% 62 @] FSF EffmERTE I —

(FSF-JAPAN #D:R)

iy
O gvg
IR\ FLIGHT TATA

International Federation SAFETY. Y4 International Air Transport
of Airworthiness NDATIEO N Association

Joint meeting of the FSF 62nd annual International Air Safety Seminar IASS,
IFA 39th International Conference, and IATA

[ASS

Z?ei ng, C/zma
1

NOVEMBER 2-5, 2009

/’“‘*-.._
C AST

Continue >

Flight Safety Foundation — Japan

B i ot g
W aE ., MEEEEMHEEI—



¥ 62 @ FSF BEMEREEI—

(FSF-JAPAN #ER)

Aviation Safety 2009 : The Year in REVIEW rrrerrrrrrimiiiiiiiiii e 1
James M. Burin Director of Technical Programs Flight Safety Foundation
The Re|ati0nship Ana|ysis Among Risk Assessment’ .............................................. 59

Decision Making and Executive Ability of the Flight Crew
Zhou Yizhi Chine Southern Airlines
Is the Low Hanging Fruit Rea”y All GONE 2 crrrrrrrrrra e 72
Robert Maclntosh U.S. National Transportation Safety Board
SMS : Middle Management IS Critical fOr SUCCESS «rrerrrrrrrarrirmimrrniiiiiiinaniaeas 84
Michael Barr University of Southern California



FSF-Japani. Flight Safety Foundation(!A FFSF, A : KENR—T=TINT L I7HF o KT
M) & OHEEED & LA LR T D ERIUE, A, EEET, BERAENREZB L TR
BRIR I E RS L e RN QN BIREEEE 12 7 B — L LU, DA CIRE OHIZE DL HERE & 4
IR T A Z L HNE T AEEMKTT,

APPFUL. 20094F11H2H —5 HIZHE - ALRt THfE S 725 62RIFSF EEMiZEZ 2t I —
BT DEOF N LTZH D THY . FSF-Japan BAMICK LY = 7 AT 5D TY,
RSB OMZER, () B AN ZZHEERE T = de K OOt 22k Bl & > 2 — 23 0 L TR
EATWE L7, GBAEEICBIRDE D 0L ZARB Y £ L7206 TR TS,

BDRR A SHLMUNZ IV - B £ OV = TR BT ) ST 7 T (DR
TSR L, L L R E T

SIH - #iR#IE, “BE62[FSF [HEZE L 2t X ", “FSF-Japan”%# B/r L CHELZ 5L
TWEREFUZZHE T,
FSF-Japan #%5/5 (2009-20104FFE 1Y)
(KR B ASMZe A v 2 —F 2 a FIL RefEEAL
TEL : 03-5756-3482
FAX : 03-5756-3576

i1




Avition Sefety 2009 : The Year In Review

James Burin
Director of Technical Programs
Flight Safety Foundation



% 62 [@ 2009 FSF EffZEREtwI+— Aviation Safety 2009: The Year In Review

Aviation Safety 2009

The Year In Review
E—_

SAFETY

FOUNDATI ON

Jim Burin
Director of Technical Programs

This morning we will look at aviation safety data for this year and compare it to past years.
I would like to acknowledge the assistance of Paul Hayes of Ascend in compiling the data to be
presented here this morning.

AH1E 2009 FEEOHEELEHEHITHONT, BWELEHB LN R TnE E9,
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% 62 [@ 2009 FSF EffZEREtwI+— Aviation Safety 2009: The Year In Review

The Fleet - 2009

Type Western Built | Eastern Built| Total
Turbojets 19,674

Turboprops 4,769 | 1461 | 6,230
Businessdets | 15978

Sotirce: Ascend

As a starting point, this is what the commercial and corporate aircraft fleets look like in 2009.
As you can see, approximately 7% of the turbojet fleet is Eastern-built, while one quarter of the
turboprop fleet is Eastern built.

The Commercial turbojet numbers grew slightly over 1% from 2008.

The commercial turboprop numbers decreased almost 3%.

And the business jet numbers grew approximately 6%.

These numbers reflect the total fleets. The active fleets, the aircraft actually in service, are
somewhat smaller:

About 10% of the turbojet fleet is inactive — and growing,

while about 13% of the turboprop fleet is inactive.

For the first time, 3% of the business jet fleet was inactive.

Before we look at this year’s record, let’s look back one year ...
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Major Accidents

Commercial Jets

2008 to 31 December 2008

Date Operator Ajrcraft Location Phase Fatal
2 Januray Iran Air F-100 Shiraz, Iran Takeoff o
17 January British Airways B-777 London, England Landing o
1 February LAB B-727 | Trinidad, Bolovia Enrouts o

14 February Belivia CRI-100 Yeverdan, Arrenia Takeoff o
15 April Hewa Bora Alrways | DC-9 Gaoma, DRC Takeoff 3
25 May Kalitta Air B-747 Brussels, Belgium Takeoff o
30 May TACA A-320 Tegucigalpa, Honduras Landing 3
10 June Sudan Airvways A-310 Khartoum, Sudan Landing 29
30 June Ababeeal Aviation IL-76 Khartoum, Sudan Takeall 4
& July usa et Airfines De-9 Saltillo, Mexico Approach 1
7 duly Kalitta Air B-747 Bagota, Colombia Takeoff o
20 August Spanalr MD-82 Madrid, Spain Takeoff 154
24 August Ttak-Alr B-737 Bishkek, Kyrgyzstan Approach 55
30 August Conviasa B=737 Toacaso, Ecuador Emrodrte k3
14 September | Aeroflot Nord B-737 Perm, Russia Approach B3
13 September | ICARD F-28 Quito, Ecuador Takeoff o
10 November | Ryanair B-737 Rame, Italy Approach [
27 Movember | ML Airways Germany A=-320 Perpignan, France Bpproach T
20 December | Continenlal Arilines | B-737 | Drenver, OO, USA Takeoall 1]

This chart lists the major accidents that occurred in 2008 to commercial jet airplanes. This
includes all scheduled and unscheduled passenger and cargo operations for Western- and
Eastern-built commerecial jet aircraft.

As you can see, there were 19 major accidents.

Only 8 of these major accidents were approach and landing accidents — that’s less than half!
There were 2 CFIT accidents (in green), and 6 loss of control accidents (in red).

Let me also point out that 6 of the 19 major accidents in 2008 were runway excursions (in blue).

You will hear more on runway excursions later.

ZDOFIT 2008 FEITHAELT-REY = v MEOEKRFHKDY A FTT,

a3 L OHAIELE DO R Y = v MET, BB X OREHE, KERS L OEWEO T X TOE %
G ATVET,

BN DOXHZ, 19FOBERELELH Y F L,

THHDON 8T, ARG OEK T L, R TT !

2 1423 CFIT (Controlled Flight Into Terrain) Fift (fk3F-~) T. 61425 LOC (Loss of Control)
Hi (RFR) Tl

2008 4ED 19 HEFOBEKRHFHKD 95 6 NI AERKI D OREE (FERR) ThotoZ LITFET
xZLTT,

WBAEREBOMEICE L TIEBIE LR EF £,
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ALl L [= L5
D [TIE =
% ; D09 to 0 009
Date Operator Aircraft Location Phase | Fatal
15 January | USAirways A=320 Mew York, USA Climb 1]
25 February I THY B-737 Amsterdam, Netherlands | Approach a9
9 March Acralift IL-76 Entebbe, Uganda Climb 11
49 Ma-r-ch Lion Air | ®-737 |Jakarta, Indonesia Land_iE _D._
23 March | FedEx | MD-11 I Tokoyo, Japan Landing 2
9 April Avistar Mandiri | BAE-145 | Wam ena, Indonesia Approach T
29 April | BAKO Air | B-737 | Massamba, DRC Enroute | 7
31 May Alr France | A-330 Atlantic Ocean Enrouke 228
6 June Myanma Airways | F-28 Sittwe, Myanmar Landing a
20 June [ Yeminia Alrways | A-310 | Comaras Approach | 152
E]ll"‘.‘ | Caspian Airlines | TU-154 | Qazvin, Iran Climb 168
24 July Aria Ajr | IL-62 Mashhad, Iran Landing 16
21 October | Azza Transport | B-707 | Sharjah, UAE Takeoff G

This chart lists the major accidents that have occurred up to 1 November of this year to
commercial jet airplanes. This includes all scheduled and unscheduled passenger and cargo
operations for Western- and Eastern-built commerecial jet aircraft.

As you can see, there have been 13 major accidents so far this year.

7 of these major accidents have been approach and landing accidents.

There have been 2 CFIT accidents.

There have been no confirmed LOC accidents, although the ones you see in pink are potential
ones, and we will need to wait until the investigations are complete to decide.

Let me point out that 4 of the 12 major accidents have been runway excursions. Not listed are
many runway excursions that involved substantial or minor damage — these are only the major
damage accidents.

Again, you will hear more on runway excursions later.

ZOFIZ2009FD1IHA1IHMN L 11T H1THETICRAELERMY = v MEOERKEKO U X FTT,
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G TWET,

BOMNYDOLHT, SFEIFISETOEZA, 1IB3HOERFLLHY £ LT,

TN EER O T LT, 2 1% CFIT FE# T L7,

LOC FHIIMER SN TOVETANR, B2 7 TORENTWVDHLDOIEIZORHREMERSH U | FHERE 5
TTAETHOLERHY 7,

12 HEFOBERFEED 5 4 R EER» O ORBFEE CTH 72 Z LITFFET RE L TT,
IHNBIFERER L 2o b DT T, PR, NHBOBRETH > 722 < O ERGEIFELSITY A
7 v 7SN TWER A,

MR LUETN, WERENOMEIZE L TIIRIZETRY BiFET,
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Major Accidents

Worldwide Commercial Jets
1998 — 1 November 2009

—— Hull Losses
Western Major Accident Rate
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This chart shows both the number of major accidents and the major accident rate for commercial
jet aircraft in losses per one million departures for the last 10 full years, plus this year to 1
November.

The major accident numbers are for both Eastern- and Western-built aircraft.

The rate is only for Western-built aircraft because, even though we have the number of major

accidents for Eastern built aircraft, we do not have reliable worldwide exposure data to calculate
rates for them.

ZO7Z7E, WmEI0FEMESED 11 H 1 BE TOERRFROMEE, REY = v MEDHF(E
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Major Accident Rate

Western-Built Commercial Jets*
1997 — 1 November 2009

5 year running average

departuras

z
]
o
E.
.y

1999 2000 2000 2002 2005 2004 2005 2006 2007 208 2008

* Relalle lotal depaiune dila ned available for Easle rn-Buill Alresafl

This chart shows both the major accident rate in accidents per 1 million departures and the
5-year running average of that rate for commercial jets.

Again, this chart is only for Western-built aircraft since it involves rates.

Now in June of this year our rate was over 1.0 for the first time in 10 years. However, a very
safe second half of the year (so far) has reduced the rate.

o777 7E, REY =y MEOHFEREEL 100 HlEldH 720 oBmRKFSERERE . 20 5 FHOBH

W E R L TOVET,

BOIRLETN, 2077 7Tl MEED SO T,

LSEOFEFE T ERSL L, 10 FESDITEN 1.0 ZBZTCOE LR, FTHOESRMNMEN-T2720
(0L Zh) FEMEELTORIELS RoTWVET,
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Major Accidents

Business Jets
1 January 2009 to 1 November 2009

Date | Operator Alrcraft Phase | Fatal
3 January Asrs Jel Services | Lear 45 | Telluride, CO, USHA Landing | (1]

7 February Alr Dne Executzve | Citation IIT | Trigoria, Ttaly Climb | 2
12 Fehruary Laret Aviation | Falonm 100 | St. Mariz, Switzerland | Lamding | 2
]

2 October S-Air | Hawker-125 | Minsk, Belarus | Approach |

Source: Ascend

This chart lists the major accidents that have occurred up to 1 November to business type
turbojet aircraft.
As you can see, there have been only 4 major accidents so far this year.

TOFIT, 2009FD 11 HALIHETICRELEZED XA oy MEOEKFKEZTRLTWET,
BOMNYODIHIT, SFEIFEETOEZA4EOBEREFSL2HY A TL,
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Business Jet Major Accidents
2000 through 2008
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This is a look at the last 10 years of business jet major accidents. As you can see, the yearly
number of accidents varies just like the commercial jet numbers.

Accurate world wide exposure data for business jets is difficult to obtain, but since the number of
business jets and the number of business jet departures have steadily increased, the accident
rate is probably decreasing.

ZORIT, BEIOFMOEYRAY =y MEOEKFLZ L TWET, Bonrhokoic, #4
OHEIZRMY = MEOZNERUE LIS F I ETT,

HRBEOE R A =y MEOTEMEREZET T — X 2 EMIZELIDOIFHELVOTT N, BV A
Yy MEOHEE TR ATy MEOHFEENETITHML TWD Z b FHRAERITHD L
TWa EEbIET,
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Major Accidents
Commercial Turboprops (> 14 seats)

Date Operator Alrcraft | Location Phase | Fatal
11 Janwary | Zest Airways Xian MA-50 Caticlan, Philippines Landing o
27 Januray | FedEx ATR-42 Lubbock, Texas, USA Landing @
¥ February I Manaus Aerotaxi EMEB-110 I Santo Antonio, Brazil Landing 24
12 February | Cobgan Air DH-8 [ Buffalo, WY, USA Approadi | 48
20 February I Aerolift AM-12 I Luxor, Egypt Takeoff 5
1 April I Aberdair EMEB-110 . Lackokh, Ethiopia Take-off L]
26 May | Service Air BN-26 | Isiro-Matari, DRC | Approach | 3
2 Junic Maldivian Air Taxi DHE-& Halawelhi, Maldives Landing [\
26 June TAC LET-410 Capurgana, Colombia Landing 0
29 June Aviastar Mandiri DHC-& Wamaena, Indonasia Enroute 3
6 July El Maxgal AM-28 Saraf Omra, Sudan Landing L1}
2 fug I Merpati Musantara DHC-& | Dhsibil, Indonesia Enroute i5
4 fug I Banghok Airways ATR-72 | Koh Samui, Thaitand Landing 1
11 Aug I PHG DHC-6 I Kokada, New Guinea Approach 13
14 Aug I Shydive Portugal Beoch 99 I Ewora, Portugal Landing 2
26 Aug I Aero Fret Business AN-12 | Brazzaville, DRE Approach &

This chart and the next one list the commercial turboprop major accidents that have occurred so
far in 2009.

