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Aviation Safety 2003 The Year Review
James M.Burin

Flight Safety Foundation

(2003 )

e Turbojets

v This Year/Last 10 Years
e Turboprops

v This Year/Last 10 Years
e CFIT
e Approach and Landing
e Loss of Control
e Some Safety Challenges

60,000
CFIT Approach and Landing Loss of Control

The Commercial Fleet

Type Western Built [Eastern Built | Total
2003 .
Turbojets 18,510 3,041 21,551
Turboprops 9,405 3,620 13,025
1A.
Phase of | Total
Date Operator Aircraft Location Flight Fatal
8 Jan Turkish Airlines Avro RJ100 | Diyarbakir, Turkey Approach 75
8 Jan TANS F28 Chachapoyas, Peru Approach 46
26 Jan |VASP B737-200 Rio Branco, Brazil Approach 0
31Jan |Euro Asia Aviation IL-76 Baucau, East Timor Approach 6
19 Feb |lIranian Revolutionary Guard |IL-76 Sirach Mts, Iran Descent 276
6 Mar Air Algerie B737-200 Tamanrasset, Algeria Climb 103
18 Apr | Wetrafa Airlift DC-9 Brazzaville, Congo Landing 0
26 May |UM Air Yak-42D Nr. Macka, Turkey Approach 75
22 Jun |Brit Air CRJ-100 Brest, France Approach 1
8 Jul Sudan Airways B737-200 Port Sudan, Sudan Approach 116
11 Jul | Air Memphis B707-320C |Dhaka, Bangladesh Takeoff 0
2003 11 1 11 60,000
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Hull Loss Accidents
Worldwide Commercial Jets (>60,000 lbs)
1993 - 2003

B Hull Losses

O~Western HL Rate**

Hull losses
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1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003*

* Data thru 1 November

SollicedBoENgAVSOTE ** Worldwide departure/rate data not available for Eastern-Built Aircraft

10 100

Hull Loss Accident Rate
Western-Built Worldwide Commercial Jets (=60,000 Ibs)
1993 - 2003

5 year running average

Hull Loss Accident Rate
(per million departures)

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003*

Source: Boeing, AvSoft
* Data thru 1 November NOTE: Worldwide departure/rate data not available for Eastern-Built Aircraft
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Worldwide Commercial Jets* (<60,000 Ibs)
1 January to 1 November 2003
L L L L
Phase of Total
Date Operator Aircraft Location Flight Fatal
7 Jan Coturisca SA Premier 1 Santo Domingo, DR Landing 0
15 Mar |Dancing Wind Aviation Citation 501 Hailey, ID USA Descent 3 |
8 Apr Grand Aire Express Falcon 20 St. Louis, MO USA Approach 0 ]
8 Apr Grand Aire Express Falcon 20 Swanton, OH USA Approach 3 ]
1 Jun Eurojet Italia Learjet 45 Milan, Italy Takeoff 2
22 Jul |Tango Corporation Citation 525 Nr. Coupeville, WA USA Climb 0 |
23 Jul |Cruz de Malta Taxi Aereo [Citation Il Sorocaba, Brazil Landing 1]
4 Aug Air East Learjet 35 Nr. Groton, CT USA Approach 2 |
19 Sep |Ameristar Jet Charter Learjet 25B Del Rio, TX USA Landing 1]
20 Sep |Star Flite Aviation HS-125-700A | Nr. Beaumont, TX USA Approach 3 ]
s . * Business, Corporate, or Executive Jet Operations
ource: Airclaims
60,000 2003 11
Worldwide Commercial Turboprops (> 14 seats)
1 January to 1 November 2003
Date Operator Aircraft Location Phase Fatal
8 Jan Air Midwest Beech 1900 Charlotte, NC USA Takeoff 21
17 Jan Aerocom AN-24 Nr. Ndjolé, Gabon Enroute 7
24 Jan African Commuter Services Gulfstream 1 Busia, Kenya Takeoff 2
10 Feb Enimex AN-28 Tallinn, Estonia Takeoff 2
1 Mar FLARF LET-410 Barki, Russia Climb 11
27 Mar PT Air Regional DHC-6 Gunung Mulia, Indonesia Climb 5
9 Apr Sky West Enterprises Shorts 330-200 Du Bois, PA USA Approach 0
15 Apr Superior Aviation Metro Il Denver, CO USA Landing 0
15 Apr Trans Int Air BAC Viscount Zaire Takeoff 0
23 Apr Transwest Air Beech 99 Prince Albert, Canada Approach 0
25 Apr Unconfirmed AN-24 Beni, Zaire Landing 0
28 Apr PT Air Regional DHC-6 Gunung Mulia, Indonesia Landing o]
29 Apr Avirex Beech 1900 Kinshasa, Zaire Landing 0
27 May Showa Air AN-12 Goma, Zaire Landing 0
5Jun Ministry of Natural Resources DHC-6 Nr. Hornepavne, Canada Maneuvering 0
16 Jun Mid Airlines Fokker 50 Adarvale. Sudan Landina 0
13 Jul Ruiban and Duran C.A. LET-410 Nr. San Cristobal Venezuela Descent 4
16 Jul Air Spray Lockheed L188 Cranbrook BC, Canada Maneuvering 2
19 Jul Rvan Blake Air Charter Metro Il Mount Kenva, Kenva Cruise 14
24 Aua Tropical Airways LET-410 Nr. Cap Haitien, Haiti Climb 21
26 Aua Colgan Air (US Airways Express) | Beech 1900D Nr. Hyannis, MA USA Climb 2
17 Sep European Executive Express Jetstream 32 EP Luled-Kallax Airport. Sweden Landing (0]
3 Oct Air Freight NZ Convair 580 Nr. Waikanae, New Zealand Cruise 2
16 Oct CATA Linea Aerea Fairchild FH227B Nr. Buenos Aires, Argentina Climb 5
rce: Airclaims, Aviation Safety Network, News Reports

