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B - TRk B e 2= Z LM ZE R R R R THE E RTREE  2 BE 2X
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BT BUOR K EEI AT 4858 (FAA) Z AN N B SR SFIN R - A K
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e e RN
1300~1400 Introduction to Safety Management Systems (SMS)
1415~1515 Impact of Weather on Aviation Operations
1530~1630 Climate Change Impacts
1645~1800 Overview of Weather Risk Management Systems

()8 2 K(21 Sep.2021)

R ] ARE A
1300~1400 Systems View of Accident Causation
1415~1515 Overview of Current Weather Safety Nets
1530~1630 Case Study/Exercises
1645~1800 Weather Decision Making

(=) 3 K(22 Sep.2021)

] I
1300~1400 Weather Risk Management Process
1415~1515 Weather Risk Assessment - Exercise
1530~1630 Weather Risk Control / Treatment
1645~1800 Weather Risk Control / Treatment - Exercise

(P05 4 K (23 Sep.2021)

IR ] RN
1300~1400 Climatology and Weather Patterns
1415~1515 Climatology and Weather Patterns
1530~1630 Investigation of Weather Occurrences
1645~1800 Investigation of Weather Occurrences
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1300~1400 Case Study

1415~1515 Proactive Forecasting Systems for Supporting

Decision Making

1530~1630 Driving Change & Improvement - Doing Something

About Weather

1645~1800 Certificates Presentation and Closing




2 - FERNETHEREE
— -~ RREHZ=EE P (Impact of Weather on Aviation Operations )
R A T e (DN TATA) e otrddat 2016-2020 4 -
R RN ZAERNIRZBHCR Ry 37% @ REBINE SN E OB IER
A TERHER AR © (B TATA 4t TRE B FEH 2EHTEER DAY
HEELORALY 65 (8357t - HEBIFNIZEAEE (FAA CDM) st - fF35E
A0PH TR Z B BRLRARE » Fid il Z SR RCAHRRLY 75 B30T
1 By TATA &at 2016 42 2020 FFAREES N EAHERSRILRABALL R >
T A2 (Loss Of Control In Flight » THELOC-1) ~ FI#ERAT Tkt
(Controlled flight into terrain F# CFIT) KfE{&{LiFEE (Runway
Excursion) FBUEY] - KEERE - BRERARPAIEE SHYHERM: -

WEATHER & ACCIDENTS - 2016-2020

Weather: LOC-I, CFIT & Runway Excursion Accidents
(2016 - 2020)

[Percertoge Comtrduton]

——r——— o«

Ovérall

Accidents
2016 - 2020

- )
‘ Fatal Accidonts
= | - I 53%
\
I N m I I ‘ [ .| :

37%

LOCH on Rumwey / Tavdway Extursion

WxRiskManagement.com

(Dutcher, 2021 based on IATA, 2021)
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KRB E =R EE LR EER - I ARHERE T VEE R
FAEE > EBEXREEEEME - BERRACTFERVER - EMRIUEERY
PRI AR R - M ERRN L= Z HEY -

v REEBREEZGNEE (Overview of Weather Risk Management Systems )
SRR 22 4HAEES 9859 930 (ICAO Doc 9859) ZEEL Tt
GREM L4 (Safety Management System @ N SMS) ZAEH » LK R E
B 245 (Weather Risk Management System > TiF WRMS) 2 Z2f# - WRMS FUK
HE R RRLEEBERE B - RKRZ eI - RRZEERER - RALE
R > SHHEENAAE 2 AR o WRMS BV REE > DURRES R B2
HEYASGET RIE R RIS - BB - (R B HIE RS R R 53 4 M
S WL ERE ST BT 22 A BB S SR AR R - B R (E RS L2 B
T - RAEBEH G ZBEHOAHESREEEE KRBT R EETE
HendT - TR HBEE ST e R -

[

\
&

A WRMS per the ICAO 9859 Framework
SMS Framework WRMS Framework

Safety policy & objectives WRMS policy & objectives

© Management commitment and responsibility v commitment

o Safety policy ¥ WRMS accountabilities and responsibiities

o Safety accountabilities ¥ Weather Risk Management policy

o Appoimtment of key staff members ¥ WRMS objectives

o Safety response planning ¥ WRMS processes and procedures

o SMS documentation v WRMS documentation

Safety risk management Weather Risk Management (WRM)

o Hazard identification v Identification of weather-related hazards

o Risk assessment and mitigation v Assessment of weather-related risks — e, airports,

routes, afine, airspoce, etc.
v Wead\er Risk Control Systems/risk mitigation

v lmp jon of Risk Tr Plans
Safety assurance WRMS assurance
o Safety performance itoring and WRMS performance itoring &
o Management of change -/ Processes for managing change (to the
o Continuous improvement operatsonal/organisation environment and/or to the

WRMS itsedf)

v Weather Investigation

v Auditing

v Maw review

v mpr of the WRMS
Safety promotion WRMS promotion
o Training v Training programs

o Safetyc

v WRMS training records
v WRMS communications

r Preparcd by Sobn W, Duscher (2021) (Detcher, 201

2 RAREREHERGBOR - B - BEH - (RS E



= EBRIERKRZEEENE (Overview of Current Weather Safety Nets )

EHIRRZEPIMERREMIFE B  LERGHTRKRERE
(METAR) ~ #%355 %5 7l K R g 2 (SPECI) ~ #Z5 K R THHEH (TAF) -~ itk s
(AIREP/PIREP) - B RHFARE (SIGWX) -~ EEBERARSE (SIGOMET) - &
ZEfEER RS (AIRET) - RZ2E P& d (LLWS Warning) - ICAO FOTHSLR
LA (WMO) BIZREKTHE A4 (WAFS) - ERiA 2 (B EETEER O - M
PUCEERGTH » feft 2 BRiE 22 EOR THHR S 2 KR THR - BRI AN - BHEVER
fETAE .0 (TOWC)  ~ SKUKTHE F0 R ZE KA L © REARELHA 4T
o' B A RECRIETRATZ 2 > RIIE TCAO Fe WMO ZE3K th FLim S AR M H B i i
EHEZY > DIFFE IS0 9001 FEAE -

o~ RIS - IABIBIZE 447 5% (Case Study > Air France 447 )

2009 45 H 31 H » &M EET HE P EAVEVAEIIH] Eptss; (SBGL) FRéfE:
EBITARE = 2ES (LFPG) » PRI Ry 22 RS+ A330 &4 - #A 216 #43RE K
12 ZH%&H AN B 2 2009426 H 1 H 2 HF 14 43 > AF447 A TASIL fiiBSBEER S » LT
PEBEALSARPEE - IRIEKFRTERBORERVTIEMNE - RGBT RITRSK
A o REEIR 24 - KRR/ NEPEEEE alR o PR B Rk
B - g AR R RN S R EIRE EE - ERORE AR R ZHEE (pitot
tube ) &K » SOEIER (RADRIRERE - R B B B - fRHE
ERURPERRE IR - ARG -

REHREZ MEREE
(—) MEHEIISZ RAENAWILE ? EE KR TERE - &2 R

ME ~ G RRE ARG TR -

() fR&HE AR T HAREHE AR 7 B K A THR E R ARES THH -

(=) RHEGEIHHE Y RRAENE G T ERIEEREARTZE ALY 3 57614y (1CA0
Annex 3) ZHE 2 9HAELETE ICAO Annex 3 ZHRE » (REHVDEE N
wEEN - DURRI RS E NP S %0 (ACARS) FEsZ ZHHHIE KR TH
i

[
i}

ZE L

[



(PU)  fEACBaH S HMTR B D (s R KSR E 2 ] DA B E KRR Bt &
BERGLE > STENESEBREHHEERRSL -
(71) (HERSREN A LARE IR B TR R &R ? R EEEN A LA
BN B T RS R A L B KGR -
AFA47 ZEBIBER ISR E N < B - B BRI E R EEE
Al > AJDAFIEE R AR KL E - BB AR R AR B R B R A
HEMBERIEE AT R LG > BREREURASBUK - BEEGTERI - EIEEE—
(&5 2 =R RSA AR A A AT BRI S - KR E B bR T IEREMEREEE L
Hh o BIRFMIRIER B R KSR R Y S e 2 ] ey il e M S B - 4
R R A E T 2 e AG R E bR e a8 - KB AR
NS ELEGHYHET S EhE -

-~ REHRE (Weather Decision Making )

ERREZNER - ERIRATE NN R 28k M - 128 SMS BIH T
ETAPRL R - (EE 3 AU RS R A B N R EAR - (H—(E
BAMNEFSE A NMEE R E RSN - MEBE AR SR - HitHE
{E 2SR ER S - AR R e -



N A concept of accident causation
[_i}J Swiss Cheese Model (Prof James Reason)

' Latent conditions trajectory

" Conditions present in the system before the accident, made
evident by triggering factors.

p |

A
Prepared by John Dutcher (2021)

3 ¢ Bt AL EREE

RRAR > ERRZNRE S HE ~ A e & - BT~ 2
FIFESHEE T - HALZFARIER S EHRIREFEREZZENER - FZEEIZE
ZaZET (NISB) WF5EHE 1991 42 2000 4 19 [ERZE(FES] - @St T
BRI R H Bk > Horp 47% R R8st &R A2 (Plan Continuation Error >
N PCE) 2 BRI TARR > BSOSt - PCE 15AVE » RN E Ry
BT - A B ERFEUETTIR AT - FENURIETR K 7% 0 - PCE Ry L H &%
Az NRyshast > Rl RN ESE RS E 2 5 - 1R BRI SREEENF2K
AHETE S - AR NTSB Y 1994 SEWTFEHE AR I R Z SV E ROy
1 66% - Hr &y TSR Z BRI PCE - BHIHGR - AR ARSI A
ERAM - B T DUBE S B H ARG BUE IR - (B & A AR
& - B E R AGIFE SRS - R BRI RE B IRERUEY - IN IR B
M ERTHITAZIN R AT EE C 20 A FFridER KRR ELES A
HEEERTRE -
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AN~ RREBERREHEGE (Weather Risk Management Process )

KSR b HURUAR AT AR Ry & = b B P A R LB 4 ) > 0 e B AE B e B
o A 4 FUR © AR 5 PER - 5 1 W RETTEMER » 5 2 PR EH
Bl - 58 35 Ry EAT R T - 55 420 B mat s - 55 5 0 Ry S -
FERERREE 21 » #5 RV G i Y B B AR FE A A T RE - AR e E T
B RS AT o E AR Z A EREUH R DA R B ARz 212
& o UM E—PEREAE 5 P8R

V
Establish the Context

Internal and external context

Risk management context

Define risk criteria

Determine risk assessment method

Risk Identification

What can happen? When and Where? How and Why?