This is for all Western- and Eastern-built turboprop aircraft with greater than 14 seats.

ZORLERDFIL2009FITESETOLE ZARALEZEMZ—R 7oy 7HEOBERFERAZ L TWE
‘é—o
ZAUE, VEAS K OURMIENE DR 14 A B DX —AR T ey THETT,
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Major Accidents

Commercial Turboprops (> 14 seats)

1 January 2009 to 1 November 2009

Date | Operator Aircraft Location Phase @ Fatal
24 September | SA Airlink Jetstream 41 | Durban, South Africa Takeafl 1
15 Detober AN-28 o

Kewaitialasanidii, Sirlan

Blue Wings Rirlines Landing

The big problem for commercial turboprops is CFIT.

Last year 7 of 29 turboprop major accidents were CFIT accidents (that’s almost one of every 4).
7 of the 18 turboprop major accidents so far this year are CFITs.

CFIT is not eliminated in commercial jets, but as you will see, we are making progress.

It is not the same positive story for turboprops.

R & —R 7 a v 7B 5 K& i CFIT 7,

WEAE, 29 D& —AR 7 1w THEOBEKRFHRD 5 B 7 41% CFIT Fi T L,

(12T 4 iz 1 HoFIETT,)

SEIFEFETOLE ZARESNTVD 18D X —R 7 m v THEOBEKFKD 5 b 740 CFIT Fik
T,

CFIT (XY = v MEDOHANLELS 72 A, LL, Zh0biatAT 2 X o1z, Fox idiEdk
LTWET,

Zhux, #—R7 vy THEOELEE L IXFRCTIEH D FHA,
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Commercial Turboprop Major Accidents
2000 through 2008

-m

35
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This is a look at the last 9 years of turboprop major accidents. As you can see, they average
about twice the number of major accidents each year as commercial jets.

ZHITREIFEMD L =R T m y THEOBEREHTY,
BNV DI, FHLTREY = MEDK 2 5T,
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Now let’s shift from general data to some specific high-risk areas.

As was the case for the last 20 years, Controlled Flight Into Terrain (CFIT), Approach and
Landing, and Loss of Control accidents continue to claim the majority of our aircraft and account
for the majority of our fatalities.

T 72T — 2 ORI B lBID A VAT 7255 B ORBIITB D £77,
82 20 45[#. Controlled Flight Into Terrain(CFIT), #: A &35, % L T Loss of Control(LOC) ™
TP E S LA CEHEHOR L2 EOTWET,
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Controlled Flight Into Terrain
Major Accidents

Commercial Jets
1 January 2009 though 1 November 2009

Date Operator | Alrcraft Location Phase | Fatal
@ April Avigtar Mandiri BAE-146 | Wamena, Indonesia Approach 7
30 June Yeminia Airways A-310 I Comoros Approach 152

Sources: Honeywell ([Don Bateman), Ascend

This is a list of the CFIT accidents for Eastern- and Western-built commercial jets so far in 2009.

ZhE, 2009 FEO ZHE TICHM, ERIREDORH Y = v MED CFIT FiTY,
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This is a graph of commercial jet CFIT accidents since 1997.

You will note that 2004 was our first (and only) year ever with 0 commercial jet CFIT accidents.
The red line is a 5-year rolling average, and you can see that we are improving — but slowly.
This chart highlights that sustaining low CFIT rates has been difficult.

Over the last 5 years, only about 5% of commercial jets in the world have not had EGPWS, yet
over that time we have had 10 commercial jet CFIT accidents. When you consider that every
CFIT accident on this chart, and indeed every CFIT accident to commercial jets, business jets,
and turboprops, happened to aircraft without a functional TAWS installed, it highlights the
tremendous risk reduction that TAWS has provided — and calls into question why it is not in
every passenger-carrying aircraft.

ZhUE, 1997 LI O R Y = v MED CFIT i 77 7 T,

2004 FIHD THoOMeE— CFIT FHEN FE -T2 BE LR T2 T,

RVRIZ 5 FEEOFEZ R L TV ET HEEZEINTNDEIHLODP S Y THDZ LR £,
ZHUE CFIT O F R A K MaFFT 2 Z ENREECH D Z L 2R LT ET,

Z 2 5 AR, HARH T EGPWS 23 L TWARWEMY = v MEIZD TIN5 %IZ TTR, 20
MM 10 fFo R Y = » M CFIT i v £ L7,

ZDRIZHDHTXTOCFIT FH, oV, RfIvzy ME, BEORR Dz y M, ¥—R Ty
o H 55 CFIT ik TAWS(Terrain Awareness and Warning System) % 3 L TV 722U Vi Ze
BICHZ > TS E ) ZEaEBEZEE, TAWS OfGE . T X TOREMIC2EEH T
RUVDNEREZBZ DL EN, ZOFEHDO) R 2 RELPDPEEDL LN ZERHLNTT,
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Loss of Control Major Accidents

Commercial Jets
1 January 2009 through 1 November 2009

Operator |Aircraft | Location
| No confirmed loss of control accidents so|far in 2009

As I said last year, loss of control accidents have taken over from CFIT as the big killers in
commercial aviation.
So far this year we have no confirmed LOC accidents —although there are several potential ones:
IL-76 at Entebbe
A-330 in the Atlantic
TU-154 in Iran
We will need to wait for the final accident reports to determine exactly what type of accident
these were.

FASHEAES o7 L 912, BRE#IZEIZRB W T, BB T Hi L LT LOC Fi’ CFIT HFHHZ & > T
b F L7,

SAEIIZNE T, LOCHESITHER SN TWETAN, TREDH S HONKERZ > TVWET,
IL-76 at Entebbe (> T XTOA Y 22— 76 k)

A-330 in the Atlantic (KPEPEEDO=7 /32 330 )

TU-154 in Iran (f 7> TOYV R L 7 154 i)

EDX A T DOEETH - o NITRE L FHERE 2R OVLERH Y £7,
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Loss of Control Major Accidents
Commercial Jets
1997 through 2008
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Source; Ascand, Bosing

Here are the last 12 years of loss of control accidents.
You can see there is not a consistent pattern over this time period — but we have never had a year
with 0.

IHHHEE 12 FHO LOC FH T, TNETHOEIAEDONRZ—ITRLNETAN, 014
DEFTHY FHATL,
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Approach and Landing Major Accidents
Commercial Jets

1 January 2009 through 1 November 2009

Date | Operator | Aircraft Location Phase | Fatal
25 February | THY B-737 | Amsterdam, Netherlands | Approach 9
9 March Lion Air B-737 |Jakarta, Indonesia Landing [1]
23 March FedEx MD-11 | Tokeyo, Japan | Landing 2
9 April Avistar Mandiri BAE-146 | Wamena, Indonesia ' Approach 7
6 June Myanma Airways F-28 Sittwe, Myanmar [ Landing 1]
30 June Yeminia Airways A-310 | Comoros Approach | 152

Source: Ascend and Avialion Safely Nebwork

This is a list of the approach and landing accidents for commercial jets in 2009.

Just a note: It was 11 years ago that our report “Killers in Aviation” addressing the ALA and
CFIT challenge came out. It has been 8 years since the original ALAR toolkit was released.
There are now over 40,000 ALAR tool kits distributed.

In the last 8 years the Foundation’s CAAG team has conducted 31 ALAR workshops around the
world.

ZHE 2009 FEDORM Y = v MEOEAFERREIFOHHKOFR T,

& TT M. ALA(Approach and Landing Accident) & CFIT ~DORiE g (Fkik) & LT, Fx o
L7R— bk TKillers in Aviation| 23 72D 11 4FR1 T L7,

Wi ALAR(Approach and Landing Accident Reduction)Tool Kit 233 & SN Th b 8FENT-HF
L7z,

HfE, 4 TH#HE 25 ALAR Tool Kit Nl SV TWET,

2O 8FETHMHD CAAG F— A IHRFT31HD ALAR V—7 v a v V&L E LT,
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ALAR Updated Data

« 1995 through 2007
(original 1985-1996)

« All ALA accidents versus only fatal accidents
(1,007 versus 287 data points)

Fitment of safety equipment less of a factor
More precision approaches (Less NPA)
Top factors still there — slightly different order

Best News: ALA rate down, fatal rate down

We have just completed an update of our original ALAR data. Here are some of the highlights
from the update:
- Original was 1985-1996. New, 1995 through 2007.
- Original only looked at fatal ALAs. Update looked at all ALAs (>12,500 MTOW, E and
W)
- Success — fitment of equipment (e.g., TAWS, wind shear, etc.) less of a factor.
- Success — a lot less NPAs. Still a factor, but not as big a factor since more precision

approaches available.

The top factors like omission of action, poor professional judgement/airmanship, and
CRM are still there. The order has changed some, but not much.
BEST NEWS ...

KxlZbr ) ERUIDOALAR T — 207 v 75— a5 T L& ZATY,

77 v T MIUTDERBY T,

- WIARIZ 1985 05 1996 D7 — &, FHThiRIE 1995 42725 2007 DT —H

< B ALA 7200 255 e U QWIS ) LT, BofthR T, S, PEAERLE o f KBfEE E &
75 12500 N> RA#E 2 D283 ~TD ALA # A TWE T,

RS (R E AT TAWS R0 A o Ry 772 E) OBERIIEY £ Lz,

cIEEEEA (NPA) ORBEIZREEY Lz, WEREKOOESTIEH Y T2, BEEA
MEZ T2 Z PO RELRERTIT AR E L,

s MEEEOERMS, Fu b LT~y y Foxkin, CRM ORBED X 5 7 Figo
RITELZ ZICFELTNET,

FROKESE LTOIEFIXIZEAEELLTOERA,

— D= 2 — AL,
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Approach and Landing Accidents

1945 through 2007 (1007 accidents)

E.
s
@
=
]
e
oL
B
—
2
E
=
=

Millians of Departures

1835 1956 1937 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Year

WE ARE HAVING SOME SUCCESS

This chart shows the number of approach and landing accidents from 1995 through 2007. The
red line is the best fit for the trend, and it shows that the number of ALAs has been decreasing.
The yellow line shows departures over the same period.

So not only are we reducing the number of approach and landing accidents, which is good,

but even better, we are doing it while the number of flights has steadily increased..

As you know, after reviewing the data for the year, each year I discuss a safety challenge — some

topic that we need to address in order to reduce risk and improve our safety performance.

WS OMDRERBH Y F LTz,

Z ORI 1995 05 2007 DO HEAFERERFIREAE LT TT,

RODBRIT 2R OME T, £ LT, £t ALA(Approach and Landing Accident) D34 L Tu»
HZEERLTVET, HEOBIIFEMBOHEEE R LET,

Fe N TEAERERFOFEKZO LT o> TWET, 2Tl W & TTn, TR, 774
NOEBERITIEZ TWHM WO T & 2T TOET,

THEHOERBY FFRT—F 2T vV Llzb X, BERL, GROV A7 26 L, #8237+
—w P AEMESELZO AL HSTH LW WEEEEZ L E~OFREE L TAHAR S AT LT
ML TCWET,
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\naaT
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This year I want to discuss a challenge that the Foundation has been working on for the last two
years — runway excursions.

AN Z 0 244D A TE 7238 Runway Excursion W ERKENL] (2 OV Cisgim L72W
& IEDE‘b\iﬁ_o

21



% 62 [@ 2009 FSF EffZEREtwI+— Aviation Safety 2009: The Year In Review

FLIGHT
SAFETY '’

FOUNDATI ON

ndependent »

Reducing The Risk of Runway
Excursions

In late 2006, the Flight Safety Foundation was approached by several international aviation
organizations and asked to initiate a multi-disciplinary, international effort to address the

challenge of runway safety.

Runway accidents are normally very high-visibility accidents — since by definition they happen
on or by a runway, which means on or by an airport, where there are a lot of people.

FSF Fellow Dr. Earl Weener presented an interim report on this effort at this seminar last year
in Hawaii.
The project is now complete, and I want to share some of the results with you.

2006 F-#44:1Z, FSF (Flight Safety Foundation) (%)< 22D [EFEAIATZEEAGREERI G WEEK T
DEEMEOUCEE T 720 M % EFRRIBE CEZARREN DD 5 K9 ITKEIE Lz,
WAERFSIT, WEKD LE723213, 2EFVZDALPNLZEEOPEITLITTRET L LW
IERMND ., —RICEZ L O AND Bk b FEi T,

FSF OfRI=E THSH DR, Earl Weener KX, MEFENT A DZDOEIF—T, 2O/ b
DOHHHEZRELE LT,

Al Zo7aYes MIFETLELE Z LT ARIAL ZOMREZIA LW E B TWNET,
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Participants

* Airbus

* EASA
CANSO = Embraer

= ACI
IATA

IFALPA
FAAJCAST
LVNL ERA
Boeing Eurocontrol

DGAC France AAPA
Flight Safety Foundation US NTSB
IFATCA AEA

NLR Honeywell

ALTA ALPA

These are the 22 international aviation organizations that participated in the RSI effort.

ZH 6L RSI(Runway Safety Initiative) DHY #HAIZSIN L7z 22 O [EFERAIATZZBIHREERT T,
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Runway Safety Issues

« Runway Incursions

« Runway Confusion

« Runway Excursion

To many (most?) of the people in the world runway safety means runway incursions:
e.g., NTSB Runway Safety Forum Topic: Runway Incursions

Eurocontrol runway safety effort — Incursions

FAA runway safety office — Incursions

The RSI team initially looked at all aspects of runway safety to include:
Runway incursions

Runway confusion

Runway excursions

WRHEDE L (WRIFEALE?) DAXICE ST, MEKRDREM L VTR ERIEA (57T
AL H—Var) ZEKLET,

7= & 23,

NTSB OiEHEBROLZEM T +—F LAORHPL : ooz AL h—T gy

a—nm a3y hr—/)LOFERKOZEMEORVESR : A o —Ta v

FAA OUER O LRAEMHEFHT : A2 —Y 3

RSI (Runway Safety Initiative) F— A%, X UDIZLLTF DO Z & 2GR EROLR2MESMIZ D
WTARAELE L,

TUUTA AL U=V ay WERREAN

FJrvTAfarZa—var WEERKREH

TUUIA T A —Vay RERRDN
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2007 runway safety events

TAROM runway incursion accident (0 fatalities)
S7 excursion report from MAK (126 fatalities)
Garuda excursion in Indonesia (21 fatalities)
TAM excursion (187 fatalities)

- Southwest Airlines Midway excursion report

= Air France A340 Toronto excursion report

Here are some of the runway safety events that occurred during the first year of the RSI effort.