24
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Percent of Fleet Lost

Worldwide Commercial Turboprops (> 14 seats)
1993 - 2003

m \WAWHUI Losses
Peroant Lost per Year

$9SS07 ||NH [e101

198 194 1995 19% 197 1998 199 2000 2001 2002 2003*

Source: Airclaims
Data Thru 1 November

0.08
90 CFIT Approach and Landing Loss of Control
10
CFIT 96 Approach and Landing

Phase of | Total
Date Operator Aircraft Location Flight Fatal
25 Nov | Crossair RJ-100 Zurich, Switzerland Approach 24
27 Nov | MK Airlines B747-200F | Port Harcourt, Nigeria Approach 1
28 Jan | TAME B727-100 Ipiales, Colombia Approach 92
15 Apr | Air China B767-200 Pusan, South Korea Approach 128
7 May | Egyptair B737-500 Tunis, Tunisia Approach 14
26 July | Federal Express B727-200F |Tallahassee, Fl, USA Approach 0

CFIT Accidents

Worldwide Commercial Jets (>60,000 lbs, non-CIS)
25 Novembher 2001 to 26 Julv 2002

’ Commercial Jet CFIT Accidents In 8 Months ! [

2003 60,000

CFIT 2003 7
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Controlled Flight into Terrain Hull Loss Accidents
Worldwide Commercial Jet Airplanes (> 60,000 Ibs)
1993 — 2003*
I N R
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1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003*
Source: Honeywell (Don Bateman), Boeing, Russian Federation IAC * Data thru 1 November
10 CFIT
CFIT
10 5
Phase of Total
Date | Operator Aircraft Location Flight Fatal
8 Jan Turkish Airlines Avro RJ100 | Diyarbakir, Turkey Approach 75
8 Jan TANS F28 Chachapoyas, Peru Approach 46
26 Jan | VASP B737-200 Rio Branco, Brazil Approach 0
31Jan | Euro Asia | IL-76 Baucau, East Timor Approach 6
Aviation
18 Apr | Wetrafa Airlift DC-9 Brazzaville, Congo Landing 0
26 May | UM Air Yak-42D Nr. Macka, Turkey Approach 74
22 Jun | Brit Air CRJ-100 Brest, France Approach 1
8 Jul Sudan Airways B737-200 Port Sudan, Sudan Approach 116

Approach and Landing Hull Loss Accidents
Worldwide Commercial Jet Airplanes (> 60,000 Ibs)
1 January through 1 November 2003

Approach and Landing
2003 11 1
Approach and Landing

60,000
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Approach and Landing Hull Loss Accidents
Worldwide Commercial Jet Airplanes (= 60,000 Ibs)
1993 through 2003*
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Source: Boeing, Russian Federation IAC * Data thru 1 November

10 Approach and Landing 60,000
2003 73 Approach and Landing 60,000
70 40
Phase FSF  CAAG
ALAR ALAR
2003 12 2004 2
ALAR NPA
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Loss of Control

Loss of Control Hull Loss Accidents
Worldwide Commercial Jet Airplanes (> 60,000

Ibs)
Phase of Total
Date | Operator Aircraft Location Flight Fatal
6 Mar Air Algerie B737-200 Tamanrasset, Climb 103
Algeria
18 Apr | Wetrafa Airlift DC-9 Brazzaville, Congo Landing 0
2003 60,000 Loss of Control

Loss of Control Hull Loss Accidents
Worldwide Commercial Jet Airplanes (= 60,000 Ibs)
1993 through 2003*
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Source: Boeing, Russian Federation IAC * Data thru 1 November

10 Loss of Control 60,000
5 FSF
PSM ICR PSM ICR
2 FAA
FAA CAA CD
FSF
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Worldwide CFIT, Approach and Landing, and

Loss of Control Hull Loss Accidents

Western-Built Worldwide Commercial Jet Airplanes (>60,000 Ibs)
B
Em CFIT accident rate
mm Approach and landing accident rate
Loss of Control accident rate
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Source: Boeing, AvSoft
* Data thru 1 November NOTE: Worldwide departure data not available for Eastern-Built Aircraft

10 100 CFIT Approach and Landing Loss of
Control 3

2001 Approach and Landing 2002 CFIT 2003
Approach and Landing CFIT

6 Some Safety Challenges

GOAL:
Make Flying Safer by Reducing the Risk of an

Accident

CFIT CFIT

12
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Challenges (Cont.)
Safety Information Sources:
* Investigations
* Non-Punitive reporting
* FOQA
* LOSA

Protecting the Sources of Safety Information

FOQA LOSA

Legal Systems
* Napoleonic/Roman Law
* Common Law
* Variation/Combinations

Approaches to Human Error
* Theoretical/ldealistic
- Accidents are crimes

* Practical/Realistic
- Accidents are crimes only if willful
misconduct of gross negligence involved

13
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Current Directives
*|CAO Annex 13:5.12
- Protects Accident/Incident Records
*|CAO Annex 13:5.4.1
- Separation of Technical and Judicial
Investigations
*|CAO Annex 13: 8.3
- Voluntary reporting should be non-punitive and
protected
*|CAO Annex 13:5.10
- Need to coordinate Technical and Judicial
* |ICAO Assembly Resolution 33-17
- Non-Disclosure of Accident/Incident Records

