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.4 Mentimeter
\What Data Sources do you use and how do you combine them?.

Runway incursion Cirium, ICAO, AvHerald, Eccairs MOR, Audit results, SAFA
ASN results
Audit/Oversight Results NM traffic data ECCAIRS old version and Runway incursion
EZ2
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.4 Mentimeter
\What Data Sources do you use and how do you combine them?.

Occurance reportsAudit Eccairs datakExposure occurrece reports ECCAIRS, Excel

reports data (airport movements)

Eccairs Aircraft ECCAIRS Aircraft E2, audit datag, AIB data Reporting systems,

RegisterOversight Results Registered seminars, Eurocontrol
articles
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.4 Mentimeter
\What Data Sources do you use and how do you combine them?.

Audit Reports Accident Investigation E2 MOR & VOR + Excel, Power Bl
Reports oversight data.
Eccairs 2Audit results MS Power Bl AlG report, quarterly ADREP reports, flight

statistical data, USOAP
reports. | combine them to
calculate the rates.

reports from all
operators/airports



.4 Mentimeter
\What Data Sources do you use and how do you combine them?.

The main ECCAIRS2 Airspace infringement Pilots involved in the Runway Safety Team
occurrence analysis
Statistic Office Runway Fdm and reportings ENV data
incursionOccurence
reportsAudit

reportsAdrep reports
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.4 Mentimeter
\What Data Sources do you use and how do you combine them?.

ADS-B datasources Runway incursion Number of Passenger by MOR, Audit Reports,

(Flightradar, e.g.) airport Voluntary Reports, AIR, Own
Developed Occurence

Report Base (2016. to 2024)

Flight Radar 24 Aeronautical information Other Process need to be
service website monitored



.4 Mentimeter
\What Data Sources do you use and how do you combine them?.

Occurrnce orincident An occurence or incident Only lagging indicators 1
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.4 Mentimeter
\What Systems or Tools do you use?

Excel Excel MS Power Bl Microsoft Fabric

Excel Excel Power Bl Excel, Power Bl

=0
be O



.4 Mentimeter
\What Systems or Tools do you use?

Excel Excel Excel Exel

MS Power B Microsoft Fabric Excel, Power Bl, Tableau 1st

=0
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Gathering Occurrence Data

Following or
1st Alignhed to EU
376/2014

Own Occurrence

2'nd Reporting
Regulation

Reporting

No Occurrence
3rd
Regulation




.4 Mentimeter

\What Occurrence Reporting SDCPS do
\you use?

1st ECCAIRS 2
2nd Other

3rd - ECCAIRS 1

4th None

=0
be J
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Join the SPI Session

Go to

www.menti.com

Enter the code

3872 4589

Or use QR code
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\When you hear SPls, what do you think or
feel?

51 responses
mitigation

whatis that no incidents
leading

performonce
safety ,

safe flights ~ safety system

metrics

ambiguity

2 responsibility

statistics safety performance indica

6
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A Mentimeter

\What are SPIs?

SPIs are a metric or quantitative means used to
measure and monitor the progress made by a State or
a service provider towards achieving a safety objective.

DATA DATA EVERY WHERE

They are defined by ICAO as a data-based safety
parameter, used for monitoring and assessing safety
performance.

Effective SPIs measure, monitor and trigger action
when necessary, reviewing organisational and
operational attributes that contribute to safety
management activities.

Successful and effective measuring of safety
performance uses a combination of leading and
lagging indicators.



A Mentimeter

How does

\What is a Lagging A S
Indicator? T '

Lagging indicators measure events which have
already occurred and are based on safety-
related events.

The key data source for lagging indicators are
occurrence reports. These include accidents,
serious incidents, incidents, and contributing
factors




Precursor Events

These metrics can be considered as a subset of
Lagging Indicators that do not manifest
themselves in accidents or serious incidents.

They can occur as an incident themselves or as @
condition or factor leading to a more serious
incident.

They indicate less severe system failures.