Z X RSI A O (2007 ) OELY FHADRNCKE Z 5 72 1B EBR O LRI H N OO H
%%"G‘To
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2008 Runway Safety Events

- Hewa Bora DC-9 excursion (3 Fatal)

- Kalitta B-747 excursion (0 fatalities)

- TACA A320 excursion (3 Fatal)

- Sudan Airways A310 excursion (30 fatal)

- Continental excursion in Denver (0 fatalities)

- Several corporate aircraft fatal excursions

2008 was not much different. Here are some of the runway safety events from 2008.

2008 FH ZAUT EEWTH Y FHEA T LT, 24T 2008 FEDVRER DL R D D0 5 HRFETT,
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2008
Runway Safety Data

Total Accidents: 97 (44 Jet/53 TP: all Western and Eastern
built commercial jet and turboprop aircraft; major or substantial damage)

Total Incursion Accidents: 0

Total Confusion Accidents: 0

Total Excursion Accidents: 38 (39%) -

Here are the overall runway safety numbers from 2008.

As you will see when we look at more data, these numbers are a very typical yearly summary of
runway safety data, and are the primary reason that our Runway Safety Initiative team decided
to focus its efforts on the challenge of runway excursions.

Runway safety includes a lot of areas — and accounts for a lot of accidents.

Who is responsible for reducing the risk of runway accidents? Who are the stakeholders ?

Well, they include almost everyone involved in aviation.

These players include ...

Z T 2008 AED IR 2 BT,

XV DT —HERDHZLICIVDOND LT, 2SO FIIFEFIAN 2 b 02 L TWVET,
FENNFE A O RSI F— 20 EERGEN ] ~OHRVMEAIESREZHTHI LA ROTEERH
HEI«C“—?‘O

RERDORZRNE] L3 O EER, < OFEKORRIZH DD £7,
HEPVEERFELOY A7 ZHOTELEZASTVDLIDTL L IN?
HEDRFIEICBEfR L CDVET N ?

ZH, FAUIKRD Y A SO L D 72 ZBIZBRT 21 EAETXTOANLELTT,
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The Players

Aircraft Manufacturers

Operators
- Aircrews
- Management

Airports
ATC
Regulators

As you saw by the participant list, this was a multi-discipline effort, and all these players were
represented.

I will not go into the specific roles each of these plays, but they all have things they can do to
reduce the risk of runway excursions.

CTOYARNERTEOLOIOL I, ZOMBEIXI LD NTRESNDZHDO N THRATICE Y
BrE LT,

X, ZOANTBEA ORFIREENICOZHTZ &3S0 FHA, LU, 6 I3EBEREND Y
A7 EWOTTDITMNHK D ORF > TWET,
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Data on Runway Safety
Lots of data out there — FAA, NTSB, NLR, CASA, IATA
Does not all agree — Why ?
What aircraft are addressed ?:
* Jet, Turboprop, Piston ?
* Western-built/Eastern-Built ?

What definitions do they use for an excursion?
Ours was an aircraft on the runway departs the runway surface

- Veer-off (off side)

- Overrun (off end)
What type of damage criteria do they use?

* Hull loss, major, substantial, incidents, fatal?

Now fatal is the easiest classification to use, and a very popular one today. However, if you list
excursion accidents by this criteria, then this ...

WEBOLEMWICET 5T —4

LFDEZANSTEL EADT =X NHTEET,

FAA, NTSB. NLR, CASA, IATA -+ # X THFEMRICWEA D LWV DITTIEHY A, 72E°?
ENTIMZERE S b T E T2

Ty M X—RToy T R Mmoo Y 02 [ EEE, B 2

Moix Tl L LTEDX I REZREHNETN?

Bx OEFRITIBERORENOANTZLOEFTNVET,

v Veer-Off Fi~D|LAH L

v Overrun {T&@E

WHIXED LD RBPEEREDF T HELENET N2

SEFEN, BRFR, KFR A7 b ECHEK?

BUE, [BECHH) IR TH ORI <, 2L TERHBZ b TW o HEEMETT,
L L6, b LI OEET THFEK 2V XA MIT20706, ZiUd ...
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... Isn’t on the list. I’'m sorry, but this sure looks like it should be an accident to me.
So there are reasons that all the different excursion data does not agree.

The data you will see is for:

- Western- and Eastern-built aircraft

- Major or substantial damage

- Turbojets and turboprops

s VABNZEEY EHA, (=7 7T 02 Frr bk A340)
HLIRHD AR, TR E > TIETRIEW 2 < U /A 2 £,
HETDOER 54 _To [ OF =2 N —FHLARVWRNZ ZI2dhH D £9,

RV aa A =

FEARI, HIELE O ZEE O E O,
HRARBENZ KRB ED,

Z—RhTxy ML X —HR T ay THEORI,
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Runway Safety Accident Data
1995 — 2008

Commercial Aircraft
{Substantial and Major Damage, Western- and Eastern-built Turbojets and Turboprops)
1,429 total accidents

Number Percent of Total

Incursions: 10 (.7/year)

Confusion: 4 (.3/year)

Excursions: 417 (29.8/year)

Overall look at data by type of runway safety events.

All substantial and major damage accidents to Western- and Eastern-built commercial jets and
turboprops between 1995 and 2008 (14 years).

As you can see, commercial aircraft average one runway incursion and runway confusion
accident combined a year.

And they average almost 30 runway excursions a year.

Confusion: 1. Lexington CRJ 27 August 2006
2. Lagos,Nigeria B-747 29 Nov 2003
3. dJackson Hole King Air 4 Jan 2000
4, Singapore Air/Taipei B-747 31 Oct 2000

2fRE LT, WEBROZEMICETAIEROX A SIZLoTT =22 A TIEE0,

1995 £ 5 2008 4 (14 Af[H) 1P, R cREINZRMAY = > ML ¥ —R 7 v v 7HO7
RTOEK, EBREHLTT,

TEOEBY, REMEBITFETEE LT, WEKREALBEHOEL 600 1 B E CWEEA
W20 E9,

Z LT, WEBGIITFEEZIE 30 [T,

VB A AR
1. V%> r» CRJ 200658 H 27 H

. 73R FA4Y=UT B747 2003411 H 29 H
¥V AR—) FTTT— 200041 H 40
AR —UZE Bk B747 2000410 A 31 H

=W o
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Some runway excursion accidents don’t involve much damage and there are no injuries.

WL OO ERKGBRFESI IR E 2BG 2 DT, EEPHRVEDOLH Y 7,
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Some are more serious and involve substantial damage.

WL ONTE VA TERBBEND Y 7,
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And some are deadly.

Z LTV L ONEEmMmBYTY,
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Runway Safety Data
1995-2008
Runway Excursion Data

« 36% of jet accidents

. 24%0 of turboprop accidents

Breakdown of excursions by jets and turboprops:
1 in 3 commercial jet accidents is an excursion.
1 in 4 commercial turboprop accidents is an

excursion.
HHEY oy MEL Y —RT 0y I T THRTHD L,

Ry = v MEOFLD 1/3,
RfZ—A7 vy 7THOESD 1/4 2t EDET,
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Runway Safety
Fatality Data

1995-2008
1,429 Total Accidents

492 fatal accidents (33%)

Mumber of Fatal Accidents

Incursions: 5

Confusion: p

Excursions: 34

This a look at fatal accidents and fatalities in runway safety.

This data includes the same time frame — 1995 through 2008. Again, there were 1,429 total
accidents that include 492 fatal accidents (33%):

You can see a similar pattern to looking at all accidents, with excursions dominating the
numbers.

IR DR BTN DI HH L FEHE DT,

ZOT =TT TN LTI=T—# LRI T < 1995 475 2008 D 1 DT,

ML FET N, 492 DT FEE (83%) 253 ORKT 1429 hOFKERH D F L1z,
Wl E BT T L TR TCOFMEOT — U LR = 2 R LR TEET,
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Fatal and Non-Fatal Runway Accidents by
Type, 1995 Through 2008

unway Confusion

Runway Incursion

Number of Accidents

As you can see by this graph, the majority of the runway safety accidents and fatalities occur in
the runway excursion area.

Most excursions are survivable, and only a small % are fatal. However, the overall number of
excursions is so large that even that small % adds up to a lot of fatalities.

The data contained in the next slides is from a more in-depth look at runway excursion accidents
to all aircraft with a maximum takeoff weight (MTOW) greater than 12,500 1b/5,700 kg from
1995 through 2007 to determine high-risk areas and to develop interventions to reduce the

risk.

ZDT T TN X DI, KRG O AER DL EMEIZ D0 D Hil & 0T S i & B D8
e ST/ S

WIS D KEB PV TAEAEFTREF I T, ST FEBIT DT —k 2 FTT,

L LRSS, SIS RIEDBNRIEFITRKZ VDT, FOL T/ A—k L FTE 2L DL
BHWRLET,

WinH DT — 213, WERGRMERIZBEAL TNA VAT OH ) TEREL, TOU A7 ZHHT
B A Z RS 272012, 1995 4005 2007 281 5, e kBEEE S (MTOW) 12500 7R R
/5700 ¥ 2 25T X TOMERICOWVTIHIZHY TTFTRTWET,
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Remember, not all runway excursions happen on landing ...

BOVWHLTLZEZE N, TR TCOWEBGERFSNERICELTEZAEWVNIDITTIEH Y FH A,
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Runway Excursions - Type

Takeoff Landing

As a matter of fact, about 1 in 5 excursions occur on takeoff.

The interventions to prevent takeoff excursions are very different from those to prevent those on
landing.

FIE, 1/6 O S XBERERCE = 0 9,
BRI N S 2 B CHUD LA T, EREICET2EN O Z<CH DL RE S B AR 9,
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Takeoff Excursions

BO 7

0T

2

Caunts (n=113)

g &

Neer Off Qverrun

As you can see, there are more overruns on takeoff excursions than veer-offs.

RCbhnd X olz, BEREREO Overrun ((TXIEE) 1% Veer-Off (B{~DIZAMHL) L0 Z<H
D \ivg_o
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Landing Excursions - Type

250 ¢

200

Overrun Veer Off

For landing excursions, the percent of overruns and veer-offs are about equal.

HREREEILIZ DUV TIE, Overrun & Veer-Off OEISITIFITHE LW TT,
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Takeoff Excursions - Fleet Composition
50.0%
45.0%
40.0% -
35.0%
20.0%
25.0%
20.0%
15.0%,
10.0%

5.0% T

0.0%

Other Business Jois Jet Transports Turboprop

Here are the types of aircraft involved in takeoff excursions.

T AV BRI R O BRI D F T
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Landing Excursions - Fleet Composition

Other Business Jet Turboprop Jet Transports

The list for landing excursions is almost identical, except the top two trade places.
Now let’s look at the primary risk factors in takeoff excursions ...

HRERRTOBE S, L O ANEDL 2 SMNIIEE A LR LT TY,
TIE, BERERRRNIC IS T 2 EERARERZ R TAHAEL X 9.,

43



% 62 [@ 2009 FSF EffZEREtwI+— Aviation Safety 2009: The Year In Review

Takeoff Excursions — Top 10 Factors

5
40%

ot

0%
2%
SRR
0%
e ;

No big surprises here — particularly at #1.

One to note is #4 — the percent of takeoff excursions when the abort is initiated prior to V1,
which should be successful.

Now let’s look at the top 10 factors for landing excursions ...
REREZIHCHY A, FICTIFBICBEL UL

EET NI 4%FA T, VI ATOBERER IERFOMRE T2, ZIUIASKRD) GRERNTEE) L
RIFEZRY A

TlE, Bl B2 10 HOEKNZ R CAEL X 5,
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Landing Excursions — Top 10 Factors

40%
3%

Nt

20%
158,
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Again, no big surprises here in the top of the factors.

The #1 factor — go-around not conducted — actually comprises two separate and distinct issues:
1. Goraround not considered.

2. Go-around considered and not conducted.
Also note #3, which was somewhat of a surprise.

ZZbEE, MIOERIITELS LOIEH Y THA,

BAINMOERK, T—=T T RRETENRN-T2 80 ) DIE, EiT 2 DR % DFE 7 - RIE)
B> TWET,

1, =TT T RPREFI N,

2. =T F T RIBEINTNIAT IR,

FHIMOERL, D ULEOWRITRNT LW T L THEENLETT,
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Corp/Biz Aircraft vs. Full Fleet - Landing Excursions

wind

Conducied

Pilot Technioque: [

tive braking: rwy B
.

Approach Fast
Touchdown: lasl

L
T |
y 3 : High
Tallwind on Runway EEE"@
]

Tolichdosn: Lomng
Brake Maluencbion

Non=campliance S0P

Incffe

This compares the total landing excursion data set (all aircraft over 12,500 1Ib MTOW in red) to
just business aircraft (in light blue) and shows that the pattern and priority of risk factors is
similar for all aircraft and for business aircraft.

This was very similar to the Foundation’s ALAR work where it was discovered that it really
didn’t matter what type of aircraft you were flying, the primary risk factors were very similar.
This is just a sample of some of the data in the report.

You will find much more information in the report. For instance, under “wheel factors” in
rejected takeoffs, there were 16 tire failures.

ZHUE, TRToOERERRN A, IR TR RAHEFERERE 12500 RN REB R 2T~ TOMLAERE &%
WE TRTEY R AL Z LB L COR LTS DTN, ST 0D LD T7- 2R D87 — )8
L TWAZ by £97,

ZOZEE, MO ALAR NZOMFICE LTI ED L 5 RRITHEZFIT L T T EE T2 W
TERFR LI L EIFFIHLUL TRY , FERMRERGIFFIZHE L TWE L,

UL, VA= hOFON OhoH Ty (BRI TT,

LAR— FOH 6L OFFMRIGEHRA Do TEET,

fo b X, THiR(Z A V)R ER) (BT D@k T,

16 KDXAYHREELE LT,
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13 of these motivated the RTO,
3 were the result of the RTO.
We also looked at the interaction between risk factors.

INHHAYDHIH 13 RKIFZRTO (T EEH %2, 3AITRTO H“HHE L E Lz,
fEfRER E 9 LOMAERE VI b ORRTENE LT,
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Landing Excursion
Risk Factor Interactions

+ Overrun accidents
-~ Go-around not conducted events
» 85% Touchdown long/fast
« 79% Unstabilized approach
« 40% Runway contamination

— Touchdown long/fast events
+ B5% Go-around not conducted
+ 72% Unstabilized approach

» 50% Runway contamination

= Unstabilized approach events
» 97% Go-around not conducted
« 89% Touchdown long/fast
» 49% Runway contamination

The risk of a runway excursion increases if more than one risk factor is present. Multiple risk
factors create a synergistic effect on the risk of an excursion.

