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HAZARD IDENTIFICATION &
ASSESSING RISKS

WHAT ARE THE RISKS IN YOUR STATE?

Your safety is our mission.
EU-South East Asia Aviation Partnership Project (EU-SEA APP)

This project is funded by the European Union and implemented An Agency of the European Union < :
by the European Union Aviation Safety Agency - EASA




Hazard identification & safety risk assessment

— 3.3.4.1 States shall establish and maintain a process to identify
hazards from collected safety data.

— Note 1. — Further information on data collection... can be found in Chapter 5
— Note 2.— Additional information on hazards... in Final Reports of accidents & incidents

— 3.3.4.2 States shall develop and maintain a process that ensures
the assessment of safety risks associated with identified hazards.
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Definition of a Hazard

—Hazard. A condition or an object with the
potential to cause or contribute to an
aircraft incident or accident.

EJEASA



Identification of HAZARDS
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How Can You Identify Hazards?

Data you collect and analyse
International data / analysis
Insurance statistics

Industry data / SMS priorities
Professional knowledge/ experts
Front line surveys / workshops
Accident investigation reports
Relevant geography / weather

Emerging issues e.g. drones
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Risk models e.g. bowties
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International Priorities

Global Fatal Accident Review
2002 to 201

CAP 1036
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2019-2023 EPAS HELPING STATES PROVIDE MORE EFFECTIVE
Strategic priorities,

enablers and key actions
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Definition of risk

— Risk — The assessment, expressed in terms of predicted
probability and severity, of the consequence(s) of a hazard taking
as reference the worst foreseeable situation.

— A wind of 15 knots blowing directly across the runway is a hazard.

— The potential that a pilot may not be able to control the aircraft during
take-off or landing is one of the consequences of the hazard.

— The assessment of the consequences of the potential loss of control of the
aircraft by the pilot expressed in terms of probability and severity is the risk.
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Probability of occurrence

Qualitative

definition Meaning Value
Frequent | Likely to occur many times (has occurred frequently) 5
Occasional | Likely to occur some times (has occurred infrequently) 4
Remote | Unlikely, but possible to occur (has occurred rarely) 3
Improbable | Very unlikely to occur (not known to have occurred) 2
!Extremely Almost inconceivable that the event will occur 1
improbable
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Severity of occurrences

Aviation definition

Meaning

Value

Catastrophic

»Equipment destroyed.
»Multiple deaths.

Hazardous

»A Iar?e reduction in safety margins, physical distress or
workload such that the operators cannot be relied upon to
ger[orm their tasks accurately or completely.

»Serious injury.

»Major equipment damage.

Major

»A $i.?nificant reduction in safety margins, a reduction in the
ability of the operators to cope with adverse operating
conditions as a result of increase in workload, or as a result
of conditions imFairing their efficiency.

» Serious incident.

¥ Injury to persons.

Minor

»Nuisance.
»Qperating limitations.

»Use of emergency procedures.
»Minor incident.

Negligible

»Little consequences




Safety Risk Severity

Catastrophic | Hazardous Major Minor Negligible
Probability A B | C ) E

Frequent 5
requen 5A 5B 5C

Occasional
ccasiona m 4B

Remote

[mprobable

Extremely
improbable
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Safety risk management at a glance

Equipment, procedures, organization, etc Lo
’ ’ T identification
|
Analyse the likelihood of the consequence _ Risk analysis
occurring Probability
|
Evaluate the seriousness of the consequence if it Risk analysis
does occur Severity
|
I the assessed risk(s) acceptable and within the _: Risk assessment
organization’s safety performance criteria and tolerability

|
\ !

No, take action to -
Yes, accept the risk(s) | reduce the risk(s) to « Tﬁﬁi;gﬂgﬁl

~anacceptable level

Module N° 5 ICAQ Safety Management Systems (SMS) Course 25




Assessing probability of consequence remember:

— Basic exposure — how often does the situation occur? What might
it coincide with?

— Existing controls such as training, procedures, regulations,
equipment (including basic reliability)

—> Human Factors — what issues are making errors or performance
issues more or less likely

EJEASA



Bow Tie Concept

Sources of risk

Consequence 1

Cause ~ Escalation controls

Escalation

A | Consequence 2
factor—{ [ N / \/

Cause 2 l Event |_

- Consequence 3
i /\ /

HE

n
\ |
Cause 3 \|

Consequence 4

\ /

\

Mitigation and recovery
controls

Prevention controls
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Very (very) basic conceptual bow tie — what
are the barriers you can think of?

