
Session VII - Initiatives to Promote and 

Support Runway Safety Culture

Michael Watkins, Senior Air Traffic Representative – Asia Pacific
U.S. Federal Aviation Administration
5 March 2019, Singapore Aviation Academy



Truths

• Aviation is risky

• No one intends to cause 

an aviation accident

• Identify and manage risk 

• Collaborate to reduce risk

• Don’t wait for an accident

• Learn from your mistakes

• Adapt best practices



Reducing Risk
• Regulation is needed

• Education and outreach more 
important

• Must identify hazards
o All participant perspectives

• This presentation focuses on 
o Incursions

o Resources

o Hot Spots 

o Excursions

o Wrong Surface Initiative

o Language Proficiency



Risk Management

https://www.faa.gov/airports/runway_safety/publications/media/2015_ATO_Safety_National_Runway_Safety_Plan.pdf

Acceptable Risk

https://www.faa.gov/airports/runway_safety/publications/media/2015_ATO_Safety_National_Runway_Safety_Plan.pdf
https://www.youtube.com/watch?v=LlyOom0bwwY


Incursion Rates

• Incursion rate less 

than 3/100,000 

operations

• Very few accidents

• Promote reporting 

culture

• Use data to identify 

and reduce risk

ATC
Pilot

Vehicle/Pedestrian



https://www.faa.gov/airports/runway_safety/resources/

Construction
Pilots
ATC
Drivers 

https://www.faa.gov/airports/runway_safety/resources/


Construction

• Best Practices

• Checklist

• “How to” guidance

• Samples

Communication

Advisories

• Additional Resources

https://www.faa.gov/airports/runway_safety/resources/

https://www.faa.gov/airports/runway_safety/resources/


Pilots

• Best Practices

• Phraseology Changes

• Runway Status Lights 

(RWSL) and other system 

familiarization

• Airport Diagrams

• Marking Flash Cards

• Additional FAA and 

External Resources

https://www.faa.gov/airports/runway_safety/resources/

https://www.faa.gov/airports/runway_safety/resources/


Controllers

• Best Practices

• Runway Status Lights 

and other system 

familiarization

• Communication and 

Advisory 

“How to” Guide 

Samples

• Additional FAA and 

External Resources

https://www.faa.gov/airports/runway_safety/resources/

https://www.faa.gov/airports/runway_safety/resources/


Drivers

• FAA Drivers Guide

• Animation and Videos

• Best Practices

• Hot Spots

• Additional FAA and 

External Resources

https://www.faa.gov/airports/runway_safety/resources/

https://www.faa.gov/airports/runway_safety/resources/


Hot Spots
• A Hot Spot is a 

location on an 
airport with a history 
of potential risk of 
collision or runway 
incursion

• Identified by 
observations or 
history

• Requires increased 
attention by ATC, 
pilots and drivers

https://www.faa.gov/airports/runway_safety/hotspots/hotspots_list/

https://www.faa.gov/airports/runway_safety/hotspots/hotspots_list/




Common Runway Excursion Factors

• Runway contamination

• Adverse weather

• Mechanical failure

• Pilot error

• Unstable approaches

https://runwayexcursions.faa.gov/

https://runwayexcursions.faa.gov/


Avoiding Excursions: 

Tips for Controllers
• Fly the Arrival/Approach procedure as published

• Avoid routine vectoring

• When vectoring aircraft, provide track miles to the airport

• Keep the pilot informed of ATC intentions

• Ensure the runway is appropriate for the wind

• Issue accurate and timely information

• Apply appropriate speed control restrictions

• Give preference to precision approaches

• Avoid combining a descent and a speed reduction

• Comply with operational flight requirements

• Avoid close-in runway changes, even to a parallel runway 



Avoiding Excursions:

Tips for Pilots
• Be predictable

• Maintain a mental picture of the descent profile

• Advise ATC if a descent or additional track miles are 
needed for a stable approach

• Understand published ATC procedures/airspace 
restrictions affecting the approach

• Requests deviations for operational requirements, not 
for convenience

• If you can't comply, let ATC know early

• Tell ATC if you need extra time on the runway, before 
accepting a clearance 

• In an emergency situation, let ATC know as soon as 
practicable



Wrong Surface Initiative



San Francisco (SFO) Example

Four Wrong Surface events in 12 months



Language Proficiency
• Effective teamwork requires effective communication

• ICAO proficiency levels: Level 1 “Pre-Elementary” to 
Level 6 “Expert”