Directives

ICAO

Recent and on Going Developments
* New Zealand CVR Case/Law

* Canada Protection Actions

* EU Council Directive

*US FAR Part 193

* Denmark National Law

14
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EU FARs Part 193 FOIA

1996
1997
1998 1999
3 1 2000
2001 5

FSF

FSF/ICAO Initiative

* Letter From FSF to ICAO and Reply

* Draft Assembly Resolution for 2004
Assembly on the Protection of the
Sources of Safety Information

* Resolution can be used as guidance and
reference for states to model
at a national level

2003 1  FSF ICAO
FSF

ICAO 2004 ICAO FSF
FSF ICAO 2004

15
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Aviation Safety 2003

The Year in Review

Tough first half, improving since

The CFIT risk in increasing, not decreasing

Approach and Landing accidents
continue to be the prime threat

The challenge of protecting safety
inform ation is critical to continued

improvementin reducing risk

2003 2002

CFIT Approach and Landing

Viakingh EiyiRgeSaier B/ Reducing
TThe Risk oeif an Accident

16
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Robert H.Vandel = FSF

hangar rash

hangar rash

hangar rash

10
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The Ground Operations Hot Zone
/ Lightguidesystem
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N

/ q
- < AV S —
= A
Ramp outside of /«/ L N
gate entry areal 894/ '/

Location of Damages
to aircraft

— batmman, (M 00300 o 21 7 E3001
o L
> —
\6 . ';- | HoLnS 1|1 N
\Q(b‘ Q@ OTHIAS A%
Q e
()(b' _@ EMMES 47 %

f& H IR ROETE 3%

&Q 68’ ° WHEELS T4

o= o
@G GROLUND POWER SOCKET 24 %

ﬂ% ANTERMES AND PADEEE 03 %

21



Aviation

FSF 56 2003

Damages to aircraft
concerning ground equipment

-
- . i .

Safety Reporting System

Fixed Base Operator
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Courtesy * U.S. Bureau of Labor Statistics, 2001 Data
DuPont

23
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Concurrent Task Demands and Pilot Error
in Airport Surface Operations

(Key Dismukes, Loukia Loukopoulos, Immanuel Barshi/
Human Factors Research and Technology Division
NASA-Ames Research Center
and

U.S. Navy Aerospace Experimental Psychology)

1994 LaGuardia MD-82
NTSB SW 1980
Flap/Slat 2
Houston DC-9
90kt SW
MD-82

Flap Take-Off Trim Take-Off

Warning ASRS ASRS
Checklist
NASA Ames

25
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Loukia Loukopoulos

B737

CAPTAIN
Review paperwork

Sign flight release
Prepare/review char:

procedure

Review Load Schedule
Review FMC

Takeoff brief

Ask for checklist ¥ ==
S or checklis .

2003

Loukia

Preflight - In theory (FOM)

Cabin Attendant
Gate Agent
ACARs / OPC

checklist

CLEARANCE

checklist -

FIRST OFFICER

Obtain ATIS
Obtain clearance
Review paperwork
repare/review charts

(Passenger count)
—> (Load Sheet)
Program FMC

procedure

Begin checklist

Checklist complete

Begin checklist
P Checklist complete

ENGINE START & PUSHBACK

Checklist

26
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ATIS
FMC Cockpit
CAPTAIN Taxi-out - In theory (FOM) FIRST OFFICER
MONITOR
Start taxiin MONITOR Réceive taxi clearance
g Ground c Gro;lI;d _ v
BEFORE TAKE OFF PROCEDLR E Company ompany/bispatc BEFORE TAKE OFF PROCEDUR E
(down to the line) (down to the line)
Xooow ( Taxi Clearance X000 (0
Flight controls (check) Flight corifrols (check)
Xxx (%) | XX XX X0%(X )
XX 00K XK (X ) ] | |_Stabilizer:trim (_ units)
X )
T:li«(:_rmrmg (review) BEFOR'ZTAKEOFhF ?HECKUR MONITOR )
. to t F n .
Ask for checklist — (owntotheline)  Captain taxiing .., Start checklist
XX XXXXXX XXX
Flight controls checked
Flaps _, green light
Stabilizer trim __units
XXX XXX XXXXXXX XXX XXXX .
Takeoff briefing reviewed | e ' Checklist complete
Receive takeoff clearance |y Recejve takeoff clearance
‘ i Takeoff Clearance ' :
BEFORE TAKE OFF PROCEBUR E BEFORE TAKE OFF PROCEDUR E
(below the line) i (below theline)
XK (3000000K)
XX 000X X0 (XX) §§(§ X00000X (00
X300000 ( X0000K) X B
XXX(x ) BEFORE TAKEOFF CHECKLIST Frﬂcwm;ih?z? update (as desired)
Transponder (on) (below the line) X0000000 (%)
U T XXXXX XXXXX [ xx
Ask for checklist Transponder [ on .
i Start checklist
 J Y Checklist complete
Line up with runway TAKEOFF

Taxi-Out

Before Takeoff Checklist
Checklist

27
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CAPTAIN

Review paperwork
Sign flight release

2003

Preflight - the reality EIRST OFFICER

) Ground/. .assssaszz\s S Checkciants  Obtain ATIS

Prepare/review chaft IR e ggmptar:’yl._... Keep tryin ain clearance
Double-check charts ispatc > )

Frequencies —Review paperwork

Resume flo v Prepare/review charts

Check fuel quantity
and pumps

all maintenance

Confirm Mx responded’

Confirm resolution 5

.

s,

|Confirm Mx departed ,

Review Load Schedule
Review FMC
Takeoff brief

Ask for checklist

Confirm logbook on board A
, Defer programming FMC

*

Look for ops/gate agent N

o
New flight release/PDC?