A Mentimeter
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General Progression of
Altimeter Airborne Conflict Events Navigation

Mis-setting Error

Poor Pilot Airspace Poor Pilot
Performance Infringement Performance

Airprox
or

Loss of

Separation

Mid Air

Collision
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\What is a Leading Indicator?

61%

35%
4%
An An event Positive
Occurrence thatleads to processes
or Incident. aincident. and inputs.



A Mentimeter

What is a Leading Indicator?

It is @ measurement of processes and inputs being
implemented to improve or maintain safety.

These are also known as “activity or process SPIs” as they 4 s
monitor and measure conditions that have the potential to ln d| O R

lead to or contribute to a specific outcome aimed at
maintaining or improving safety.




A Mentimeter

What makes a good SPI?

This is a chart, a graph; you can infer trends but how
do changes direct activity?

How do we make sense of what the chart is telling us?

When looking at measures which best represents a set
of data, defining which type of average is used is
important. In terms of averages used with Standard
Deviation, this refers to the mean. The mean is the
calculation of all the data values divided by the number
of values in the dataset.



What makes a good SPI?

With the addition of Standard Deviations and an agreed
Acceptable Level of Safety Performance (ALoSP), with
activities triggered by breaches of the monitoring lines,
this now becomes an SPI.

SPIs should have positive and negative Standard Deviations
assigned, this enables the monitoring of fluctuations, the
effectiveness of mitigations and potentially the rescoring of
Risks.

A Mentimeter
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\What use are SPIs?

> Measurement

=

~> Monitoring
> Triggering

> Safety Risk Management
> Prioritisation

~> Safety Promotion
~> Safety Assurance
> Resource Saving
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What makes a good SPI?

 Repeatable Data

* Normalised Data

* Baseline or ALoSP

* Measures or Triggers
* Actions
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\What type of SPIs do you currently
monitor?

5

| l

Only Mainly Good
Lagging L agging with Balance of
Indicators a few L eading and

| eading Lagging

X~
be ©
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Spot the Leading Indicator

4
Ratio of EGPWS Pitot
Ground Warning blockage per
Handling 10,000 flying
Staff by hours

Movements



| eaderboard

738p T
680 p = Martin

600 p 4 Lola
593 p t Frosty
577 Kiaudia
577 p

550 p

Op ‘} Carl Gustav
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Spot the Leading Indicator
v

10

v

A 5
4
Number of ACAS Staff use of
Runway Traffic PPE
Inspections Advisory



Leading Indicator? A Mentimeter

Ratio of Ground Handling Staff by Movements
With the right data you could benchmark airports incidents vs staff numbers, so this would be a Leading

indicator with Lagging data to assess its effectiveness

EGPWS Warning
This could be a precursor or an incident itself

Pitot blockage per 10,000 flying hours
A good Lagging Indicator but could be better we if we look at aircraft types or locations?

Number of Runway Inspections

A good way of looking at this would be how many inspections are planned per x number of movements
and how many were executed.

ACAS Traffic Advisory
This feeds crews situational awareness, could be an early ‘warning’ precursor.

Staff use of PPE

Grey area? This is what they should be doing! Not using PPE could a contributory factor, a better leading
indicator may be around the training and availability of PPE.



Spot the Lagging Indicator

Number of
Whistleblower
Reports

155

7% MORSs
recorded as
Accident/
Serious
Incident

Pilots and
ATCO medical
records

A Mentimeter



Spot the Lagging Indicator
v

11

v

Number of
overdue
findings

Incorrect take
off
performance
calculations

MOR
Reporting

Rate per 10,

000 flying
hours

A Mentimeter
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1422 p T Bran the Broken




Lagging Indicator?

Number of Whistleblower Reports
It could be a Leading Indicator showing how well the process is operating but does raise questions as to
why do reporters feel they cannot use the usual reporting channels, what’s the culture like?

% MORs recorded as Accident/Serious Incident

A straightforward high level Lagging Indicator but could do with focus, are you looking at the State
Picture or Service Providers?