Risk Analysis

Identify existing controls
Analyse risk level

Risk Evaluation

Compare against Risk Criteria
Accept or Treat Risk Sk

Risk Control Improvement

Prepare and Implement Control Improvement Plan

Communicate and Report
Monitor and Review

4 KA b E R E

(—) BEEIIEMEE (Establish the Context) - FUEEREHIES E1V/MT
FIPIERNER - M Jo b B B B R F S RO BR R - A AEE 5 P ERH LA
AT A R PR R R Ry - BBPIAGER - (BB ARSI & - ¥
PREILRIZERE T OAGER » RE RN ERME R AR - FIER R A RIRAT
EE ~ FIREREAED > SEEER R AR SEAMR - RS E AL E
BEHIEE - AIRE RPN R AL G F R R ISR B -
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ESTABLISH THE CONTEXT

Determine task gsrseaﬁsational Identify Establish risk Complete task
aims/objectives ga Stakeholders criteria analysis
Significance

5 ¢ BN B HERTLE

U

(Z) faFan]  EEEAREENEE REGTFEFEN  EEAEEE ]
REEAIRERG TG - BV RREENEREFEWEEAVER -
PR BB FT RE 5442251 T AT FIRERY R - A 38427 B nl g dd £ 218
BE o RyfTIEEg s A5 ] BRI R IR IN - AR & gk H R E ARG E
H R AT fdEsc i A\ SRS © BREIRRER - (RZ2 Rl V) & id itk ket B N B8
REE - FrlEzEEVE—HEEE -

(=) HETEBEIAT - EEVEER TR IR Rl - B
Ao BAEEE N EEERIRES o P RFERHE IR EERR TG
FERBRRZ BT - TRV N BT A R B B A ERIEE 4
s - BB AT RENE o BT S 2 (E RO E mbr el - A Rk
TR A SR R S AR - A RER AR AT B AR EE S - 6
B —ZFIHIPZERIFEIE © BROI2KER - &SR B SRR i A Rl - 3R
BRI BB IR B ER R SR e FAY AR R &
R RS REAE I ISUE & -

sEE A REERY - DHERTEN AT B RS T REM: - A5 E
SEER - AGEEA Y bR A nTRE 25 TR > AIEl 6 R » BUE 5 TRk
FEA  HERBUEROR S A R IRIGER - BUE | oRz&-FAgHAt -
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RISK PROBABILITY

Qualitative Definition Meaning Value
Frequent Likely to occur many times (has occurred frequently) 5
Occasional Likely to occur some times (Has occurred 4
infrequently)
Remote Unlikely, but possible to occur (Has occurred rarely) 3
Improbable Very unlikely to occur (Not known has occurred) 2
Extremely improbable Almost inconceivable that the event will occur |

Note: It is the likelihood of the consequence being rated, not the
likelihood of the hazard.
6 * JE\fm a4 AT RE MR IR

AEER BN > A 2HRLER > WHEM T Zie e ERE2S
%o WE 7R > TR A RORIERCSEHEE - AIEABEESARSET > HerTH
B RAVEEMEIRTIER » FREE RN FIRAE -

Severity of occurrences

Aviation
25 Meaning Value
Definition
- - Equipment destroyed
Catastrophic  _ yiipie deaths A
- A large reduction in safety margins, physical distress or a workload such that the
Hazardous operators cannot be relied upon to perform their tasks accurately or completely B
- Serious injury or death to a number of people.
- Major equipment damage

- A significant 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
Major of conditions impairing their efficiency. (o)

- Serious incident.

- Injury to persons.

Minor 2 Nuisance | Operating limitations / Use of emergency procedures / Minor ' D
incident
Negligible - Little consequences

Note: Rate the severity of consequences of the Worst Foreseeable Case Scenario in the absence of any
additional corrective action but taking into account existing Controls and their effectiveness.

7 R BRI B IR

13



(P9) BV b ke ] S R A B B2 FEAEFE (Risk  Acceptability
Matrix) - 400 8 For » PAATREME S R e e BB T Ebmatfhitg - nTLL
FEIERES - TR TR ER—(EERRE 8 - M E SRR
RIS S A2 o AIRATT > RIDEBRRUE & HFEH] R R ks - S g
FEBES] ALARP (As low as reasonably practical ) fZ#ER[IH] » “REEZHRF
JEPRAE R 2 0 © ALARP - FonEfafs B Ew# R eS8 E - &OBRAReR
TIT o AR D R R R A S i S R A AR E -

RISK ACCEPTABILITY MATRIK
EXAMPLE

OUTCOME LIKELIHOOD

Uikely to Likely to occur | Unlikely to Very Almost
occur many sometimes occur, but unlikely to inconceivable
times (has occurred possible occur that the event
(has occurred | infrequently) (has (not known will occur
frequently) occurred to have (not known to
rarely) occurred) have occurred)

Y

>95% 51-95% 11-50% 1-10% 0.1-1%
Probability Probabllity Probability Probability Probabllity

JON3INDISNOD

2
Minor

5
Catastrophic

M
“

Risk Index Key:

8 ¢ A A

FErOfE 9 HWINAEEbRTE s o B E RS PRI S R e it
PefECUR\be o JEUBSFE BNy SA ~ 5B ~ 4A BHFESIAYEbaE BUMRE Gk - WREREL

14



B (R (RS BRI R - ERTEER 5C ~ 4B ~ 3A $HERIHYERTEE Fe
fEahs > WA E b AT B 58 ik H E PR EUE & HIZERIFEIE -

Risk Level Risk Index Acceptability / Action Required

5A, 5B, 4A
STOP OPERATION OR PROCESS IMMEDIATELY

Unacceptable under the existing circumstances. Do not
permit any operation until sufficient control measures
have been implemented to reduce the risk to an
acceptable level. Senior management approval required.

5C, 4B, 3A
CAUTION

Ensure that risk assessment has been satisfactorily
completed and declared preventive controls are in place.
Senior management approval of risk assessment before
commencement of the operation or process.

5E, 5D, 4D, 4C, Moderate Risk | Perform or review risk mitigation as necessary.

3C, 3B, 2B, 2A, 1A Departmental approval of risk assessment.
4E, 3E, 3D, 2D, 2C, Risk mitigation or review is optional.
1C, 1B
2E, 1E, 1D Acceptable as is. No risk mitigation required.

9 E\bEREZIE IR

(11) EBZEd] R4 - —33 3 U7 - MiEE (Avoidance) -~ HUM{F3REUE
# > /D (Reduction) > JB/IMFSEBGEENTE - BERHUTTEh (R 32 2
berdS SRR EAZE - fEEE (Segregation of exposure) @ FREUTEILAMESE
EERRNTZE > SGEERIREIE RS - KA IRIZEH BRI - mE
2 2P - GUR NIRRT ~ FISR AR 3 THEERL - ZRBI2KER - 5B
Bl KRR T 0 BTN IR (Mountain Wave Forecasts) THIR %
& > BRI ERHEA FAVRLATE T AT > R ERLATEHTIRIG ARG » ElE
B TIsRES il 25 P2E JE b -

(7)) BENEVE - BREEEEH RGN T - EEEEEE R DR E
R E R R - NRETH BN - GRIERR G E R EHEE 2 7
Ko BT o WSS RS AR A R - 5T E RS

(Key Performance Indicator > KPI) HIEE - KSVFEAKZBEER A AT

-
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FERCR - HIALRGERE > WE MYIEIHE - EHEEE SR e - A1t
PEESRI HC J  7 2 R A2E1

() T Rk o RS EHUAAE b 7 R M T R Eh R o A B I
TR N BB S K SR B B R SR - HECRAT] 2588 (5 AR 25 TR,
AHCEEE] > WERFTA ASFES B EIATREE -

DU S it e R U] 5 5 BH 40 4m] 1) P 1 25 8 1 B i 5P A 42 /i 2% (Hazard
Identification, Risk Assessment and Control : HIRAC) FA& (& 10) -
RRER TR - HEREEDUE AT TEI AR R - EEIEE Y
TR A -

Operation/Business Activity being assessed: |

(based on Hierarchy of Control) Rating (based on Hierarchy of Control)

No. Hazard(s) Consequence | Likelihood Current Controls Initial Risk Further Recommended Control Revised Risk

Wind Sensor near centre of runway at

1 Strong Surface Taiwind 4 B MET enclosure Wind Sensors at various locations at the

alrpont (correct installation,

(>10 KT) resulting Major Occasional | METAR/SPECI reporting
funway overrun - high- MET Updates 10 ATC CARAmIO ST RETanCe)
speed ATC Update ATIS for Pilots Change Runway Procedures

Pliots have tailwind limit for aircraf
Pllots can conduct Go-Around

Alrpor/ATS ERP MET and ATS Weather Refresher

10 © fE ] R b S A PR

Avoid Close Vectoring to Final

£ FEPISH (Case Study) * DUMEETICKFS 10KTS)E RS E HHEE
BERER

(—) BAWZERIEES
1. FEREE o R e ] VR
- G BHT R RS SRS RIR SRR & L -
. BRI KR 0 ATIS Z4RE RN T R G &GN -
. PRETEEVBREE AR Z BRI EIR -
. PRETETRZSITREDT -
. B RO < IR -

(\)

N D B~ W

16
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N A bR R > tE RSN EERREEEER 40 BRE
Ko N R R BRI G R E R IRER - B BN B aIGRGER -
HEDERAEE R EATREE R B R 51-95%  NEDIEREIN T4
FERIL 50% o R waa R fa 8 Ry 4B HZe 2 b Rt fahs - VA
PREUTEI AR (R -

(=) MR R R -

. P S B JE R E T o

. RIS R -

3. HEREERE NIRRT -

- SREHCCE RGN > Pl SRz R V) E S A& AT IR E I

HiE AR AU AR - R IR R EER T IRITA -

—_

(\S)

~

A A SRR e - st R DS R  EF R R B
4> BINEAR - IRANE - N RIZERIE A fE SCE RN R DI RIS IR E
BRI b A (E e F R A v e e R - (EF EER 2 IERiE g - st E )i
RRAEEFAETTREM R Co B8R Ry 11-50% - BEEH T I% - RILESE 2SI
AR REE A R -
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> RIBEBAIRFH (Climatology and Weather Patterns )

BARETEER  RRSEEWIEF L GRE In EZHEA - 1967 F£RX
AIREM AR ISR 40% > 2 2010 FERIREELY 50% - Hiil
BurEis (BILeE 23,5 B2 BSRAERRRZREHEES (Q0E 11

Number of aircraft accidents and weather-caused aircraft accidents, 1967-2010

Latitude Main Features All Accidents Weather-caused
Number Accidents
Range ( °) ( ) (Percentage - %)
+12 25

ITCZ, Wind convergence area,
deep convection

Tropics ranges
from 23.5° North

through
23.5° South.

