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What is IFALPA?

® The International Federation of
Air Line Pilots’ Associations

©® Represents more than 100,000
pilots worldwide

® 93 member associations

e 12 Standing Committees (8
technical/4 professional)

® Permanent observer status at the
ICAO Air Navigation Commission

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004
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IFALPA’'s Mission

® The mission of IFALPA is to
be the global voice of
professional pilots, to
promote the highest level of
aviation safety world-wide
and to provide
representation, services and
support to its Member
Associations.

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004




Core Functions

® Protect and enhance aviation safety to
the highest standard by promoting a
single level of safety world-wide.

® Develop common policies and positions
and to promote the adoption of such
policies by ICAQ, regulatory authorities
and the State of each Member
Association.

©® Provide training and education for the
benefit of airline pilots and assist in the
organizational development of Member
Associations.

® Protect, promote and enhance the
professional status of the airline pilot.

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004
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IFALPA’s Official Position

® IFALPA fully supports LOSA as a
proactive tool for enhancing safety

® LOSA will improve safety, benefiting
both pilots and airline management,
when properly implemented

® LOSA is effective because its
operating characteristics specifically
Rrootlects the rights of pilots during an
udit

® It is confidential and voluntary and will
therefore help to build the trust of
pilots

® Further criteria for LOSA and other
Auditing systems are being developed

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004
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IFALPA’s HUMAN
PERFORMANCE (HUPER)
COMMITTEE, CONSIDERS
LOSA A VERY
IMPORTANT SAFETY
INITIATIVE

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004




LOSA is an ICAO

defined process.

® ICAQO published, Doc 9803, LOSA
Manual, in 2002.

® Any airline that wants to embark in
LOSA can follow the process described
in Doc 9803 and complete the safety
audit process without any external
support.

® This has in fact happened: Futura/Spain
completed its very successful in-house
LOSA during 2003.

® A major Canadian airline is in the first
steps of launching its in-house LOSA,
using Doc 9803 as guidance.

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004




Some IFALPA Statements

® We stress that IFALPA greatly values
the efforts ICAO has gone to, in order
to involve us at every level during the
implementation of the LOSA program.

® The LOSA program is a strategy
aimed to identify and minimize threats
to aviation safety. Its core values are
directly in line with IFALPA’s core
mission statement.

® We fully realize that LOSA is an
extremely effective and proactive tool
to develop countermeasures to human
error in aviation.

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004
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More IFALPA Statements

® Our specialist committees are in the
process of producing a generalized
policy that will cover all auditing
systems.

® The aim of the policy will be to put
protection measures in place to avoid
the results of an audit being used
against either pilots or their employers.

® We note that six out of ten of the
LOSA operating characteristics target
areas that will specifically protect pilots
during a LOSA audit and that this
should be used as a basis for future
systems.

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004
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HUPER has produced a
LOSA information sheet

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004




Policy writing

® Human Performance and
Industrial committees put
together a working group to write
the Auditing policy together

® HUPER approved it during it's
last meeting in Yokohama,
Japan

® Industrial will review it during it's
November meeting in Dublin

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004




Conference

O If all goes well, at our annual
conference in Cape Town,
next April, Auditing policy
will be accepted and it will
become part of IFALPA
Policy .

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004




Let's sum up

® We feel it is essential to consider
the legal, regulatory and
contractual framework in which
LOSA will take place to insure
that all parties are able to fully
participate and realize maximum
benefit from the LOSA process.

® The recent Resolution passed by
the ICAO Assembly is the
necessary first step to the
formulation of such protections.

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004




What's in the future ?

® IFALPA will to continue to
participate together with
ICAOQ, in aviation safety

related efforts, such as
LOSA

Capt. Carlos Arroyo-Landero / IFALPA Seattle, November 2004
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Line Operations Safety Audit

Second ICAO-IATA LOSA & TEM
Conference

Seattle, USA

November 3 - 4, 2004
Captain David L. Bair

Director, Flight Operations Safety



34 Airbus 319

7 Airbus 318

6 Boeing 737-300
48 Total Aircraft
550 Total Pilots



April 2004 to April 2005 — 40% Growth
April 2005 — All Airbus Fleet
2008 — 62 Total Airbus
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Abrupt Aircraft Control

Incorrect
Configurations

Fllght Wrong runway
Op@f&tiOnS Wrong airport
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Frontier Airlines LOSA 2002

All Boeing 737-200/300

125 flights
99 different flight crews
27 different airports



Observer Training

One day of standards calibration — Check Airman

Two days of observer training — LOSA Collaborative
One day of round trip observations

One day of re-calibration training — LOSA Collaborative



Observer Assighments

Assigned to 10 to 12 legs by city pairs
Given 6 weeks to complete their observations

About 2 hours per flight leg to record the
observation

No other duties during the observation period!



Final Report and Corrective Actions

Now the work begins!!

Target teams for areas of enhancement

Six months to define the corrective action

Six to nine more months to implement changes



Corrective Actions

Define Stabilized Approach Policy
Implement No-Fault Go-around Policy
Complete Re-Write of the Boeing FOM

Teach T&EM in Every CRM Class
Including All Check Airmen



Corrective Actions

Implement two phased Command Leadership
Training to all new upgrade and transitioning
captains. Currently now only for new upgrades.



Documentation

Retained all working documents on file.

Retained all permanent documents chronologically
labeled “History of Documents™.

Recorded all Corrective Actions and Policy and
Procedural changes for later reference.



Airbus LOSA 2005

Observer Training remains the same
Conduct of the Audit remains the same
Schedule 140 flights

Collect data over 6 week period



Airbus LOSA 2005 -
Changes from LOSA 2002

Get Flight Operations Managers Involved
Director of Training/Standards

Chief Pilot and Fleet Manager

New Line and Simulator Check Forms
All Check Airman and Instructors



Airbus LOSA 2005 -
Changes from LOSA 2002

Check airmen attend observer training

Teach T&EM to check airmen during 6 week
data collection period

Check airmen chair the Target Teams for
Airline Enhancements

Line and Simulator Checks will include T&EM
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Because the Aviation System is Complex,
All Parts of Industry Must Work Together

~200 languages

1,350 major
airports
Over 200 countries

150,000+ ' Over 14,000 airplanes
flight crew (Western built)










TLC — Boeing Collavoration Agreernent



The Valua of Collaooratior



The Value of Collaooratior



Experienced-Based Lifetime Safety Cycle

New
Technology

e e—— e ——
*Previous *SR&O’s
DR&O *Design
*FAR’s, reviews
*JAR’s * Analyses

* Customer *Testing
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Irnoroving tne Flurnan Inierface






Incicant Daia



FDM/FOQA Datal



OSA Datal
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An exarmple: Cnecklist Errors
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Conclusions



Thank You!



LOSA & TEIVI Conference
November 284304 900
Seatbile, WA



TEM Workshop

& Developing a TEM program
 LOSA

& [EM and an Automation Policy

% [EM applied outside of Flight
Operations

& [EM applied to incident and accident
analysis

& TEM and Safety Change

ZontinentalAirlines, Wov. 2004
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Why are we still
doing CRM training?

ZontingntalAirlines, Nov. 2004



1965 2005 2015

Boeing 2003 Statistical Data — May 2004

Gontinental Airlinesy  Nay) 2004




Accidents by Primary Cause

1994 - 2003
Number of accidents Percentage of total accidents with known causes
Primary Factor Total 10 20 30 40 50 60 70
1NN O T T T T T T T T T T T T T T
1994 -2003 62%
Flight crew 84 EETE I 66%
Leenees ] 69.1%
Airplane 19 14%
Weather 16 I 129
Miscellaneous/other 7 W 5%
Maintenance 5 Wl 42
Airport/ATC 5 ! 4%
Total with known 136
causes Excludes:
Sabotage
Unknown or awaiting 50 Military action
reports
Total 186
Boeing 2003 Statistical Data — May 2004
Zontinental Airlines,  Vov.




Satety Culture

Aviation Week Article on Healthy Organizations

“Investing the time and money needed to get at the
root cause of a problem takes total commitment at
the most senior levels of a company or organization.
In most organizational settings, communicators learn
early in life how bad news can impact their leaders.
If the news is valued and the communicator is
protected, there is a real chance information can and
will routinely flow upward in time for proper action to

be taken.”

ZontinentalAirlines, Wov. 2004



The Safety Change Program
“Tailored to Continental”

& To properly target change we need current
operational data, specifically for Continental,
which is unique due to its...

 History & Culture
» Areas of operation (CMI, polar routes, etc.)
« Philosophy

ZontingntalAirlines, Nov. 2004
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“Normal” Performance

Toeas Fkam Losa 11L0sa 28

Perfect Normal

e Distance between ‘‘Perfect” and ‘“Normal performance
varies as a function of culture, training, etc.

 LOSA enables us to get as closer to normal performance
than was previously possible.

ZontingntalAirlines, Nov. 2004



The LOSA Process

£ 1styear: LOSA and data analysis followed by
course development

£ 2"d & 3rd years: Training course for all
crewmembers, Check Airmen training and
imbedding of TEM (EM) into courseware,
etc.