• Pilots and ATC require Level 4 “Operational” 
proficiency or better for international operations 

• English no longer the dominant first language 

• Not limited to pilot and controller communications 

• Crew communication and flight training also affected 

• Most safety and training literature assumes English 
proficiency

• Use standard phraseology

• Develop language training for uncommon situations



Additional Safety Programs
Education and Outreach

• Commercial Aviation Safety Team (CAST)

• Runway Safety Action Teams (RSAT)

• FAA Safety Team (FAAST)

• WINGS - Pilot Proficiency Program

• Partnership for Safety

• Local Runway Safety Teams (LRST)

• Safety Management System (SMS)

Reporting

• Aviation Safety Action Program (ASAP)

• Air Traffic Safety Action Program (ATSAP)

• Technical Operations Safety Action Program (T-SAP)

• Airport Voluntary Reporting System (AVRS)

• Flight Operations Quality Assurance (FOQA) 



https://www.faa.gov/airports/runway_safety/equiz/

https://www.faa.gov/airports/runway_safety/equiz/
https://www.faa.gov/airports/runway_safety/equiz/
https://www.faa.gov/airports/runway_safety/equiz/
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mailto:Michael.W.Watkins@FAA.gov
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“Most of the world will make decisions 
by either guessing or using their gut. 
They will be either lucky or wrong.”-
Suhail Doshi, CEO, Mixpanel

“It is a capital mistake to theorize before 
one has data.”- Arthur Conan Doyle, 
Author of Sherlock Holmes



Without data there can be no 

analysis



Swiss Cheese Model



Need for Voluntary Reporting

Source: NASA ASRS Program Briefing



Aviation Safety Reporting System

https://asrs.arc.nasa.gov/

https://asrs.arc.nasa.gov/


ASRS Concept and Mission

Source: NASA ASRS Program Briefing

https://asrs.arc.nasa.gov/docs/ASRS_ProgramBriefing.pdf


Headlines

U.S. air traffic control error numbers double
Feb 11, 2011
By The Associated Press

Time To File a NASA Report
December 3, 2013 
By Talbot Martin, AOPA

Is the FAA After Your Ticket?
Here is how changes in the way that pilot 

deviations are reported just might affect you.
July 18, 2012
By Pia Bergqvist, FLYING Magazine

FAA Offers 'Immunity' for Safety Reports
January 15, 2000
By Don Phillips, Washington Post

Safety Through Confidentiality
May 15, 2018 
By Dan Namowitz, AOPA



ASRS Monthly Reports

Source: NASA ASRS Program Briefing

https://asrs.arc.nasa.gov/docs/ASRS_ProgramBriefing.pdf


ASRS Reporting Sources

Source: NASA ASRS Program Briefing

https://asrs.arc.nasa.gov/docs/ASRS_ProgramBriefing.pdf


ASRS Report Processing

Source: NASA ASRS Program Briefing

https://asrs.arc.nasa.gov/docs/ASRS_ProgramBriefing.pdf


Research Studies  

Operations & Human Factors 

Source: NASA ASRS Program Briefing

https://asrs.arc.nasa.gov/docs/ASRS_ProgramBriefing.pdf


Safety Analysis Team (SAT)

• Collaborative Data Analysis

• SAT is composed of representatives from industry 

associations and government, including: 
Aircraft Owners and Pilots Association (AOPA), Experimental Aircraft 

Association (EAA), General Aviation Manufacturers Association 

(GAMA), specific manufacturers, the instructor community, type 

clubs, National Transportation Safety Board (NTSB), NASA and the 

FAA.

• Research or data analysis supplied by the FAA 

Runway Safety Office.



SAT Recent Activity

2008 Runway Safety Call to Action

Reducing Runway Incursions

• Divided into several task teams 

• Reviewed records from the FAA Runway Safety 
Database. 

• Looked for characteristics identified in Mandatory 
Occurrence Reports (MORs), investigator remarks 
from Flight Standards Service and Airports 

• Provided insights into the cause of an incident or the 
sequence of events that led to the incursion



Visual Markings

• Focused on General Aviation (GA) pilots who 
ignore or miss runway signage and markings 

• Data demonstrates pilots with 1,500 hours or 
more are primarily involved in these runway 
incursions. 