2 12-38 Subsidence, high-pressure areas 1330 50

3 38-64 Large-scale polar fronts, low- 511 39
pressure areas

4 64 — 90 (Pole) Polar regions 19 59

Source: Multiple industry data cited in Mazon, et al. (2018). Influence of meteorological phenomena on
worldwide aircraft accidents, 1967 — 2010. Meteorol. Appl. 25: 236-245 (2018)

11 5 RANRIEHAZE B LR

PRIIEE - 5 ath B (i 7 8 HC B R Tl R 2R B M B SR (et T s A A T
HEE - LSRR > NSRBI ERR (7 > NI 1 2 7 H 2R (5%
s B Ry o HEBR BBV A S SRR EZ SR e ESHIREA - &
K eES - #ERREE S NPT EIRSREIE - &SN RS
SR R RSB LEREZA A ZEUE T - B S A PR H A
FURYRSAEEAL - R TP @ 2 RABRAELLER - BTSRRI S B LU T R
My NIRRT~ SERAERYEDREIE ~ S8 R BEMETRSR ~ JnfE KBRS B
/N HEL ~ IRERFEPRTE I A R 3R ROR SR > SEIHEVUE ~ S vEEKE R
% HIERAVEREE) -
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B RN BT B R SRR AT T
(—) {5k (TRADE WIND)
FR BV RGO SR BN EARERAY ETHRIT » IWEORE(R

BAT - IRIESRORE] T s ZE R R E R ERYT MR E] 1 Fdbes 30 ERF
(R - PR B & B - HhpR 2 R E 1R - (N R KSR R AT
PEE TS © RSB I = R R EEE - A= BT U P SRR (AR (2
FlEFREE - AEILFERIPRALE - fEr-FERIP R E, - (B2 2 RHR IR
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. Semi-Permanent Pressure Systems: July
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Probability of a tropical cyclone eventuolBr passing over Any Land @
any intensity based upon a given position. Using various—basin best—track,
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http://moe.met.fsu.edu/tcprob
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Average length of time a tropical cyclone in a given location takes to make
landfall at Any Land @ any intensity. Using various—basin best—track,
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T~ RS EFAERRBEME (A Systematic Approach to the Investigation of Weather
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BoM Gradient Wind Charts Jun 14, 2020 at 6:59 PM
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HEY A4 (Decision Support System)
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Weather Risk

Aviation Weather Risk Management (AWRM)

Singapore Aviation Academy

20 - 24 Sept 2021 A
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MIKE DOIRON Siwearort aviaT

PRESENTATION OUTLINE:

|) Introduction

2) Weather Risk Management Process
3) Weather Risk Control

4) Exercises Throughout
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INTRODUGTION

Prepared by John W. Dutcher (2021)

ROLE OF ITGZ IN LOC-I

Safety Management of Flight Operations in Adverse
Convective Weather and the Inter-Tropical Convergence Zone )f

EASA Safety Information Bulletin
SBNo: 20151

3
lssued: 20 July 2015

Subject: Safety Management of Flight Operations in Adverse
Convective Weathor and the Inter-Tropical Convergence
Zone.

Rot, Publications:  American Insiute of Aeranautics and Asironaulics (AIAA)
Paper N 20140612, NE1676L-16719
of Ar onteol

Description: ,

/

* Inclement weather and atmospheric disturbances are
potential contributory factors to loss of control in flight
(LOC-I). Hence the need for effective safety management ¢
adapted to the specific risks related to flight operations in
the ITCZ.

!

N’\‘\#—\*M/%»M

EASA, 2015 - SIB 2015-13

Prepared by John W. Dutcher (2021)




EASA SIB - 2019-13

Safety Management of Flight Operations in Adverse *
Convective Weather and the Inter-Tropical Convergence Zone | |p 4 FreAsE e B

201513
lssued: 20 July 2015

Subject: Safety Management of Flight Operations in Adverse
Convective Weather and the Iner-Tropical Convergence
Zone.

Recommendation(s):

 Safety management principles should apply to all aspects of
flight operations in adverse convective weather and the ITCZ
with a view to implementing risk mitigation strategies and
proactively taking preventive actions.

EASA, 2015 -SIB 2015-13

Prepared by John W. Dutcher (2021)

WEATHER RISK
MANAGEMENT SYSTEM (WRMS)

* ‘Holistic’ approach to managing the impact of weather

— ‘Big Picture’ approach

* One master WRMS integrated within the overall SMS
— WRMS documented as a SMS Work Instruction (Level 2-3 document)
— Perhaps a series of SMS Work Instructions on key threats: LOC-I; Fatigue; CFIT, etc.

— WRMS as an example of SMS Continuous Improvement and expanded Safety Risk
Management

* Comprised of a series of Weather Risk Control Systems (VWWx-RCSs) designed
to manage the impact of weather hazards on safety and operations.

— Wx-RCS for Turbulence

— Wx-RCS for Thunderstorms

— Wx-RCS for Reduced Visibility,

— Wx-RCS for Low Level ¥¥indopfaean. GulMV8)21)



WRMS per the ICAO 9859 Framework

Safety policy & objectives WRMS policy & objectives
o Management commitment and responsibility ¥v" Management commitment
o Safety policy v" WRMS accountabilities and responsibilities
o Safety accountabilities v" Weather Risk Management policy
o Appointment of key staff members v" WRMS objectives
o Safety response planning v" WRMS processes and procedures
o SMS documentation v" WRMS documentation
Safety risk management Weather Risk Management (WRM)
o Hazard identification v Identification of weather-related hazards
o Risk assessment and mitigation v Assessment of weather-related risks — e.g,, airports,
routes, airline, airspace, etc.
v Weather Risk Control Systems/risk mitigation
v Implementation of Risk Treatment Plans
Safety assurance WRMS assurance
o Safety performance monitoring and measurement v WRMS performance monitoring & measurement
o Management of change v Processes for managing change (to the
o Continuous improvement operational/organisation environment and/or to the
WRMS itself)
v Weather Investigation
v Auditing
v' Management review
v' Continuous improvement of the WRMS
Safety promotion WRMS promotion
o Training v’ Training programs
o Safety communication v" WRMS training records

v WRMS communications
Prepared by John W. Dutcher (2021)

(Dutcher, 2017)

WRMS as part of Management System

[Airline Example]

Safety
Crisis ‘Management

Mgmt/ERP

Reporting

uyor Ag paiodald

Flight } FDM/FDAP
Operations

Management ‘

Management System
Management

Review
Activities

Compliance W

Organisational

Responsibility OCC Manual
OM-A

Qms Traini \ OM-C
raining S




RELATIONSHIPS

* Risk management is a
systems-based approach

* The system concept can
be understood and
applied within all levels
of the organisation; and
system (regulators)

Research
Discipline

Political Science;
Law, Economic;
Sociology

Economics;

Decision Theory;
Organizational Sociology
Industria
Engineering;
Management and
Organization
Psychology;

Human Factors;
Human-Machine
Interaction
Mechanical, Chemical,
and Electrica
Engineering

Prepared by John W. Dutcher (2021)

WEATHER
RISK MANAGEMENT
PROCESS

uojuidg

dqnd

Government
P> judgment  Safety Review,
Analyses Accident
Regulators
Law
\/ Incident
“ldqmt”‘ Reports
Y Company

Requlations
Operations

ledq men t<~Rcv ews
Y
Company Policy
_Logs and
Judgment™ work Reports
Staff
Plans o
Observations
juldqment Data
Y Work
Actions

Hazardous process

ssauaseme dgnd
pue ewip
jeanjod buibuey)

Changing market
conditions and
financial pressure

Changing competency
and levels of education

abueya |eaibojoulday
Jo 3ded jse4

MANAGING OUR INTERACTIONS
WITH WEATHER

Prepared by John W. Dutcher (2021)




WHAT IS WEATHER RISK
MANAGEMENT?

* The combination of Risk Assessment & Risk Control, with
mechanisms for Periodic Review and Risk Communication...

e Periodic Review

— This lets us use new info (e.g. market and route surveillance, deviations,
process experience, weather-related events, etc.) to increase knowledge
about weather-related hazards, and to improve the Risk Assessment.

* Risk Communication

— Necessary and critical - helps promote a culture of weather risk awareness.

Prepared by John W. Dutcher (2021)

RISK CONCEPTS,
DEFINITIONS &

GENERAL
CONSIDERATIONS

Prepared by John W. Dutcher (2021)




* Hazard = Condition or situation that may cause
harm.

* Risk = The chance of injury or loss

Prepared by John W. Dutcher (2021)

STRONG WINDS

Prepared by John W. Dutcher (2021)



TINO DEFINITIONS

* Hazard — Condition or object with the
potential of causing injuries to personnel, damage
to equipment or structures, loss of material, or
reduction of ability to perform a prescribed
function

* Consequence — Potential outcome(s) of the
hazard

—A wind of |5 knots blowing directly across the runway is a
hazard

—A pilot may not be able to control the aircraft during takeoff
or landing is one of the consequences of the hazard

Prepared by John W. Dutcher (2021)

UNDERSTANDING HAZARDS

* There is a natural tendency to describe hazards as

their consequence(s)
—“Runway Contamination” vs. “runway excursion”
* Stating a hazard as consequence(s) :
—disguises the nature of the hazard
—interferes with identifying other important consequences.
* Well-named hazards :
—allow to infer the sources or mechanisms of the hazard

—allow to evaluate the loss outcome(s)

Prepared by John W. Dutcher (2021)




WEATHER RISK MANAGEMENT PROCESS

Vv

Establish the Context <4

Identify Hazards Y

Assess Risks

Communicate and Consult
Monitor and Review

Treat Risks

Prepared by John W. Dutcher (2021)

Weather Risk Management Process

Establish the Context

Identify Risks

Assess Risks

v

(2021

Communicate and Consult
Monitor and Review




ESTABLISH
THE
CONTEXT

WEATHER RISK MANAGEMENT PROCESS

Establish the Context

Internal and external context

Risk management context

Define risk criteria

Determine risk assessment method

Risk Identification I

What can happen? When and Where? How and Why?