Re-flow trim & other settip:
e

.
hLTYN

Re-set MC

Request passenger coim

Re-program FM *

; _-_:FB‘egin checklist

Ask for checklist

avaa,,
LRE IR E T LY

..(Passenger count)
R (Load Sheet)
Program FMC

=3

procedure

Ask for checklist \

Re-program FMS

Cockpit Door

FMC

Push Back

Taxi
Taxi Checklist

Taxi

28
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Checklist complete
Begin checklist
" Checklist complete
Push Back

Taxi
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CAPTAIN Taxi-out - the reality
MONITOR RISKEL
Start taxiing Defer takeoff ﬂf s Ground/Company Ground//Dispatch . -
o 7Rece|ve taxi clearance
Acknowledge anxx(
[Form mental picture of taxi route| ~Fiight controls (check)
Confirm CA's understanding | XXX 200 (X )
o Stalpitizeggsint ( units)
MONITOR
. ft MONt[TOR h Captain taxiing w)
aircraft position on cha .
..... P Start checklist
16 AR,
| Stabilizertrim | uriCalculate & reset
XX 00K 300000 xXx|Performance dat.
Takeoff briefing . .
Checklist complete
Keep head up/ outside
Remember to follow aircraft_<~=--....;Resume checklist......... Informieompanyiiey #s’w
Identify aircraft to follow Cross check with CA Receive takeoff clearance
Remember to hold short
Id correct place to hold short MONITOR
Tower frequency
X0 (300000K)
XX 000X 00 (X%) ix(x R
X00000K ( X00KX) XX 000X (X9
XXX(X ) FMC position update (as desired)
Transponder (on; X )
. Strobe
Ask for checklist X0k XK 000 EMCu datg[‘j Start checklist
| Transponder | P f
Checklist complete
.................. Shoulder |..........coouee. .
i harnesses Repeat Checklist Take control of aircraft
Line up with runway “Clear” runway while finishing checklist
Taxi-Out
Taxi Taxi
Checklist ATC Taxi
FMC
Push
Back
Taxiway Taxi Flap
Cockpit
Checklist

29
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/
I : 1
CAPTAIN . Sam ple of Preflight errors | FIRST OFFIGER
Review paperwork |Skipped over checklist item - interruption - departed without Iobgook|
Sign flight release |Forgot to call maintenance - distractions - depart with hatch installed backwards |Obtai n ATIS

Prepare/review charts Neglected to add MEL to flight release - multiple ‘ :

w‘dlstramlons busy with preflight - discovered en route Obtain clearance
[Forgot logbook at ramp - kept deferring to check it; distractions; busy with preflight - discovered en routew paperwork
Never finished review of maintenance log - interruptions - aircraft flown with “open” item in Iogbooklre/reVIeW charts

Omitted review of (SID) charts - distractions - speed violation on departure |
== Missed aircraft not refueled - checklist interrupted - return to airport after taking off| (Passenger count)

klpped over checklist item - fuel pumps deferred during preflight because refueling - engine starvation in fllght]

=1Skipped over checkllst item - interruptions - discover insufficient fuel after pushback| Proaram Fl\/lé

Omitted flow and checklist |tems |nterrupt|ons delay; change in departure runway - dlscover |nsuff|C|ent fuel at 12900 ft|
Missed checking mam tank fuel quantity - distractions - departed with msuffrcreggr:ugm = Mﬂ;
1—orgot to request updated PDC - dlstractlons misled because preflight already complete - take off with expired PDC|
llmproper setting of pressurization during preflight flow - interruptions - cabin altitude warmng light in crmse}E‘
Review FMC [Entered wrong weight into FMS - tail strike at takeoff| ‘
Takeoff brief |Fai|ed to program new departure - interruptions during preflight - discover after takeoff|
|Omit requesting Load sheet - defer during preflight; ACARS inoperative - takeoff without load sheet|

Ask for checklist |Forgotto complete prefIlghthow |nterrupt|on took off W|th APU running | Begin checklist
[1

|Forgotto request PDC - deferred when instructed to request by voice, not ACARS - discover after takeoff|
|Omitted check of circuit breakers - busy with preflight; rushing - unable to start engine after pushback|
|Check|ist item read but not verified - interruption - pushback with emergency door slides armed|

|Skipped checklist item - interruption - push back with Seat Belt signs offF Checklist let
ecklist complete
l | CI FARANCE | .

lRead but not verify checklistitem - distractions - pushback with throttles open, damage to aircraft‘
[T = —== T

ENGINE START & PUSHBACK

Begin checklist

Taxi-Out

100%

30
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10

Cockpit

FMC

Keypad

31
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PREFLIGHT Flow \ - —>

\

(B737-300 - as trained)

CA flow
FO flow

Checklist item

orwird Ovejhea

I Z * Mode Contrél %&I > l

Captain

strument Instrument

‘ Forwy—
7/

*

FLIGHT
PLAN

*
Logbook/Gear Pins

Cockpit
2
Flap Takeoff SOP
Flap
Flap Flap
Taxiway Flap

32
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Flap
Flap Taxi
Flap
3 Checklist
Checklist
1000 1
5 6
ASRS
Push Back
Taxi FMC
Flap
Checklist
Checklist
Checklist
LOSA
LOFT LOE