For example, the risk of landing long may be x, and the risk of landing on a contaminated
runway may be y. However, the risk of landing long on a contaminated runway is more than x +
y.

Here you see some of the risk interactions for landing overruns.

So here are the conclusions of our RSI team ...

b LEBOGERERNFAET L7251, WEKGRBO U 27 38t £,

B DERERITARMBL D Y 2 712 L THES R A2 L ET,

72 & 21X AR ONERIELAV A7 2 Tx | DT WVIEER~OERIZLDY A7 & Ty |
ELZEE, WO TWIBERAMIO-EEET 2RO AT Ix) 77RA Ty PLETT,
EEREA—R—=F N2 L TN 20D Y 27 BHHAEIZEH L TWA Z ERD0nD £97,

ZFL T, ARSI F—ADEHRNZZI2H Y F3,

48



% 62 [@ 2009 FSF EffZEREtwI+— Aviation Safety 2009: The Year In Review

Runway Safety Observations

¢ Data shows we are being effective in
preventing runway incursion accidents, but
the number of incidents and severity still
indicates a very high risk

e Data shows runway excursions are the most

common type of runway safety accident (96%)
and the most common type of fatal runway
safety accident (80%)

® Severity of runway excursions dependent on:

- Energy of aircraft when departing the runway
- Airport layout, geography, and rescue capability

Here are some observations from the overall Runway Safety Initiative:

Not many runway incursion accidents — but many incidents — the risk is still very high (RI
IMPORTANT).

Excursions are by far the most common type of runway safety accident (96%) and fatal runway
safety accident (80% accidents, 75% of fatalities).

The determination of the severity and survivability of a runway excursion is dependent on the
aircraft and the airport.

Now to some of the conclusions of the excursion study ...

RSI (Runway Safety Initiative) &N D W O OE R, AT T,
BEBBEEAFERITTIEEZ TRV, L, ATy b LTEEL, 20U A7 30 %
7ZIEEIZE Y, (RT IMPORTANT)

1B BT A DRI D DD B HEHDO KISy (96%) & H % fF 5 IERBERO Ky (F
D 80%., FEHD 27%) A LD T3,

WA MR OTRA & & AT O ATREMEIIATZEM & 253K L TV E T,

TiE, BT 20 o0 0fm (FL®) 2R THEL LI ..,
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Conclusions

Unstable approaches increase the risk of
landing runway excursions

Failure to recognize the need for and to
execute a go-around is a major cause of
landing runway excursions

Contaminated runways increase the risk of
runway excursions

Combinations of risk factors (such as
abnormal winds and contaminated
runways or unstable approaches and thrust
reverser issues) have an undesirable
synergistic effect on the overall risk

There were 10 conclusions from our excursion report — each with several recommendations.
Here are the top 6 conclusions:

As with ALAR — unstable approaches increase the risk of an excursion.

This second one is just a follow-on to the first one — 99% of the time crews will get away with not
going around when they should. But most of the accidents are in that 1% that don’t go around.
Remember, not every unstabilized approach ends up as a runway excursion. But most runway
excursions start as an unstabilized approach.

Contaminated runways increase the risk of excursions.

Combinations of risk factors increase the risk.

Fx OBBICET H LR — b, ZNENNW OO EZE T 10 HOREEmA T E Lz,
i, BN 6 oD T,

ALAR Offim LRI C L 912, REERT Ta—FI I Y 27 Z8inSEE4,
2EHIIERMNCE -T2 L D& T, T—7 70 RETREIRE, 99%, BEEIXZNE LRV EN
IZEELEFA, LL, KEDOFERIIT—T 77 FELRNEW D 1%DREDOFIZH Y F
ER

BOWH LT ZEZSW, T RTORZERT 7 —F N ERRILE VWO BRICKDI DT TIEH Y F
NEWVR

UL, KB OWERGIUIRNLERT 7 a—FnbitE D £7,

BT UVIBERITRN DY 27 28 L £,

BHEOMBREKR (VA7) OMAGHOEITZY 27 Z8nsEEd,
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Conclusions

« Universal standards related to runway
conditions, and comprehensive performance
data related to aircraft stopping
characteristics, assist in reducing the risk of
runway excursions

Establishing and adherig% to standard

operating procedures (SOPs) will enhance
flight crew decision making and reduce the
risk of runway excursions

The aviation community has been searching for over 20 years for a universal standard of runway
condition measurement and reporting. We need to stop searching and come up with something.
As we have found in ALAR, CFIT, RI, etc., good SOPs — and good adherence to SOPs — will
reduce the risk of an excursion.

I did not list the conclusions and recommendations that address RTO training, takeoff
performance calculations, survivability, and thrust reverser issues.

We found that many basics are forgotten — or maybe never learned. For example ...

fitzett 2% 20 4L RIS b e o TR ERRIEOWIE & Z OO EBHE I SV CHARIZE Lt
TFE L, BAITZZORELZSD TN EEZ AL BENRH Y £,

Fex 73 ALAR., CFIT. RI, ZDfhiZBE L CThhro7m2 & & LT, BV SOPUEH#EEMEFIE), = L C.
SOP O BV BESFIZ@B O U A7 Z3 6 LET,

FAX, RTOGHERES 1) b L—=2 2 BEREMEREFHE, AAFHECWiHE 5@ e E ORI D Z & 1220n T
fEmmote s 2 M L ER A,

L DIERRZ ENENONTND, ELITFRENTHRNE NS ZLE2S V0D TT,

=& zE. ..
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L ET S

- Stabilized approach with landing In
touchdown zone

- Energy = Mass X V2

- Effect of reverse thrust is significantly
greater on a contaminated runway

- Calculations and rules are important,
but so is adhering to the conditions
used to calculate them:

* @.g., abort past V1
* Land long, land fast

Flying a stabilized approach to include meeting all stabilized approach criteria and touching

down in the touchdown zone is the major risk reduction factor —
But there are some basics beside flying a stabilized approach which need to be learned (or

re-learned):

Being fast is not good for stopping.

Reverse thrust is nice on a dry runway, it is critical on a contaminated runway.

Estimate that in 98% of landing excursions the calculated stopping distance was before the end
of the runway — unfortunately many excursions do not meet all the conditions the calculations
are based on.

So what do we plan to do with all this information?

TARTOEANET HHEEZLWZ L TR LE LT T —F TIRITT AR X v TF R T —
VTR S Z L IER E R fERER O T,

UL, BELET 70 —F TRTT 52 LICMATHEHENDIRE (FRFEEH SN E) 0L
OMDIERIRZ ENRNBH Y 7,

BN EiE, EEDZEICELSBHY FHA,

WHESPEEE T R T A WAERKICIZE THLRVWTT D, O TWIRER CIZEERLOTY,

HERHT X % & | 98% D A5t Bl 1T 5 FelERE & L TR BRI PRI CEIL e L stR STk L,
FRa7e Z 1T, < ORBAYERRFIE OERFMF AW L TND W I bITTIEH Y £ A,
ZNT, BEEbIEZOX I RIERICE > THIET L5 TETT 0 ?
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Basic Plan

e Three Critical Items for Success:

1. Identify high risk areas (with data)

2. Develop interventions to reduce the
risk in the highest risk areas

3. Get information out internationally
* On a regionally tailored basis
* In a user friendly format

In the ALAR effort, data was instrumental in highlighting high-risk areas:

The Flight Safety Foundation showed in its ALAR work that a non-precision approach has 5
times the risk of a precision approach — and this information was used extensively to try to
eliminate non-precision approaches.

The RSI team used data to identify the high-risk areas in runway excursions, then developed
ways to reduce the risk in these areas.

Finally, and most importantly, we must get these interventions out to the people who can put
them to use.

How are we doing that?

ALAR OBV FAIZL T, F—ZIFmH D (Hon7k) VAZOREWGE (Nf Y RTx
V7)) IZOWTHIERLDTLT,

FSF 13 ALAR OV MHADH T, IEREEENITIEEEAD 55OV A7 NHHEND) T EERL,
ZOEFRITIEREEEAZFEIL L XL O LT 28X I RFEHICHW O E LT,

RSI F— A HIEERENICE N TY A7 ORI WSHE/ETHZ LT —XEIEA L. ZbD5
B CfalR A O T BRI L E L,

RIBIC, OEERZ LT, BAIXINOOMYMAEETNEM[H S Z LD TED AXITILH TN
X720 FH A,

EOXHZLTWVETN?
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FLIGHT
SAFETY ¥

FOUNDATICGHN

RUNWAY EXCURSIONS

¢ IBITIATIVE

i T i

This is the result of the RSI effort, a report titled “Reducing the Risk of Runway Excursions.” It
summarizes the work of over 50 aviation professionals in addressing the challenge of runway
excursions.

It highlights the high-risk areas and provides interventions to reduce the risk in those areas.
The appendices include the RE RAT, the data report itself, and other items.

There are products that are available that are user friendly and contain this report and a wealth

of other runway excursion risk reduction material.

UL, RSI OBV MADFEFRTH 5, TReducing the Risk of Runway Excursions (JF&E B #ALD
YAZZFHT) ) W) Z A MOFEETT, LU 50 AL EOHIZED 7 v 73 i E KR ~0
PR L L T MACTE M FOFE L DT,

ZOWMEEINA YV AT BRGHEERLCT D LRI, ZNH OO U A7 2305 %R & f2 ik
LET,

fHE#EL LT, RE RAT (Runway Excursion Risk Awareness Tool) X 'L 7 R— kDT — X H (K&
EHrET,

ZOWMEFLMOMWERRBO U R 7 2O TERNZTEND, DT FHATRER R 23 H Y
EJrRN
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Runway Excursion Risk
Reduction (RERR)
_ Toolkit
RERR Toolkit CD

Toolkit includes:
= Data analysis
| = Recommended actions
= Risk assessment tool
# Pilot briefing notes
* PowerPoint presentations

= Articles on excursions

Aviation Safety 2009: The Year In Review

Rumway Excursion
Rizk Reduction Toalkit

i:z Hiim

This is a join effort of FSF and IATA. 1t is titled “Runway Excursion Risk Reduction Toolkit.”

You can see some of the elements of the tool kit listed.
If you are a member of IATA, you got one.

If you are a member of FSF, you got one.

If you are a member of both, you got two.

If you aren’t a member of either - WHY NOT?

Can order on IATA or FSF web sites.

An updated ALAR Tool Kit with the updated ALAR data and the excursion report, along with
three power point presentations addressing excursions, will be available in December.

Z UL FSF & TATA O3LFE R T,

% A FUiX [Runway Excursion Risk Reduction Toolkit] T3,
UART v 7SN —=NFy hOW DNOERE AL Z ENTEET,

IATA #7721 FSF O U = 7% A N TA =X —FTHZ ENTExFET,
&z ALAR OF — 4 L@OWMEN AN-7-, T LT, BH~ORVEHLEZ T LB T—2 3
YL TWB3DODNRNT—RA » FNIWV ST HEHRALAR Y — V% v SR 12 HICFIHAREE 720 F

ED
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Everyone involved with aviation plays a role in runway safety. It is a high-risk area, and needs
our attention.

The RSI team was made up of all the aviation disciplines because a runway excursion is not, as
some believe, a “stupid pilot trick.” Everyone plays a rolein in preventing runway excursions.

A lot of good work is being done in the area of runway incursions, but more needs to be done to
address and reduce the risk of runway excursions.

Hopefully the RSI report and the RERR will raise awareness of the challenge of runway
excursions, and provide tools to reduce the risk.

MZEIZBR L T DT RTOANTHETSH, WEROLRIZEAL TEHIZRZLTHET,

TTV AT DRENGE T, xDEREZLEE LET,

RSI F— 233 _RCOMZEOHMAE (LO) OETHY N> TWE LTz, 28R D, WERKRDLXT
ADPPMELTWD NI vy RREBLTEER] TlERWnworZns T,

Fr A TR IR AR A B B A LV E T,

AERKBEANCE L TUIZ < OBRWED SHAIITON TWETB G ERRBA~OI Y flH s ) 27
DEIFHIZHDOWNTIL S - EITONDILERH Y £7°,

RSI ® L'7R— I & RERR IZ & V1§ ERKRTA~OXIR O EmO T, VAT ZHOT DY —)L
EIREMECE DL AR T T,
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Aviation Safety 2009

iVery bad first half of the year —good end |

iCommercial jet loss of control accidents
and commercial turboprop CFITs
dominate the fatality numbers

iBusiness jets are having a great year

i The challenge of runway excursions is
significant

There is a significant gap between creating
safety interventions and implementing safety
interventions

In summary, this is what we have seen so far in 2009:

Overall, the safety record is good. The year started poorly and by mid-year it looked like we
might regress 10—15 years in accident rate to over a 1.0 rate. But the second half of the year has
been very good.

The big killers are still there — particularly loss of control in commercial jets and CFIT for
commercial turboprops.

Business jets are having a dazzling year (so far).

As you have seen, runway excursions are a major challenge, and there are now tools available to
reduce the risk and address the challenge.

Between IATA, CAST, FSF and other safety organizations and professionals, we have available
interventions that will prevent at least 90% of the accidents that we have.

But those interventions do no good unless they are implemented — and thus the gap between
available interventions and implemented interventions creates most of the risk we face today.

FLHELT, ZNEERAN2009FEDOZNFETRTELZLDOTT,

BIRE LT, ZRICET LT LV TT,

FEOBREVIZHED LB OTIEHY EFHATLE, £LT, HFIAETHME 1.0 LLET 10-15
FERNCWITT A0 LIV SZE 9 TL,

Lo L, FOBRFIIEFIZ LI o7 TT,

KERFHTHESIIELZHFEEL TOET,

Bz, BREIY = MMED LOC (Loss of Control) & REZ—&A7 1 v 7# o CFIT T,
EUORAY =y MEIX (ZZ2FT) RERETLE,

BHONY O XS, WEKANIZEL TIERE Rk Ty, £ LT, gkRICi ez, VR
IO T ORI RTRER Y — A BBUEH D 7,

IATA., CAST. FSF, =L C, iz 2 L 7 aEM L O/ T, Fox 238 5 Fiob72< &b 90%
TBERTREZ2 B 0 FHA 3R F AT E T,

L2l Z 0 OB FAITEE SR WR Y RICSEH EH A,

ZLT, ZOXHI, FIAFHREZR I #A & AT SN MADO O X v v 703, Box 34 HIE
T 5 U R DOKREG & AT OTT,
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B FSF Goal:

FOUNDATIOHWN

Make Aviation Safer by Reducing
The Risk.of an Aggident . = =

i

Back to our goal.