• Most incidents had inadequate or missing 
signage, recent airfield modifications or 
construction, and confusing geometry

• In 25% of cases, pilots did not review the 
airfield diagram prior to taxi



Procedures and Awareness
• Considered risks caused by distraction, memory 

failure, expectation bias, multitasking, and 
inattention during clearance delivery

• More than 260 events indicate procedures and 
awareness played a role 

• Reports highlight that pilots get lost on the 
airport surface or are taking wrong turns due to 
distractions or inattentiveness 

• Many cases include experienced pilots, 
including Part 121 operations



TAXI INSTRUCTIONS

Common factors in current taxi instructions

• Infrequent use of progressive taxi instructions

• Use of the phrase “Via” vice “Turn Left/Right”

• Long and complex taxi instructions

• Heightened awareness around hot spots

• Consider when/where “Hold Short” instructions 

should be issued in the taxi instructions.



Communications
• Miscommunication occurred frequently, but the factors were not 

isolated to a common cause 

• Pilots often mistake the intended recipient and commit read-back 
errors. Many of are pilots with more than 1,500 hours 

• Errors not limited to specific airports or airport types 

• Pilots rarely ask for clarification 

• In 28% of cases, pilots reported a congested radio frequency 

• In 10% of cases, pilots admitted that they did not “clearly 
understand the taxi instruction.”

• More than 500 events associated with Airport Surface Detection 
Equipment – Model X (ASDE-X), installations. 
Communications was less often a contributing factor 

Suggests ASDE-X (surface surveillance) may reduce errors and 
incursion rates.



ASRS Runway Incursion Analysis

Brauch, G. and Connell L. J. (2017). Data Analysis of ASRS Runway 
Incursion Incident Reports. NTSB Runway Incursion Safety Issues 
Prevention and Mitigation Forum. Sept 19-20, 2018, Washington 
DC. Accessed at: https://ntsb.gov/news/events/Pages/2017-ri-FRM.aspx

https://ntsb.gov/news/events/Pages/2017-ri-FRM.aspx


Communication Factors
Communication Breakdown – Reported 

Explanations

• Airport Information Systems (ATIS, ASOS, etc.)

• Blocked/Stepped-On Transmissions

• Equipment Issues

• Expectation Bias

• Frequency Congestion

• Incomplete/Insufficient Clearance Information

• Intrafacility/Interfacility Coordination Issues

• Language Barrier

• Memory Lapse

• Misunderstood Clearance

• Non-Standard Phraseology or Procedure

• Readback/Hearback

• Similar Callsign

• Wrong Aircraft was Issued/Took Clearance

“…Tower inquired if we had already 
crossed the line and I acknowledged 
that we had. We were then cleared 
for an immediate departure. The 
small general aviation aircraft was 
asked to make a 180 back across his 
hold short line. … When in question 
VERIFY! I did not do this. Verify your 
call sign in ANY ATC radio 
transmission. I assumed the takeoff 
clearance was for us and due to 
partially blocked radio call, missed 
the fact that it was not for us.”
(ACN 1447207 Excerpt)

Brauch, G. and Connell L. J. (2017). Data Analysis of ASRS Runway 
Incursion Incident Reports. NTSB Runway Incursion Safety Issues 
Prevention and Mitigation Forum. Sept 19-20, 2018, Washington 
DC. Accessed at: https://ntsb.gov/news/events/Pages/2017-ri-FRM.aspx

https://ntsb.gov/news/events/Pages/2017-ri-FRM.aspx


Confusion Factors

Confusion – Reported 
Explanations

• Airport Chart

• Airport Construction

• Airport Layout, Runway Configuration

• Airport Maintenance/Condition

• Airport Marking Issues

• Airport Signage Issues

• Language Barrier

• Policy/Procedure

• Readback/Hearback

• Similar Callsign

• Unclear ATC Instruction/Clearance

• Untimely ATC Instructions

• Weather Elements

“…As I came towards the end 
of what would be the downwind, 
I started to question whether I 
was understanding the layout 
of the runways. Buchanan has 
4 runways in a set of two that 
are 30 degrees different from 
each other. It is a very 
confusing airport.”
(ACN 1443828 Excerpt)