\}/

Risk Analysis

Identify existing controls
Analyse risk level

Risk Evaluation

« Compare against Risk Criteria
e Accept or Treat Risk

Risk Control Improvement

Prepare and Implement Control Improvement Plan

Communicate and Report
Monitor and Review

(2021)




STEP 1- ESTABLISHING THE CONTEKT

* ldeally, Establishing the Context will be completed in consultation
with relevant stakeholders before any risk assessment forum is
convened.

* This phase of the process establishes the external, internal and risk
management context in which the rest of the process will take place.

* Criteria against which the risk will be evaluated should be established
and the structure of the analysis defined. This portion of the process
is scalable to the magnitude of the matter being risk assessed.

Prepared by John W. Dutcher (2021)

ESTABLISH THE GONTEXT

* Locations (terrain, types of weather, etc).

* Enroute? Certain Airports?

* Incident that already occurred? Proactive Risk ID?

* Type of Operations (island hoping, cargo, business, charter, international)
« ATC, MET, FLT OPS,Airport?

* Type(s) of Aircraft

* Aircraft Equipment (Aircraft Radar, CAT II/lll, Weather data/images on the
flightdeck)

* Type of support (single pilot, crew, dispatch, MET Office, FBO/Commercial Flight
Planner, etc).

* Airport Equipment / NavAids

* Met reporting
— Reliable?

— Accurate?

Prepared by John W. Dutcher (2021)




STEP 1- ESTABLISH THE CONTEXT

* Determine the objective of the task

* How does the task integrate with various levels of the
organisation?

* Who is impacted by the task?

* What are the measures of success and what risk levels are
acceptable?

* Break down the task into component parts

ESTABLISH THE CONTEXT

Determine task Assess_ . Identify Establish risk Complete task
aims/objectives Organisational Stakeholders criteria analysis
) Significance ‘ ‘ Y

Prepared by John W. Dutcher (2021)

IDENTIFY
RISKS

WEATHER RISK MANAGEMENT PROCESS




RISK ASSESSMENT AT A GLANGE

Identify the hazards to equipment, property,

people... Hazard identification

-

L -
p
Identify the risks and assess the chances of Risk assessment
them occurring (Probability)
1 \
Evaluate the seriousness of the risks occurring Risk assessment
(Severity)
I N

-

Are the consequent risks acceptable within the
organization's safety performance criteria?
[

Risk assessment
(Tolerability)

(1111

v v
Yes No
A . Take action to reduce the Risk control / mitigation
ccept the risks .
risks to an acceptable level L

Prepared by John W. Dutcher (2021)

\ 2
Establish the Context

Internal and external context

Risk management context

Define risk criteria

Determine risk assessment method

Risk Identification

What can happen? When and Where? How and Why?

Risk Analysis

Identify existing controls
Analyse risk level

Risk Evaluation

Compare against Risk Criteria
Accept or Treat Risk

ISK Assessment

Monitor and Review

)
|
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(D)
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©
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(D)
)
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c
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=
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Risk Control Improvement

* Prepare and Implement Control Improvement Plan ¢

ohn W. Dutcher

(2021)




STEP 2 — IDENTIFYING THE HAZARDS

" Hazard identification is a process where hazards are identified and
managed so that safety is not compromised.

" This step seeks to identify hazards that need to be managed.

= A well-structured, systematic process is crucial, as potential
hazards not defined at this stage may be excluded from further

analysis.

Prepared by John W. Dutcher (2021)

STEP 2 — IDENTIFYING THE HAZARDS

» Effective hazard identification requires expert knowledge of the
subject matter, lateral and imaginative thinking and an
appropriate structure.

= Using the selected risk assessment method, identify the Hazards (source
of harm) that exist and the Risk they may present to the operation.

Prepared by John W. Dutcher (2021)




SOURCES OF HAZARD
IDENTIFICATION

* Reactive
* Proactive
* Predictive
— Internal
* Company voluntary reporting system
* Audits and surveys
— External
* Accident reports

 State mandatory occurrence system

Prepared by John W. Dutcher (2021)

AVAILABLE RISK
IDENTIFICATION TOOLS

* Brainstorming

* Interview/focus group discussion

* Examination of local or overseas experience

* Expert judgment, peer review

 History/failure analysis

* Audits or physical inspections

* Decision Trees

* Engineering techniques, e.g. hazard and operability (HAZOP) studies

* Operational modeling

Prepared by John W. Dutcher (2021)




STEP 2 - IDENTIFYING THE HAZARDS

* When identifying Hazards and the associated Risk, consider:

|. What can happen? List risks.
2. How can it happen? Consider possible scenarios.

3. Why could it happen? Consider possible causes (Hazards).

Prepared by John W. Dutcher (2021)

HOW DO WE IDENTIFY RISKS?

Aircraft

Personnel
The Task Flight/Mission

Equipment Environment

IDENTIFY RISKS

What can impact the task’s objectives?
e Consider effects upon mission, equipment, personnel
and environment

What if it does happen? (So what?)
e Consider nature of impact on each risk dimension

A4

Prepared by John W. Dutcher (2021)




Lack of Weather Observations

Lack of Aerodrome Forecast (TAF)
‘Tropical Depression

‘Tropical Storm

Tropical Cyclone / Typhoon

‘Snow Storm

‘Severe Winter Storm (Blizzard)
'Freezing Precipitation

'Drought

Prolonged Rainfall

'Heavy Rainfall

‘Thunderstorms

Lightning

‘Tornados

Hail

‘Sandstorm / Duststarm

'Low Cloud Ceiling

Restricted Visibility

‘Strong and/or Gusty Surface Winds
‘Strong Crosswinds

Tailwind on Approach and/or Landing
'Unfavourable Upper Level Winds
Low Level Wind Shear

Icing

Low Level Turbulence

Turbulence in and around Thunderstorms
Clear Air Turbulence

‘Mountain Wave Turbulence

Wake Turbulence

'High Density Altitude at Airport
Voleanic Eruption (VOLASH)

‘Tsunami affecting Airport

Floods / Flash floods and mudslides affecting airport / station
Extreme Low Surface Temperatures
'Extreme High Surface Temperatures
'Extreme Low Temperature at Altitude
Increased Temperature at Altitude
'High altitude ice crystal icing

Visual lllusions

.I!nfavnur:.a.hlp Spare Weather

AVIATION WEATHER HAZARDS & CONGERNS

* Winds and Temperatures

— (Terminal and Enroute)
* Wind shear
e Thunderstorms
 VOLASH
* Precipitation
* Icing
— including High Altitude Ice Crystal Icing
* Density Height / Altitude
* Turbulence
* Visibility / Ceiling

© John W. Dutcher
(Dutcher, 2003)




WEATHER & ACCIDENTS - 2016-2020

Weather: LOC-l, CFIT & Runway Excursion Accidents
(2016 - 2020)

[Percentage Contribution] PIRMOS e s

= Overall

- Accidents
2016 - 2020

Fatal Accidents:

21 20 0
16 16 16 17 53 /0
r T ‘
s | | & All Accidents:
“1 5 o 2 J
= | g . | 0
A —137%
LOC-I CFIT Runway / Taxiway Excursion
v
m Meteorology Wind/Windshear/Gusty Wind Poor Visibility / IMC
Lack of Visual Reference W Thunderstorms M Icing Conditions
WxRiskManagement.com

(Dutcher, 2021 based on IATA, 2021)

Prepared by John W. Dutcher (2021)
© John W. Dutcher (2019)

ROLE OF ITGZ IN LOC-I

Safety Management of Flight Operations in Adverse o
Convective Weather and the Inter-Tropical Convergence Zone B4 ™™™

SiBNo: 201513
lssued: 20 July 2015

Subject: Safety Management of Flight Operations in Adverse
Convective Westher and the Iner-Tropical Convergence
Zone

Rot, Publications:  Amer
Pap

Description:

T !

* Inclement weather and atmospheric disturbances are
potential contributory factors to loss of control in flight
(LOC-I). Hence the need for effective safety management !
adapted to the specific risks related to flight operations in
the ITCZ.

- e e

EASA, 2015 - SIB 2015-13

Prepared by John W. Dutcher (2021)




WEATHER & RUNWAY SAFETY ACCIDENTS

Weather and Runway Safety Accidents
(2016 - 2020) )

[Percentage Contribution]
100

WxRiskManagement
9
80
71
70
61
_— 5_7 57 60
| 50
43 42
37 36 37 40
30 ‘ W 2929 29 29 29 o
7 f 18

. | | o 14 14 14 14 2

| 11
3 77 J | 4 5 5 II 10
n 5 e i ‘m ‘m°m a2 5

Runway / Taxiway Undershoot Hard Landing Tailstrike Runway Collision
Excursion m Meteorology ® Wind/Windshear/Gusty Wind
Poor Visibility / IMC Lack of Visual Reference
B Thunderstorms B Icing Conditions
m Optical lllusion/Visual Misperception W Spatial Disorientation/Somatogravic lllusion

WxRiskManagement.com

(Dutcher, 2021 based on IATA, 2021)

Prepared by John W. Dutcher (2021)
© John W. Dutcher (2019)

Part 121 — Air carrier Weather Related
Cause/Factors 2000-2011

Precip Fog Windshear Freezing et

TSTMS 59 39 1% rain/sleet
6% 1% = Non-Wx ﬂ ‘ » Re\'l?t(ed
\

Related 37%

Icing 63%
1%

Adverse Wind Turbulence
14% Adverse Wind

W [cing

B TSTMS
Turbulence Precio

71% Freezing rain/sleet
Windshear

"Fog NTSB @

Prepared by John W. Dutcher (2021)

(NTSB presentation by Eick, n.d. - circa 2014)
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ot G A Notsecure | www.bom.gov.au/aviation,

—
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Australian Bureau of Meteorology
T — Knowledge Centre

> Aviatior

\ > Knowledge Centre
Knowledge Centre

TTF services are no longer generated, replaced by TAF3 services at applicable locations. Please visit g
more information.