We have had great success toward achieving this goal, but there are still challenges that need to
be addressed — like runway excursions.

We are in an industry where the risk will never be 0.

It is also an industry from which the public expects perfection as the minimum acceptable
standard.

All of us, working together, can meet that challenge and achieve our goal of making aviation
safer by reducing the risk of an accident.

AIBLORETHO

T X HBOERICHANT CTRERKIIZNDE Lz, L L, WERGO X 51, B0 MTe s B
HOMENELEEH 7,

FLT=BITfER Y 2 7 B LT T0) (CHERZRWEZEINET,

ZhuE, P R/NEFE CTE 2 KECERELIYFRFINIEETLH Y 7,

—HEITB L BT B, BEEOV A7 2L T2 L2k, ZoHERICSL b, EOREE L N
IHx DBEIEEZERTDHIENTELDTT,
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The Relationship Analysis Among Risk Assessment, Decision
Making and Executive Ability of the Flight Crew
774 NI N—D Y A7 FHI, BERE, BB TRE ) O BILR ST

Capt. Zhou Yizhi

China Southern Airlines

Bhim

K LIE, AT DL B L 24O IR A BT 5 Z £ 12X - T Risk Assessment (U 27
#FH) . Decision Making (B /ERE). 7 74 k7 /L—® Executive Ability (F%21THES)
MEDEICEATINESITLET, £V AZFMEE U AZEHY —LELT (27
TT - Y= BTN BRI LTVEET, I TRERRE, MENE. 7 L—ORk
BIZATREINC BT 2 EBRITH & 72 3 DO FFIZ oHr L 7,

ERRER, ZEMEEZE—ICEZRTNTRY £ A, BRITT7 NV —0 kb EE W
BECT, REY 72U A7 G & B RS 7 B R E XS ORI R 2 LT S ERIC
720 2 FT L0, REECRKIBABERRETEBENLRA Ly b () ##KkESEET,
774 NI NV—OBEBREENI L —=0 ZIZ o THEINRTIUER D THA L,
Z OFEREFHEORE L AT Z RMITRE SN E T,

1. I NV—OBBREDOEEM

LEPEEFRZEDBERIT, MIESHITL > T 2ODOKREARAMTY, v 77 03, #Hizems
HNTOHNLEEHBEBE LT (T4 VEEHE] EMFERTOET, FHCRE FESES
W TIIFRATOL ML T 74 N7 NV — OB BRERIKTF L ET, SthoEH = A L
X, BEOFHEHNTTE LIcZ L —DWRBINFIZ L > TREINET, 7 — DR 732k
TENRNEE IR Z A N— N EIIRMNC DN D 7 HIF, BEOFILE - FRE D T 7 <
B0 ET, I N—DNEEOHBN TERHORR A REEFHEE T2 01F, #t=a 2 M
DIRVERSNDNE LLERA, LU, BT 2EEN Y X271, KT 50
RMERH D E£T, Lo T, RITOLEMEZMIZCT H1-0IC 7 V—OEERER ) %
SRAL T DH D AN KE L ShET,

2. AT —Hh—I NVET IV

HE O Z &b ST TEEECEENE L LIZIXT & #5 T & 72\ (nothing can be accomplished
without norms or standards) | &5 9 DN H Y £9, HIZESHCEMET OEMIZ B
T N—=D—RE LWFRIAEZ BRICEIT T, RITOLZEMEIZB W TR
LET,
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Figure 1: The Square-Circle Model in Figure 2: The Square-Circle Model for
Airlines Operations The Flight Crew
) Executive Ability
Laws and Regulations
Risk Assessment
Flight Operations Decision Outcome
) (Profit)
Safety Margin Safety Margin

[WiZe st EREFAICE L T (Figurel) ]

AP ZT =Y =7 VBT BT A7 =7 () 1JESCHAIZRD L, —27 v (H)
TRFEMEZRDLET, bLY =7 LOREIVREBETCAT =T OEERBOSHHT
LESTHGBIIEIARLEFEEBEZDET, bLT—27 LORE IPNETETLEEMED
v — VU PRE L oA, SEOFRIRRITBIMITEA LET

(794 b2 A—iZBL T (Figure2)]

A7 T OEEE IO E T, 7 NV —ORBSSI TR ZE% L ET, — 27 LD JEn
WXV A7 B8R L, =2 VONNIE7 74 O NV —OBEBREOKERLREZERL E
T, FLERY GbvHkE, BeEtEo~—Tr (BR#D) EERLET,

IN—PNEZTED B RRY ET AV TIHEAZZTORETSE LT ENET, 7V
—D U A7 L BRREDENMNIETLOHR T = LORESE L TRBENET,
H—D7 74 MZBWTHZ —RRX) 27 Mo REL B2y £3, —27n
INSTENEE—T T 4=V UIIREL 2D FTR, SthoRRIEHIES LEST, —
J. =2 AnKRETENE, 2EOHRIIHRLETNE—T7 T 4 ~—T 3D L E
To bLIP—ZNVOREINRI =T OFEREBZ TREL o HE, RERFELRL
RENTEZ W £7, 7 V—DRBEITRNZLETNVEIA 7 =T O A RFKREL D,
FETNOFTHMORFE T HEE G HFI L TRE S RIUESHEOFRE B REL DD TT,

3. INV—DVURIFHE, BRRENLETZ7FA4 bk—7F ¢ (Flight Safety)
AY T - =T VBTN TEI N—OBERENBH OREN H B X I2HA I, A E4E
FEENERIDHZ LR TOWET, LERN> TERENZ V—DEBIRED H 2 TH— DM
BIZ72 D7 iuE7e 0 FH A, TS L D &R U R 7 G0 E 1ML 2S48 S o1
YUTF U NOERFRE RS TEE L, IRETHHEOMZEER TIIEIZ L S kg
EREERLCEE LT,

O 198344 A 4 B ; J&M Baiyun ZE#TOH)
ZOFELTIIINV—ITEREOREL THTHZENTEEEATLE,
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@ 200046 H 22 H ; RETO Y7 RO F |
ZOFERE I N— DS EBREICELVEZY LA,

4. 7 NV—0 Y 27 FHil, BRREES & 2RI

AEDT7 T4 MZBWT, 774 M7 A—NRITAET 2 & 2 REEE-ICEE L2 TE
RO FERHA, FEAETHNE. I3t =TT 4 ~—V U ORANT, L KX
RN E G D72, EOa R NER/NIT D2 L EBEBICANRTIERY XA,

[r—=1]

JEINND TNV BF~DT7 T A b (BREHIDT 74 M2 A L) T, R—A 7 T57 2N B

BRiEfz, SfEAEZ Uk L, Mz L <7 7 v 7% Retract (L) § 57 mt& X

DO, BELZ 1,100 7 ¢+ — FDOFE T, [Trailing Edge Flaps Disagree (Eiid~7 7 v 7

DOALENSA Ty NOBIELTE L AS—(LE L EEDOT T v FAEN B LRWER) ] Ay

T—URERENFE L, 7T v AT T v TALE 15°L 5D D EZNTE -0 £ L

7o

I N—DESTATENT, LT LB TLE

D UV—rnm— Raf/MNTd 2720 AEIERFHI I B2 £ LT,

2) =X, 77 v T ORIREEEZBIRT LOETeHIl, HEAFIRLE L,

3) MUZEHEAY 3,900 7 ¢ — NOLRRIREEICE LTd LRI A ATC (@M L, £L T/
>/ —=/L (Non-Normal) &= v 27 U X N&3FfT L% L7, (Figure3: Trailing Edge
Flap Disagree ®F = v 7 U A )

TET M perations Wammal

—_— TRAILING EDGE FLAP DISAGREE —

Comditionn This TRAILING EDGE kght illummnated indicats s the
trailing ecee lap positon s disagres with commancled
pesition

GROUND PROXIMITY FLAP OVERRIDE
SWITCH

oWRO
Handieated flap posiben greaier than 20:
Lsa aumont flaps and VREF 20 for landing
Hiandicated flap pogition 20 or lose
Ligs Aape 30 and VAEF 20 for landing
ALTERNATE FLAPS SELECTOR SET
If flap bever position 20 or less, position sslector to

agree with fap lever

If flap lewer position greater than 20, position selecior
o 28,

LEADING EDGE |LE) AND

TRAILING EDGE (TE|

ALTERWATE FLAFS SWITCHE S BLTH
I aler seleciing ALTH. fwe TRAILING EDMGE light
remains illuminated:

TRAILING EDGE (TE) ALTERNATE FLAPS
SWITOH . oo vassnnasas seassanasnses

OFF
Ascomplish the TRAILING EDGE FLAP ASYMRETRY
ehechklist
ALTERMATE FLAPS SELECTOR . . SET

Extend or retract flaps as required

Figure3 : Trailing Edge Flap Disagree Checklist
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FRFxzv 7 VA MIEBALFITEINE L, L2 L, Fxv 7 URMNORZEOEHA

[Extend or retract flaps as required. (LU TT7 T v T E2BEATHET 500 137
=L DWW 2 ER L COVET, L7 v—N HIHIZTRIT 2T D& 0, HFZE
WEIZR D RENE I DRD 2T UT R BN 2 ERLET,

ERZIX, 7 N—1F7 T v T E20°0FE TRHRA LT, HRBEHE~REY ERELE L, FAb,
2. I NV—ORSTEIREITLEY A FTLZ, LL, TR EEDRE TH 21 E D
DT ORI H Y E LTz, EEORPUIATE—F FAFx—bE— 8 @HFIEH
JETENT N, NI T v TOBEBRE—F —%&HioTHNTHD) 2E-T7 7 v 7D
B EGIEFTRE T L2, ) S L, ZA—DBT7 7 v T ZWNT DDA NI R— DT T v
TV X —E AL CHICRIT 2T 7272 51, SthidEifia A et —7 L2
ETLXI,

ZOHEDOPEIZBNTYFZ I V—I1T, (77 vy TZUALICZITEZ Y 5 2MEEBE
L7, Bz e RIED R D OFRITORICE Z B0 & W S HERENFF Tlalro Tz, ) &L T
WET, 77y IO %, HEA v —UBNHEZ D BIE, ENRTRITERMEICXT 5
VA7 26T b IBRWHEFIHGNTT, & LHMIIHRITARET 2 &0 D R 572 513,
I NV—3EET DN AZEEORNEE R H 2 EBNTERINSTLE 9, QRH

(Quick Reference handbook) @ [F¢fTH dDPerformance] H&x T 5HZ LI L - T,
IJNV—ILHNRERORIERE, T —% /T var, A, ElEER, BEKROAT—
7. ZOMEEZEIZANT ) v =~ VIO EREE#AZHET L 2 L ngERsnET,
v ) == VIR D A5 RRIRREE D MU ZE M ERE SRR AT 72 e 1T, 7 v — I3 B BHLCTRAT AT
HZEMARETY, (EERDOT T4 M T, ZOROMZEMARESRIT 2R L TWE LK)

ITAE, LZERE A — 1 — 13T 2009 FERQRH (X4, 74 7 AL8) TZ/N—I|ZURY
FMMEITO L O T AT AEMAE L,

Figure 4: New Checklist of Trailing Edge Flap Disagree

TET Fligh! Cren Opaeratizas Mannsl

“-{ TRAILING EDGE FLAP DISAGREE |—

Mesiage: TE FLAP DISAGREE

Conditisn: The trailing edge flaps are not in the
commanded position.

1 GND PROX FLAP OVRD switch . .........OvRD

7 ALTM FLAPS gelector. .. .. ... .Extend or retract
flaps as needed

8 Check the Non-MNormal C |T|r'|fgl ratiom Landing

Distance tables in the Performance Inflight-QRH
chapter
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= 2Z1DOE . 7 V—I3BkERER% 24 LT [Trailing Edge Flaps Disagree] % % &
L7235, HIUHICRIT A2 RkRE L7256, TORKBINLALD Y A7 3N 7R 0 REWES
E L7, (Figure 5OMBKRE 2o TVDIREE) LAl EBEOY A7, 7 L—REZ
Teb DXV IFFITNE Do T2 TT,

U A7 5 7 —O ARG 725 L, HIEHZEERIZR D & W O IREICK DD £ LT,
BEMDO—V T LV REL RV E LN WEITRho7en), SR 2 MyEic 7
HRENTHY FHATLRE, (Figure 50O/ X 72272 5 IRHEE)

Figure 5: Improper Risk Assessment Lowers the Profit

p Executive Ability
Acmal Risk

Decision Outcome (Profit)
if Continue to Destmation

Safety Margin

Risk Assessment

Enlarged Risk

“Safety Margin™ if continue

to destination by Assessment

Decision Making: To Return

Decision Outcome (Profit)
after Returning

Unnecessary Safety Margin

7T T HENE X 2O BT V—ILFE (Procedures) MDFEAT, RITHED =2 |
17— )V ORESR, ZREE O, REEOHIE, F=v 7 VAN, FOMAEREITLTH
DORMGELIEENEZFHLE Lz, ZHOIITRITHIFO hL—=0 7 OB T LT,
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Lo U LRI o T2 7 — D EE, VAV HE EBRREAF LD L —=0 TR
BICEDbDELEZLNET,

5. 7NV—0DY X7, BRRELLZEY—DV

TS5 4 MARET L, LAl ZHUEZ L —ORE AR & 5 WIZ A BERTE » 7= = &
AEWLERA, /2 —< L ORETHELOIT OEOEIRA, f5e LTZe% b
SFh LLEEAN, ZA—EIRYDReE~— Y MbRVnE LILEE A, = O
R FIEITZEBITH Y | D RETEH Y A,

r—A2: NG Y 2 A (Jiuzhal) £ TO/L— FEFRITL TODAR—A 7757
ZEREIX. BN 7e T 7 a—F O], [Asymmetric Trailing Edge Flaps (X4 T7 7 v 7 ®
MENA—E) ] OMEEZRBRLUE L, 77 v 7E, (LE20°825° DR TEIE L E L,
TR