Pilots and ATCO medical records
What about them? Is this about medical certification failures or self-reporting of medical issues, two
different viewpoints? It also depends on who you’re looking at, an examiner that never records a failed

medical could be suspicious, a pilot self-reporting mental health issues or another medical condition
represents a healthy culture and system, there could be several indicators here.

Number of overdue findings
Could be a Leading Indicator monitoring responsiveness to findings, but is it the right measure they
could get findings all the time so why is that, is it a problem with them or with you?

Incorrect take off performance calculations
It needs a rate to make it useful but may be difficult to measure. As a precursor or contributory factor, it
may or may not be reported if nothing adverse subsequently happened. Consistency of the data we use
is important to the quality of an SPI.

MOR Reporting Rate per 10,000 flying hours
It could indicate an underreporting issue but a good preforming service provider with a healthy
reporting system may have a few or a lot of MORs so we have to be wary of the So what, what
action is to be taken as a result?

A Mentimeter



\What are good examples of Lagging Indicators?

Number of birdstrike
reportsNumber of ACAS
RA reports

number of incidents

VOR precursorincidents

Rate of R

Number of airspace
infringement

number of incidents

A Mentimeter

Number if
birdstrikesNumber of
RWY incursions

Quality of analysis

T a
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\What are good examples of Lagging Indicators?

Number of reported Number of incidents, number Number of voluntary Rate of serious incidents
acas Number of of acc, number of S|, Rate of reports.

CFITNumber RI? Al Iscie O e

SMS Maturity level Training completion rates Number of inspectors Number of mecanics

T a



A Mentimeter

\What are good examples of Lagging Indicators?

SMS maturity levels Training completion rates percentage audit weak data
performed
Number of mecanics Percentage of safety Number of workshoops about Rate of available
oversight program birdstrikes Number of pilots inspectors position
completed successfuly pass the training e

T a
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\What are good examples of Lagging Indicators?

Percentage of audits NumbePercentage of safety Rate of safety oversight organisation turnover

performed training forinspectors program completed rate
completedr of audits

perfomed.Number of audits
perfomedNumber of ACAS
inspection.

= Exposure data Audit data MOR/VOR
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\What are good examples of Lagging Indicators?

ECCAIRSZ2 ICAO AD data ICAO AC data MOR, VOR

ECCAIRS 2ECCAIRSAudit
resultsTrafic data by
airport

T a
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\What are good examples of Leading Indicators

Percentage of safety SoE FDM coverage rate Runway incusion
training for inspectors

completed

Number of audits Test SMS maturity level reporting culture
perfomed

-
b ®



A Mentimeter

\What are good examples of Leading Indicators

Number of ACAS training completion rate Number of mecanics organisation turnover
inspection. rate

Rate of available Percentage of audits ECCAIRS ECCAIRS data
inspectors postion performed

nation-wide

-
b ®



\What are good examples of Leading Indicators

ECCAIRSZ2

Occurrence reporting
system

Occurance data

Reporting and number of
flights

ECCAIRS data

Surveys

A Mentimeter

Audit data

FDM reps form SP,
reports, assessments,
official warnings

-
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\What are good examples of Leading Indicators

Notification vs safety ECCAIRS / Audit input from service
event providers

)
be ®



A Mentimeter

\What data sources to you use for your SPIs?

ECCAIRS ECCAIRS Audit results Eccairs 2

occ reportsfindings AlG investigation reports Occurence ECCAIRS data
reportsinspectionsAudit
reportsSMS

T a
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\What data sources to you use for your SPIs?

MOR in ECCAIRS ECCAIRSZ Audit data Trafic data by airport
Eccairs 2, audit results MORs, Audit inspections Occurrence data Service providers data
findings,

T a
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\What data sources to you use for your SPIs?

