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Fatal accidents

Major accidents

Substantial damages 

Hull losses
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Jet aircraft: Accidents per Phase of Flight (2017)
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Direct costs 

EUR 11.1M (USD 12.8M)

Indirect costs

EUR 2.6M (USD 3.1M)

Data source: 

IATA 2017 Safety Report

EASA NPA 2018_12 page 10

Average damage costs per accidents

2017 overall runway excursions 

accounted for 37.8% of all 

accidents compared the 5-year 

average of 22%. 
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Safety during approach and landing in figures (Yearly on average)

32 approach and landing 

accidents 

18 runway excursions 

accidents

7 hard landings 

5 tail strikes 

1 collision with traffic 

on runway 

1 800 Approaches flown with 

Incorrect barometric reference

1 300 000 Unstable approaches 

(3.5% of all approaches) 

30 runway excursions 

(serious incidents)

Final approaches lined up with 

taxiway? Number unknown

5 300 CAT C/D/E 

runway incursions 

450 CAT A/B 

runway incursions 

Sources:  

- IATA 2010-2014 Runway Safety Accident Analysis report

- FAA Air Traffic Safety Services, Runway Safety Report 22 (FY 2003 – FY 2006)

- Flight Safety Foundation - Go-Around Decision Making – March 2017

- EUROCONTROL – Annual Safety Report 2017

Accidents 

Incidents
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Stop distances

The keys to Closing the 

Loop on Runway Safety

Preparation Information 

Information 

Safety nets 



Preparation
ROPS 
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Prepare the Approach

Situational Awareness

• Anticipate

• Detect

• Correct

• Decide



Technologies for Improving Safety at Landing
SAFETY NETS
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3+ million 
landings with ROPS

1,500+ aircraft 
equipped with ROPS

90+ operators 
trust ROPS

Runway Overrun Prevention System (ROPS)

Designed to prevent overruns at landing  
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How does an overrun occur? 

Small deviations can 

have large impacts on the 

landing distance
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Pilot action based 

on simple 

procedure

How ROPS+ protects
Monitors Calculates Triggers
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Pilot action based 

on simple 

procedure

400ft

From 
Transition 
Altitude

Increased crew situational awareness

Corrected Altimeter Monitor/Stabilized Approach Monitoring/Taxiway Landing 

Enhanced safety throughout the approach…and more 
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Increased crew situational awareness

SmartLanding®

Combination of 2 on-board technologies to enhance runway safety

> Preventive alerts allowing corrections 

during final approach phase

> Enhanced detection of unstabilized 

approaches by the crew (unstable)

> Monitoring of erroneous altimeter setting

> Alerting when the aircraft is not aligned with 

the runway 

Performance-based runway overrun 

protection

> Protective alerts during the landing phase 

> Real time landing distance assessment for 

stopping distances

> Compatible with foreseen EASA mandate 

for ROAAS ref. NPA_2018_12 link

ROPS+

+

https://www.easa.europa.eu/document-library/notices-of-proposed-amendment/npa-2018-12


Braking Action Computation Function (BACF)
&
RunwaySenseby NAVBLUE

IMPROVING INFORMATION ON RUNWAY CONDITIONS

FORMER CORSAIR PROJECT
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Improve runway conditions awareness together … but how?  

Collaborative web 

platform

RunwaySense by 

NAVBLUE

On-board 

software

BACF

Let’s use each aircraft as a sensor 

and crowd-source the information
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Braking Action Computation Function (BACF)
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Use the data measured by the aircraft during its deceleration roll to identify the braking action level… 

Actual braking performance

Reference Aircraft Performance Model

Braking Phase

POORMED to POORMEDGOOD to MEDGOODDRY

ON-BOARD
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…and make it available to the airspace users to improve runway condition awareness



Conclusion – Closing the Loop



8 August, 2017
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Provide the right tools and 
information to the flight crew, 
to make the right decision 

at the right time
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