Brauch, G. and Connell L. J. (2017). Data Analysis of ASRS Runway 
Incursion Incident Reports. NTSB Runway Incursion Safety Issues 
Prevention and Mitigation Forum. Sept 19-20, 2018, Washington 
DC. Accessed at: https://ntsb.gov/news/events/Pages/2017-ri-FRM.aspx

https://ntsb.gov/news/events/Pages/2017-ri-FRM.aspx


Distraction Factors

Distraction – Reported 
Explanations

• Airport Construction

• Airport Maintenance/Condition

• Checklist, Chart, or Other 
Documentation

• Co-worker Interruption/Interference

• Equipment Issue

• Non-Standard Phraseology

• Performing Heads-Down Task

• Scanning Traffic

• Traffic Volume

• Untimely ATC Instructions

• Visual Cues (Airport 
Markings/Signage)

• Weather Elements

“…Contributing factors were numerous 
taxiway and runway closures due to 
construction. This has been going on 
for an extended period of time. I 
listened to ATIS and copied the 
closures and other NOTAMS. This is 
my home airport, so the construction 
was not new to me. Also the flight was 
going to be long with a fuel stop, and 
arrival weather considerations in 
[destination]. This possibly distracted 
me from the non-standard taxi to 22L
and ending up thinking hold short of 

22L instead of 22R.” (ACN 1426542 Excerpt)

Brauch, G. and Connell L. J. (2017). Data Analysis of ASRS Runway 
Incursion Incident Reports. NTSB Runway Incursion Safety Issues 
Prevention and Mitigation Forum. Sept 19-20, 2018, Washington 
DC. Accessed at: https://ntsb.gov/news/events/Pages/2017-ri-FRM.aspx

https://ntsb.gov/news/events/Pages/2017-ri-FRM.aspx


Aviation Safety Action Program
• Goal is to enhance safety by preventing accidents and 

incidents 

• Encourages voluntary reporting of safety issues and 
events identified by employees of certain certificate holders

• FAA will not use ASRS information against reporters in 
enforcement actions 

• Waive fines and penalties* for unintentional violations of 
federal aviation statutes and regulations which are reported 
to ASRS 

• The FAA values the safety information and the products 
made possible, through incident reporting to the ASRS

*subject to certain limitations



FAA AVIATION SAFETY INFORMATION 

ANALYSIS AND SHARING (ASIAS) SYSTEM 
• ASIAS connects 185 public and proprietary data sources and voluntarily provided safety 

data. including:
ACAS (AirCraft Analytical System) ASAP (Aviation Safety Action Program),

ASDE–X (Airport Surface Detection Equipment–Model X) ASPM (Airspace Performance Metrics),

ASRS (Aviation Safety Reporting System) ATSAP (Air Traffic Safety Action Program),

FOQA (Flight Operational Quality Assurance) METAR (Meteorological Aviation Report),

MOR (Mandatory Occurrence Reports) NFDC (National Flight Data Center),

NOP (National Offload Program office track data) SDR (Service Difficulty Reports), 

TFMS (Traffic Flow Management System)

• FAA teams with Commercial Aviation Safety Team (CAST) and General Aviation Joint 

Steering Committee (GAJSC) to monitor known risk, evaluate effectiveness of mitigations, 

and detect emerging risk.

• Leverages voluntarily provided safety data from operators to represent 99% of U.S. air 

carrier commercial operations.  

• CAST and GAJSC highlight benefits of sharing protected, non-punitive safety data.

• Partners with Aviation Safety InfoShare to publicize safety issues and best practices 

• Provides a data-driven approach to identify systemic safety issues



ASIAS Members

Members include 

46 air carriers 

63 corporate operators 

two manufacturers

two MRO



International Confidential Aviation 

Safety Systems (ICASS) 

ICASS Group promotes confidential 

reporting systems as an effective method 

of enhancing flight safety in commercial air 

transport and general aviation operations.

https://asrs.arc.nasa.gov/international/overview.html#1

https://asrs.arc.nasa.gov/international/overview.html#1


International Confidential Aviation 

Safety Systems 
• 21 Current ICASS

Programs

• All depend on 
voluntary reporting 

• Non-punitive 
reporting culture

• Common risks 
across the globe

• Sharing of best 
practices and trends

https://asrs.arc.nasa.gov/international/overview.html#1

https://asrs.arc.nasa.gov/international/overview.html#1


ASRS Model Applications
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