Runway

Prevention )
Incursion

Recovery

EJEASA



Bow Tie Analysis

M g iy

wc‘.mqu ared desgned to anuydmmndtmed .PMSrmﬂ:Slﬂ System; t0 smoking polcy and
Guidelnes to T

, F"'l

c;’hdm)ulm\»dm |‘ Lmhodmls!mdnm
wih

adcadancy wih HSE Wk minimee Gnkion MDAt miTE
Kankion sources Gudetnes o

W1.1,02 (Besign) W 102 W30 W3 A1 (Prod)
WW-5. 201 {Preet F)

I Internal Corrosion

standards and HSE Guidelnes HSEW

5.4.4.5 Progam:

Operator Interventon - Work
Permit

3400 Pred)

peaculies rerpimssare from

Blctrical Stonm- khirirg

Capy of Dusign - Eleetrieal
ﬁ | chufeyin B
Dropped ( Fallen Clject — u ~ ~ = .
cymmnmnm-dmn Fork It truck drivers are !
stragpped In mmdnslmnhn l
wlﬁst(mmfwﬂ comestunge assessed —_— e yinders.

wazobtod) | W prod) UG seage ares ksl

1tk s of the st as
H e by HSE Guidalnes

s ﬂm:ni[ Mlﬂ m‘kﬂmﬂiil‘
HSE G nes Lo mrae 55045 Part 2 43 llimﬂ"m"ﬂ
wehich impact possbilty
sl fI| w3l me | W4.1,03 (Prod)

W-2.2.0
We2.4.02 [Eng) WL6.1.00 (Prod}
W L4 (Prod)




Hazard: Poor Airport Signage

Aircraft in incorrect / unexpected location

Potential Consequences Ratings
— Delay / difficulty — | Severty
recoverin g S |t u at Tela! Probability Catas:ophic Hazaédous Mg’or

Frequent

SA 5B 5C

— Low speed collision on
ta X i Wa y Occasional é 4B

Minor
D

Negligible

E

— High speed collision on Remote

ru nway Improbable

Extremely
improbable
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Hazard: Bad Weather

Potential Consequences Ratings

—> Delay / damage to ar— | Severity
aircraft on th e groun d / Probabilits Calas‘t;ophic Haza};dous ix-iz(liior Mill)lor Ncgllizgiblc

d |Ve rs i ons Frequent 5 ” - o

—> Wind-shear / abnormal Occasonal |4 5
runway contact / Remote 3

4A
3A
EXC u rS i O n Improbable -

— Loss of Control in Flight e A
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Severity of

Hazard QOutcome

Outcome

Listof bowtie  Theworst Using ICAQ
threats credible (5x5)or ARMS
outcome linked  (ERC) matrix

to the particular  considering the

|M threatviathe  severity of the
top eventwithin  outcome
the bowtie

||
1

Likelihood

Considering
the
barriers/control
s within the
appropriate
bowtie - how
likely is the
threat to cause
the outcome?

-] Top event =

EJEASA

Risk

Calculate the
scorebased on
the chosen
matrix

Mitigation

Ifthe scoreis
unacceptable
and requires
mitigation, refer
to the bowtie
for possible
changesto the
system -
remember o
consider
transfer of risk
which is easily
identifiable on
abowtie

Severity of
outcome

Consider the
effectiveness of
the new or
improved
mitigations
(controls)for
reducing the
severity of the
outcome

Likelihood

Consider the
effectiveness of
the new or
improved
mitigations
(controls) for
likelihood of
the threat
escalating into
the outcome

Calculate the
new risk score
based on the
new or
improved
mitigations



Sources of Flight Safety Risks to Thai Citizens?

Aeroplane?
Airports?
Airlines?

ATC?

Regulator?

Pilot Training?
Foreign Airports?
Weather?

H]l H2 H3 B4 E5 HOC H7 E8 m9 m10 m11




Summary

Hazards: Potential for harm  Risks: Likelihood x Severity

Safety Risk Severity
Catastrophic | Hazardous Major Minor Negligible
% YO ur d ata Probability A B C D E

Frequent 5 SA 5B 5C

— Other data
— Expertise

Occasional 4

4A 4B

Remote 3

3A
Improbable 2 -

Extremely 1
improbable
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ROOT CAUSES

Systemic Issues
Pilot Performance
Engineer Performance
ATCO Performance
Fatigue Management
CRM
Human Factors
Training Effectiveness
Unserviceable Items
Commercial Pressure
Airspace/RT Saturation
Language Competence
NonPrecisionApproaches
Simulator Fidelity
Ground Services
ATC procedures
Clearances not followed
Emerging Issues e.g.
Weather Event Trends
New Business Models
External Interference
(lasers, drones, cyber)

COMMON PRECURSOR
SCENARIOs FOR SPI DATA
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Unstable
Approach

TCAS RA
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Runway

Incursions
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Hard TAWS

\ Warning
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Aircraft Fire
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OPERATIONAL
ACCIDENT TYPES

Loss of
Control in
Flight

PRIORITY

Runway
Excursions

Mid Air
Collision

N
High Speed
Ground

Collision

Controlled
Flight into
Terrain

Aircraft
Becomes

Unsurvivable

LoC due
Ground
Handling
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‘Good Practice’
SPIs for Systemic
Root Causes

Operational SPIs
focus on Common
precursors

SYSTEMIC ROOT
CAUSES

FATIGUE

NON PRECISION
APPROACHES

UNSERVICEABLE
ITEMS

Accident & Incident
Statistics show relative
frequency of common
accident types

Low
Airspeed

Unstabilised
Approach

TCAS RA

Loss of
Control

Runway
Excursion
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Your safety is our mission.
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