Productinfo | Hazardous Phenomena | Regional Hazards

£
» Aviation Weather Services

# Aviation Warnings
# Aviation Forecasts m Aiframe Icing
# Aviation Observations =
— o0
# Volcanic Ash [} .
. High Ice Water Gontent
# Space Weather m
Aviation Weather Packages Seeca\oamer
Aerodrome Climatologies
Location Info

Information on various VWeather
Hazards.

= Knowledge Centre

Product Information
+ About this Service

25 Aug 2014

Contact Aviation Services

heck your printed copy (bottom right hand comer of st page) to ensure you have t
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Operation/Business Activity being assessed: |
No. F c I Likeli |

\s) q

Current Controls Initial Risk Further Recommended Control Revised Risk
(based on Hierarchy of Control) Rating (based on Hierarchy of Control) Rating

1 Strong Surface Tailwind
(>10 KT) resulting
runway overrun — high-
speed

Prepared by John W. Dutcher (2021)




WEATHER RISK MANAGEMENT PROCESS

Establish the Context

Internal and external context

Risk management context

Define risk criteria

Determine risk assessment method

Risk Identification

What can happen? When and Where? How and Why?

Risk Analysis

Identify existing controls
Analyse risk level

Risk Evaluation

Compare against Risk Criteria
Accept or Treat Risk

Monitor and Review

Assessment

Communicate and Report

Risk Control Improvement

Prepare and Implement Control Improvement Plan

hn W, D

(2021)




IMPORTANCE OF RISK
ANALYSIS

Risk analysis is critical to...
* understanding the nature of the risk,
* the subsequent ranking and prioritisation of risks, and

* deciding on an appropriate treatment strategy.

ANALYSE RISKS
— : >
‘ e EEES Assess Likelihood ‘ Estimate Risk

Prepared by John W. Dutcher (2021)

RISK ASSESSMENT AT A GLANGE

Identify the hazards to equipment, property,

people... Hazard identification

Identify the risks and assess the chances of
them occurring

Risk assessment
(Probability)

Risk assessment
(Severity)

Evaluate the seriousness of the risks occurring

Are the consequent risks acceptable within the

o - Risk assessment
organization's safety performance criteria?

(Tolerability)

No
Take action to reduce the
risks to an acceptable level

Yes

Accept the risks Risk control / mitigation

t1111

Prepared by John W. Dutcher (2021)




The aim of this step is to
examine how significant
the risk is to the Company.

@

~ STEP 3 -
A scale of measurement is
often used to assist in
ANALYZING

importance of the risk and

its potential impact. T“E nISK

The depth of analysis is

N determined by the
complexity of the activity

and the data available.

Prepared by John W. Dutcher (2021)

STEP 3 — ANALYZING THE
RISK

= This step involves:

" |dentifying Existing Controls

" Consider the Effectiveness of the Controls

" Describing and Rate the Consequences of the Risk
= Rating the Likelihood of the Consequence

" Assigning a Risk Level, based on the Likelihood and Consequence

Prepared by John W. Dutcher (2021)



DESCRIBING AND RATING THE
CONSEQUENCES OF THE RISK

* Describe the Worst Foreseeable Case Scenario. It may be possible
to identify a sequence of events, possibly involving multiple
independent failures (termed ‘worst case scenario’).

* The objective of a risk assessment is to identify the potential event
representing a single failure, that is realistic and conservative (termed
‘worst foreseeable case scenario’).

Prepared by John W. Dutcher (2021)

KEY QUESTIONS WHEN ANALYSING RISKS

* What effective controls are already in place to manage this risk?

EXAMPLE

Risk Control Effectiveness Evaluation Guide

Are our controls ing the applicable laws, regulations and mandatory standards?
Test existing control design Avre our controls comparable with our peers or accepted industry practice?
Has the environment changed and if so, are our controls still fit for purpose?
Do our monitoring activities indicate our controls are working?
Test existing control operati Do we have any outstanding action items from audits, reviews or i igations?
In recent occurrences. did our controls work as intended?
m Satisfactory Needs Attention Ineffective
Controls are well designed and are operating | Contfrols are reasonably well designed and most | Certain controls are not well designed Significant gaps in the design and operation of
effectively and management monitoring and | aspects are operating effectively with some and/or are systematically not operating controls. No confidence that any degree of contro!
review of controls is established areas for improvement effectively. is being achieved

ANALYSE RISKS
‘ Assess ‘ S - . »
‘ Conseguences ‘ Assess Likelihoo ‘ Estimate Ris
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Operation/Business Activity being assessed: |

EXAMPLE

No.

Current Controls Initial Risk
(based on Hierarchy of Control) Rating

Further Recommended Control Revised Risk
(based on Hierarchy of Control) Rating

1

Strong Surface Tailwind
(>10 KT) resulting
runway overrun — high-
speed

Wind Sensor near centre of runway at
MET enclosure

METAR/SPECI reporting

MET Updates to ATC

ATC Update ATIS for Pilots.

Pilots have tailwind limit for aircraft
Pilots can conduct Go-Around
Airport/ATS ERP

Prepared by John W. Dutcher (2021)

STEP 3 — ANALYZING THE RISK

" |n order to calculate the risk level of an activity in the context of

existing control measures the individual elements of the risk are

first determined and then combined.

risk mitigation.

Prepared by John W. Dutcher (2021)

" The resultant risk level determines the required action in terms of



KEY QUESTIONS WHEN ANALYSING RISKS

* What effective controls are already in place to manage
this risk?

* What is the worst plausible consequence of the risk?

ANALYSE RISKS
S e e
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Severity of occurrences

Aviation .
. Meaning Value
Definition
c - Equi t destroyed
Catastrophic UL A

- Multiple deaths

- A large reduction in safety margins, physical distress or a workload such that the
operators cannot be relied upon to perform their tasks accurately or completely
- Serious injury or death to a number of people.

- Major equipment damage

Hazardous

- A significant 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
Major of conditions impairing their efficiency. C

- Serious incident.

- Injury to persons.

- Nuisance / Operating limitations / Use of emergency procedures / Minor
incident

Minor D
Negligible - Little consequences E

Note: Rate the severity of consequences of the Worst Foreseeable Case Scenario in the absence of any
additional corrective action but taking into account existing Controls and their effectiveness.

ANALYSE RISKS
B p oo P e
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RISK ACCEPTABILITY MATRIK

OUTCOME

LIKELIHOOD

Safety of
the Aircraft

People

Asset

Operations

Likely to

S

P

A

(o)

>95%
Probability

JONINDISNOD

Risk Index Key:

No signmm impact Slight health Slight Slight impact. Slight impact. 1
on aircraft related jury. | d No Negligible
safety. Up to 20% impact on
damage. ons.
Degrades or affects Minor health Minor Minor Limited
normal aircraft jury. o i impact.
operational procedures Up to 40% operation
or performance. damage. continues.
Partial loss of Major health Moderate Significant Considerable
s_igniﬁeant / major effect/injury. damage. impact. impact.
C T Ry R Upto60% | Maybe deemed
results in abnormal damage. unsuitable to
flight operations continue.
procedure application. ]
Complete loss of Permanent Major Major impact. National
significant/major Total damage. impact.
aircraft systems or Disability Up to 80% Unsuitable to
results in emergency (PTD) or damage. continue.
application of flight 1t03
operations procedures. fatalities.
Aircraft/hull loss.

5
Catastrophic

Prepared by John W. Dutcher (2021)

Likely to occur

51-95%
Probability

Unlikely to

11-50%
Probability

Very

1-10%
Probability

Almost

8 occur many sometimes occur, but unlikely to inconceivable
b times (has occurred possible occur that the event
g (has occurred | infrequently) (has (not known will occur

g' frequently) occurred to have (not known to
(v4 rarely) occurred) have occurred)

0.1-1%
Probability

Operation/Business Activity being assessed:

4

‘11\71\““,“ S

ey

Likelihood |

Current Controls
(based on Hi y of )

Initial Risk
Rating

Further Recommended Control
(based on Hierarchy of Control)

Revised Risk
Rating

Strong Surface Tailwind

(>10 KT) resulting
runway overrun —
speed

high-

Major

Wind Sensor near centre of runway at
MET enclosure.

METAR/SPECI reporting

MET Updates to ATC

ATC Update ATIS for Pilots

Pilots have tailwind limit for aircraft
Pilots can conduct Go-Around.
Airport/ATS ERP
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IDENTIFYING EXISTING
CONTROLS

= |dentify existing Controls which will provide some protection against this against the risk.
= Examples of defences include personal protective equipment, safety procedures and electronic

warning devices such as TCAS and GPWVS.

= Assessment of the risk must take account of existing defences that will still
be applicable in the hazard situation being considered.

= |f, for example, a changed procedure is being assessed where existing training will provide
some protection against the hazard being considered, then this should be taken into
account in assessing the consequences and likelihood.

Prepared by John W. Dutcher (2021)

KEY QUESTIONS WHEN ANALYSING RISKS

* What effective controls are already in place to manage this risk?
* What is the worst plausible consequence of the risk?

* What is the likelihood of this consequence occurring!?

ANALYSE RISKS

Determine Existing ‘ ‘ . Estimate Risk
Controls ‘ Conseguences ‘ ‘
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RISK PROBABILITY

* Definition: Probability — The chance that a situation of danger might
occur.

* Questions for assessing the probability of an occurrence:

— Is there a history of occurrences like the one being assessed, or is
the occurrence an isolated event!?

— What other equipment, or similar type components, might have
similar defects?

— What number of operating or maintenance personnel must follow
the procedure (s) in question?

— How frequently is the equipment or procedure under assessment
used?

Prepared by John W. Dutcher (2021)

RISK PROBABILITY

Probability of Occurences

Qualitative Definition Meaning Value
Frequent Likely to occur many times (has occurred frequently) 5
Occasional Likely to occur some times (Has occurred 4
infrequently)
Remote Unlikely, but possible to occur (Has occurred rarely) 3
Improbable Very unlikely to occur (Not known has occurred) 2
Extremely improbable Almost inconceivable that the event will occur |

Note: It is the likelihood of the consequence being rated, not the
likelihood of the hazard.