B-T5THZEMI L, / —~ /VIRRRE T, Y2 7o (Jiuzhai) ~25°D7 T v 7y T o

VI THEETH L ETELTOELL

HEZEHORERI$11,3117 4 — T, #JEHIRD 72 IZRunway 20721 8 B O 72012

fEHFRET L

77y T OREENEZ o TeREOK[EGIRBLUT B3~ 44— ML OBWE, WIZIEAT

WE LD, ERKITIE > TODIRRE (Wet) TEROMICKIZF O RDHY T L—F 7

T va I R— SN TWERATLE

frZetgoa5em EIL, B X 2£190,0000K > R T, 2 EEEK L 02,0007 ¢ — L2 TiEd

ZVFELL

ZDIN—TRMNIEA LT Ly v —ZHEE L TWET, 8571,0007 1 — h O TR
AHERF LG G . ARE TORMITRB LZ25TT, FICZL—D b — AN/ —<iLL )
V)= NDF =y I VA NERITL, S /) =< (T T v TREEMRITTY TR
V) REETOBEEHZHET L2 LE, XA LT Ly —RRbRERY AT LY
FT, INOLDOF AT Z2HVNICERIZEMT 52 L1, IFFICHELWEBSZONET,
L7emoT, =777 K (Goaround ; #HREEITEIE) 55 &5 RIS, Y] 722 IR
BHETHETCRAIRIZRVET, ¥ 7703 T—T 77 FLT, EEORITRIEZ
T DWREEZ LT ERY F8A, ZOX ) RO T CTIEERR & BB ST VT
KR

ZORFEDT T A MW T, BHEFE I > TWEW GO 1y b & bHEEEKZF -
TWELE, 77 =AM 7 4% —E 27y N TETF == — MEIZE ST
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FL, WX, ¥ 7T UL o TTF oy 7 VA MNNBEYETHTA T 2527 LR
SNFEL, /v /) —<NTF =2y 7 UARANIT e —FORICETIN, I05ESLEL
Teo /)=l )=~ NDF =y 7 UAMETRICIX, MZEHKOS S 138 X Z£5007 ¢
— hTL, 77 v I BERENHORITOERBHEORMNEZEZE L CTXy 7T 034
— F 7 L—% (Auto Brakes) Z~F%F v~ (Maximum{7Zi&E ; BoERNREKIZ25E—R)
2ty FLE LTm, BEMICIEZ ORITRITZ2ICERLE L,

ZOEDBEEREITIEENTZEST=TL LI 7 v—0 [FFET D] LS RETZ 54T
LCHELLED, ZN—ORWOERKIERT, BOBRERTHAL Y MEmEHCR#ERL
ol VW) Z LT, ZA—id, EMICE—T7T 4= NREDI B 0B DL DN
ML TCWERATLE, RIICEET &, % TH—2 1) B (277 (K6) DB
Z bRl TemE S, Y EHATLL,

Figure 6: Improper Risk Assessment Lowers the
Safety Margin

Executive Ability

Risk

—» Decision Result
Safety Margin

RIS THIE, 7 NV—NEDORZ =27 L TEREINTND ) v ) —< LD
PERRREZ BIE LeroTe, ) TN £, M5 IER THIR S D BRI THRKO
~Y=a T AT L—F L HEROUN—ZARTZ A~ (HHEEE) 2o T @HINTERE
XL CWERA, ZTOHBARIEI N L= I RRT o R T, ENEEAR
BT BRI EZ RITLE LI, FX¥ T UIEEORRCEXE Lz, TRB v/
— A F w7 RN RBIE, RED T T v T I X —5AWTIRBED T T
TLE (200~ 25°) LIXFIUEERRLMRWVERE0E T FIFLZIENTE S, | ZOIRM
T, WX OZEERICEF B FET L ENTEE L, UL, ficidsEEiTeRs s
7o T, HIHIZZEZ 2R LH Y F LT,

DV N—DRKHIZERT DALy hEGHTLEL X 9, UTOMEIR, s 7 L —F
TT 0 va BT ERORMD FTRT =~ AT —T U LIE S HJiuzhaiZe
B EEERETT,
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TL—F% I T av % R
Good 1,584m
Medium 2,465m
Poor 3,253m

JiuzhaiZg#k T I T & 21ERKIL. 3,000 2 — ML TT, Lo 5 EHEED G HAE
X, LFORBEEMENHT- S5 Z ExmiglicB s TnET,
TRATHE O ¥ 28 B8 R bl i 150 7 4 — b T
EREIXY v F X T URA L ML, Ix KO~=a 7 V7 L —F L KOwifE /)55 E
ERHEALET,

KD r — ATl 15EKIIWet B> TWBHIRHE) T, L ZALEZAKBEOVRDD F
L7,

L L, ATCIEE 72 T —% 077 v a v 2R LERATLE, T L—F%0 277
72 a hy [Poor (GEEIZIEY 0T VIRER) | 22 BI1E, MR A— =T L2 LT
5 TY, [Medium (FREEIZEY T VIREE) ] O L—F% 277 7 29 T, 2,465
A—MLVOWEEREZMLEL LET, 3,0004 — MLOWERKTIE, RUBENG35A— hL
2720 £,

77 v 720°TCHOT Fu—FEE X, VREF20= 144/ v T, Z OO F/RIEEHEE L,
144+5=149/ v N CTL7z, E&11,3117 4 — N TOX v F X 7 xbd L, 190/ v b
FITEMNI8A — M2 0 £, TATHOBE LD T —2Z B LT, HEnZ v F &
VURA U M EBA T ~2R oo e HIE, AR S 51298~196 A — FL AL L
MHTLED, v—VUUE, 535—196=339A— FLIZHAD LET, v 77 U0E, &K
DY=2aT V7 b—F 2 LERATLE, TORDYIC, ITRKKRKOF—F T L —F
TﬁLLiLtoLtﬂoT 339 A — ML DFR Y OB 7IE. DI LET, 60

VEFOHDOA Ly MIERZRHDTLE, Z7—D0ERESLYELAZFRE LT, EEEL
ﬁ%bfﬁ%bt&%i BtRT 5 ALy NI STl x 9, Foxidmmkic

Ko TEIVLERSMNOBHLERRELTHI LN TEET,

D774 FT, INV—ITEEETZITOTZOEEERET L Z LITRD T, REKRBEHR
PRONDLA— F T L —FZBOE Lo, RRXOA— F7 L—F OBFULEWIRATHE
EHWT T —FHEOBHMICIE SN TR SIVE Lz, ZIUTRRERE D2l CTHEDIC
ELVTHTLEE, LaL, RBRIIF~OEATRRYET, £2LTELBRKRDOA— |
TL—X%0Oty hEENTIZTDHEIEFRY A, S HIT, FRETHTOIUEX, EL
CAEBEHEHAFE LTI ry =Yy — (FIR) 2FTT2RMOREIEENET, ZL
T, ¥ 7T oRT 7 —FOMIKKROA— T b—F%ty hT50THERL, &K
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D=2 T VT L—%RNE v F Xy ERIHCHEHA SN, HDOWNEH LA Ly B2
HEVICRKRENWEEZOLND R BIE, #A—F (HAOMET) ORmRBESNET,

RN ) > = M, BT — DV RN BIRIC, Bex ORBSBICTE £
FRERISYHTIEE . 5072 fb i 30 & QBRI D778 ) E 7,

6. ZNV—0DY X7 G, FIERE & MEEITHES

LZEOFHNT, B¥ENEESZE L 2N O BEREEZ T 5 2 L3, RITLAEMICEIT 5 [
BT DAL Y bERT—2BCT AN DY 9. ZORMR, 7 —13T OREE
THEAZ M ESEERE T, YAZEZROT T — &R/ LRTUERY 8 A,

r—A3: FDT T4 ME, JRIND S B2 (&, 6,2167 4 — ) ~[2ro THE
L7c, HFED%, FRATHIZIFL197IC LR35 L9 I RENE LT, 6,0007 1 — b & X
TEHFLTWBM, A vtE— Cabin Auto Inoperative 1 and 2] % {9 #FENFHEAE L F
L7z, ZHUIA— 1A —r20F v ErmEay b — LN BB CHELRVWH O
TL7,

Xy 7T L LT, BADORBHIIM 2 2 5 EFL 100U FoZemE (0 ; RREEL
B ZERWhDORERE) TLALAT7SELZE T, B/ v/ —<b

(Non-normal) F= v 27 VA MEFATLRITNIETIRY £EA, ZHOHDFETIL, LT
I N—OBBEEITRDICEEINE T, /v /—~ v F v URAIBKT Liztk, Rl
IFUU T D200 7 —2AD H HEL LMNIESN T ThRITIER D /A ¢

avT 4a vl
Y EVEENY=aTATAY hr— L TERVEA,
ORI T T4 T, HBEZEEICR > TERET 5 Z L 3ME—DOBIRIC Y £,

avT 4T a2

Xy EVEENRY=a2T A Tay ha— L TE LA CEEORIT & R

7 —%, BERREEZT L2 ENEREINET, BNEEES L ZNCHEI V-7 a—
R (H B2 m136,216 7 ¢ — k) OHINAZZE LT, HF2Ed (507 4 — FOER) (I
RO E. ZhUTk D RERBZeto~—rrnEonEz T, ZE—27 10814 X%
fa/NT DA =T =) FETFTNLTRINET, £ LT, BeBEO~—T 0B ECIND
—JF. FRUTETRENEN LD Dl b LR LET,

aArT 4T a2lBNT (FrEVEEL, v=aT A Tarhe— L ENDH T ERT
EDE) . 7B EHICRAT AR 5135 2 RS2 01X, F=v 7 U R NOFRMEICHE
ST, HWYRRITRE L X v EVREZENT 52 L BBETL LD, Z/—7138,400 24—
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kv (27,6007 4 — b)) OXKFIEEZ RS HIE, v EUO5ESEIX3,0007 «— kT
720 £, Figure7lZ-~r 3 NonnormalT = v 7 U A F THRIINTWD L HIZ, BLZ2EF
B %OT o —FORIC, IEMENT-Fov 7 VR RNTATAEETT5H 2 LNER
EnET,

Figure 7: Checklist of Cabin Automatic Inoperative

787

Flight Crew Operations Manual

w CABIN AUTOMATIC INOPERATIVE continued ¥
Autobrake . .. ... ... .. ..
Landing data . ... VREF___, Minimums_____

Approach briefing . . ... ........... Completed

Approach Checklist
Altimeters . . ... ... .. ittt e

When at pattern altitude

CABIN ALTITUDE
MANUAL control . .......... Hold in CLIMB until
outflow valve is fully open

ZIDEE, IN—DFEITREIIOENL, UTOr—2A0 k52 RIcE £+, (B 5
7 V—A/BICDZEHIRLET) :

1) ZA—AlFFrEshizc /v )=~V TF 2w VA NDTAT LEERAT 025N/
—< N F 2w VANCIEEY YT 4 ) TATLLERUE D R LE LT,
HEIOX v BV BEV AT AREEEL TWARD->T2D T, BEHOX ¥ B EEIT
3,0007 4 — NI 2I1FFTY, Lol MO DIETIL6,2207 4 — & (ZEHEHE
m) T, FYEUVORTIIERIIAITLZENTEEEA,

2) JA—BikHlraniz/ v /) —<NF v I VARNDOTAT LEENEFATLE,
UL, IS TRE, @ (/—~L) Tov 2 VALD [HEEEyT 47 (F=
DEJEEE %2 P HZE I 06,2207 4 — MZk Y 8T5) | 7A T L&k LEL
Teo /=N Fxy 7 UANDBLESRMFIZ I, RATHEE2310,2007 ¢ — k
NWE—VEEIZELZEE, Z7—FF SN TnETF =y 7 URARNT AT LIS
T 77 h7e—sr7 (Out flow valve ; ¥ B OHEEKL L T) 22
TDe1 EWVOEMEZER L X L7z, ZORREK, ¥+ OEEIE3,0007 1 — b
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10,2007 4 — b E CTRHKIZENRY | 71— L BEDOBFICO EWARPE LG &R Z L
FL7, £ XY EUTATFFa— RV —=07 (BEEL) 28 4ELE LA,

3) 7 N—ClIToM, BFEOFzy 7 VANT (BT 47 TATLERET
LT, =27V Thy B rmEa2EHiEm (6,2207 41— ) I EFE L,
Frotlranz ) v )=V F 2w I VA NDT AT L%, 10,2007 4 — b (/3% —
VEEE) THEMLE L,

Fr N7 AT L 77 h7a—L 7 (Out flow valve ; ¥ B DEEZ L
PSVT) HRBRICT S, AERT DM, ¥y B mEEIE6,2207 4 — F 25 10,200
74— FETERVE Lz, Zhi, BRELFMBICAPREZGI S Z L, RN H
GaZ T miEER’S Y £3, Yy T AT TFa—F (BEEZEE) BDEAELET,

4) 7 V—DIIBE T T HRIC, v =27 L TH ¥ B mEE6,2207 1 — ML L E L,
Fe I, BRIFIR 2 I v B EE A LR TH £10,0007  — b Z 2 72V
T7,000— 9,0007 4 — hETERSEF L, #ZEH2310,0007 ¢ — FLLFICKEE T
LCHxy B rmE LR CicRociy, HliEn/e7 A7 L [ 7T h7r—r L7
ERINCT 5. FEMUE L, Z2L T, BRIZEMRESE LT,

INHDOAODRBICERT 5 Y A7 DRESIE, FLALFLTLE, (Figure8o[F L
P A XD —7 V)

L2 L. FEATFRES) (WAWARY A XDA Y ZT) RNiEED 72, 7 L —DOBIEF 1A,
TARTLI, ZV—DDOETRENTLETIE. ZTOREDERE I NN—FT5HZ LNTE, ZOF
FRERARINTAY £ LT, (A7 =T Y =2 VEBE> TODIRIE R E A7)
A 8= R HE

Figure 8: Same Decisions, Same Risks. Different Executive Abilities

) Safe
Unsafe Unsafe Unsafe
F o e
Perimeters of the Circles: Green Squares:
Risks of the Decisions Executive Abilities of the Crew
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T N—DEITRRNOUGEIL, FAITZIEFICLVLZRICL T, BENEEZHCLET,
FCRMDO T TH, ZV—FNENDIATREINDED 72Dl BREFREZZBE L TH R
LPMELET, ZLT, ZNLIEFTRTHFAETEET, MmN 7 L —oE R ER
NOKEZTHZEIZEST, B—TT 4~—V 2% ETHENTEET,