£ 4t year: Preparation for next LOSA and
targeting areas to be measured and new
areas to be emphasized

ZontinentalAirlines, Wov. 2004



Line Observation Safety Audit
LOSA 1996



Error Management’s early focus was:

Managing crew error

ZontingntalAirlines, Nov. 2004
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Line Observation Safety Audit
LOSA 2004



LOSA 1996 vs. 2000

& A 70% reduction in Checklist errors

% A 60% reduction in non-stabilized
approaches (confirmed by FOQA data)

£ Overall improvement in crew
performance

£ Still a need for improvement in
Leadership skills

Zentinental Airlines,
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Threat and Error Management

+THREATS

ZontingntalAirlines, Nov. 2004



Threats

& [hreats
* Do not equal errors
* Increase error potential

& I'hreats = Red Flags

ZontingntalAirlines, Nov. 2004



Threat and Error Management

+THREATS

ZontingntalAirlines, Nov. 2004



Threat Management

Strategies/Countermeasures
(Industry, Corporate and/or Personal)

« To reduce the number of errors

* To improve the error management
process by increasing the awareness of
potential errors

ZontinentalAirlines, Wov. 2004



Threat and Error Management

+THREATS

CONSEQUENCE

ZontingntalAirlines, Nov. 2004



Error

Inadvertent action or inaction that leads
to deviation from crew intentions or
situational requirement

ZontingntalAirlines, Nov. 2004



Error Management

Actions taken to deal with errors
committed by either detecting and
correcting them or by containing and
reducing the severity

ZontinentalAirlines, Wov. 2004



Error Management

vERRO RS*

Resist

Resolve

vvwv
CONSEQUENCE

ZontingntalAirlines, Nov. 2004



Error Management

RESIST

HARDWARE & SOFTWARE THAT EXISTS BEFORE THE HUMAN ENTERS

vERRO R%

Resist

—y

N7
Resolve

v
CONSEQUENCE

ZontingntalAirlines, Nov. 2004



RESISTANCE

HARDWARE & SOFTWARE THAT EXISTS BEFORE THE

HUMAN ENTERS
‘GPWS *SOP’s
“TCAS +CHECKLISTS
“TRAINING */AUTOMATION |

*MANUALS *ATC

ZontingntalAirlines, Nov. 2004



Error Management

RESIST

HARDWARE & SOFTWARE THAT EXISTS BEFORE THE HUMAN ENTERS

vERRO R%

Resist

—y

N7
Resolve

v
CONSEQUENCE

RESOLVE

WHAT THE HUMAN BRINGS TOTHE SYSTEM

Zentinental Airlines,

)
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RESOLVE

WHAT THE HUMAN BRINGS TO THE SYSTEM

PROFICIENCY e DECISION MAKING

VIGILANCE « EXPERIENCE

ASSERTIVENESS . | EADERSHIP

4 )
« MONITORING & « SIT. ASSESSMENT

\CROSSCHECKWG e CHECKLIST DISCIPLINE

ZontingntalAirlines, Nov. 2004



Threat and Error Management

+THREATS

CONSEQUENCE

ZontingntalAirlines, Nov. 2004



Consequences

Undesired Aircraft State (UAS)

ZontingntalAirlines, Nov. 2004



NASA Guidelines

£ Positively delegate flying and monitoring
duties

o NMAanitAarinA ic ne imnanrtant Aae fhainna

Moniforing & Crosschecking
& Flying pilot does not become involved
with secondary tasks

& When conflict arises-resolve with
outside source

& When in doubt-must express!

ZontingntalAirlines, Nov. 2004



Express
Your View

‘ =rror flasoglyad

Continental Airlines, Nov. 2004




Monitoring and Crosschecking

(PM)
! _,u—
Crosschecking ction

T
A so

-

Expre§s Prob
Your View v

‘ Error Resolved ‘

ZontingntalAirlines, Nov. 2004



TEM

“the challenge”

How to improve
“Threat” \
|dentification? ‘

“Get it on the Radar!” .

ZontingntalAirlines, Nov. 2004
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Distraction

ZontingntalAirlines, Nov. 2004



Distractions

ZontingntalAirlines, Nov. 2004



Threat and Error Management

+THREATS

Resolve

ANAA 4
CONSEQUENCE

ZontingntalAirlines, Nov. 2004



DECISION-MAKING

“‘Review & Management of Plans”

Zentinental Airlines,
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Decision making

ZontingntalAirlines, Nov. 2004



Decision Making

T actical

Situation Assessment

Select a Course of Action

ZontingntalAirlines, Nov. 2004



Situation Assessment

The Nature of the Threats

ZontingntalAirlines, Nov. 2004



“Situation Assessment”

ZontingntalAirlines, Nov. 2004



Leadership

What have you seen?

ZontingntalAirlines, Nov. 2004



Threat and Error Management
“Training”

+THREATS

CONSEQUENCE

ZontingntalAirlines, Nov. 2004



TEM TRAINING CLASS

& |ldeal class size 15-20
% The value of the introduction
* Opening question
& Facilitation training
 Line pilots
& Follow-on Check Airmen training

ZontingntalAirlines, Nov. 2004



Crew Resource Management

Effective Crew Resource Management is the bedrock of Threat and Error

Management.

ZontingntalAirlines, Nov. &



Newsletter

Feedback to the pilots is essential for continued
program Success.

ZontingntalAirlines, Nov. 2004



B-737 Standards Meeting
February 21st, 2001

The Role of the Check Airman in
Threat & Error Management

ZontingntalAirlines, Nov. 2004
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To ER

R Is Human

i NV

To REALLY Screw up
you need a Computer!

ZontingntalAirlines, Nov. 2004



The Continental Airlines
Automation Policy

Verbalize
Verify
Monitor



TEM

“the challenge”

Improve “Threat & Error”
identification by using

To help “Get it on the
RADAR”

ZontinentalAirlinegs, 1ov. 206
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Threat and Error Management

AUTOMATION
THREATS

Verbalize, Verify, Monitor
ERRORS

Resist

Hardware & Software that
exists before the human
enters

Resolve

Resolve

What the human brings to the
system

CONSEQUENCE

ZontingntalAirlines, Nov. 2004
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Maintenance Threat & Error
Management (MTEM)

ZontingntalAirlines, Nov. 2004



Tnreat and Error
Managernent (=)
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Managernent (=)




Threats

Influences that can lead to agent error

Distractions

Weather \\\

Maintenance —

Cabin Crew

New Agent —»

Heavy traffic ol

Unfamiliar gate ~ f

Flight Crew

Passenger events

/ Ramp slope

L ate Gate Change
— g

l L ate Bags

<+— Time pressures

¥~ Flight diversion

N

\ System malfunction
Late Cargo

ZontingntalAirlines, Nov. 2004



Decision-Making & Leadership

Important to understand factors that can
degrade decision making:

Distractions
Work Overload

Supervisor Buy-in a Mus t!

ZontinentalAirlines, Wov. 2004



Why Ramp LOSA?

£ The first step in managing threats is to
collect data

* Precursors (Threats) are identified and
evaluated

« Countermeasures (Strategies) are developed,
communicated throughout the organization, and
then implemented in the system

ZontinentalAirlines, Wov. 2004



|dentified Threats

Threats can be prioritized according to the
probability of an incident or accident
occurring and then by the severity of an
iIncident or accident that may occur if the
“threat” is mismanaged

ZontinentalAirlines, Wov. 2004



Threat Management

The objective of “Threat Management” is to
obtain an understanding of how to assess
the various risk levels of the threats and to
gain an insight on logical approaches
(strategies) to deal them

ZontinentalAirlines, Wov. 2004
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The Safety Order of Precedence

1. Design for minimum risk — Threat is corrected and
eliminated
. Fuel Truck eliminated from use on ramp
2. Control or Guard solution — Strategies put in place to
decrease exposure
. Hearing protectors
3. Personal warning solution — Warn personnel if you
can’t eliminate/control the hazard
. Staying clear of engine intake until all clear
4. Develop procedures and training — Develop
procedures and training to reduce risk
. Pushback procedure card and guidelines

ZontingntalAirlines, Nov. 2004
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TEM Toolkit
for
Incident & Accident (lA)
Analysis

ZontingntalAirlines, Nov. 2004



IATA Safety Advisory Committee

Incident & Accident analysis

ZontingntalAirlines, Nov. 2004



IATA Safety Advisory Committee

Incident & Accident analysis

THREAT AND ERROR MANAGEMENT (TEM):
ANALYTICAL TOOLKIT

Introduction

The TEM Analytical toolkit has been developed for Manager’s to facilitate presenting and sharing events
and lessons learned. The toolkit is comprised of this document, explaining the TEM concept, and the
presentation template.

Backg ound

Threat and Error Management (TEM) is proposed as a useful tool to analyse incidents and occurrences.
Using this model naturally leads to prevention strategies, remedial actions and countermeasures. The
modet elpsto reinforce positive strategies and hightights areas and issues that meed 1o be addressed. it
also helps to keep the focus on the relevant lessons learned from the event, moving away from the who
and what and towards understanding the WHY.

ZontingntalAirlines, Nov. 2004



Threat and Error Management (TEM)

THREATS

CONSEQUENCE

ZontingntalAirlines, Nov. 2004



Threats

1. List of the Threats
2
3
4.
B.
6
7
8

ZontingntalAirlines, Nov. 2004



Threat Management

1. Identify the Threat 1. Was the threat managed
or mismanaged? How?

2 2

3 3.

4 4

ZontingntalAirlines, Nov. 2004



Errors

1. List of the Errors
2
3
4,
B.
6
7
8

ZontingntalAirlines, Nov. 2004



Error Management

1. Identify the Error 1. Was the error managed
or mismanaged? How?

> 2.

3. 3

4 4

ZontingntalAirlines, Nov. 2004



Undesired State
Management

& List how the Undesired State was managed or
mismanaged.

ZontingntalAirlines, Nov. 2004



Undesired State
Management

< Managed
* Post mishap procedures followed
o PAX, fuel spill, etc
¢ Efc.

& Mismanaged...

ZontingntalAirlines, Nov. 2004



Prevention Strategies

& List initial corrective actions at the present time and any
proposed actions.
o Crew Briefs
* Training
 Auditing procedures/policy

ZontingntalAirlines, Nov. 2004
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Continental Airlines
Safety Change & Training Development Program

ZontingntalAirlines, Nov. 2004



Program Objective

Develop the process by which safety data
and crew performance and behavior data
from FOQA, LOSA, ASAP, CASIS, Line
Checks, Crew Contacts, IEP, VDRP and
AQP are analyzed by Safety, Flight
Operations, Inflight, Flight Standards &
Training, FAA and ALPA Safety in order to
facilitate change.

