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A statistical Analysis of Commercial Aviation Accidents 1958-2016
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Focus on Runway Overruns

Reported events on Airbus aircraft since 2005
« Average of 3 events per year

« 80% of events with weather as contributor

VISIBILITY
31%
WET/
TAILWIND CONTAMINATED
45% 74%
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Focus on Runway Veeroffs

Reported events on Airbus aircraft since 2005
Average of 7 events per year

75% of events with weather as contributor

VISIBILITY
39%
WET/
CROSSWIND CONTAMINATED
32% 50%
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Effect of Runway Condition on Aircraft Performance
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Reporting in the Past

Difficult to translate from
reported to
aircraft performance

Different terminology
Different contaminant
types
Insufficient depth
accuracy
No correlation with A/C

Friction | _ performance
Vehicle JJ; TR o

Not up to date

Report
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ICAQO Friction Task Force Jobcard
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ICAO Global Report Format and Runway
Condition Assessment Matrix
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End to End System

Aerodromes Manufacturers Operators
Common Language Performance Relevance
Contaminant Types Depth Thresholds & Temperatures
Runway Condition Codes Significant Changes

Direct Input to Performance Assessment
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Airworthiness — Annex 8

Option for takeoff performance on contaminated runway

Mandate split of landing performance information into

— At Time of Takeoff data (dispatch)

— At Time of Landing data (in-flight)

New At Time of Landing Distances shall reflect real operating practices
Both types of landing distances may be provided for contaminated runways
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Operations - Annex 6

* For large and small airplanes
« Mandate AIREP when conditions worse than reported
« Mandate in-flight check with appropriate margin before starting approach

s AIRBUS



ICAO GRF Regional Seminar - Lima Peru

Aeroplane Performance Manual

* Introduction to Operations on Contaminated Runways
* 4 Flight-Phase oriented Chapters

— Take-off

— En-Route

— Landing

— Missed Approach

e Clear Focus on GRF

 Other information considered as non-controversial
« Based on existing national guidance and practices

« Still under Review by Ops Section
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RCAM Elements

RWYCC

Coverage

Runway condition assessment matrix (RCAM

Aszsessment criteria

Runway
condition
code

Runway surface description

Depth

« DREY

OAT

\

Contaminants

n

“Other”
Observations

# FROST
« WET (The runway surface is coverad by any visible dampness or
waker legs than 3 mm deep)

|Lmﬂun3mmhpm:

« DRY SNOW
o WET SNOW

AIREPs

=15°C and Lower outside air lemperature:

* COMPACTED SNOW

N

Page \

= WET (“Slippery wet’ runway)
« DRY SHOW aor WET SNOW (Any depth) OM TOP OF
COMPACTED SNOW

1 mim and more th:
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Reportable Contaminants

COMPACTED SNOW

DRY SNOW

DRY SNOW ON TOP OF COMPACTED SNOW
DRY SNOW ON TOP OF ICE

FROST

ICE

SLUSH

STANDING WATER

WATER ON TOP OF COMPACTED SNOW
WET

WET ICE

WET SNOW
WET SNOW ON TOP OF COMPACTED SNOW
WET SNOW ON TOP OF ICE

_ Situational Awareness

Not in the RCAM

« RCAM covers only conditions with deterministic performance effect
« Other conditions (sanding/chemicals) addressed by down-/upgrade mechanism

— Driven by Mu / Other observations / AIREPs
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Depth

 Any fluid contaminant below 3mm = WET
— Well constructed and maintained pavement allows tire to drain fluid from footprint and maintain contact with
runway — NO dynamic AQUAPLANING
* Any fluid contaminant above 3mm = CONTAMINATED
— AQUAPLANING occurs above aquaplaning speed

* Dry Snow and Wet Snow are not fluids
* Same 3mm depth threshold

* Below 3mm loose contaminant is compressed into
macrotexture allowing contact of tire and runway surface

* Caution - Some evidence shows that conditions may
become slippery even below 3mm
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Coverage

» Coverage reported for each third
» Coverage reported as 25% above 10% observed coverage
« Contaminated in terms of performance above 25% coverage