H L —A3D IS BAZERE (56,2207 «— ) TixZe<, EifEdk (=107
4= ) Tholeb, ANTRTOIV—nEMREFRCEEO LS Ichianz v/ —~
NFx2y I VARNDTAT LEY—Fy M3Z—FE (30007 4 — k) TEEL, 7
TOIIN—IXLERFITNTEITL L S, Z/V—A/B/ICIDOFEITREIIMKIID A 7 =7 |2
KRV R FTHB, BlE~DOT T A NafelT D e WO REIFIEFICE D DY
27 (FRRIZH =27 T R0 /hEL) THAET, Lo T, REICEFRT LY X7
HN—ZNET,

Figure 9: Same Decisions. Same Risks. Different Executive Abilities

Safe Safe Safe
Safe
() (=) (c) (o)
N4
Perimeters of the Circles: Green Squares:
Risks of the Decisions Executive Abilities of the Crew

TRCOZN—IFHERLSITEE T LE L, LoL, ZA—DETRRbRE TS
~— (Figure9) #ffoTW\WE7, —FH 7 —AlL, KDDL E~—V U &FIH L THR
1T2%ETLELE, LEOZ ENnbbDD 510, FEAFRITKUT LD 7 —D3E
ITRE/ 2 WM LS L0 AT, RO~ —Y U 2P LET,

7. K&
BEBRIITORHRCBN T, 774 M L—NERREELT 5 L SIIA R EZ L 5E
WCANRIT TR D £, IRBTORERZBFRNCOITT 2 2 &2k > T, ZatEicxd
D)~ — Y CEMEFICTH I ENTEE T, ReMESHFIEO BIEIX, 7 v— DRk
BETENZM ESEDL LI > THERSND ZENTEET,
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2B 3Tk
[1] Civil Aviation Flight Accidents Collection (1980-1989). Beijing, China. Civil
Aviation Administration of China, 1990.
[2] Civil Aviation Flight Accidents Collection (1995-2000). Beijing, China. Civil
Aviation Administration of China, 2001

EHHRAT

Capt. Zhou Yizhi (FA330FUED X+ 77 CTHY ., IATA CRMA VA FT 7 ¥ —,
IATA Safety Group® A > /3—"T9, 1L, R—A 7757, 767, 777, T4TL ¥ —7340
THEH2,0000 TR A2 R/ b 37, WITAERKRFETME LEEFHE LYEHELL, 7
VN KR CTMBADO B 215 F Lz,

Capt. Zhou Yizhili%., Crew Resource Management of China Southern Airlines (F[E g
iz CRM) OHZEH Th 5, # O L“CRM in China: Threat and Error Management
in Crew Resource Management”’/, 2004425557 D International Air Safety Seminar

(IASS) THIRI#LE L7c, D HIR S 725w I iZ“Altimeter Correction in Extreme
Cold Condition, (fR¥72{KIRIRAE CO®EEFHETIE) ” “Aircraft Vortex Analysis and
Avoidance (FLZZt§lC X 2 Bimif s 4T & [BEE) 7 “Visual Circling Approach, Winter
Operations and Low Visibility Flight (&ZF&#Efl & KHE T OB 27T Fr—F) 7
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Is the Low Hanging Fruit Really All Gone?
BARFRDOREZLETRTRoTNDEFAETN?

Robert MacIntosh
U.S. National Transportation Safety Board

FOR EZAHIZHLREITT ATV MARS N TEI RoTLELSTWND, DEY
HORORY 52 REHKITMI RS SNTHVET N2 WS FEFERLES, BEICH
DN ENTEALREFEGIIREITAFREA L L TROWOTL X 97?2 ICAO, ITEOFRES,
OB Wiz er HINE L TR S 7= CAST(Civil Aviation Safety Team)%5: 0 7' /1
—TIE DR, INDICE-oT, EEFEHOEEER EZX DN FREH S THFICIT
R LE LTz, £ LT, WO REEERICE L., SEEOMEZEHYEIT, FLAL
WRFETE TN L LTRVBENRBERZHMHT OV A7 77 7 2 —ICERTDHE DI
RVoOH Y ET, UL, BLEMNCIT, BRORESNZEHEERNOBFE L L E
TWEHFA, 22T, WHTHWET,

X 1

Zh T, ICAO ®» SMM(Safety Management ManuaD (2 /R STV 5, FEHT DL
BrRTHELL D,
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Traditional Era :
Yy MEDBIE S UREBRERICAD | LU E- THEEBEML E Lz, g
IIMTORER, THA 2T =M vy =T —OBHIC L > T, ZORAUTIEV
Wraed2sZ bR<ERTDOHLDEPL R THREITITHNLE L,

Human Era :
ZOBRHRIIANA vy hOITENZEEH L. Man/Machine DA ¥ —7 = A ADKER
E. BEHERKIZFD Y A7 HH/NIT 572 Human Factor [ZHE S8 T 5L,
—IEDRNRERD Z LI LE LT,

Organizational Era :
ZORRIT~v R =R S OWRET D S#HH EEROMIZERE O ERTH G 7 0 77T L
ZEE L TWDHHIIER L, BEPO TR LT A2 I, BmOZE bz
CICARA DT DITEARE THRE LT,

ZLTHRIZ. VT 7T o4 TREHGHING . VAT M SheT — 2 OIEE K OFFHTIC
LD, TaT I T 4 TIRBEMR A~ WL EZH TOE S,
B2 1%, EmEIZIE BA 2L - CTHA% &7z BASIS(British Airways Safety Information
System), 4 1%, FAA |2 X % ASIAS Program, IATA, ICAO & [EEEDHEL Y fA % 1T > TV
ES RS

Z @ ASIAS Program /% 2 8 L72BI/E, BEICKEWNIZIHB W T, TCAS RA X° GPWS
RAEOBRBZ B L — ¥ —FED T RNEAL T T 572 8 ATS OBEEOIR Y #lA72 & —ED
EfgEE L TOET,

LU, BRI DEEDHEM 2T LIZWIRTIEH V £ A,

2008 4, 17T FOERFHDFEE L TOET, TOM, KEBR $FHC R et 2 2
TOEMIZHELTOET,

B777 OB OWAEIC LD FHLS, 1FE A EDOFERITREVIRLEEL TNWDLHDOTY, &
sN—F > CFIT, Loss of Control, Loss of Situation Awareness 72 &, ZiLHDFEROFH
FeaPilkd 2720l BOLNIT =Z I TRITHEDNTNDEOTL X 550 ? Zhb DT
HITVOTHIEMTED L DI TWDHITTTY, TiE, HBOMWET,

73



% 62 [B] 2009 FSF EffMEREt3IF— Is the Low Hanging Fruit Really All Gone ?

Runway
Excursions

ls the Low Fruit all
Gone?

Excursion

3 BEHUED LIEDT 56 T
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Is the Low Fruit all

X4 V1% 10kt A—X— L T RTO Z{T->7-%4T7,

Back to the Basics !
We Can Avoid Recurrence

X5 WIZES AN TZDol=OTLL I N
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Runway Excursions -

FSF ALAR Tool Kit

FSF Report of the Runway Safety
Initiative

FSF/I ATA Rwy Excursion Risk
Reducti on Tool ki t

—Stabilized approach

—Moni tored by FOQA/ADM
—Sterile cockpit focus

—No fault go-around

—Accurate wi nd/runway condition
report

X 6

Runway Excursion (ZBAL CTiX, LR TEHIICHBDD, YV —ADBBRICFELET,

[Stabilized Approach [Z#¢\ > T, Main Gear @ Touch Down Zone ~D#iH] Z D X 5 7
AERRITA N N EIFRRA SR E RHFIIE O ETHLH Y EFHA, ZOXIRBEND,
-FC Toolkit 13d & HHLZESFLITEHATRETH D 97,

Runway Excursions -
mor e!
FSF ALAR Tool Kit
FSF Report of the Runway Safety
Initiative
FSF/I ATA Runway Excursion Risk
Reduction Tool kit

NDRE

If you reject above V1, plan on it - you
will be most probably be .. off the end!

X 7
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EROEREDO A ME, ROZELZFRLTHNET,
BITE, MZESth%2EE 3% E TV Just Culture Z#BFF4 5 Z RO TWVET, L
ML, EDOZLEBEALLIENY, FlZIEX, 7 VT 4 L7 =—XIZET 5 Sterile Cockpit
Rule %#5F 5 72 W AR ) 72 2 55X°, Stabilized Approach D FEHEA S L 7 WEEE 727 7' —
Fle . PO RZENTITRIE, FHFEBRORNGETITEOARENH D Z & 2B D
VERHYET, RLTVIAZBXTRTO Z L L9 EBo>TIIWTEEA,

X 8

B O FE D% < 1L, Loss of Control (LN LOC), Upset Event (2K T 5 & DT
D EERHT DO HARDLENTETET,

FEAEDNAM By MIYaRITEZ L TCWEE, Ty — 2% & LTLE-72D, RTIZ
A %sl oI CLESLFRERH DL ERWETR, FOXIRERH-TH, RITHEE
Lo arbr—n345E910, EBE2MFRT LI LB TELEBVET,
ZDOFEZHFIL, KUREHK CHFE U T3, Loss of Thrust, Runaway Trim. Autopilot
Deviation, FCC fail & W\ > 72887 EISHTE £7, BERERSCHRATHRO N7 +—~v
ADENENDELEAT, v=a7ary bua—LuaRfER< SNGER EREERGHE b
Y ETH. o MECET OB ERR T AN—LTEE L, LLenb, K&
REICZOEAFTOEARITEDIL, Automation ~DIBEDOEER Y, LOC FEiDOFELJH
WELTENLTHET,
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LOC - Loss of Control
UPSETS

e The BLUE side up

e Two out of three indications should be
convincing

e The pitch - power platformand trim factor

e Who is nonitoring
e Define the purpose of a two person crew
e That is why you are there - PFly / PMnitor

* Recovery

e Who needs it, the intent is to avoid the LOC
situation in the first instance

FR3FAIZHOENHL T ZEW,
W=V Ei7p 2 & T A%, Stick Shaker 72 & Stall Warning System % LOC ZBh1Ed 5 7=
. Crew |ZxF L CGRERAIEIEZ AT 2720 0EWMTY, BIE, ZOEHICH LT
RTONA 1y MIZOKREZFM L T, RO LNTHIBRIENRTETWDLTL L 9 n?
1998-2007 DIZ 22 0 LOC 7% 1,982 ¥ iz > TWET, ZH AL, xTT, A&
BN TXTONAA By FRMIETETND LITFEAEEA,
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10

ICING — Do we | earn?

1982-Air Florida, Washington, D.C.
B 737

1985- Ai rborne Express, Phila, PA.
DC- 9
1985- Arrow Air, Gander Nf, Canada

DC- 8

1987- Conti nental A/L, Denver, CO
DC-9

1989-Air Ontario, Dryden, Canada
F28

1989- Korean Air, Kinpo, Korea
F28

1991- Ryan I nternational, Cle, Ohio
DC-9

X11
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ICING — Do we ever
|l earn?

1993-Palair Macedoni an, Skopje
F-100

1994- Amrerican Eagle, Rosel awn,

ATR

1997- Comair, Detroit, M chigan
Emb 120

2004- Chi na Yunnan, Baotou, China
CRJ

2009-Enmpire FedEx, Lubbock,
Texas ATR

12
BUE, BiBoKIEOMRED M ES°, Ground Crew & D a—F 43— 2 v IO TIE,
Z OB ORI L > T M ETO Ieing DY A7 SN TE L Lz, L LR,
AHEM ORI K Z 2 R bELENICIRV L RE O TH L2 L&, il FHEslixd
DFESTWVET,

Mainenance

Issues
or Design
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13

Mai ntenance Engi neeri ng

Shift turnover interruption

| ncorrect material fabrication
MM procedure confusion

Fuel |ine over torque syndrone
Wheel retaining lug not | ocked
Doi ng the “inpossible” task

X1 4

BRFEIZ B VTS, 20 Low Hanging Fruit (3R Y 7 < FE L £, FFEFFEIE
ORI BERICHADLIFHIZOWTERLBWA R INDIRETIEH Y T, W bk
23> THiEY DK EL DO TIEERNWEEDLANLTY, LL, KH¥IZEH>TLLD
MRBIGORfELEE hy T X =V A EBBEICHEFICONTEZ LA, HVIRLGE
B0 ERMETT, FICZELWEICET2aIa=r—Ya VITHEBIA S ICTRN D
X9 C9, v 2D DC—10 |, Wing Engine D% IZ LV 273 £ DB\ vin 2B F LT,
WEIC LD ESF U D IEEOMFE AN T +—2 ) 7 M EHEA L TEERMTD
NTWE LK, 7Ry =YX —0OB5F, a7 T4 7V AOEEMHIZOWTL, FIZEO,
B ADLRITNERGRVWEHRTH S EEVWET,
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TOTLVET—arEBELT, UTFDO4 20 ENSR-F vy Lo P E1,

The take home nessages

e Use “low hanging fruit” of
| essons | earned to reiterate
principles for today’s safety
chal l enges

—Top manhagenent
—Training departnents..
—Chief pilot / QC engineer..

—Air crew / ground engineer s /
support staff

15

F9. SMS OEAMRIC, by T~vX—V AL NENPLD by T X T AL D, TR
BZELTEZ2b) BRHV ET, BICRZ 2B TOVR— N EMBmE TOHR— FRE4e
WeHEZ1TH ECAARTY, ZO My 7IckdaIy hAV MOXRINX, 794 VT T
72 L CHEMIZE LW LT,

Wi, AR T3, BT ARz mCRE L, BEOHEFINLFELET L OHELE
Wik L. AT v 7T MCEOHINEENSRTIXT EE A, £o, AEERNS O
74— KRy 7 B EZDONL—=TFIZ AN TWRRTITWT £ A,

Z LC, HEEM WA T, A v~V — I AV T 4Ty —
X, BEEMICBOWTELOMEBICH L, ZECETImWEREFO L, FE20C
EDFERICE S HFINTND Z L EFFITHF AT 2T XN T ERE A,

RO aIly hA LV MERHICARX DB THAFIT LI LN, v X —Y A MNaokEl
DT,

82



% 62 [B] 2009 FSF EffMEREt3IF— Is the Low Hanging Fruit Really All Gone ?