ZontinentalAirlines, Wov. 2004



Data Driven - Safety Change & Training Development Program

Data - Responsibility -

Strategies

29 (13

_-A-- -

LOSA & LCSA

Flight Operations

& Training
Development

Do

Tech Review

SAFETY &
REGULATORY
COMPLIANCE

FLIGHT STANDARDS
& TRAINING

Changes

approved & funded
Re-measure by upper management

ZontingntalAirlines, Nov. 2004
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Goal

B Continue building a Safety Culture by
encouraging open, honest communications

ZontingntalAirlines, Nov. 2004
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Second | CAO-IATALOSA & TEM Conference

Boeing Traning Center - Sedftle, Washingfon
November 3-4, 2004

A Practical Overview of the Line
Operations Safety Audit (LOSA)

James Klinect
The University of Texas / The LOSA Collaborative

The University of Texas
Human Factors Research Project



Introduction: James Klinect

« University of Texas (UT) — LOSA research for the industry
— Project Developer / Coordinator — TEM & LOSA

« LOSA Collaborative — LOSA implementation for airlines
— Founder / President
— De-identified data donated to UT for research

« Disclaimer: Not an infomercial for the LOSA Collaborative
— Sharing of mistakes made and lessons learned
— Determine whether LOSA is for your airline
— Provide enough information to do LOSA yourself



LOSA Airlines: 1996-2004

21 airlines / 26 LOSA projects / 3300+ observations

 AeroMexico - Delta Airlines 00, 04
« Alaska Airlines « EVAAIR

« Air New Zealand 98, 03 « Frontier Airlines

« Asiana Airlines - Malaysia Airlines
 Braathens ASA « Mt. Cook Airways

« Cathay Pacific « QANTAS

»  China Airlines - Singapore Airlines

« Continental 96, 98, 00, 04 . Silk Air

« Continental Express « UNIAIR

« Continental Micronesia « US Airways

« (COPA Airlines



Presentation Outline

LOSA Rationale / Deliverables
— Why LOSA and what do you get?

LOSA Operating Characteristics
— What is the definition of LOSA and how does it work?

LOSA Mailbag
— What are the most frequently asked LOSA questions?

Q&A Session



LOSA Rationale / Deliverables




Commercial Aviation Today

« Qver 1.6 billion people boarded an commercial aircraft
last year (ICAO)

« In 2003, 20 million departures worldwide (ICAQO)

+ 1994-2003 Fatal / hull loss accident rate = Approximately
one in one million departures (Boeing)

« Two times more likely on a passenger train and thirty
times more likely in an automobile to die than flying on a
commercial airplane (National Safety Council)



Commercial Aviation in 2014

* 5% more passengers every year from 2004 (ICAO)
» Global departures will increase by 30% - 26 million (ICAQO)

* 43% of the US airports will be over congested. The nation’s
busiest airports are already over capacity (FAA)

« ATC - old tech / glut of retirees / funding shortages (FAA)

 How do we manage safety in a changing operating
environment?
— Collect proactive and reactive data and address active failures and

latent conditions (In other words, plug the holes of Reason’s Swiss
cheese)



Aviation Safety Envelope

Incidents

Safety Margin Degradation



Aviation Safety Envelope

Incidents

Mandatory Incident Reports Accident Investigation




Aviation Safety Envelope

Incidents

LOSA Rationale
Proactive snapshot of system / crew
performance strengths and weaknesses
in normal operations (operational context)




Reactive vs. Proactive Safety Data

Reactive (Incidents / Accidents)
— Event based — Data confirm a safety breakdown after an event
— Concern — Breeds management complacency — “No events, no problem”

Proactive (LOSA / FOQA / ASAP heads-up reports)

— Principle based — Data shed light on possible precursors to events
— Concern - Information overload / uncertainty whether fixes will work

LOSA - flight operations health check —addressing safety
Issues before an operational heart attack

Next step: What to measure during a LOSA?



LOSA Measurement Challenge

Challenge - What type of observational data could provide
measure of safety performance in normal operations?

Concerns
— Observer overload — Can'’t capture everything

— Data analyst overload — Must have a roadmap for interpretation

— Manager overload — Data need impact/face value to stimulate action

Solution — Need a framework to collect, analyze data and
derive data-driven safety priorities




LOSA / Threat and Error Management

What do flight crews do to safely fly from A to B?

1| Manage operational complexity — | Threat Management

2 Manage their own errors —> | Error Management OB
Measures
3 Manage aircraft deviations L, Undesired Aircraft
State Management




Why Threat and Error Management (TEM)?

- TEM safety assumption — Safety is improved if an airline
can support flight crews to better manage threats, errors,
and undesired aircraft states

« Caveat — Non-technical skills (e.g. CRM performance
markers) are not a primary measure in LOSA

— They are one of many mechanisms that contributes to effective
threat and error management



LOSA Final Report and Raw Data

LOSA Report * Most frequent and mismanaged threats
/\ .
M * Most frequent and mismanaged errors

» Strengths and weaknesses of CRM performance

» Fleet and operational differences

N « Comparison to other airlines on LOSA safety indices

LOSA Raw Data

Y
N

» Phase of flight and overall text narratives

—— | » Listing and coding of every threat and error observed

» Responses from an in-flight pilot interview




Sample LOSA Analysis - Zed Airlines

Error Types
(Total = 300 LOSA flights)

All Errors

Manual Aircraft Handling

Error Prevalence (Percentage of LOSA flights with an error)

10% 20% 30% ° 40% 50% 60% 70% 80% 90% 100%

&o

Checklists [ ee | o e o
10%
Callout © e ge o
arou 19%
Error Types Error Mismanagement (Percentage of LOSA flights with a mismanaged error)

(Total = 300 LOSA flights)

All Errors

Manual Aircraft Handling

Checklists

Callout

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
D e e o e |
42%
L] ® ®
27%
(o0 @ o
9%
(@@ po o




LOSA Flight #23 Error #1 A340 ARPT 401 to ARPT 204 (Crew #8)
Phase of Flight: Takeoff/Climb Pilot Flying: CA
Takeoff / Climb Narrative — Almost immediately after takeoff, the Captain started a turn up the river, and did

not wait until 400 feet, per SOP. About 300 feet, captain reached over to MCP (called FCU on Airbus) and

selected Flight Path Angle. He did not tell FO of this selection, which is very unusual of a setting. In fact,
the FO later asked me if | had ever seen anyone use this selection and stated that he has never seen it in
his 2 years of being on the Airbus. Because the Captain did not tell the F/O what he was doing, when the
FO noticed this setting, he reselected the more common mode (Heading). Captain then reached over and
then reselected Flight Path Angle. This led to a brief discussion of whether of not the aircraft would capture
NAV in this setting. As a result of all of this, the FO missed ATC handoff to departure control, a call that
was not made until the aircraft leveled off at 5000 feet. Both Captain and FO were involved in heads-down
stuff as the aircraft leveled off. If the autopilot would not have leveled off, then the crew would have not
caught it, because they were doing extraneous things. (FO, programming MCDU; Captain, looking at

weather).




LOSA Flight #289 Error #1 B737-700 ARPT 101 to ARPT 104 (Crew #6)
Phase of Flight: Des/App/Land Pilot Flying: CA

Error Description: Capt said during downwind (10000 ft). "They haven't given us a RWY yet"

and F/O said "No they haven't, let me ask". F/O asked for 34R which approach said they could
expect. Capt and F/O both said they had the field in sight at abeam point as Capt began slowing to
210 and configuring. Just at this time, approach said to slow to 210. They were handed to tower
and told to expect base turn upon visual with 757, they were to follow. Both crew members called
traffic and tower gave base turn and soon after cleared for visual. While on base turn Capt
overshoot 34R and lined up with 35.

Error Type: Manual Aircraft Handling
Error Code: Attempting or lining up for incorrect runway
Intentional?: No  Threat Linkage?: Yes - ATC command threat #4

Committed by: Captain

Error Management Description: After being established on final for a few miles, Capt detected the
undesired state and moved over to RWY 35. The FO was never detected the deviation. (Marginal
Monitor / Cross-check).

Crew Response: Detected and Action Error Outcome: Undesired aircraft state - Lateral deviation

Detected by: All Crew Members Undesired Aircraft State Outcome: Inconsequential




LOSA Report

LOSA Cycle

Flight Crew
Strengths and Weaknesses

LOSA Raw Data

Proficiency
Decision Making
CRM Skills

Procedural Compliance

Systemic
Strengths and Weaknesses

Culture
Airports / Navigational Aids / NAS
Aircraft Design and Automation

Standards / Maintenance /
Training

Crew Support

Safety
Change
Process

Re-measure




LOSA Success Story Revisited

« Major airline (average 2600 departure a day)

 Two LOSA’s (3 years apart)
« 1st LOSA — An example of targets identified:

— Undesired number of “below standard” leadership ratings
— Problems associated with checklist protocol / usage
— High number of unstable approaches

— Low rate of error trapping (errors detected and managed)



LOSA Success Story Revisited

 Airline response to data:

— Formed committees to address targets for enhancement

— Implemented a leadership training module in recurrent

— Revised checklist philosophy

— Established bottom lines for unstable approaches

— Implemented error management training course for all pilots

— Check airmen were trained in evaluating error management



LOSA Success Story Revisited

o 2nd | OSA results

— Captain leadership scores significantly improved

— 40% reduction in checklist errors

— 77% reduction in unstable approaches below 1000 ft.
« FOQA showed similar trends

— Two fold increase in error trapping rates
— Change in the check culture to evaluate error management

— Increase management “buy-in” on the safety change process

« 39 LOSA results — Are organizational changes made
between the first two LOSA projects still effective?