ANALYSE RISKS
e o
Controls ‘ Conseguences ‘ ‘
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RISK ACCEPTABILITY MATRIK

LIKELIHOOD

OUTCOME

Likely to

S

P

A

(o)

>95%
Probability

JONINDISNOD

Risk Index Key:

No signmm impact Slight health Slight Slight impact. Slight impact. 1
on aircraft related jury. | d No Negligible
safety. Up to 20% impact on
damage. ons.
Degrades or affects Minor health Minor Minor Limited
normal aircraft jury. o i impact.
operational procedures Up to 40% operation
or performance. damage. continues.
Partial loss of Major health Moderate Significant Considerable
s_igniﬁeant / major effect/injury. damage. impact. impact.
C T Ry R Upto60% | Maybe deemed
results in abnormal damage. unsuitable to
flight operations continue.
procedure application. ]
Complete loss of Permanent Major Major impact. National
significant/major Total damage. impact.
aircraft systems or Disability Up to 80% Unsuitable to
results in emergency (PTD) or damage. continue.
application of flight 1t03
operations procedures. fatalities.
Aircraft/hull loss.

5
Catastrophic
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Likely to occur

51-95%
Probability

Unlikely to

11-50%
Probability

Very

1-10%
Probability

Almost

‘5 § o “8‘ 8 occur many sometimes occur, but unlikely to inconceivable
2 o o ® = £ times (has occurred possible occur that the event
17 2 8 3 © g (has occurred | infrequently) (has (not known will occur
1‘; Q o < g_ g' frequently) occurred to have (not known to
] (o] (4 rarely) occurred) have occurred)

0.1-1%
Probability

4

‘11\71\““,“ S

Operation/Business Activity being assessed:

runway overrun —
speed

high-

MET Updates to ATC

ATC Update ATIS for Pilots

Pilots have tailwind limit for aircraft.
Pilots can conduct Go-Around
Airport/ATS ERP
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No. (s) Ci q Likelihood Current Controls Initial Risk Further Recommended Control Revised Risk
(based on Hi y of ) Rating (based on Hierarchy of Control) Rating
Wind Sensor near centre of runway at
1 Strong Surface Tailwind 4 B MET enclosure.
(>10 KT) resulting Major Occasional | METAR/SPECI reporting



STEP 4 — EVALUATING THE
RISK

* Risk evaluation involves comparing the level of risk found during the
analysis process with previously established risk criteria, and deciding
whether these risks can be accepted. If not, the risk is prioritized for
treatment.

* What to do:
= Compare the level of risk against the risk criteria set in Step |.

" Decide if the risk is acceptable or does it require treatment to reduce
the level of risk.

" Develop a prioritized list of risks for treatment.

Prepared by John W. Dutcher (2021)

\ 2
Establish the Context

Internal and external context

Risk management context

Define risk criteria

Determine risk assessment method

Risk Identification

What can happen? When and Where? How and Why?

Risk Analysis

» Identify existing controls
* Analyse risk level

Risk Evaluation

Compare against Risk Criteria
Accept or Treat Risk

RISK Assessment

Monitor and Review

)
|
(@)
(o}
(D)

("4

©
{ -
(4]
(D)

)
(4]

l!
c
- )
=
=
@)

O

Risk Control Improvement

Prepare and Implement Control Improvement Plan ?

n W. Dutcher
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STEP 4 — EVALUATING THE
RISK

* Review

* »  What is the acceptable level of risk for this activity?

e »  What level of risk delegated and authorized to accept?

e » |fl cannot accept the risk, whom can | refer it to for action?

* »  What is the priority of the risks?

e »  Will any risk or combination of risks terminate the operations?
e * |simmediate action required?

e «  Who do | communicate the results to?

Prepared by John W. Dutcher (2021)

WHAT IS RISK EVALUATION?

* We evaluate analysed risks against the initial risk criteria to determine
which risks:

— Are acceptable (tolerable), and

— Require treatment

* We then prioritise risks to be treated, regarding their overall risk level
or severity

EVALUATE RISKS
S T S T
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RISK AGCEPTABILITY MATRIX

. Severity
Risk : : : -
Catastrophic Hazardous Major Minor Negligible

Probability (A) () (o)) (»)) (3]

5 - Frequent

4 - Occasional

3 - Remote 3B
2 - Improbable ZB 2C 2D 2E

I - Extremely improbable I B I C I D I E

ANALYSE RISKS

‘ Assess Likelihood ‘

Prepared by John W. Dutcher (2021)

RISK ACCEPTABILITY MATRIX
EXAMPLE

LIKELIHOOD

Likely to Likely to occur | Unlikely to Very Almost

OUTCOME

0
© o occur many sometimes occur, but unlikely to inconceivable
‘s f M 8 s i b likel! i ivabl
- 7] = times as occurre possible occur that the event
>8 5 ® 2 5 i (h d ibl hat th
2 2 g 3 [ § (has occurred | infrequently) (has (not known will occur
‘2 [ o < g_ g' frequently) occurred to have (not known to
£ (o] (4 rarely) occurred) | have occurred)

>95% 51-95% 11-50% 1-10% 0.1-1%
Probability Probability Probability Probability Probability

JONINDISNOD

S P A (o) R

No significant impact | Slight health Slight Slight impact. Slight impact. 1 SN
on aircraft related effect/injury. damage. No significant Negligible "
safety. Up to 20% impact on 1
damage. operations.
Degrades or affects Minor heaith Minor Minor Limited
normal aircraft effect/injury. damage. degradation; impact.
operational procedures Up to 40% operation Il
or performance. damage. continues.
Partial loss of Major health Moderate Significant Considerable
significant / major effect/injury. damage. impact. impact.
aircraft systems or Upto60% | Maybe deemed
results in abnormal damage. unsuitable to
flight operations continue.
procedure application.
Complete loss of Permanent Major Major impact. National
significant/major Total damage. impact.
aircraft systems or Disability Up to 80% Unsuitable to
results in emergency (PTD) or damage. continue.
application of flight 1t03

operations procedures. fatalities.

Aircraft/hull loss. Multiple Extensive Operations International
fatalities. damage. ceased/suspend. impact.

More than
80%

damage.

B et |
k'l Moderate Risk |7

Risk Index Key: M
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HAZARD ID
EXAMPLE

Operation/Business Activity being assessed: |

No. (s) C q Likelihood Current Controls Initial Risk Further Recommended Control Revised Risk
(based on Hierarchy of Control) Rating (based on Hierarchy of Control) Rating

Wind Sensor near centre of runway at
1 Strong Surface Tailwind 4 B MET enclosure.

(>10 KT) resulting Major Occasional | METAR/SPECI reporting

runway overrun — high- MET Updates to ATC

speed ATC Update ATIS for Pilots.

Pilots have tailwind limit for aircraft
Pilots can conduct Go-Around
Airport/ATS ERP

Prepared by John W. Dutcher (2021)

COMPARE EACH AGAINST RISK CRITERIA

* Is the risk level tolerable against the risk criteria?
— Target Level of Risk = Acceptable Risk? Or ALARP?
— Usually already defined in your SMS Manual

* Is the risk As Low As Reasonably Practical (ALARP)?

— Are there additional controls or remedies | can apply to reduce the risk
level?

EVALUATE RISKS
EE S
= -
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ACCEPTANGE CRITERIA / RISK TOLERABILITY
MATRIK

Assessment risk
Suggested criteria index Suggested criteria

5A, 5B, 5C, Unacoeptable under the
4A. 4B. 3A existing circumstances
) ’

y Acceplable based on nisk
Tolerable region mitigation. It may require
management decision.
3E, 2D, 2E
1B, 1C, 1D, 1E Acceplable

Prepared by John W. Dutcher (2021)

Risk cannot be justified
except in extraordinary
circumstances

Unacceptable or
intolerable region

Tolerable only if risk reduction
As " is impracticable or if its cost is
L oiii Tolerable region grossly disproportionate to

the improvement gained

As
Reasonably
Practicable

Tolerable if the cost of
reduction would exceed the
improvement gained

*l---- T T TIT LI}

. Avoid avoidable risks
Broadly acceptable region

{No need for detailed work
to demonstrate ALARP)

Need to maintain assurance that
risk remains at this level

Negligible risk
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ACCEPTABILITY ASSESSMENT INDEX

Assessment Risk Index Suggested Criteria

5A, 5B, 5C, 4A, 4B, 4C, 3A Unacceptable under the existing circumstances

5D, 5E, 4D, 3B, 3C, 2A, 2B Risk control/mitigation requires management
decision

4E, 3D, 2C, |IA, IB Acceptable after review of the operation

3E,2D, 2E, IC, ID, IE Acceptable

EVALUATE RISKS
> < ETTT
criteria ‘ ‘
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RISK ACCEPTANGE IIEGISIIIN‘L\,M“,W

Risk Level Risk Index Acceptability / Action Required
5A, 5B, 4A Extreme Risk

STOP OPERATION OR PROCESS IMMEDIATELY

Unacceptable under the existing circumstances. Do not
permit any operation until sufficient control measures
have been implemented to reduce the risk to an
acceptable level. Senior management approval required.

5C, 4B, 3A High Risk
CAUTION
Ensure that risk assessment has been satisfactorily
completed and declared preventive controls are in place.
Senior management approval of risk assessment before
commencement of the operation or process.
5E, 5D, 4D, 4C, Moderate Risk | Perform or review risk mitigation as necessary.
3C, 3B, 2B, 2A, 1A Departmental approval of risk assessment.
4E, 3E, 3D, 2D, 2C, Low Risk Risk mitigation or review is optional.
1C, 1B
2E, 1E, 1D Very Low Risk | Acceptable as is. No risk mitigation required.

EVALUATE RISKS
> < ETTT
criteria ‘ ‘
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SAFETY RISK AGCGEPTANGE -
REQUIREMENTS FOR
ESCALATING RISKS EXAMPLE

Resultant ]

Escalate and Head of COO, DSQS, Chief
Manager Manager and Head(s) Executive
Endorsement Dept.
of Dept. Officer

EVALUATE RISKS
s EE=
criteria ‘ ‘
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SET RISK PRIORITIES

* Use risk matrix as guidance

* How does each risk compare with others?