Surveys Reporting and Traffic Eccairs kpi of the organisation
data airports

Input from service MOR and VOR data
providers

T a
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1. Severe
turbulence
encounter

2. Severe low level
windsheary
microburst
encounter

3. Severe wake
13 l turbulence
encounter

4. Severe ice
encounter in-flight

(e.g. ice crystal
accumulation)

5. Bird strike
(resulting in thrust
or critical system

loss)

6. High
concentration
volcanic ash

encounter
8361 || (resuliing in thrust
or critical systems
lass)

1. Loss of Control:
1.2 Operation of
Large CAT Fixed

wing aircraft in

adverse

environmental

conditions

Thl

Th2
Th3
Th4
Th5

Thé

unintentionally
deviates from
' | normal in-flight

(aircraft upset)

Aircraft

parameters

13

12

301
301

301

H H H —] Unrecovered LOC-
i H H I: uncontrolled
collision with
Automated systems Fit Crew perform Aircraft structural terrain or

that assist aircraft
recovery (e.qg.
automated angle of
bank recovery)

-

upset recovery
procedure (in
response to
monitoring and/or
automated warnings)

design cemification
margin between flight structural

approved envelope failure resulting in
and structural failure fatalities

catastrophic in-

-

H Unsecured

H H H objects/persons in
cabin resulting in
Cabin is secured via Passengers and crew | | Cabin design features injuries to
Fit and Cabin Crew secured in response minimise injuries (e.g. passengers andlor
adherence o secure to recommendation overhead locker Crew

cabin SOPs

made by Flt Cabin
Crew to keep seat

belts fastened at all
times

security)

3
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Final template for tailoring -
visit www.caa.co.uk/bowtie
for more information and to
accept conditions of use
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OFFICIAL - CAA Use Only: This information is for CAA use only

LOC-I: Aircraft Upset

Aircraft Upset — FW CAT

Ciwvil Aviation
Authority

MORs and Rate Aircraft Upset Primary Error Factor
200
CAT
‘ s Technical Malfunction (A/C) _
150 9.3%
Pilot 14.3% —-
100

Met 52.9%

Number of MORs

MORs Per 10k Flights

50

Not Assessable _
23.5%

Q1 Q@ Q3 Q4 B Q2 Q3 Q4 'Q1 Q2 Q3 Q4 M Q2 Q3 Q4'Ql Q2 N Q4
2019 : 2020 2021 2022 2023

® MORs = MORs Per 10k Flights - Sector +===-- MOR Sector Rate 12 Month Movina Ave

Aircraft Upset Error Primary Factor
Storm Ciara & Dennis: Feb 2020.

Storm Dudley, Eunice & Franklin: Feb 2022. First time 3 storm warnings were issued in the same week since records began. Rotorcraft
Storm Betty & Agnes: Aug-Sep 2023.
Met 4.5%
Aircraft upset is one of the potential precursors to LOC-I that is measured as part of SPIs. Not Assessable

11.2%

International accident data shows that meteorological conditions are one of the top
contributors to global fatal accidents for fixed wing aircraft.
» Likewise, UK data for aircraft upset shows that over 50% of reports have met
conditions as the primary contributory factor. Peaks in reporting are often caused by pilot 21.3% —
poor weather conditions as shown above.
It is worth noting that the causes for aircraft upset vary significantly between sectors, with
rotorcraft (bottom right) having technical malfunction as the main driver behind reporting.

OFFICIAL - CAA Use Only

Technical Malfunction | iy
61.8%
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KRA SPI
L 0 C- I ” S F I LOC-I & MAC Non-Emergency Diversion Refusal
|