LOSA Operating Characteristics




Secret of LOSA Success

LOSA success depends upon gaining pilot trust

Regulator | Check Airman ﬁ Nobody

A

Angel - Pilot trust : Natural
Performance > Performance
- LOSA data quality 4+
LOSA Observer——p

Pilot trust in LOSA reduces observer reactivity, enhances
the potential to capture natural performance, which is the
primary objective of LOSA




Observer Reactivity

« Definition — Degree of influence that the presence of an
observer has on observee performance (Rosenberg, 1963)

« Typical observers in the cockpit — line checkers
— Jeopardy observations — discipline possible
— Tendency to “fake good” for the checker

« QObserver reactivity concerns and project execution issues
stimulated the drafting of LOSA Operating Characteristics



LOSA Operating Characteristics

LOSA is defined by 10 operating characteristics

Jumpseat observations during
normal operations

Anonymous, confidential, and
non-punitive data collection

Voluntary crew participation
Trusted and trained observers

Joint management / union
sponsorship

6. Systematic observation instrument
7. Secure data collection repository
8. Data verification roundtables

9. Data-derived targets for

enhancement

10. Feedback of results to line pilots




LOSA Operating Characteristics

1. Jumpseat observations during normal operations
» Regularly scheduled flights only
* No line checks or training flights

2. Anonymous, confidential, and non-punitive data collection
* No names, flight numbers, or other identifying information
« Data only used for safety purposes — no disciplinary action
« Observer identity kept anonymous

3. Voluntary crew participation
«  Flight crews have the right to decline a LOSA observation
« Typical denial rate is very low — 1 per 100 flights



LOSA Operating Characteristics

4. Trusted and trained observers
e Trust

« Pilot observers - enhance adaptation and reduce observee reactivity
« Selection process — management / union list of candidates

« External observers offer a good quality control

« (Cap 15 observations per observer to reduce observer fatigue

« Training

« Five days — ground school (2), test observations (2) & recalibration (1)
« Curriculum

« LOSA protocol

« Narrative training

« TEM recognition, recording and coding

« Performance markers



LOSA Operating Characteristics

5. Joint management / union sponsorship
« Steering committee — Flight Ops, Training, Safety and Union
« Symbolized with a signed agreement and sent to all pilots
« Also responsible for LOSA publicity

6. Systematic observation instrument

« TEM reduces observer bias - only record what is observed — no
judgment of causes

« QObservers must be pilots or subject matter experts

/. Secure data collection repository
« Third party or pilot association gate keeper
» Pilots must believe that observations will not be “misplaced”



LOSA Operating Characteristics

8. Data verification roundtables

 TEM data can be checked for coding accuracy and verified as
consistent with SOP

« Upon the completion of the roundtables, data analysis begins

9. Data-derived targets for enhancement

« Serve as benchmarks and allows the measurement of
organizational change — LOSA success story revisited

10. Feedback of results to line pilots

* Results and information on how airline management intends to
respond with organizational change



LOSA Defined

To ensure standardization,
LOSA must have all ten
operating characteristics

If less than ten, needs
another acronym

Endorsed by:
— ICAO

— FAA (pending advisory
circular)

— LOSA Advisory Board
— UT/TLC

— IFALPA

— US ALPA

This document is an extract of ALPA Policy from the Administrative Manual, as
found on the alpa.org web site on 3/2/2004.

ALPA ADMINISTRATIVE MANUAL
SECTION 80 - ENGINEERING & AIR SAFETY
PART 5 — HUMAN FACTORS AND TRAINING GROUY (HFT)

L. LINE OPERATIONS SAFETY AUDIT (LOSA)
SOURCE - Executive Board October 2003

ny ALPA support for L an airline, that airline will, as a minimum,

agree to:

1. Voluntary crew participation, wherein any Captain may refuse any observer
access to the flight deck without cause.

2. Observations will only be conducted during normal revenue flight operations.

3. Joint management/pilot union sponsorship, committing both to active, willing
participation for the benefit of a safer operation. This includes understanding
and overcoming any cockpit rider security concerns in advance, educating the
pilot group on the process and benefits of the LOSA program, and committing
to make changes as may be indicated in the final report.

4. Non-identifiable, confidential and non-punitive data collection to facilitate the
long-term gain without jeopardy.

5. Use of a targeted observation instrument.

6. Use of observers who are trained and calibrated to preclude false negative and
incorrect judgment errors in the conduct of the observation.

7. Storage of the observations in a neutral, trusted data collection site.

8. Data-cleaning “roundtables” consisting of management and pilot union
members to ensure the quality of the observations before they become data
points.

9. Targets for flight operations enhancements shall be data-derived; the final
product report shall be used to create an airline Action Plan to reach the
target(s).

10. The end results are fed back to line pilots so that pilots will understand the
findings and how the airline plans to improve the system.




LOSA Mailbag



Frequently Asked Questions

« What does LOSA cost?

— Depends on a number of factors
« Number of observations to be collected
« Number of external observers
« Depth of data analysis
« Special requests — partner airlines / subsidiaries

— Typical cost for an airline — LOSA Collaborative fee plus 2 to 3
times this fee for administration and in-house observers

— Other efforts under way to lower costs
« QObservations only — no data analysis
« Operating crew as observers / self report
« Projects might have value but they are not a LOSA



Frequently Asked Questions

« Can LOSA be used for continuous monitoring instead of a
sample snapshot?
— Recommended as a sample-based, snapshot approach

— Snapshot approach is more manageable

« Start and end for data collection project marks a point in time to derive
targets for enhancement and get to the real work of making changes

— Complements other continuous programs such as FOQA and
ASAP



Frequently Asked Questions

 How long does LOSA last and how many observations?
— Project Length

Typically eight months from planning to a final report
Airline — 75% of time spent on planning

LOSA Collaborative - 30% of time spent on planning, observer
training, data collection and 70% spent on data verification, analysis
and final report

— Project Size

Weighted sample to match daily departure rates per fleet

Minimum number of observations per fleet — 40 observations

Cap observers to no more than 15 observations to prevent observer
fatigue



Frequently Asked Questions

« How realistic is LOSA data? Doesn’t the presence of an
observer affect data quality?

— Yes but with observer reactivity, LOSA results are “underestimates’
of what actually occurs in normal operations

— Consider the following.....
» Intentional noncompliance — procedural deviations
« Mismanaged threats, errors, and undesired aircraft states
» Pilots talking on the cell phone during taxi-out
» Pilots offering cigarettes to the LOSA observer in the cockpit



Frequently Asked Questions

What is the difference between a threat, error, and
undesired aircraft state in LOSA methodology?

— Threats — External events or errors that flight crew have to manage
to maintain adequate safety margins

— Errors — Any pilot caused aircraft handling, procedural or
communication deviation

— Undesired aircraft states — Any mismanaged threat or pilot-error
induced aircraft state that clearly compromises safety

— Summary — Pilot cannot commit or become threats, they can only
cause errors and undesired aircraft states




Frequently Asked Questions

What are the biggest obstacles to long term LOSA
success?

— Senior management not briefed and/or prepared for the possibility
of undesirable results

— Line pilots not briefed well enough on the intent of LOSA
— Results not fed back to pilots — affects second LOSA
— Unmotivated observers

— No defined safety change process upon receiving LOSA results



Frequently Asked Questions

e Where can | find more information about LOSA?
— ICAO LOSA Handbook — Document 9803

— ICAQ Journal Special Edition LOSA — Vol. 57, #4, 2002

— University of Texas Human Factors website
— FAA LOSA Advisory Circular — Draft
— www.psy.utexas.edu/HumanFactors and go to LOSA section




Q&A Session



“Safety Change Process - Closing the Loop”™

Captain Chris Kriechbaum
Manager Procedure & Capability Development
Air New Zealand
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AIR NEW ZEALAND

BACKGROUND

747-400
767-300 X 8
X9
A320 767-200
737-300 <7 X3
X17
Includes low cost
Freedom

Regional Fleet 44
(11 ATR 72, 17 SAAB 340A, 16 Beech 1900D)



BACKGROUND

¥ 25 domestic
destinations

- 22 direct
international
destinations

v
Fﬂf"L‘\\é e S
VANCOUVER L Z--:'."' -

¥ A small airline by
world standards

¥ No FOQA
programme

» Long involvement PAX ASKs  RPKs Pax Rev
with UT

FYO03 9.6m 30,514m 22,691m  2,791m
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AIR NEW ZEALAND

AirNZ's LOSA PROGRAMME

> 1998 - 91 sectors

> 2001 — Joint audit with Ansett Australia,
aborted

> 2003 — 200 sectors
—All fleets, except A320

—-Steering Committee 65% through the
data

> 2004 — First Regional LOSA @ Mt Cook —
ATR 72 operator
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BUSNESS RATDNALE FORLO SA. \C
AIR NEW ZEALAND

> Pro-active approach to safety.
> Attempt to measure the risk profile.

> Require facts not opinions - data driven approach.
> Verification of training.

> Ability to compare internationally.

> Ability to measure threats and errors.

> Provide further guidance on future improvements.
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1998 LOSA DATA \ O
AIR NEW ZEALAND

These errors included:

- 52% of flights had at - Failure to cross-verity MCP/FMC/CDU
least one error settings

- 78 separate errors - Omitted or incomplete F/A briefings
recorded on a total of

_ — Incorrect settings / frequencies selected
91 flights

- Incomplete cockpit briefings
- Between Zero and 5

errors per flight — Checklist omitted, incomplete, or done

from memory
- Average of 0.86 errors

on every flight - Failure to set altitude alerter

_ Consequential error - Missed ATC calls or incorrect read back
rate high
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1stLOSA RESULTS S

AIR NEW ZEALAND

— CRM behavioural markers generally positive

— Consequential error rate, the incentive for change
— Automation issues were a dominant theme

— Recommendations for procedure changes

— Culture/Trust issues

IR Phase of Error
Detection

E 40 -

£ 30 -

‘5207
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LOSA 1998 -CHANGES \C
AIR NEW ZEALAND

Change in the Pilot/Management culture

- “Just Culture” Introduction
Skill improvement in error management

- TEM Training
Leadership training for Captains

- Enhanced Command Course
Improve F/A briefings

- Combined EP training
Terrain & Altitude awareness training

- Improved Situational Awareness Modules
Verification of FMC/MCP settings

- SOP Changes.
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THE 2003 EXPERIENCE \ Ol

AIR NEW ZEALAND

THE BUSINESS CASE

> Financial scrutiny was intense.

> Long term approach was adopted, especially in terms of
potential financial benefits.