I ...but so is this! I

* |t has been demonstrated that, if performance calculated for dry condition,
regulatory/recommended margins cover concentration of contaminant in worst location
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Measured Friction

« ICAO provides no friction scale due to poor correlation with aircraft braking action
« CFME used is based on a method approved by the State

Estimated braking
action Code

Good

Medium to good
Medium
Medium to poor
Poor

—_ D o s Ly

* Used basically for downgrade
* Upgrade only with significant margins
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. Operational Use
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Pilots use the runway condition information to prepare their take-off

and landing

 Type, Depth and Coverage are necessary to compute the take-off
distance

« RWYCC is necessary to compute the landing distance

« Runway Thirds is important for situational awareness

— The accuracy and timeliness of the runway condition information is a
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Cir355 — Overall Landing Ground Run

A350 Landing Ground Run - SL to 5000ft - ISA-10°Cto +20°C

Airborne
| 1760ft |

B Max Distance / No Rev
B Min Distance / No Rev

" Max Distance / Max rev

Runway Condition Code

B Min Distance / Max Rev

0 2000 4000 6000 8000 10000
Landing Ground Run / ft
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Documentation
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AIRBUS FCTM
USE OF THE RCAM

The flight crew gathers all available information (e.g. ATIS,
METAR, SNOWTAM, TAF, ATC report such as PiRep, NOTAM,
Airport Documentation) related to Runway Surface Conditions.

The flight crew makes a primary assessment based on Runway
Condition information (i.e. runway state, contaminant type, depth,
temperature). This results in a primary Braking Performance
Level.

Then, the flight crew downgrades this primary Braking
Performance Level, if:

- A Pilot Report of Braking Action (PiRep) is available and this
PiRep corresponds to a lower Braking Performance Level

- ASNOWTAM is published, and the Estimated Surface Friction
(ESF) corresponds to a lower Braking Performance Level
For loose contaminants (Dry Snow, Wet Snow or Slush), the
flight crew should not consider an ESF based on friction
measurements.

- Complementary information is available and is related to a
possible degradation of the Runway Condition or braking
action.



Documentation

AIRBUS FCTM
RISK OF DEGRADED RUNWAY CONDITIONS

If there is a risk of degraded runway conditions, in addition to the
usual assessment with the Braking Performance Level "5 -
Good", it is a safe practice to perform a second assessment with
"2 - Medium to poor". If the result of the second assessment
shows that the runway is too short, it enables the flight crew to
anticipate, in the event of degraded runway conditions (e.g.
strong rain), an appropriate decision to continue or to discontinue
the approach if they become aware of such conditions late in
approach. e.g. following a PiRep transmission that contains
"Medium to Poor", or following the visual assessment of the
runway.

Generally speaking, if there is a possibility that meteorological
conditions will change, or under active precipitation, the flight
crew should consider performing a backup in-flight landing
performance assessment associated with the worst likely Braking
Performance Level.
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Descent Preparation

RWY CONDITION / BRAKING ACTION

RWY BRAKING|LDG PERF
CONDITION ACTION | CODE

DRY DRY 6

WET GOOD 5

|
SLIPPERY WHEN WET [TEPIUT

WSTANDING WATER MEDIUM
®OR SLUSH TO POOR

JICE (COLD & DY
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Feedback

57
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LANDED
AIRCRAFT
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MEDIUM TO POOR

/ Pilot reads

MCDU page

—

AIRBUS



ICAO GRF Regional Seminar - Lima Peru

Takeaways

Thresholds

Representative of effect on aeroplane
performance (depth, coverage,...)

Difference between Dry and Wet matters
even on long runways

E— Wet includes Damp
Runway Condition Codes directly linked to

Landing Performance available to Pilots Aircraft datais final arbiter

on real runway condition
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Thank you!

Logan JONES
NAVBLUE Runway Safety
logan.jones@navblue.aero
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What we observe Is not nature herself,
but nature exposed to our method of questioning.

Werner Heisenberg, theoretical physicist
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