33
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FAA NASA

FAA

Checklist

ATIS

Sumwalt

NCA

34
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Randy N. Ramdass

5 IAH

IAH

5 IAH FSF
56 IAS

IAH

IAH
D Day
S Swing M Midnight

IAH
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2001 IAH
IAH

IAH

IAH

IAH
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IAH

ordon

ethune

IAH

IAH
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Our Achievements
|AH Safety First Handbook

IAH ﬁar_fi-'I;.f First Handbook

sitiental Afliges,,

Houston Intercontinental Airport

Safety First Handbook IAH

Joseph Ferreira

Safety First Initiative

IAH Safety First Initiative

2001
2001 IAH
17%

(ETEERT R L)

2001 6

Safety First

Back-injury

100

38

2001
1000

167

Continental
Airlines

IAH
IAH
Aircraft Maintenance
1AH
I1AH
2001
I1AH
2001
9.7
29
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15
IAH
2002
. eorge ason
r. ark oran r. oseph erreira
5 500
45
90
100 2001 6.6
2002
2001 2002
41
777 1998 9
IAH 2000 4 777 135,000.67
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777
2000 7 29
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Safety Occurrence Reporting
Radu Cioponea

Performance Review Unit, Eurocontrol

1.
European Organization for the Safety of Air Navigation
1
2. PRC
PRC Performance Review Commission 1998
PRC PRC
PRC
3.
100
100
Just Culture
Fair Just
Just Culture
4.
PRC
PRU 2001-2002
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Austria,Belgium,Czech,Denmark,Finland,France,FYROM,Germany,Greece, Ireland, Italy,Ma
Ita,Moldova,Netherland,Norway,Portugal ,Romania,Slovakia,Slovenia,Spain,Suisse, Swed
en,Turkey,UK,Maastricht UAC

Bulgaria,Croatia,Cyprus,Hungary
IFATCA,ATCEUC, IPMS 3 IFATCA  ATCEUC

5.1

49%

65%

OYes @No O OYes @No O

25% 25%

50%
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5.2 1CAO Annex13
ICAO Annex13
ICAO Annex13

5
Annex13
6
5./ICAQ Annex13 6./CAQ Annex13
% % 14%
24%
62%
92%
OYes BNo O O ] (]
Annex13 5.12.1
CVR
1/3 Annex13 5.12
7
38 ICAO Annex13 5.12
8
7 512 8
24%
56%
61% '

OYes @No O OYes BNo O

5.3

10
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19% 16%

62%
OYes BNo O (|

10.

11%

26%

63%
OYes BNo O

5.3
11
11
12%
38%
50%
OYes BNo O
5.4
12
13
12 13
115 7% 18%
42%
53%
29%
36%
OYes @No O o =] OYes BNo O
14
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15
14 15,
12% 4%
53% 52%
31%
O [ ] O [ | OYes BNo O
PRC  Website
/
PRC
1 ATM
2 EU
3
4
ATM
PRU
1CAO, FSF
IFATCA
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ATCO

http://www.eurocontrol. int/prc/reports/safety/safety.pdf
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CFIT
Don Bateman
Honeywell International

1991 IASS CFIT
L 2
L 4

HUD, GPWS/ EGPWS, IR

- , ATC ‘MSAWS’
1992 FSF -
L 2 CFIT
L 2 5 CFIT 50%
€4 ICAO-IALPA-IATA
L 2 1996 ALAR
----- FSF CFIT Training Aid, Risk Assessment Tools, Videos
¢ GPWS 90% of large commercial jet aircraft to 98%
terrain recovery training

4 paper charts
¢ E-GPWS

70%
4 HUD 600
€ MSAWS ATC
4 Displays
FIT 1991 —
¢ CFIT 1991 50 1

--1975 100
L 2 : CHIT 1975

1991 , CFIT - 12

--53 3003
-- 270 air-taxi

a7

1994

feeder cargo operation



7.CFIT FSF 56 2003

-- 360
CFIT Loss
® FSF CFIT Training Aid CFIT
¢ ALAR ‘Champions’
L 2 handicaps GPS, EGPWS, HUD, ATC

MSAWS, Enhanced Vision
GPWS :GPWS

¢ GPWS

¢ GPWS runway

¢ Pilot GPWS 6 14
*

1993 E-GPWS 1 /

A\

> procedure

E-GPWS 1996 , ----
* E-GPWS / procedure

€ ‘PEAKS’

& Terrain Clearance Floors

@ Terrain Clearance Floors /

€ Terrain Clearance Floor GPS
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€ Terrain
¢ Terrain

€ Terrain/ / database
¢ EGPWS GPS

GPS ‘ "E-GPWS , IRS & FMS
Backup

- FMS
- Nav Data Base

- FMS

> WGS-84 Terrain- - Database

€ FSFALAR Program

¢ E-GPWS
L 2 E-GPWS database E-GPWS
€ incident data
¢ ATC
- MVA data
- MSAWS
- ATC ADS-B
- MSAWS
€ PAN OPS TERPS Instrument Design Procedures Circling
Maneuvering Terrain Clearances
L 4 AIP Navigation coordinates WGS-84
¢ Terrain/ Process Standards Integrity Standards
¢ E-GPWS GPS Galileo-Glonass IRS
back-up , FMS back-up
¢ E-GPWS terrain safety ‘PEAKS’
€ ATC MSAWS MVAs
¢ GPS , FMS, procedures ‘Common Mode

Navigation Errors’
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L 2 standards instruments
mode failure mechanization ‘single thread

L 4 10 CFIT 50
L 4 CFIT 6
L 4 CFIT 100
2 Terrain-Proofing
CFIT -

Thank you for listening!