> Change in ANZ Operations management
>Politics due to external pressures, was higher
>Bigger promises made
>Final sign-off was only 10 days before start

> A seperate LOSA Project Manager appointed.
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THE 2003 EXPERIENCE —-contd ©

AIR NEW ZEALAND

> Different observer mix

>Mix of internal and external observers
>External/Internal ratio smaller than previous audit
>Pilot and non pilots

> Including NZCAA representative in process

> Methodology in 98 was significantly different than 03.

> Comparisons 98 to 03, were difficult to make.

> Significantly more information to work with.

> Higher costs



274 L,OSA RESULTS é
AIR NEW ZEALAND
> Threat profile similar to comparison airlines

> Slightly higher in Airport Conditions — AKL ANZ’s home
base an issue.

> Cabin Threats relatively high.

> Overall good threat managers when compared with
LOSA archive.

> Error rate very high, dominated by procedural error.
> The flip side was error mismanagement very low.

> Automation mismanagement still prevalent.

> Monitoring also a major feature.

> Command Leadership still featured.
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LOSA 2003 -TARGETS FOR CHANGE S
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AIR NEW ZEALAND

Enhance Command Leadership

Adjust checklists & checklist usage
Modify approach callouts & procedures
Minimise distractions to crew

Encourage airport companies to improve signs and
ground markings

Improve monitoring

Work with ATC to minimise challenging clearances.
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LOSA 2003 -CHANGES MADE TO DATE ©
AIR NEW ZEALAND

Skill immprovement in threat & error management techniques.

- Route Guide changes — introduction of term “threats”

- Standardising checklists over the fleets as much as possible
Enhanced Leadership training for Captains

- Structured and progressive leadership training starting earlier in career
- Regular 360 degree feedback

- Post flight debrief

Procedure Changes

- Stabilised approach criteria

- Approach call-outs

Developing a co-ordinated monitoring improvement programme.

Improvements to ground markings and Jepp charts confirmed at AKL airport



LOSA BENEFI'S é

AIR NEW ZEALAND

> Establishes a baseline for future comparisons.

> Data driven solutions - good decisions come from good
information.

> Removes the scatter gun effect of training (Command
Training, Combined CC/pilot, TEM etc)

> Elevates CRM and TEM profiles with-in Air NZ.

> Credibility in Aviation Community.

> Value for money.

o
,y

> Justification of Capital and other Expenditure.
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AIR NEW ZEALAND

*Full acceptance of the Threat and Error model
‘Integration of LOSA process into Safety
Management System

Conduct mini LOSA’s (specific fleets / routes)
Alternate major LOSA’s

Full involvement of the National Regulator —
NZCAA

‘Reduction in Audit costs

*Reduction in Route Checks

*National LOSA Proposal by NZCAA



System of Safety & Operational Integrity
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SR NEW ZEALAND

/ SS1.

Update Safety
Strategy, Measures
and Operational
Standards

(ExCo, ASAP,
Standards & Safety)

N\

/ SS2.

Implement Approved
Operational
Procedures &
Manage Daily
Effectiveness

/ SS3.

Instill a Safety
Culture and
Continuous

Improvement Ethic

SS4.
Undertake
Investigations

-~

SSs.
Undertake
Compliance &
Quality Audit
Program across scope
of all AOCs

[ SSé6.
Undertake
Operational Integrity

Monitoring

ACT

/ SS7.

Analyse and Report
on Safety &
Operational Integrity
Levels

/ SS8.

Undertake Safety
System Review




System of Safety & Operational Integrity
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SR NEW ZEALAND

/ SS1.

Update Safety
Strategy, Measures
and Operational
Standards

(ExCo, ASAP,
Standards & Safety)

N\

/ SS2.

Implement Approved
Operational
Procedures &
Manage Daily
Effectiveness

/ SS3.

Instill a Safety
Culture and
Continuous

Improvement Ethic

SS4.
Undertake
Investigations

4 SSS.

Undertake
Compliance &

Quality Audit
Program across
scope of all

AOCs

[ SSé6.
Undertake
Operational Integrity

Monitoring

ACT

/ SS7.
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on Safety &
Operational Integrity
Levels

/ SS8.

Undertake Safety
System Review




SAFETY SYSTEM DEPLOYMENT é

AIR NEW ZEALAND

Maintain LOSA Audit

Programme In key
operational risk areas




THE INTEGRATION CHALLENGE: é

AIR NEW ZEALAND

LOSA FODAP OOR PILOT Q. A.
Data Data Data CHECK Data
(T&E) (E) (T&E) Data (T&E)

(E)

NN

| S 7

COMMON CODED THREAT & ERROR DATA




THE INTEGRATION CHALLENGE:

LLOSA FODAP OOR PILOT Q. A.
Data Data Data CHECK Data
(T&E) (E) (T&E) Data (T&E)

(E)

N N L S/

COMMON CODED THREAT & ERROR DATA

l

COMMON DATA ANALYSIS & CROSS CHECKING

l

SYSTEM CHANGES: TARGETED TRAINING, PROCEDURE, PROCESS

IMPROVEMENT




INTEGRATED DATA BENEFITS é

AIR NEW ZEALAND

- Loads of threat and error data - a benefit??
* Proactive rather than a reactive system
- Data driven solutions
« Targeted solutions
* Improved processes/procedures
* Reduction in:
* Individual pilot checks

« Quality audits ~

 External audits

o
,y

 Time and cost to integrate shouldn’t be

underestimated



NATIONAL LOSA PROPOSAL BY NZCAA é
AIR NEW ZEALAND

National LOSA — Seminar 29 July 2004 Wellington

NZCAA initiated and run.

All New Zealand Pt 121 airlines involved.

Suggestions:

—airlines pool resources to make it more affordable,
in particular the back end analysis.

—idea of joint funding a tertiary institution to do
analysis, NZCAA had funding available for this

—a satellite TLC run totally independently from any
airline and under UT guidance
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AIR NEW ZEALAND

LOSA process here to stay in Air N.Z.

Integrated into our SMS

Still work to be done to achieve all the benefits

Questions?

Contact Details:

chris.kriechbaum@airnz.co.nz



\Vionitoring

Normal Line Operations:
['he:Big Picture

Captain.DangdVaurino
Flight Safety and Human Factors — ICAO
Second IATA/ICAO LOSA/TEM Conference
Seattle, Wa.
3 — 4 November 2004
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Threat & Error Management (TEM) Model

Threats |
Threat Management

Errors

Error Management

ndesired Stat




When the Book Goes Out of the Window

|deal performance
|

System

design  Operational
deployment

Operational
performance




Critical Differences

— [Safety] Concept: safety.c 2 during normal
operations, throughirect observationsyon a regular and
systematic basis

)
q
q
q
(

| Normal Operations Monitoring

— Framework: Threats, Errors and Undesired Aircraft
States

| TEM Model

— Tool: A metric to capturafety data

] LOSA




EM Model

Threats |
Threat Management

Error Management

ndesired Stat

End Sje ¢ itcome




Key Safety Management Points & Features
TEM & LOSA

— Threats belong in the present and the future; errors
belong in the past

— Undesired states are recoverable; end states are a fait
accompli

| TEM provides a framework to capture process
data rather than outcome data

| LOSA is a tool to capture both performance and
context




An Expanding Role

TEM as framework
— Flight/Cabin Crew Training (Numerous airlines & IATA)
—Safety management (IATA)

| Safety Advisory Committee (SAC)

| Human Factors Working Group (HFWG)

| Cabin Safety Working Group (CSWG)

—Research (UT)

—Auditing normal operations (Numerous airlines & ICAO)

—Pilot licensing (ICAO)




|ICAO - Extending Audits to ATC

Normal Operations Safety Survey (NOSS)

— Guidelines document to monitor normal ATS ops (based on
TEM & LOSA)

— Project Team — ICAQ Study Group

| ASA, Airways NZ, DLR, EUROCONTROL, FAA, IFATCA,
LVNL, NavCanada, UK CAA

— FAA/UT to develop observation forms and observer training
— Three project NOSS planned during 2005
— |CAO NOSS world-wide conference — November 2005

— Project completed — Q4/2006




|ICAO - Flight Crew Training and Licensing Panel

Nine competency units

. Apply TEM principles 5. Perform cruise
aroughout . Perform descent

6
2. Perform aeroplane ground /. Perform approach
operations 8. Perform landing; and
3. Perform take-off 9. Perform after landing
4. Perform climb and post-flight

Note.- The application of TEM principles is a specific
competency unit but which is to be integrated with each
other competency unit for training and testing purposes.




2004 — Industry Milestones

— The LOSA experience in Latin America & Spain

| Aeromexico, Avianca, COPA, LanChile, TACA, Varig,
Alr Europa

— The Canadian “awakening”

| Air Transat, Jazz, WestJet, Transport Canada

—More repeat LOSASs

| Delta, US Airways

—The first LOSA in a regional airline

| Mount Cook, New Zealand
—The FAA draft Advisory Circular (AC) on LOSA




The Interfaces within the LOSA Project

Industry stakeholders as of November 2004

— University of Texas at Austin (UT)
— The LOSA Collaborative (TLC)

o (67:10)

— |ATA

— |FALPA

— User Airlines

— Boeing




ICAO LOSA Manual (Doc 9803)




June 2003 — The LOSA Advisory Board (LAB)

ICAO, IATA & IFALPA
N

The University of Texas
Internal design research and FAA-funded LOSA research

product development to the industr

\

LOSA Airlines The LOSA Collaborative

LOSA User Group LOSA Implementation




Clearing the Air
LOSA

not the sixth generation CB
S I&@n evaluation of CE#
S not neWNQrm of ligg?hecks

s not regulatory€ompliance audit

S not anot# opportRyty for research
s not gMfturally incompatiom
Ot connected to NOTECHS

1 1 A

s not connected to LOAS

| LOSA is a safety manager's data collection tool that
generates SMS data not available through other tools
| Ten Operating Characteristics (Doc 9803)




The Way Ahead — SMS

Confidential
-DM & Voluntary
(FOQA) Reporting

(ASAP)

Direct
Observations

(LOSA)




The Application of Threat
and Error Management
(TEM) Across Aviation Fields

Martin Maurino

Safety Analyst
S afety Department

| AT A



Presentation Outline

v |ATA's Safety god

v TEMin the 6-point Safety Program
v TEMIn iInadent/acadent analysis

v TEM In cabin operafions

v TEM In data manoagement
v Integrated T hreat Anadlysis (ITA)

Safety, Operations & I nfrastructure Division



Hull Losses/Million
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| AT A’s Safety Goadl

Western-built Jet Hull Loss Rate 1993 - 2006

1.82
IATA Goal
0.51
1.32 1.33 1 27
1.27
1.19 1.20
1.11..1.09
0.89
—@®— Hull Loss Rate 0.68

3-year Moving Average

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Year

Safety, Operations & I nfrastructure Division




TEMin |ATA’s Programme
Safety Infrastructure
Auditing Safety

Cargo
Safety

Safety Data
Management

Cabin Sa_fe_ty
Safety Training

Safety, Operations & I nfrastructure Division




| ncident/ Accident Analysis

Threat and Error Management
v T ool for inddent/ocadent analysis.

v Framework to identify operationdl
strengths /weaknesses and provide
prevention straregies.

