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Accident Rates by Type of Operation
Hull Loss and/or Fatal Accidents — Worldwide Commercial Jet Fleet — (1988 Through 1997

10-year
accident
rate
{accidents
per million
departures)

Scheduled passenger operations All other operations®
(131.5 million departures) (176 million departures)

*Unscheduled passenger and charter, cargo, ferry, test, training, and demonstration
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Accident Rates by Type of Operation
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ICAO

International Civil Aviation Organization
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IATA

International Air Transport Association
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IFALPA

International Federation of Air Line Pilots' Associations
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* IFALPADBEZER,
@ Accident analysis & Prevention
@ Aerodrome & Ground Environment
@ Aircraft design & Operation
@ Air Traffic Service
@ Dangerous Goods
@ Helicopter
€ Human Performance
@ Legal
@ Security
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* CRM (Crew Resource Management)
* TEM (Threat & error management)
- SMS (Safety Management System)
- CBT (Competency Based Training)
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« NTSB (National Transportation Safety Board)
« AAIB (Air Accidents Investigation Branch)
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A318/A319/A320/A321 (including neo), A330,
A340-200/300, A340-500/600, B777, A380, B787,
A350, Bombardier C Series,

Embraer E170/E175/E190/E195
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A310/A300-600, B737-300/400/500,
B737-600/700/800 (NG), B737 MAX, B757, B767,
B747-400, B747-8, B717, BAE 146, MD11, MD80O, MD90,
F70, F100, Bombardier CRJ Series,

Embraer ERJ 135/145
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ATR 42-600, ATR 72-600, Bombardier Dash 8-400,
BAE ATP. Embraer 120, Saab 2000
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A300 (except A300-600), BACI111, B727.
B737-100/200, B747-100/200/300, DC9, DCI10,
F28, L1011

w2 (¥—R7av7)

ATR 42, ATR 72 (all series except —600),
BAE J-41, Fokker F27/50,

Bombardier Dash 7

Bombardier Dash 8-100/200/300 Series,
Convair 580-600 Series, Shorts 330 and 360,
Saab 340
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CRM
Crew Resource Management
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{ASRS (Aviation Safety Reporting System) }
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6th Generation?

5% Generation- Error Management
The Ubiquity of Human Error

. Manage Errors by Avoidance/Trapping/Mitigation
Summits of

CRM

4t Generation-Integrated CRM
CRM embedded in procedures/checklists
Specialized topics eg. Automation
Performance based CRM

3™ Generation-Advanced CRM
\ CRM Integration with technical training/performance

Instructor CRM Training

\\
N\
Included Dispatchers, Flight Attendants, Engineers

|
‘ lp )
. 'v 4 \ \
| | g ' \

"" \'"4" 2nd Generation- Crew Resource Management

Error Chain & Accident Causality
‘m ‘ Teambuilding Games
M Situational Awareness and Stress Management
/ Concepts Cluster Knowledge (Decision Making, Briefing, etc)

/ 1%t Generation- Cockpit Resource Management
‘ / Business Management orientation
~ Interpersonal Relationships/ Leadership Styles

Psychobabble language distant from Pilots
The “Unassertive” Co-pilot
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TEM

Threat & error management

1994—1996 CRM 1TEIE{EIC KB T—INE
1996 — ThreatZH M ZL-T—4UNE

Threat (Lo —:FH I DEHR)

Error

Undesired Aircraft States (UAS)

ZiE UIERN L CL\BPilot(d,
EFFICThreatZEB LU CUL\/E
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Threat Management &
Error Management

A 4

 Threat Managementld, ChHhHRIBZILZEET S
- Error Managementld, £ > TL ¥ -2 L2 EHET 3

4

TEM (Threat & Error Management)

ThreatDE

Range of threats/flight: 0 - 19

Average number of threats/flight: 3.7

To—DHEIXL

Range of errors per flight: 0 - 24

Average number of errors per flight: 2.6
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* Pre-departure/taxi 26%

* Take-off 20%
*Cruise 6%

* Descent/approach/landing 42%
* Taxi in 6%
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Threats
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* Threats
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 Threats = EIF(E5
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ThreatDfEZLE

« Observable (Overt) Threats

* Known
- B
* Unexpected
* Engine failure on take off

* Latent Threats (X7 L., . BEAILRET S
FactorClEfi % KIE2H D)

R BRE TR &Y L BB TES

Equipment design issues
Optical illusions

Air traffic system design
Organizational culture
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External Threats

EZESNHEES LSV B THYE U/ Situation, Event, Error/s
CECEMZEMCULTLEOERA

er events ATC errors

Distractions Passen

Cabin cre _

€rrors | Terrain

Weather - i
Maintenancd’ ~—JSimilar call signs
errors .

Time pressures
Ground cre
errors Flight
Heavy traffig diversions
System

Unfamiliar airports malfunctions

48

Missed approaches
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SMS
Safety Management System
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CBT

Competency Based Training
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AQP C EBT
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Core Competency (EBT)
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