JAL
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Windshear accidents - Worldwide Commercial Jet Fleet

Updated Chart taken from Flight Safety Foundation,
42nd IASS, Athens, 1989, Page 33

Introduction of Windshear Training programs

[] * No on-board Windshear
Alert - Flaps in transition
inhibit

568588 FE R E BB EE BB EREEYYY

CFIT

CFIT 91,000,000 Flights 1

Excludes Eastern built aircraft 1965-2002
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CFIT

CFIT 16,000,000 Flights 1

Excludes Eastern built aircraft 1965-2002

4.5

3.5

2.5

S3ANLHVASA NOITTIN Y3d

=]

’:

7 I N\ 7/\&/
—pthb s heAtt
g

2 0B BB B [
8 5 § % % 5 E B 8

T T
B = =

E B E B B §

‘l:l CFIT RISK PER MILLION DEPARTURES

3 YEAR AVERAGE 10 YEAR AVERAGE ‘

GPWS 1994

U.S.A Part 121 and Part 135 CFIT Accidents
Turbine Powered Aircraft, 10 to 30 Passenger Seats

ol
i B

g

Excludes Amphibian, Parachuting and

Agriculture operations

10

May 1994
FAR 135,153 GPWS INSTALLATION
FOR >= 10 SEATS

NO GPWS

v

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
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7. CFIT

GPWS CFIT

Turbine Powered Air Taxi - Feeder Cargo
n

U.S.A Part 121 and Part 135 CFIT Accidents
Turbine Powered Aircraft, 6 to 9 Passenger Seats

NO GPWS/EGPWS INSTALLED

Excludes Amphibian, Parachuting and
Agriculture operations

10

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
World-Wide Civil Turbine Powered Fixed Wing Aircraft
6 Passenger Seats or Greater
45 4
40
35

35
5 %] 28 26 o
S 27
o
S 25 4 a 21
2 19
é 17 21
3 19
§ 20 - 19
= Regional / Air Taxi / Business
o 16
© 151
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24 Nov 2001 Zurich, SR RJ-100 24 fof 33
27 Nov 2001 Port Harcourt, Nigeria B747 1fofi4
18 Jan 2002 Nr. Ipiales, Columbia FH-227 26 f
28 Jan 2002 Tulcan, Ecuador B727 92f
12 Feb 2002 Khoramabad, Iran TU-154 117 f
15 April 2002 Pusan, Korea B767 130 fof167
7 May, 2002 Tunis, Tunisia B737 18fof62
1 June 3, 2002 George, South Africa HS-748 3f
26 July, 2002 Tallahassee, Florida B727 Ofof3
23 December, 2002 Isfahan, Iran An-140 44 f

8 January, 2003 Diyarbakir, Turkey RJ-100 76 f

9 January, 2003  Chachapoyas, Peru F-28 46 f
17 January, 2003  Ndjole, Gabon An-24 ?
26 January 2003 Rio Branco, Brazil B737 0 of 93
30 January, 2003 Baucu, East Timor IL-76 6f
26 May 2003 Trabzon Turkey YAK 74 f
22 June 2003 Brest, France CRJ-100 1f of 24

21 Months 17 Hulls 658 Fatalities
1997 Guam B-747
-- GPWS
Agana, Guam
Beeldent Alkg. 6, 1997

BT4T-300

Temarami | Eapia Foi i ip

=" T i b = A% wer

=1
m -

Nisanca in Renway ML H fmg
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SELECT GEAR DOWH
AFPROACHFLAPS

i
i
I
FAF |
i
1
1
i

FIELLY M SEHT
SELECT LANDING FLAPS

ApproachFIaps --- Warning from GPWS Terraln Clearance FIoor

2002  Guam A-330
NOT in landing flap

fAgane, Suam
Inaldent Decamber 16, 2002
AT
: 3000
ol W H i & Gl il | = = = o o on o g o e A o e 8 R g 8 R BBl 8 e Bl 8 S e e o 8 R g A o e e H
X
: rllrl.-llhnl.lql E
I Fr (L 3 il
.................................................... A P m“.?d?“m"---- IS m
s i i
' ' Iﬂruﬂ.l.qlrilﬂl.ﬂ 1 E
L i T Propscti] bmagat] = 28w 1
i H i)
.............................................................. 100
............................................................................................................................ g:u
. ]
1d] 5 a T B 5 4 3 2 1 a

Diatance m By L famj
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Guam A-330 Incident

GPWS
GPWS

Radia
Altitude
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GPWS

7. CFHIT

23 August 2000 Bahrain

CIDUMS TAHOEE: Thritg & BBoorad Do BFRGSE PN Mesrhde Ml aiy 13, Fis b
[T L ST PR PR T LR S gy S
T 320 wew
WEATHER: chw, o FEsFigrd, wins Eas e ae
CORNMOORATEIH: Laing pear up Seoa & Pl crma/TO preami
OTHER: On ieif appreches., Fe S s on b ano gedan
Cin bleae Wamang K BRAE (R ieae, T ki by e

Unkcramer; R O ROl Gk The Jamral \Winae P GRS
Wl Ty L Ll Dot i i s pnioed Pag rumpn e [Plywmy

e
Flight Path Praliks
A1H-F12
BAHRAIM
23 Augpist, 200

b B e T
I e

‘;_:_::-.l CwF Soncis 1.300
BT | W Baried an ] tmiekadl
F ADEAD. DwN" BOEED TEI
LL] GFWE SSnk R
Tl Ui conbruras b iyl (k]
Capsa: ° _Maps un ALTITUDE