Safety, Operations & I nfrastructure Division



| ncident/ Accident Analysis

| ncident Review Meeting (IRM)

v Confidentiadl forum to share safety-
aitica information and determine
possible prevention strafegies.

v TEMused as andytica tfool for
presenters.

Safety, Operations & I nfrastructure Division



Safety, Operations & I nfrastructure Division



Safety, Operations & I nfrastructure Division



Safety, Operations & I nfrastructure Division



Safety, Operations & I nfrastructure Division



Safety, Operations & I nfrastructure Division



| ncident/ Accident Analysis

Benefits of TEMINIRM

v Data standardization tool to
develop prevention sfrafegies
pbased on anadlyticd findings.

Safety, Operations & I nfrastructure Division



TEM in Cabin Operations

Cabin threats: externd to cabin crew

Operationd Crew support events

v Time pressures v Errors by MX,GS etfc
v Flight Diversion " Faulty equip. boarded

Flight deck events AIrCraf

v Flight crew v Design issues
errors v Eguipment malfunction

. Pilot Passenger

incopad tation v I ntoxicated passengers
v Smoking in the
lavatory

Safety, Operations & I nfrastructure Division



TEM in Cabin Operations

Cabin crew errors: cabin crew-centred

v Procedurdl: Forgetting to check one piece of
equipment on checklist.

v Communication: Informing the Copt of o
lavatory fire when it’'s smoke

v Profiaency: Not knowing how to shut off
galley power

v Operational dedsion: Continuing service
during furbulence

v Intentiona non-complionce: Disregarding
sterile cockpit rule

Safety, Operations & I nfrastructure Division



TEM in Cabin Operations

Undesired states: cabin crew places A/C

IN unnecessary risk.

Configuration:

v Slides in wrong mode

v Sdafety equipment
Mmissing
Criticad
phaoses /Turbulence
v PEDs in use

v |Tems not secured

Ground States:

v Doors/isles
obstructed

v EXIts unmanned
during refuelling

Cabin/Passenger
nMmanagement

v Passengers not
seatred

v Passengers not
oriefed

Others

Safety, Operations & I nfrastructure Division



TEM in Data Management

STEADES

v Globd databose containing ASRs
and CSRs.

v Over 300,000 de-identified
records.

v Dafa andlysed using TEM model.

v Case studies: turbulence-related
capin arew injuries and ground
domage.

Safety, Operations & I nfrastructure Division



TEM in Data Management

Type of Turbulence Encountered
'EoNaYalr A

Threats:
oE X pected: antfidpated furbulence
eUnexpected: unantidpated turbulence

e T

Anticipated
Unanticipated 33%

34%

128 cases

Safety, Operations & I nfrastructure Division



TEM in Data Management

Threats: Factors

oS ervice duties Spilled hot

oL quipmMent restraining devices Liduids

oS elf-restraining devices / B
|

Errors:

eUnNrestraned equipment
eHondling hot liquids
eCrew not restrained

\\Unrestrained

equipment
27%

128 cases

Safety, Operations & I nfrastructure Division



TEM in Data Management

Threats (service duties): ';‘e Time of Injury
o C/CC Communication

eOrganisationd pressure

e ocation on A/C

o ack of tfime Threats (safety duties):

| eGalley/cabin design

Errors (service duties): :kﬂ?ﬂagog:v{/c
'CC/.C.C Communllcdrlon . ePassenger behaviour
eDedsion to continue service

el caving unrestrained objects

eeeeeee Errors (safety duties):
oE quipment handling
oalley management
eGoOiNg back to cabin

Safety, Operations & | nf



TEM in Data Management

Cabin T hreats: th _
eArmrests 2 Undesired States:

ePcrtitions Unrestrained people/obj ects
eOverhead bins
oE quip/baggage

bl Outcome:
Galley T hreats: o[ Njury
eCounter tops eA/C damage
eBins/Carts —
eProtruding lafcnes
eHOt liquids

128 cases

Safety, Operations & I nfrastructure Division



TEM in Data Management

Threats: 1 Ground Collisions

oE quipmMment malfunction Ll

eENVironmental conditior _ |
(wind, darkness) Undesired States:

I Vehide in dose proximity to A/C

Errors: -
el ack of profiadency

«SOP violations —
eOperational decdisions e

unspecified

eUnresfrained equipment Equipment 243
oE quipment outside designated areq **5sen

2%

88 Cases

Safety, Operations & I nfrastructure Division
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40
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10

TEM in Data Management

Impact of collision on Aircraft
(Jan - June 2003)

Outcome:
ol NjUry
eCOSTS

A/C damaged A/C not
but damaged
serviceable

A/C damaged
& withdrawn
from service

88 Cases

Safety, Operations & I nfrastructure Division



| ntegrated T hreat Analysis

Normal Ops |nadents
LOS A STEADES
Threats Threats Threats
v v v v v v

Threat Management Threat Management Threat Management
Crew Actions Crew Actions Crew Actions
Crew Action Crew Action Crew Action
Management

Management Management
Undesired States

Mis managed

Uneventful | ncident -

Safety, Operations & 1nrrastructure Division



TEMin |ATA’s Programme

v Safety Managers toaol:
o | dentification of precursors to acadents
o Redefinition of SOPs
o Development of prevention strafegies
o TEM toolkit
o STEADES TEM dlignment
o HFWG ITA project

v Traning tools:
o Cose studies/Workshops
o Focus on airline-spedfic concerns
o AT A turbulence injury reduction CD-ROM
o ATDI TEM trainer course

Safety, Operations & I nfrastructure Division



Conclusion

v IATASAC s using TEM.

v Framework used across different
fields.

v Airline benchnmarking.

v | nferventions based on anadlytical
findings.

Safety, Operations & I nfrastructure Division



The LOSA Collaborative / University of Texas at Austin Human Factors Research Project
LOSA Archive Threat Profile -- November 2004

Sample = 3309 LOSA Flights

Threat Prevalence Index
(Percentage of fights with one or more threats)

Threat Mismanagement Index
(Percentage of threats linked or contributing to flight crew error)

Threat Types
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
s 93% 12%
Q Al Threats \ A CA ]
) 81%  100% 8% 21%
52% 11%
Adverse Weather \ A \
% 21% 90% 5% 21%
o
lg 50% 15%
= ATC A
2 28% 72% 1%  22%
7]
E 0, 0,
S  Other Environmental ‘ 3i/° ‘ 8%
E (e.g., terrain, traffic) 21% 64% 4% 15%
L
23% 8%
Airport Condition \ A | C A 1
4% 53% 2% 23%
Aircraft Malfunction/ MEL ‘ ng% | 14%
ftem 13% 49% 5% 29%
0, 0
Airline Operational ‘ 19A/0 ‘ 2%
Pressure 2% 39% 5% 30%
13% 12%
Ground/Ramp
@ 3% 20% 5% 25%
o]
o
= 12% 14%
'S Cabin Ty \
£ 0% 30% 3% 22%
< 10% 11%
Dispatch/Paperwork
1% 23% 5% 19%
7% 10%
Ground Maintenance
3% 11% % 17%
3% 9%
Manual/Charts
0% 13% 0% 11%

Note: The black triangle is the global percentage, based on 3309 flights in the LOSA Archive. The bars represent the range across airlines in the LOSA Archive.
Example — ATC threats: 50% of the 3309 flights in the Archive had one or more ATC threats — consider this an industry average. The ATC threat prevalence rate varied from a low of 28% at one airline to a high of 72% at
another. On average, 15% of all ATC threats were mismanaged; the ATC threat mismanagement rate varied from a low of 11% at one airline to a high of 22% at another.




The LOSA Collaborative / University of Texas at Austin Human Factors Research Project
LOSA Archive Error Profile -- November 2004

i Error Prevalence Index Error Mismanagement Index
Sample = 3309 LOSA Flights . B} . - "
(Percentage of flights with one or more errors) (Percentage of errors linked or contributing to additional error or a UAS)
Error Ty pes
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
= 72% 28%
Q  AllErrors [ A ] [ A ]
(@) 49% 94% 18% 47%
Manual Handling / [ ZSA% ] | 75A% |
g Flight Control 11% 48% 60% 92%
i 22% 39%
2 automation ‘ A ‘ [ A ]
5 o i 29% 58%
c
<
35 System/ Instrument / [ 18A% | : 33A% |
g Radio 4% 30% 15% 51%
< 3%
Ground Navigation A Too few errors per airline to calculate
0% 9%
Other Procedural ‘ 2(17/0 | ‘ 25A% |
(e.g., PF/PMDuties) 8% 52% 6% 45%
18% 13%
Checklist [ A ]
0 6% 50% 4% 30%
S
L 17% 9%
‘© Callout [ A ] \ A ‘
0 0,
§ 5% 38% 3% 30%
8 16% 12%
@ SOP Cross-Verification | | A |
2% 43% 1% 21%
12% 8%
Briefing [ A ]
3% 22% 0% 29%
6% 18%
Documentation [ A \
1% 22% 0% 30%
o 20% 15%
© Crew-External [ A ] [ A ]
i) 2% 35% 6% 36%
E ) ! 4%
G Pilotto-Pilot Too few errors per airline to calculate
0% 10%

Note: The black triangle is the global percentage, based on 3309 flights in the LOSA Archive. The bars represent the range across airlines in the LOSA Archive.
Example — Checklist errors: 18% of the 3309 flights in the Archive had one or more checklist errors — consider this an industry average. The checklist error prevalence rate varied from a low of 6% at one airline to a high of
50% at another. On average, 13% of all checklist errors were mismanaged; the mismanagement rate for checklist errors varied from a low of 4% at one airline to a high of 30% at another.