— Do “sanity check”

* Prioritise the risks

EVALUATE RISKS
e e b
criteria P
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COMPLETE THE ASSESSMENT

* The Risk Priority List

By ranking the hazards,
we can work on them on

a “worst-first” basis.

This is necessary because
resources are always
limited and should

Least always be applied to
. achieve the maximum
Serious benefit.
Hazard

Prepared by John W. Dutcher (2021)

SET RISK PRIORITIES
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EVALUATE RISKS
e e b
criteria P
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4

Section 3: Risk Treatment Action Plan (RTAP)

You must always aim to eliminate a hazard, which is the most effective control. If this is not bly pr. you must the risk by working through the other alternatives in the hierarchy.
1. Can you stop doing the task or part of the task to eliminate the risk? [J Yes (document below how this will be achieved) I No, or only part of it
2. Can you eliminate or reduce the risk by doing one or more of these things?
Document the actions below and consider what information, instruction, training and supervision may be necessary to make these controls work properly.)
o a) altering the workplace o d) changing the objects used in the task. or
o b) altering the environmental conditions o e) using mechanical aids
[m| c) altering the systems of work
Short-term (i iately to within one week)
No. Action Required Verify imj ntation /
(from Risk St Person Responsibl Completion Date Reviewed Date Action Completed T iy p:_e:‘ne'
Medium-term (from one week to three )
No. c = z = e 3 -~ Verify implementation /
(from Risk | Action Required Person Resp: bl Comp Date R Date Action C Ti Effecti
Long-term (greater than three months)
No. ) . = e S . = Verify implementation /
(fromRisk | Action Required Person Resp Comp Date Date Action Comp Effecti
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High probability
O Low impact
ol

Low probability
Low impact

Low probability
High impact

High probability
High Impact

T
| IS RS




WEATHER
RISK CONTROL
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TREAT RISKS
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RISK ASSESSMENT AT A GLANGE

Identify the hazards to equipment, property,

people... Hazard identification

!

Identify the risks and assess the chances of
them occurring

Risk assessment
(Probability)

-

T g
Evaluate the seriousness of the risks occurring Risk assessment
(Severity)
* I\

Are the consequent risks acceptable within the
organization's safety performance criteria?
[

Risk assessment
(Tolerability)

(1111

v v
Yes No
A . Take action to reduce the Risk control / mitigation
ccept the risks .
risks to an acceptable level \
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Weather Risk Management Process

v

Establish the Context

v
v

Assess Risks
v

Communicate and Consult
Monitor and Review

(2021




Establish the Context

Internal and external context

Risk management context

Define risk criteria

Determine risk assessment method

Risk Identification

What can happen? When and Where? How and Why?

Risk Analysis

Identify existing controls
Analyse risk level

Risk Evaluation

Compare against Risk Criteria
Accept or Treat Risk

RISK Assessment

S
i
>
v
[
g
c
©
| &
o
=
c
o
=

Communicate and Report

Risk Control Improvement

Prepare and Implement Control Improvement Plan ?

n W. Dutcher

(2021)

RISK CONTROL / MITIGATION

* Definition: Mitigation — Measures to eliminate the potential hazard or
to reduce the risk probability or severity (Risk mitigation = Risk
control)

* Mitigation strategies:

— Avoidance —The operation or activity is cancelled because risks
exceed the benefits of continuing the operation or activity.

— Reduction —The frequency of the operation or activity is reduced,
or action is taken to reduce the magnitude of the consequences of
the accepted risks.

— Segregation of exposure —Action is taken to isolate the effects of
risks or build-in redundancy to protect against it, i.e., reduce the
severity of risk.
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RISK MITIGATION AT A GLANCE

. I Assessment of the . s
Hazard identification Control and mitigation Accepting the mitigation

and risk management defenses within the of the risks of the risks
safety system

Technology

* Does the mitigation

Trammg address the hazard?
Regulations * Does it address the risks?
EACH HAZARD o s it effective?
Tolerable * s it appropriate?
region * |s additional or different

région additional risks?

E E E E mitigation warranted?
I * Do the mitigation
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WHAT IS A RISK TREATMENT?

Any action or resource that, when
applied to a risk, reduces its likelihood

and/or consequence
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RISK CONTROL
OPTIONS

Approaches to
risk control

— Accept
— Reduce

— Avoid

— Spread

\ — Transfer

Prepared by John W. Dutcher (2021)

FIRST—IDENTIFY RISK CONTROL OPTIONS

« Start with highest risk hazards identified.
* Refer to the list of possible causes in Step 2.

* Use one or a blend of controls from the risk control options list.
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WHAT IS RISK CONTROL?

A process in which risks are reduced or maintained within

specified levels. It occurs after Risk Assessment.

* Helps you determine what detection or other controls are
already in place to maintain the risk within specified levels.

* Helps you determine whether these controls give assurance that
the risk is adequately controlled & no further controls are
required.

* Helps you determine what additional actions or controls are
needed to reduce the risk or maintain it within specified levels.
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RISK CONTROL

 Risk Control work also helps determine:

— Ciritical Control Points/Phases (or Critical Weather Parameters);
— How they will be monitored; and

— What level of Qualification & Competency are required.
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WEATHER RISK CONTROLS

» Engineering defences. Physically prevent a hazard from causing harm
(i.e.‘engineering fixes’)

» System defences. Control hazards by specifying procedures to be
followed, such as a company policy regarding operations near
turbulence, TS, recovery procedures.

» Human defences.Are the actions, competence and expertise required
by individuals to prevent hazards from being realised in the first
place.

Prepared by John W. Dutcher (2021)

RISK GONTROL SYSTEM
[RCS)

* Any physical or procedural method
designed to mitigate risk.

* RCSs are like mini RMSs, containing all
the elements of a management system.

— Turbulence

— Thunderstorms
— Typhoons

— Fog

— LowVis and Ceiling
— Wind

— Wind Shear

— Etc.

(Dutcher, 2005 — Flight Safety Australia)
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RISK GONTROL SYSTEM (RCS)

* Has a policy that sets out the vision and demonstration of
management commitment.

* The specific organisational arrangements required to implement and
operate the program are described.

* The objectives of the RCS are specified so that the effectiveness of
the program can be evaluated.

* Audit arrangements are also detailed for each RCS.
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BOW TIE MODEL

Event Tree Escalation

N
sy

Y

1
L~

Y

HAZARDS

I
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o

Defences to event Defences to escalation

Prevention Response
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MANAGING WEATHER

TURBULENCE PLOT (TP) SYSTEM

F/A Turbc Injury Rates & NWA Costs Avoided. v

16.56

. NORTH § AIRI INFS
; 8.80 X\‘Q“‘S Et\“

| yANT 1

A/L1 1008-00 A2 1008-C8

Airline & Years of Data

F/A Turbc Injury Rates & NWA costs Avoided

Airline & Yrs Injury Rate per 100K hrs Cost/yr avoided Total Costs avoided
NWA 1996-01 485 Base Base

A/L1 1996-99 880 | % 447 426 S 1,789,704
A/L2 1996-98 1656 | § 1,325,299 $ 3.975.897

Assume Average Cost per F/A Injury at A/L1 & A/L2 is $10K

Prepared by John W. Dutcher (2021) (Adapted from Fahey, 2007)

MTN WAVE FORECASTS & AVOIDANCE

v" Product Used by Dispatchers & Pilots

v Use Designated Mtn Wave Deviation Routes

NWA'S

Routes

NWA Repor® Nsch
Groothon a1 § flights 20 e

Groothonall 8 flights 21
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(Adapted from Fahey, 2007)



KNOTS

40 —

CROSS-WIND
CANCEL
THRESHOLD

35

27

KNOTS

AIRCRAFT

F-4 €-5 €7-39

C-145 c-130

¥C-135 c-12
£1-140

CROSS WIND THRESHOLD

ﬁ"“
%
S ;,h‘\"‘}
UH-T (Hover)
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EASA SIB - 2019-13

Safety Management of Flight Operations in Adverse
Convective Weather and the Inter-Tropical Convergence Zone y EASA SHen ooraeton St

Competency of personnel:

Effective detection and resolution of lack of knowledge,
deficient skills and inappropriate attitudes of pilots, dispatchers,
maintenance personnel and safety officers as regards their
proficiency to ensure safe flight operations in adverse
convective weather and the ITCZ;

Adequate initial, recurrent, route-specific or seasonal refresher
training with regard to the specific geographical areas of

operation associated wit

SIBNo: 201513
lssued: 29 July 2015

Subject: Safety Management of Flight Operations in Adverse
Convective Weather and the Iner-Tropical Convergence
Zone

Rot. Publications:  American Instiute s and Astronautis (MIAA)

h the ITCZ.

—— p— N —— » EASA, 2015 -SIB 2015-13
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WRMS as part of Management System

[Airline Example]

Safety
Crisis Management

Mgmt/ERP

Reporting

uyor Ag paJiodald

Flight FDM/FDAF
Operations

Management

Management System
Management

Review
Activities

Compliance

Organisational

Responsibility OCC Manual

OM-A
OM-C
OM-D

Training

IS THERE A “BEST” RISK CONTROL?

Eliminate
Remove the risk or hazard.

Substitute
Use different materials/process/method to make
safer.

Engineer/lsolate

Ensure by design that if an incident occurs its
likelihood and/or consequences are limited and
controlled. Isolate people from the high risk area,
e.g. barriers, etc.

Administration Use of policies and standards.
Procedures, instruction and supervision. Training,
briefing and drills, to reduce the likelihood of an
incident.

Less Desirable

Personal Protective Equipment
Reduce consequences only.




. Hierarchy of Controls

effective
Physically remove
the hazard

memim\ ’ Replace

the hazard

Isolate people
from the hazard

Administrative 7‘ Change the way
Controls people work

Protect the worker with
Personal Protective Equipment

Least
effective
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RISK GONTROLS

THE SAFETY ORDER OF PRECEDENCE

Eliminate The Hazard

— The preferred solution - a non-existent hazard cannot cause an
accident.