B s BTG SR MO

T BRI S S -FEE]

» Laidar Thigf 4o Wl ymy_. rfﬂ-:i:‘

5 ” T | ——
DESTAMCE AL CJG TRACK TO IMPAET —sononds
= ™ 3 ﬁGFWE Waming
S Warmeng
110
e (LR
Einkrate!
2003 8 E-GPWS
E-GPWS : 18,000 : 14,500
10,200 (70%)
- : 3,250 2,700
- : 5,760 5,000
1,500 680 40%
Air Taxi -Cargo Part 135: 1,500 110 8%
Business/Corporate/other: 10,000 * 4,900 47%
EGPWS 24,000

Flight sectors flown now exceeds 100,000,000
Audited flight sectors now exceeds 2,200,000

* [ncludes approx.. 470 competitor TAWS
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GPWS E-GPWS
(
16000
14000 ~
12000 | 2
N CFIT
) | Accident 3 3
E 10000 CRIT CRIT
w Accidents  Accidents
= 8000 - :
w CEIn Accidents
E 6000 - Accidents
O CFI 5
< 4000 - Accidents 5 CEIT 8
CEIT | Accidents CFI E-GPWS
Accidents :
2000 - E-GPWS
CFIT
0 T T T T T T T T
YEAR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
E-GPWS

N
L i
TRUE HEIGHT b

ALTITUDE ERROR
/é —
[

ALTITUDE ERRORS:

TEMPERATURE/PRESSURE ERRORS
SETTING ERRORS

SETTING REFERENCE
QNE /QFE / QNH
MilliBars or Inches

ALTITUDE ERRORI

ALTITUDE - MSL

TERRAIN ELE

VATION - MSL

|
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Foll i | Flesation mi

Hat Springs, V&
240 Septembar, 1876 - Guifgtream | - 11 Fatalities

Altitude Above Field Callouts - “Approach Gates”

S
o
’50‘“"’5\@
L] .
T . e P 500’ ramem il S = P b e e B
R o = = i o v e e e e B el T _......_!,....,.....................,.,...,t,...,...“ CIEL LY
Radio Altitude Based Callouts ;
“1,000" ” ! §
R e gt R FielE B Eraslope seesemes e
“500” : 1 | -
' . ' "
w00 ; : . :
i . ' "
P i : ] :
S ] i -
1] - e NP L R En Y k) =
' L "‘.‘-\._ __.' =

. e
1

il

1 1 o 1 2 | a -]

Erance ie Carmer of Fimes 5y g

EGPWS UNWANTED WARNINGS PER 1000 FLIGHT LEGS

35
310 AIR TRANSPORT AIRCRAFT WORLD WIDE OPERATIONS
s ™,
" Note: Year 2003 data assumes latest
\‘.‘ EGPWS software (-218) and database (-435)
- "._. installed and GPS
0 &
O ™
i \.\‘
-
o2 S
Y] ",
z .
.,
Q )
§ 1.5 .
o 1.17 ""-._
g
1 e
.,
e, 0.69
Sy .
05 ...""--..,__ See Note
.......... S 0.03
0
1996 1998 2000 2003
YEAR
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& EGPWS

Altinda ! [ lwvaiian ()
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Robert M. MaclIntosh

U.S. National Transportation Safety Board

1,000

“Transportation Recorders — 2000 and Beyond”

ICAO Annex 13

Beech 1900

CRJ-100
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B-757  TuU-154
4
4 B-767
B-757
7000
B-757
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Mach Over-speed Aural Warning

Warning

Vehicle Recorder Laboratory

"Press to Test”

63



FSF 56 2003

B-737

250

A-02-024 -025

6.3.1.3 1995 1
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A310

EMB 120

CNS/ATM

20-141 “Airworthiness and Operational Approval of Digital Data Recorder Systems”

66

AC



FSF 56 2003

GPWS

FAAAC 20-141

FAAAC 20-141

DC
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NTSB FAA SITE

http://www.ntsb.gov/Recs/letters/letters.htm

http://www?2.faa.gov/safety/index.cfm
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Runway Incursion Standard Operating Procedures
William S. Davis, U.S. Federal Aviation Administration

Charles K. Bergman, ALPA International

Runway incursion risk
runway incursion 17
general aviation runway incursions
2001 10 120 runway incursion
runway incursion 2 B747 1977

runway incursion

runway incursion
runway incursion

standard operating procedures(SOP) and “best practices”( / )

SOP
procedure
SOPs and “best practices”
The Commercial Aviation Safety Team
(CAST) 40

3
CAST
the joint Steering Committee(GAJSC)
The general aviation community CAST

runway incursion
CAST Runway
Incursion Joint Safety Implementation Team’s

Results and Analysis document
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22 11

SOP’s and “best practices”

the
JAA Safety Strategy Initiative (JSSI) CAST

10
general aviation
IASS
SOP’s and “best practices”
runway incursion
SOP’s and “best practices” FAA AC120-74A
runway incursion SOP’ International Aviation Community
Commercial Aviation Safety Team (CAST)
CAST runway incursion 115 Runway
Incursion Joint Safety Implementation Team(JSIT) 800
JSIT 7
SOP’s and “best practices” 7
JSIT 7
SOP’s and “best practices”
CAST -controlled into
terrain(CFIT),approach and landing(ALA),loss of control(LOC),runway incursion(RI)- SOP