LOC-I Turbulence Events / A, AW & CAT

LOC-I & A/CEnv  Smoke and fume events AW & CAT
. i . . LOC-I ATR Loss of electrical systems - no. of failures AW
« As seen from the risks discussed in these meetings, the LoCH SAFA findings breakdown AW
. . LOC-I Global supply chain health AW
LOC-I KRA covers a very diverse set of topics and has a o e o
wide range of measurable safety performance indicators. LOC|, CFIT & MAC Inflight shut down per 10,000 flying hours AW
LOC-I Incorrect application of the MEL to icing conditions AW
LOC-I Nominated Persons AW
- - LOC-I RW Total loss of gearbox per 10,000 flying hours AW
The table to the right ghows some of the proposed SPI o 2
measures that are being developed as part of the state LOC-1 & A/CEnv  Lithium Batteries CAT
LOC-I No. De-lcing Errors CAT
Safety prog ramme. LOC-I Training carried out to maintain competence - split up roles CAT
LOC-I Incorrect loading of baggage CAT FW
LOC- Insecure load in the hold CAT FW
 The graph below shows one set of measures related to LOC-1 & RE Incorrect take off performance calculations CAT FW
. LOC-I Laser strike per 10,000 flights CAT FW
LOC-I precu rSOrs In FW CAT All Fatal accident rate CAT & GA
All Flight crew impairment/incapacitation CAT & MED & GA
LOC-1, CFIT & MAC FOSIA rate per 100,000 hours flown GA
LOC-I Loss of Control Events GA & RPAS
LOC-I Precursors LOC-I RPAS event by failure mode RPAS
% 15
= » Aircraft upset Measured as part of other SPI
2 " +  Flight crew handling * Loading
- » Distraction & workload *  Ground handing
5 5 « Fatigue
=  CRM o
: «  Wildlife
: » Use of Automation v Locars
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 ' Q1 Q2 Q3 Q4 ' Q1 Q2 Q3 04
2020 2021 2022 2023 . Dangergus GGoods
e MOR Rate 12MMA = = =1 50 = = =2 5D = = =_1 5§D = = =-2 5D 1
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UTC date

Level Bust Analysis o

Updated: 04/02/2022

UK Operator Civil Aviation
Total No. Of Occurences: Last 3 Months Occurences: Last Month Occurences: . el
| N Intellipence

Reported Events in UK Airspace Key Words
® Loss of Separation @ No Loss of Separation @ LOS Rate per 10000 fits @ Level Bust Rate per 10000 flis

Number of MORS

Jov;
_ 61 SViatjq
60 38
b
O
3 40 41 . *o e
"n — = S1 =
4 o
Altit vel
| ‘ 4
| i | | ‘ Insights
U O "\ D D\ oy O O _"'. ) o O\ 0D A0 IR 5, ™ 0 . ) ’ B, A, . 8, . - . . 5 3 U
LARNSNS XD NS O N0 NN NN TP D P A PP P D PP NP BB N S 0 B0 A SS G G B - Pilot error due to aircraft handling
A g ol > BETR U B !',__Fa O™ » o - o P -,*:'* ‘-,"-"' n e, ‘-\”' 0" ¢ 1 E““ '“' i 1'-,'1 ';‘ \_:.::3'-"":' . ,__,_4' g A =
7 oY 0 3 e O 0 o 10T pe gt T W e 0 0 o e e el e VY i - Incorrect pressure (QNH) settings
- Altitude deviation due to weather avoidance
, : _ - Clearance confusion (un-readable transmission or
LB File number ETC date Headline Narrative read back correct but not CD'TEE“F actioned
1 201900839 04 January 2019 Level bust At approximately 1945 A330 checked on frequency m - Incorrect altitude selection in FMC
readback correctly. A number of other aircraft checked - Incorrect actions from ATC .-
the a/c had left FL400. | advised the a/c to level off at - Aircraft technical malfunction with
had read back the instruction "descend FL220". Neith: automatics/transponder
FL220 at approximately the same time. No separation - Pilot distraction due to workload
1 201900842 06 January 2019 Level bust. 592 was approximately 5 NNE of Aberdeen heading ¢
to other traffic in the sector. | then observed 592 Mode
climbed back up to 3A. No other traffic was affected.
1163
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Number of MORS

4()

ot

11
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UTC date

01/0172019 | | 31/01/2022

UK Operator

Civil Awviation

Total No. Of Occurences: Last 3 Months Occurences: ! ; 8 Last Month Occurences: ‘“'f“‘“"“‘"
Al intellipence
Monthly Reported Events In the UK Airspace UTC date File number Headline
@® Loss of Separation @No Loss of Separation @ ACAS RA Ralte per 10000 fits 01 January 2019 201900585 [TCAS RA
46 2
2
40 4
37
04 January 2019 201900870 TCAS RA
[*\ 05 January 2019 201900844 TCAS RA.
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