Control The Hazard

— The most common response

— Reduce the severity of the effect or the probability of occurrence of an
accident resulting from a hazard.
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RISK GONTROLS

THE SAFETY ORDER OF PRECEDENCE

* Provide Alerts & Warnings
— Not an engineering solution
— Does nothing to control the hazard

— Requires action by an individual

o Establish Procedural Controls

— Does not control hazard

— Remains in place without presence of a hazard TRAINING IS
ESSENTIAL!

— Accept Residual Risk
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CONTROL DECISIONS

CHARACTERISTICS OF A GOOD
DECISION MAKING PROCESS

Promptly get decisions to the right decision maker

* Create a trail of accountability

Make risk decisions at the appropriate level

* Decisions are timely
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RISK ACCEPTABILITY MATRIK

LIKELIHOOD

OUTCOME

Likely to Likely to occur | Unlikely to Very Almost

"5 § o “8‘ 8 occur many sometimes occur, but unlikely to inconceivable
> o o ® = £ times (has occurred possible occur that the event
17 E 8 3 © g (has occurred | infrequently) (has (not known will occur
?,i Q o < 8_ % frequently) occurred to have (not known to
] (o] (4 rarely) occurred) have occurred)

>95% 51-95% 11-50% 1-10% 0.1-1%
Probability Probability Probability Probability Probability

JONINDISNOD

S P A (o) R

No signiﬁm impact Slight health Slight Slight impact. Slight impact. 1
on aircraft related jury. | d No Negligible
safety. Up to 20% impact on

damage. ons.
Degrades or affects Minor health Minor Minor Limited
normal aircraft jury. o i impact.
operational procedures Up to 40% operation
or performance. damage. continues.
Partial loss of Major health Sig Consi
significant / major effect/injury. damage. impact. impact.
C T Ry R Upto60% | Maybe deemed
results in abnormal damage. unsuitable to
flight operations continue.
procedure application. ]
Complete loss of Permanent Major Major impact. National
significant/major Total damage. impact.
aircraft systems or Disability Up to 80% Unsuitable to
results in emergency (PTD) or damage. continue.
application of flight 1t03

operations procedures. fatalities.

Aircraft/hull loss.

5
Catastrophic

Risk Index Key:
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4

Operation/Business Activity being assessed:

No. (s) Ci q Likelihood Current Controls Initial Risk Further Recommended Control Revised Risk
(based on Hi y of ) Rating (based on Hierarchy of Control) Rating
Wind Sensor near centre of runway at )
1 | strong Surface Tailwind 4 B MET enclosure. ‘g"gg ﬁs(ec’gsr:’e';?;Z;T;:i"]“a""”s atthe

(>10 KT) resulting Major Occasional | METAR/SPECI reporting calibration/maintenance) '

runway overrun — high- MET Updates to ATC

speed ATC Update ATIS for Pilots Change Runway Procedures
Pilots have tailwind limit for aircraft
Pilots can conduct Go-Around. Avoid Close Vectoring to Final
Airport/ATS ERP MET and ATS Weather Refresher
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RISK MITIGATION AT A GLANCE

Assessment of the

Hazard identification
and risk management

defenses within the
safety system

Control and mitigation
of the risks

EEEE oo
Training
Regulations
EACH HAZARD
Tolerable
region
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Operation/Business Activity being assessed: |

Accepting the mitigation
of the risks

* Does the mitigation
address the hazard?

* Does it address the risks?

e s it effective?

* Is it appropriate?

* Is additional or different
mitigation warranted?

* Do the mitigation
strategies generate
additional risks?

EXAMPLE

4

Initial Risk

Rating

Further Recommended Control
(based on Hierarchy of Control)

Revised Risk
Rating

(>10 KT) resulting
runway overrun — high-
speed

Major Occasional

No. [ (s) Conseq Likelihood Current Controls
(based on Hi y of Control)
Wind Sensor near centre of runway at
1 Strong Surface Tailwind 4 B MET enclosure

METAR/SPECI reporting

MET Updates to ATC

ATC Update ATIS for Pilots

Pilots have tailwind limit for aircraft
Pilots can conduct Go-Around
Airport/ATS ERP

| Wind Sensors at various locations at the
airport (correct installation,
calibration/maintenance)

Change Runway Procedures
Avoid Close Vectoring to Final

0| MET and ATS Weather Refresher

4c
Moderate Risk
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SAFETY RISK AGCGEPTANGE -
REQUIREMENTS FOR
ESCALATING RISKS EXAMPLE

Resultant ]

Escalate and Head of COO, DSQS, Chief
Manager Manager and Head(s) Executive
Endorsement Dept.
of Dept. Officer

EVALUATE RISKS
s EE=
criteria ‘ ‘
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GUIDELINES IN CHOOSING CONTROLS

* Select the option yielding the most mission supportive level of risk—
not the lowest risk option.

* Avoid risk control combinations that are incompatible
* Use risk controls that re-enforce each other.
* Evaluate full costs versus full benefits.

* Chose redundant controls (i.e, Defences in Depth)
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GUIDELINES IN CHOOSING
CONTROLS

Keep assessment Don’t present
separate from assumptions as
decision facts

Target decisions
on worst first

Emphasize the Ensure everyone Consider the

operational understands the unintended
impact decision consequences

Use own
Knowledge and
experience
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IMPLEMENTATION MODEL

Identify the key tasks

Assign the key tasks to the correct level of management

Measure performance

Reward correct behavior/correct incorrect behavior
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RISK CONTROL LOG

* Company Safety Risk Register
* Or standlone Company Weather Risk Register

* Build accountability for safety
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4

“1\7 A@[“LE

Operation/Business Activity being assessed: |

No. C ) Conseq Likelihood Current Controls Initial Risk Further Recommended Control Revised Risk
(based on Hierarchy of Control) Rating (based on Hierarchy of Control) Rating
Wind Sensor near centre of runway at  [FREEE
1 | strong surface Taiwind 4 B MET enclosure Wind Sensors al various locaions at the 4c

(>10 KT) resulting Major Occasional | METAR/SPECI reporting Qi 27port (comect Insiliation; Moderate Risk

runway overrun — high- MET Updates to ATC || celretion/maintenance)

speed ATC Update ATIS for Pilots. Change Runway Procedures
Pilots have tailwind limit for aircraft
Pilots can conduct Go-Around Avoid Close Vectoring to Final

Airport/ATS ERP

MET and ATS Weather Refresher
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RISK CONTROL/MITIGATION LOG

Responsibility

Further actions

Risk reference Generic hazard Risks Current measures to
description reduce risks and risk | to reduce risks
index and resulting risk
index
Risk index: Risk index:

Risk tolerability: Risk tolerability:

Section 3: Risk Treatment Action Plan (RTAF)
You must always aim to eliminate a hazard, which is the most effective control. If this is not r
1. Can you stop doing the task or part of the task to eliminate the risk? ] Yes (document below how this will be achieved)

the risk by working through the other alternatives in the hierarchy.
I No, or only part of it

you must

2. Can you eliminate or reduce the risk by doing one or more of these things?

Document the actions below and consider what information, instruction, training and supervision may be necessary to make these controls work properly.)
o a) altering the workplace o d) changing the objects used in the task, or
o b) altering the environmental conditions O e) using mechanical aids
o c) altering the systems of work
Short-term (immediately to within one week)
No. Action Required z 3 = Verify implementation /
(from Risk Person Responsibl Comp Date | R dDate | Action Completed T Effecti
Medium-term (from one week to three months)
No. 2 = - . 3 Verify implementation /
(fromRisk | Action Required Person Resp: bl Compl Date R d Date Action Completed T Effecti
Long-term (greater than three months)
No. ; - : . : Verify implementation /
(from Risk | Action Required Person Resp. bl Compl Date d Date Action Completed Ti Effecti:
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WHAT IS WEATHER RISK
MANAGEMENT?

* The combination of Risk Assessment & Risk Control, with
mechanisms for Periodic Review and Risk Communication...

e Periodic Review

— This lets us use new info (e.g. market and route surveillance, deviations,
process experience, weather-related events, etc.) to increase knowledge
about weather-related hazards, and to improve the Risk Assessment.

* Risk Communication

— Necessary and critical - helps promote a culture of weather risk awareness.
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MONITOR

& REVIEW

WEATHER RISK MANAGEMENT PROCESS




Weather Risk Management Process

Establish the Context

Identify Risks

Assess Risks

v

(2021)

Communicate and Consult
Monitor and Review

MONITORING AND REVIEW

* Monitoring and review is an integral part of the risk management system, it also
supports continual improvement.

* Risk is dynamic and so are companies and organisations / systems.
— Few risks remain static.

* Changing circumstances can affect the need for treatment of risks, alter priorities,
or mean that selected treatment methods are no longer effective.

* There must be monitoring of risks, treatment plans and strategies, and the
management systems set up to control implementation.
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MONITORING AND REVIEW

* Monitor over time to ensure:
— The controls are effective.
— The controls remain in place.

— Changes that require further risk controls are identified and
implemented

— Ineffective risk controls are identified and corrected, improved.

— Personnel, mission, or equipment changes are subjected to the process.

Learn from the experience

— Experience is transferable
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MONITORING AND REVIEW

* Progress should be monitored by the identification and tracking of
Key Performance Indicators (KPIs), milestones, etc when an WRM
project plan is developed.

* Performance indicators in measurable units should also be established
to clearly demonstrate whether the intervention is meeting its aims
and objectives and how efficiently it is achieving outcomes.
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MONITORING AND REVIEW

 Set up a systematic review process
— What effect has the control had on your company
— Are newly discovered hazards identified, assessed, and controlled?
— What will you use to monitor trends

— Be prepared to discuss “Spikes”
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COMMUNICATE

& CONSULT

WEATHER RISK MANAGEMENT PROCESS




Weather Risk Management Process

Establish the Context

Identify Risks

Assess Risks

v

(2021)

COMMUNICATE & GONSULT

Communicate and Consult
Monitor and Review

* Communication and consultation are intrinsic to the process of risk
management and should be considered at each step.

* Because of the types of risk dealt with in the WRM process there
should be a process of consultation and dialogue.

* The WRM project is more likely to be successful when stakeholders
understand each other’s perspectives and are actively involved in
decision-making.
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COMMUNICATE & CONSULT

* Effective communication and consultation will:

— Improve people’s understanding of risks and the weather risk
management process;

— Ensure that the varied views of stakeholders are considered; and

— Ensure that all participants are aware of their roles and responsibilities.
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QUESTIONS?

Prepared by
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