RI JSIT Seven Project Areas

»Standard Operating Procedure
»Air Traffic Control Training
»Air Traffic Control Pro

»Visual Aids Enhan
Automation Tec

> Situation Aw
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CAST SOP’s and “best practices”

runway incursion

Cost Benefit Scatter Chart

2007 Implementation & Resources

25

20 1 4

15
3

|

10

%]
c
S
=
S  CAST Commiles
%]
s
&
°
[a)]

High Return
Low Cost

Combined SOQ
- : — —
14.0 16.0 18.0 20.0

SOP
Consensus for Voluntary Implementation
CAST SOP’s and “best practices” the

Air Transport Association(ATA),the Air Line Pilots Association(ALPA),the Allied Pilots Association(APA)

us 10

VOLPE, DOD, RAA, NBAA, FAA’s

Runway Safety Office 20 2

Advisory Circular 120-74A runway incursion
SOP 10
SOP
SOP
Advisory Circular
procedure
2
runway incursion SOP’s and “best practices”

procedure Advisory

Circular (AC120-74A)
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Key SOP’s and “Best Practices”
AC120-74A SOP’s and “best practices”
Advisory Circular situational awareness tool 7
SOP’s and “best practices” pre-flight engine shutdown
Appendixl SOP’s and “best practices”
The Advisory Circularl20-74A
briefing crew
cockpit checklist procedure B737
checklist
The Advisory Circularl20-74A procedure
procedure
Advisory Circular  taxi briefing taxi
taxi clearance
taxi clearance taxi
sterile cockpit  taxi
runway incursion procedure
briefing
taxi
Issues for Further Evaluation
Advisory Circular120-74A SOP’s and “best practices” 20

the FAA Runway Safety Office

landing light

Final

taxi into position and hold(TIPH)

taxi into position and hold

FAA Technical Center

landing light

land-over

landing light

landing light
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SOP FAA FAA
FAA
land-over  runway crossing runway incursion
light

Exemplary Implementation to Date

Advisory Circular

SOP’s and “best practices” US Airways
taxi taxi taxi clearance crew
US Airways approach briefing
(Flight Manual Partl under
“Runway Incursion Prevention Measures”) 9 SOP  taxi procedure
6 taxi 4 taxi

Advisory Circular120-74A

Getting the Word Out
Advisory
Circular120-74A  runway incursion
—— ” Getting the Word Out”
The ALPA Training

Tmesap sgrs gvi sprergs

Council 42
2002 8 2003 3 2003
8 ALPA’s Operation
Committee 42 Central Air Safety
Chairman(CASC) The

ATA Safety Committee  Training Committee
SOP’s and “best

practices”

FAA travel team
FAA

(POIs)
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450 FAA Advisory Circular FAA
SOP’s and “best practices”
FAA
SOP’s and “best practices”
SOP’s and “best practices”

runway incursion

Monitoring Implementation of SOPs
CAST SOP’s and “best practices”
ALPA’s Training Committee, ATA’s Safety and Training Committee FAA
CAST
JSIT
SOP’s and “best practices”

Sharing With the International Community
CAST
International Civil
Aviation Organization(ICAQO),Cooperative Development of Operational Safety and Continuing Air
Worthiness(COSCAP) Joint Safety Strategy Initiative(JSSI)
Pan American Aviation Safety Team(PAAST)
African Airlines Safety Council(AFRACO)

Flight Safety Foundation(FSF) CAST Association
of Asia Pacific Airlines CAST The international Safety
Seminnar2003 Advisory
Circular120-74A SOP’s and “best practices” 1ASS2003

procedure runway incursion
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Monitor Implementation of SOPs

Goals for Integration of Industry **Best Practices™
for Ground Operations into Air Carrier Operations

100 1
801
601
401
201

0 4

% Carriers

2003 2004 2005 2006

Calendar Year

= ATA B RAA ONon-Aln

CAST SOP’s and “best practices”
42 JSIT
runway incursion runway incursion
SOP’s and “best practices”
Advisory Circular120-74A SOP’s and “best practices”
runway incursion

SOP’s and “best practices”

Advisory Circular120-74A IASS2003
(American US airways)
procedure CAST,JSIT, Advisory
Circular120-74A SOP’s and “best practices”

JSIT  Advisory Circular120-74A

runway incursion

SOP’s and “best practices”
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Appendix 1
Standard Operating Procedures

pre-taxi/departure briefing taxi

taxi clearance

taxi clearance taxi
sterile cockpit taxi
Navigation lights
taxi into position  clearance 2 tower
hold short crossing 2
non-monitoring task FMS ACARS company radio
crossing taxi clearance
hold short of runway, taxi into position and hold clearance
number Read back
call sign ”Roger” “Wilco” Read back
number
taxi into position
light
taxi into position
ATC
taxi into position (wake turbulence,
)
tower touch

and go low approach

76

into position and hold

into position and hold
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hold in position ATC
ATC (call sign)hold in

position(runway designator or intersection)

FAA hold in position
land-over  go-around into position and hold

2 hold in position
[ light
B approach briefing taxi

taxi

ATC

flight crew ATC clearance
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Recommended Practices and Techniques

tower ground controller

controller

taxi
taxi light
light
edge light taxi light(blue)
light(white)
head-down FMS
(“ clear right” *“ clear left” )
hold into position tower
ATC taxi
taxi head-down task FMS
taxi

cockpit

(TCAS) hold into position
hold into position
align 3feet

final tower

turn off

78
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