Second [CAO/NATA
LOSA/TEM Conferarnce
Novermoer 3-4, 2004
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How bxg 8 Arcne?

v 3,309 flights

v 1]

v 1,000+ errors




pefors doing any ndustry—w Cle
analyses,
v IfArne=wasa cdog, twould be a
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v  Brampe:Unstaoe Approacnes
v 152 in 3309 flgnts
v More threats n the flgnt overall?
v  More ATC threats (chalenging cearance, bte

v Any airport noticeaply worse?

v  Crews 233 experenced?

v Captain as PiotFiying m ore often?
v The crew ool action, yes?
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v LOSA 1 basec on trust betw een piots and
m anagerm ent; Tne Arcnive 15 pased on trast
pety een Inclustry and UTHE
v Archze wams ofdanger
v The aggregate datavase proviles a snapshot of
system perfonn ance and a gooaloencnm ary

v The Archiwe coding system and narratves alow

(

v Data from the Arcnive willbe used in upcom ng
C
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The University of Texas
Hurnan Factors Research Project
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Integrating Threat & Error Management
into the Airline Process



Overview

e Commitment

— Policy (FOM)

— TEM Model

Internal Media and Publications

— Flight Operations

— Flight Safety

e Training Department
— Common Syllabus (AQP modules designed with TEM in mind)
— I/E calibration
— Observer program

e Continuous Improvement Process



Have you ever experienced this?

g -

I KEMOL T KEEP ASKING % WELL, SOMETHING THAT |[£
YOU THIS BUT COULD a| YOU COULD NEVER =
YOU EXPLAIN TEM El COMPREHEND CONFLICTS |3
AGATN? LIITH SOMETHIMNG THAT |2
YOU'D NEVER UNDER- k-

STAND. g

. %

2

']

www. dilbert.com

[[-38 L]

T LIFS, Ine.



Commitment

* Leadership endorses and supports safety programs
— Advanced Qualification Program (AQP)
— Flight Operations Quality Assurance (FOQA)
— Aviation Safety Action Program (ASAP)
— Line Operational Safety Audit (LOSA)

e Management establishes policy






Y

~—

Nt

Threat management -

Allows you to manage your future

Error management -

Requires you to manage your past

Error management — the crew manages the ball that dropped



Delta’s TEM Model

Threats/Errors Response Outcomes

> Threats

Safe Flight J

Additional
Error

[ Normal Errors
Operations

External
Errors

Based on Helmreich's TEM Model



Delta’s TEM Model

Planning
SE e T Response Outcomes
Plans Stated
Threat
; Recognition & .
fe Flight
Lotttz Error Avoidance Safe Flig J
Management Behaviors
Executi()n Error Detection
& Response L > Additional
Monitor/Cross-check Behaviors [€ Error
Workload Management
Automation
Management
Taxiway/Runway
Management

LOSA Collaborative Checklist (2004)



Delta’s Threat & Error Management Model

Threats/Errors Response

>

Normal
Operations

>

Threats

l

Errors

External
Errors

Threat
Recognition &
Error Avoidance
Behaviors

Error Detection
e 4 & Response
Behaviors

Outcomes

Safe Flight

Additional
Error




Internal Media and Publications















Training

Quality, Integrity, and Productivity



Common Syllabi

—

|HS

HS

Qualification
Line
Systems Procedures Maneuvers  Operational
Training Training Training Simulation

SV

PV

w|
N J

Threat & Error Management findings <

r A
B BE:

Fleet Maneuvers

Gommon Training /

Continuing Qualification



AQP Database

I/E Calibration \
AQP Operational Database

Fligbt L
Training Master
Job Task List Environmental

Flig}}t 1Rt (MJTL) Conditions 5 AQP Data

Operations Warehouse
- Demographic Growth

Safety and > Information Capabilities
Compliance




I/E Calibration

Grading Criteria Review

1 Error Detected

Type By Calibration Exercise

PD

NC
CM

4 SA
WL

Qualification Standards Review

Qualification

Standards Referent Rater Reliability (RRR)
&
Inter Rater Reliability (IRR)




AQP Database

AQP Operational Database

Flight -
Training ~ Master
Job Task List Environmental
Fllght . (MJTL) Conditions \ AQP Data
Operations ” ~ Warehouse
Demographic Growth
Safety and > Information Capabilities
Compliance




AQP Database

AQP Operational Database

Flight - Query
Training ” Master Command
Job Task List Environmental
Flight \ (MJTL) Conditions AQP Data
Operations ” Warehouse
Demographic Growth :
Safety and > Information Capabilities Analysis
Compliance via SAS
Analyses: Modifications to training programs
and procedures based on performance and A 4
identified threats. Report to FAA

(AFS-230)




2Q04 Line Check

All Fleets

Proficiency

Situational
Error Free Awareness
Performance
Workload
Management
Communication

Procedural Decision Making

Intentional Non-
Compliance



Observer Program

e Ensure quality of training program
e Reinforce TEM techniques with I/E’s

Line
Systems Procedures Maneuvers  Operational
Training Training Training Simulation

el -] HEE- DREE B




Continuous Improvement Process



* Review findings from LOSA and incorporate into
our processes

e Communicate TEM (model)
— Instructor/Evaluators
— Crews
— Dispatchers

— Maintenance



Delta’s TEM Model

Operational Control Center (OCC)

Threats/Errors
> Threats
Normal
Operations Technical Management Center (TMC)
q External
Errors

Based on Helmreich' s TEM Model



Next Step

e Review findings from LOSA and implement into
Our processes

e Communicate TEM (model)

— Instructor/Evaluators
— Crews

— Dispatchers

— Maintenance

e Continue data collection and analysis
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LOSA History at Delta

Delta enjoys long, successful relationship
with the University of Texas Human

Factors Research Project and the LOSA
Collaborative

v 199: Intemational and Domestic CRM Audits
v 2000 First TEM-based LOSA
v 2004: Second TEM-based LORA




1994: International and D omestic
CRM Audits

v Formmal LOSA developed at the request of Delta
to validate operational impact of Human Factors

(CRM) training
v The focus of the initial LOSA was systematic

assesament of CRM-related crew behaviors
v Long-haul (intermational) flying increased
dramatically after acquisition of Pan Am in 1991
v Focus on crew fatigue, infroduction of relief crews,
complex international operations, language
challenges, weather changes during long flights




2000: First TEM-based LOSA

v Purpose: Document and evaluate “normal” line

operations
v Geta“smapshot” of the Delta safety culture

v Use UT LOA methodology

v Look at specific focus areas
v Stabilized approaches
v Runway crossing awareness
v Altitude awareness
v Flight Crew/Cabin Crew irterface
v Ramp safety




2000: First TEM-based LOSA

v Outstanding Results
v 3062 Cockpit Observations
v No crew rejections

v Domestic and Intermational Operations observed
v Delta Express observed

v 1,231 Written crew surveys received (51% retum rate)
v Pilot contract negotiations were in progress




2000: First TEM-based LOSA

v 15 “Targets for Improvement”
v Jint Flight Operations/Flight Safety working group
established to address targets
v Safety Action included improvements in trairning,
standards, and conmmumication programs




LOSA 2004

v Second TEM-based LOSA and first LOSA
utilizing the LOSA Collaborative
v Buiilt on success of 2000 LOA
v eamless integration with the LOSA Collaborative

v Cockpit Observation phase concluded on 10/31/04
v 3A0-360 Cockpit observations completed
v International and Domestic operations observed
v All Deltafleets observed




LOSA 2004

v Reasons for success:

v Utilized recently-retired Delta pilots as observers
v Highly motivated and cost-effective

v Other high quality observers from ALPA, Flight Ops and
Flight Safety management, LOSA Collaborative

v Intensive Promotional Campaign

v Pilot group understood and embraced LOSA concepts well
prior to the “kickoff” date

v Asin 2000, no crew rejections
v LORA Data Collection Tools

v Efficient design; shortens the overall process
v Observers were computer-literate




Summary

v Delta embraces LOSA as an industry-proven,
proactive satety tool (complements FOQA
and ASAP)

v LOAA is effective only if the “targets” are
acted upon and the data is used to enhance

current programs (training, standards,

conmmications)
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SECOND ICAO-IATA LOSA & TEM CONFERENCE l(l‘ Ll“
=2E

IATA

Use of TEM in Safety Research

by
J-J Speyer
Airbus
Customer Services
Director Operational Evaluation,
Human Factors and Communication

Seattle, Washington, USA, 3rd to 4th November 2004



‘Se cond ICAO-IAT A
QEEBEZRGNA T EM Conference

nhanding Flight Crew
Monitoring and
Cross-checking Skills




October 25, 2002 Evele



coorcling to NTSB

 “during the later stages of the
coproadn, the flight aew fdled to
nmonitor the drpone’s adrspeed and
dlowed IT to deaecse to a dongerously
low level (cs low o8 aoout 80 knots
oelow the compony’s recommended
aoproach dirspeed) acndtoreman
below the recommenaded goproad
- drspeedfor aoout 50 s

<



he First Officer had monitored the
cooroaan on the instfruments...he would
have lbeen better dde To notice ond
fo the dififude deviation below the

S Oures NT S B / ANQ Z Qé / O ,,::;;;;;;;;5???;;;;;;;;;;;;;;;;;;;;;;2???555%?"



ntroduction

aewmember must acorefully monitor the
aoffs flignt parh ond systems, ond actively
aoss-chedk the adtions of eadn other.

e Effective monitforing ond aoss-chedking aon
literdly be the Icst line of defense

— When this layer of defense 1s absent the error
may go undetected, leading to
adverse safety consequences




onitoring is

y efter monitoring and
aoss-adhecking, a
aewmemoer will lbe more
likely to cofch on error or
unscafe oct

e [his defection may lbreck a
chan of events leadng fo on
acadent scenario




e monitoring?
ccident Data -

-o are aew monitoring or andlengng was a
glor In 84% of 37 aew-coused dr aarier acadents
reviewed in a NT SB saofety study.