% 13HE D Crew/Ground Staff/Engineer T,
WEOEFNGFERZ L Ny TwRx—U A OB, EHEM, SEE T O
HHOMEIZ L > THA OREERP XN TVET,
Bk o@D, 52 L2 WHE O Crew/Ground Staff/Engineer 13, 25 D4 7> 5 5208,
L ET,
SOP (FHUZ 72 o o) THIVUTLTHETF L ET,
FTTICRESN TN D U AZITH LT, FEBIITs LETS

PLETT, Fex OPERITEARICSTIHIRY . Z O Low Hanging Fruit 7» 550, R BIM%
FIFR AT HZ LT,

An often repeated phrase

EXAMPLES ARE THE BEST TEACHERS

THANK YOU FOR YOUR ATTENTION

CC@NTSB.GOV

X16
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SMS : Middle Management is Critical for Success

Michael Barr

University of Southern California

LRIV A BT AT A (SMS) TR O R Z 2T v 7T DIk 205,
ZhiE ICAO MiZeERRFEE DAL — a I L TEEE L 2> TBY, ZLTa¥E
RBUFOMIZEEB M CIX BRI FEMRICB S h>2H 5, SMS ICITMEOFEMZ kI &5
BEN BN DD Z E B ho TE T,

Is Safety 1st, 2nd, 3™ etc?

Mission

PEEEEEIIAEPHICAZ DB T HELASMS Z X L TWDH ZEARFL TE,
We 1T w2l #t 2B . £ L THRAR TN ZEULORERIIR I LTS, &
YL SMS DAL AR IR SOV TIERRLZRIHLHE 21T T\ D, SMS ([ZIFH
FRIZR LT, KDY 27 THAERZ LT 52 ENTELBERH L & 61T
LTW%,

FHREEIL, HoNETDOT 0TI L EED I IIIKIETE 50, 1220 T SMS #HEDH
THZOLND, ZNHDOETHOAXM, IHRICTH B2 SMS &% L L 9 & IEHICEVNTEL
DALATNDHT, ZHTIHAIBRTZIC, MEERSERICHERZBEZ 720 LR b )
HERET 2 70 7T ML TV ARWDON? £ OBRE, Mk, SMS 7Y/ F 4
ERFOTWDHEEITNEL, ERIIILET0 7T LALEORKIETEELX, T LTE
& SMS EFFATWDIZIHE RO TH D, W, HIOLRET 0 7T LR A b
VAT AT SMS D% DEFEEGATIENER, BTOL VLD R AL NWNEEY A
T UK LTHEE EFERDH D LWV IBARIZIZAZ L TV o T,
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SAFETY MANAGEMENT SYSTEMS MODEL

ADVISE

MANAGEMENT CULTURE STANDARDS

ANALYSIS (Resources)

INVESTIGATIONS EDUCATION

(HAZARD IDENTIFCATION)

ZAEFRPE SMS 2N T 585 L BENDH LN, TOL 50T v s T AORNTI~ R
A2 ROANBOBRIZ D3> T %, 400 NEAEDOZEDT 0T = v v a F L& SEE%:
Lic& 24, BN S SMS 7'v 77 L& Kiid 5 DICERFEEY O — 213~
AU THDLZ NG T,

HEHIIWANSH L0, Kb EERFEOOE DI, 5D RIZTREEENONTOH
EAETHY, bHIVEDILRET 0T T ANEICEEMMAOMELER THDH LWV ) EL
Thbd,

ZOFXTIE, BIE&HER, BHE LI, AEO b, VAZERT 7T A (RM),
ERERT oA AV —va v OREFE, B, ZREH I LV—7 (SAG) BLD
THhHoBZEVT4DEIRT 0TI AIBNTHH~R YA NREAET L2 & OEENE
LFEDIHIEIZHOWTHBHL £,

MIDDLE MANAGEMENT INVOLVEMENT

Goals & Objectives

Education & Training

Just Cultures

Hazard Identification

Change Management Process
Operational Safety Reviews

Audits

Safety Action Group (Recommendations)
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TET, BETTEPMLEM T E T HHERBITEA LR NAY vy THREETHDH Z L BB
HEE2 b2, SMS O VNI T A =R VA R THD, #5I121E SMS O
FRCBE L CHRIIEER S 5, M T, #H51F24E0 A2 SMS O HE#H-CFINEIZHE S T
L2 EEHELEL TS,

i~ 31 A v N ORI 72 AE 7 LIZiE, SMS BRI 5 Z L ITHHOETH D,
ROBEEDIFHEO~Y IR A L FThDH, LWV ONREET RAALF—ENLHEIZED
NLE7T—~Thd, HHiE, mEXERNLRT BT T LTEH IO T SMS #HEHI A+
M~A2 Y% —IZZTTRLWEFHS TS, ZIUTWO B AREEILERTEL2LTYH
RNDT, TA <3V ¥ — 3 LZERYEHE NS SMS ODBEEIZOWTHBE2Z T HRETH
5o

ZOTVEBYT—va VZE MR H D, O EDIESMS 7'r 7T ADRINZILHH
YAV AY NOXBEEBEENEETHLI L EZHHATLIOL, OO LI R T v
—DEEHELONWTRET RSP —IZHETHZ L THD, P~ K T A M, SMS
O JFEELHLRR DA 6T~ DIFIE 2 BRI O W TS i iuE, 2o Xk 5 efedios L
WS 72 E3CRT D LITB A,

LHEDEZRICOWTHEICEE T2 &, BRLlL, EMERNIELDITMED U RT B
KARERREICH D Z L LFERIND, UL, WOBZEFE—L b TR, Z0
EZ IS OEGN —FEHETH 5 & L ORBRITHKILD Sz, 2k, Zoffifmz
RIzERVOTENL, HFIELZRWTHA S, ZNTIHILEITE T O 2 B2
AR —varObbpHHICfEELES>TND, ZiL7e LT, FEmidkhicvnsEZ s
NV ETHHEELZRNWTHS I, BEICOWVTORWILERIIT a3 - -2k
STRKETHD] ThD, HRIED=—RIAET DL ICFOLELEFZRTIT IV,

SAFETY CULTURE

Triggered at the top

Middle Management

Measured at the bottom
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SMS IZAT< ANZ, BEY IRV ¥ —IREFEHKIIRLET 17 7 AMIxt L TRAMICEBE N &

STy WHITLHET 1 7T ADETOREIZOVTIEN TV, &5k ZaREN
bololhi, HHIXEE (XY v —) BEDRWMAMRT HZ L2 MF LT, e (w3
Ux =) [EEEAER LY, BIEAEEITOMRRITIZE A LD o7, SMS BEE~
RV AY R TERINNTWAFE®RIZRDETIE, 20O RTE -T2, Z4e30bld SMS
WA ENTe—E D Th D, BEXAVITHMED Fy T H T AL Db D THDL TN E S,
Z DFAM XA FEMEA TR S 2 JEIARR O FT TIThoin D, SULOBEEAEE BRI E TR
T HDIE, FTHMEEZE S RIE e 57220, SUETE R O pA 13 RS Bk O S5
203D TWd, ZanrbA L SMS OBEE & HFEBIRA Z DRI & o TVINIZEHET
HOLPIZONWTHEMLEL X I,

GOALS & OBJECTIVES

PRODUCTIVITY PROTECTION

MANAGEMENT CULTURE

57172 SMS IZIZREE L BN STV D, ThbDRIEE BIIZIE, Moz
I S D T2 OISR E W TV A ED 9, ZNOOREITEE by F~x A
MZE-oTHESLS L, PRI~ RV vy —DE NI > THEMBS LD,

B L. kD AL b AR BT, 2 LT B0 B H ISV TRk
BAHE R HR L TN o 7= B . 8 ORRDI DM & B F~VE 5. R~ %+
—ETRTOMOUEER & [ CABLEEE 2T D 6ER DD, T~ K v —IT SMS &
BITH DM, ELTHBIRZOT ST AL ED LS ICHELE b > TVBDIEERIC
WD WHED D %o SMS DAL, SMS OHEZIZ DN T ED K5 (B USRS 5 M2k
(2o TND = & &4 b IR <& Th 5,

FH~ R Y v — 135 O — Bt & FERICHE 5 O T ~DOIEEZ 2GS LT
Wh, FE—MDTA XX —I1T— AL Y OZBITENR B EERYEL L > TN D,
W SIFZAEDILICONWTOIEARZHFIT T TH D, REDOILE LI MET L 0d4e
IR TR C TR0 bamnansy, TOMEETIRALETHLITFTH D, BEITEE
RN T AT — FOHPRFZRE TEONETH D, UK, BRICEETHZIT-720
SEOBANER %2 LIz a0 L 912, %o0ofMEd 5, FEHET 530k & B #is
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T 5 ALITHBEN 2N O TH S, FHEHBICERON TWDDIX, M RET AT
LENIEICSE L, BHO A== PN AT LOELRIFEHNINED L ST
HZ LThD,

HAZARD IDENTIFICATION

RISK MANAGEMENT

Change Management Operational

Process Safety Reviews Hazard Identification

SMS O ERIFw N —RFET 0 7T 5 ThDH, " —RKFET 0T T LETET
HEBERT T T AMIRD I OTHD  EET o AFH, XL —Ta VEEEE T L
THER A —RERET LN TELT 0T A, BEET o AFRICEBIT 25FAX,
LW AT AEREI LD, MEOVATLAEER LD, LA XL —r a3 U FIAE
EESTZ0, FRBRERE LY LERITORD THA D,

ZOTaRAEETHIIE, ZFOEENBET HEHMEZHY LT HH~R Y vy —»0
EPITEEZ L DM ENDHD, bL, HONZOEFEZZEMMICHSERroTm b, BH
BH oY AE2FEKTHZ LI TRV, 4L —yvaiionTotrL—y g
BEFREIORETPEELFELCNDIEE, BREFLEHSTNDLIELEDE D L
Thd, TOFEHICEIY, BTOFRL—2 3 V2R T, BIENRRETH T2 DN,
BEIERICE SN T LE > TR0y (BEE(E L TWRWAY) BREET 52 &N TE D,

ZOFEEIFFM~R AL FLARNALTROLNLRE T AN —2a UAEOTERR Y A
ITHEAALFD—=DTHLINETHD, M—ZNHDEEIZL>TOR, FH~RT A
Y MIE S DAL= g OFITY 27 PIBIERNTHFAEL TWD 2 & A RBRICH D 2
ENTED, TRIGHRI-NODOFRL—2 3 VEEL RWVICKE L, fEREEIE S
DY —F =y FTOEBRENICR L CEERELZ RITT Va2 TR, #5041 —
VarEEETLILOOTRTHITHENICZITIO~NETH D,

BRI, (EEBITIE, AL —v g VOFR TR A — RE2HRET L2 TFENRLETH
e WHITHELZANTHRHICRETEOIRETHD, BEAFMIIINEOETOREE
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FEFICEBIZEY B, 2 LT — FE2REICFHET 2 TH A H, £ o%hE. Hif~
AV XX INOOREICKRET L, Z LT, DAy T bBRRE%KIZ, BHERIT
Z ORI AT 2 BRI R o To P — RIZKB N TR, iz & IE LR,
FLRERBETEDLOICHELZ LERTWEE W) ZEIZAML, ZnHoHEFICLD,
MEEIZSMSIZBMTESL L, PHFAutRcbb 2 LN TE S, FRITOE ODOREN
REESIT TH 5,

Safety Action Group (SAG) (X SMS OHTOESOBEELRKEEZFI-LTWD, D
TN —FIXREMETMAL ORI N T — 2 2 L Ea—T 5 v RV v — 0O ST
W5, SAG ITEEA, NERHREMAE, ~Y— Ny, BE/ B, REROTER 72 & QN R
BOHLMOTY 72 /52 L10kd, T—2aFEL, L~V A MTBEETTH
DPEOEDHEHTH D, SAG NEETHLH O —DOHHAIL, Zea~vry v —LREEME
FHOaAI a=r—arndha]lsaaEnd 587, ICAO Paragraph 8.6.5,
SMM Document 9859, &% “hRICIZ LA~ R ¥ — EREBFEEROaI 2 =/r— 5
WL TRO LS IR~ TV D,

BWE . ZE~YFR VX —IE SAG B L OV E 721X Safety Review Board (SRB) i L Tz
2= lr—arThHI L,

BISNIIRERIRIRDLT © BV vy —IIREBEE L EEOBRLSRET 7 v AR 7R0T
TR B2, ZOEODaI 2=/ —3 3 VImHIC LavEbd, E42HENH
ST, ZLTXFELENTNDEIRETH D,

(LB~ 7 — /I AE S5 F I D)

Z OBEEIZICAO SMM 2 “RRICHED AL TWO D BEREFRFR I L > TS HIZHM L ST
b, TOWRET vy 7 TlE, BV Y —TLEUPREBEHE L EET 78 A2FHTLH X
NI 72 > TR, 24~ R ¥ v —( Safety Services Office (ZZa&H#EEIY) & L CH
PIVTN D, H I 2006 FICHEAT SAVHIR & 1372 > TV D, PIRICIEEE BEHA &
DEFELZEWE T A VIR EN TN,

L~ AV v —OBRENIET 5 Z O LM OB SMS 2 k) S 5 ETHE~ %

VX —ZWo L IHERLDIZL TV D, TRV AL F ORI D005 DR
LTk, PRIRITHERIBO Y Z7ERTa 7T 5 LTUIFELZ RN TH A I,
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ORGANIZATION

ACCOUNTABLE EXECUTIVE

QUALITY
ASSURANCE

ICAOQ SMM 1= Edition

FUNCTIONAL ORGANIZATION

ACCOUNTABLE
m EXECUTIVE
MAINTENANCE OPERATIONS

MAINTENANCE FLIGHT SAFETY

SAFETY OFFICER OFFICER

SAFETY SERVICES OFFICE

¥ 18
INFORMAL COMMUNICATIONS ICAD SMM 240 Edition

£ 0 FZ: ICAO SMM 5 T & 0 | RER LS L DBBET 7 ¥ A2 2R, %
PR E A L7 LT RAHEEMPI ORE 2 ¥ 5 7 — 4 SRR £ Ok
LTAER, BH RS~ ORI 25 2 L 1D, RIKOT Rt
AR B T D 9, T~ VA > FOBBEBET 5 Dlkb 7T,
R A Y% —DEETT.

O

B
ICAOQO Safety Management Manual, DOC9859, 2006
ICAOQO Safety Management Manual, DOC9859, 2008

w o=

Managing the Risks of Organizational Accidents,
Jim Reason, Ashgate Publishing, 1997
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