— 76% of the monitoring/challenging errors involved failure to
catch something that was causal to the accident

— 17% of the monitoring/challenging errors were failure to
catch something that contributed to the accident’s cause

e Poor monitoring was afadtor in 63% of the ALA
aocddents reviewed by the FSF ALAR working ¢

e 50% of the (FIT acddents rewe\,ved —~
nmonitoring.




. rmonitoring?
cident Data -

o Researdhers examined 200
Indoent reports subbmifted
o NASA ASRS

e [ hey found evidence thar
iINnodequate monitoring aon
lead to adverse safety
QONS eqUENCES

— Altitude deviatio
- CEli
— Stall
Loss ¢




rnonitoring?
"LOSA Data -

oughnly 64% of “unintenfiond errars” in the
University of Texcs LOCGA ardhive were
undeftected by flignt aew.

e [N arecent LCSA, 19% of errors could have
been eiminated by more effective aew
monitoring ond a oss-dhecking.

e Inthat same LCSA 69% of “undesired s
could have lbeen diminoted by more éf
nmonitoring.







ors associated
1 poor monitoring

until now, the industry has not made
monitoring a primary tosk.

When listing PNF duties, we often list duties
such as handling radio communications,

keeping flight logs and operating gear and
flaps.

Monitoring 1s not one of the
liSted, but rather 1t seems to _
secondary task, or not addr



g factors assodicted
monitoring

2. Effedtive monitaring is not ecsy ond
INfuitive
— requires a skill and discipline




actors associated
| poor monitoring

‘here is somewhat of a monitoring

Paracox thar works aganst effective
nmonitoring.

— Serious errors do not occur frequently which

can lead to boredom and complacency

‘A low-proodaility, high-aritiadity error |
s exactly the one thar must oe
cought ond corrected ’




ors associated
1 poor monitoring

Although fradtiond URM courses have
generdly improved the daility of
aewmembers to dhdlenge others
when asituation gopears unsafeor
unwise. ..

many of These aourses provic il
or No expliat gwdmoe
Improve monl’rorlng



g factors associated
Poor monitoring

We seem scatisfied that we connot
IMpErove monitoring, ond simply
expan it s, Humons just are not
good monifors.”

—  While it may be true that humans are not natur
good monitors, crew monitoring performanc
significantly improved through policy chang
crewmember training.




Monitoring Study

e [his study wos a good
resource for helping us gef
stared ond providng dara

e [he dgedives of the study
were to identify factors that
contribute to monitoring
eros, and

o Offer operationdly-
recommenaations:

— Increase '
subjec
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ng when error occurred*
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Number of tasks crew was doing s
or during the initiation of the m



significont
findings

76 percent of monitoring errors
ocaurred when aradt wos dimbing,
descendng o on goproadh (vertiad
fliont phose”’)

shortly before or during the:
error



fucly Cornerstones
nproving Monitoring

Mencgement and regulatary offidds
musT provide aews with dearly
thougnt-out procedures ond guioelines
O Moximize monitoring.
e Flionht aews must constantly exergS
monitaring dsapline ond use
improve monitoring.




Appr oach to
rovin g Monlitoring

Developing well thougnt-out SOPs
Training monitoring skills
Practicing those skills



vmg Monitoring

Developing well thougnt-out SOPs
Training moniftoring skills
Practicing those skills



ping SOPs

120-71A "Stondord Qperating Procecures”

e Revisedin Felbruay 2003, this AC
contans template SOPs thot conbbe

acopie0 bY operatars to | e’

www.aviatrend



"Chonge Title of  "Pilof -Not-Flying” (PNF)
to Pilof Monitoring” (PM)

— Describes what the pilot should be doing
(monitoring) versus what he/she is not doin g
(not flying)



aveloping SOPs

oniforing Responsibility

— [ he PF will monitor /confrd the araoft,
regadess of the level of automation
employed

— The PMwill monitor the aradft ond
actions of the PF.

Monitoring is aprimary responsikility

of eadh pilot.



oping SOPs

h pilots will have foxi

Aats avaldde, when
necsssary

e Both pilots will monitor
toxi deaonce

o Coptan will verldize 1o FO
ony hald short insfruciions

— FO will request confirmation
from Captain if not received




oping SOPs

Nhen coprooching on enfranae to an
adtive runwaoy, both pilots will ensure
the hdd short or aossing deaonce is
complied-with before confinuing with
non-monitoring Tasks (FIVB
cdls, etc)




eloping SOPs

- During high workload, FMS inputs will
oe macdke by PM, upon the reauest of
.

High worklood examples
— below 10,000 feet

P Within 1000 feet Of level Off or Tr an Si '




eloping SOPs

form non-essentid aduties /activities during lowest
orkload periocs (e.g., auise dfituce o levd flight)
When cde, brief onfidpared aooroadh prior to Top-of-
descent

e PF will brief PM where or when oelayed dimlo or
desaent will bbegn
e During thelost 1000 feef of dfitude chonge, ooth pil

will foaus on making sure the ara ot levels ar the
cssigned dtfitude

e US Airwoys eliminated *10,000 ft cnnouncer
spedfied thar the pre-arrivd cnnouncery
conducted just ofter leaving Q'UISE ¢




R s Ing Mon“orlng

Developing wall thougnt-out SOPS
Training monitoring skills
Practicing those skills



) monitoring skills

we must chonge our aoporoaan to
monitoring. | nstfructors must (feaan ond)
INsist tThar the non-flying aewmemioer
monitors The flier effectively.”

"Good monitoring skills are not inherent in
pilots s they progress in their aoreers.
Therefore, effective mom’rormg ’redwmqu
must loe tfraned ond rewarded.” f

- Captain Frank J. Tullo
“Aviation Week and Space Tec



monitoring skills

ISR s ofety study states thatr simulator

NiNg Provides a good opporfunity To
feach ond poractice monitoring ond
aosschecking

_ NTSB Safety Study of Crew-caused Accidents




g monitoring skills

from day 1 of franing, ensure dl monitoring/
chedking SOPs are fdlowed

Disauss how arriers ae aut in hdf with one pilof out of the
loop.

e [ran worklood monogement so of lecst one pilof is dways

monitoring during low worklood ond both pilofs are
monitoring s Muah ¢s possidle during high worklooc

e Acknowledge good monitaring.

— Introduction of occasional subtle failures in simu
such as failure of automation to level-off at pr




Ry I n g Mon lt or I n g

Developing well thought-out SOPs
Training moniftoring skills
Practicing those skills



g monitoring skills

w cnd comply with SOPs
Pillofts must "‘octively monitor” the arar oft.

e [his means that they must mentdly fly tThe
aradft, even when the autopilot or other
oilot is flying
— Monitor the flight instruments just as you would wh

hand flying.

— If the aircraft (or other pilot) 1s not doing wh
supposed to do, actions should be taken t
situation.



ng rmonitoring skills

oximarely one-third of the aoses studed
Oy reseaahers, pilots faled to monitor errors,
offen lbecause they had planned their own

wor kload poorly ond were doing somefhing else
o acaifiad fime.”

— Jentsch, Martin, Bowers (1997)

o [hrear ond Error Monogement with @ ..
monitoring ond a oss-checking is agood
tecch pilots befter workload pricifize



ng monitoring skills

ofs should recognize those flight pnoses
where poor monitforing aon lbe most
problematic

o S’rroregodly plon worklood to maximize

— Examples of non-monitoring tasks that should
conducted during lower AOV include stowing
programming the FMS, getting ATIS, a
approach briefing, PA announcements
conversation, etc.



g monitoring skills

Arecs of Vulnerdhaility
Within 1000 ft Descchl
of level-off Approach_
and Landi

Cruise-Descent
Transition, or
anytime you are
anticipating a clear

Transition alt

i

10,000 ft

Taxi-out



g monitoring skills

ore-briefing the aoproadh in low worklood

periocs, grecter attention aon e devoted to

mMonitoring/a oss-acnecking during desaent.

e |n fact, US Arways LOSA dara showed that
aews who briefed the aooroach ofter Top-Of-
Descent (TOD) committed 1.6 times more
errors auring the descent/ goproadh/Ienc
flight phose thon arews who briefed pri




ng monitoring skills

ne woy of cssessing your aurrent
monitoring aaility is to ask: How often
do | miss maoking the 1,000°to level -off
dfitude odlout?”

— When this callout is missed, chances are that "
you are not actively monitoring the aircra



Paradign shift

T Must lbecome acoepted
that moniforing is a ‘core
skill,” just ¢s it is aurrently
oocepted thar a good pilof



‘nadeguare flignt aew monitoring hos lbeen
dted by a numioer of sources os aprodlem
for aviafion sofety.

e \While it is Tfrue thar humaons are not nofurdly
good monitars, arew monitoring performoncs
aon e significontly improved through .
changes, traning ond by pilots following €
active monitoring conaeot.




I he challenge

*e this aoncept home with you ond
oleire )l dogoagdrn 1o Irmpprove

mMonitoring/a oss-chedking af your compaony.,




" 11 hod been wotching the instruments,

| could have prevented the aocdcent.”

- FO dofter being involved in fatal
CFIT accident






