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Flight Safety Foundation, Runway Safety Initiative Report, May 2009

97 % of all runway related accidents between
1995 and 2008 were runway excursions and 80%
of them were landing excursions (over-run, veer-off)
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Contaminated runways increase the risk of 
runway excursions (stakeholder issues) :

� Airports
• Runways not constructed/maintained to maximize 

effective friction and drainage
• Late or inaccurate runway condition reports
• Inadequate snow and ice control plans

� Aircraft Manufacturers
• lack of appropriate operational and performance 

information for operators (aircraft stopping 
characteristics) that includes the full spectrum of  
runway conditions

Runway Safety Risk Factors
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� Flight Operations
• Ineffective breaking, Thrust reverser issues

� Regulators
• Lack of regulatory requirement to provide flight crews  a 

consistent format for take-off and landing data for a ll 
runway conditions

• Inadequate regulation for the provision of correct, up -to-
date and timely runway condition reports to aircrews

• Currently there is no international standard for 
measuring and reporting runway conditions

Runway Safety Risk Factors
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� The Annexes to the Chicago Convention:
Annex 1- Personnel Licensing
Annex 2- Rules of the Air
Annex 3- Meteorological Service for International Ai r Navigation
Annex 4- Aeronautical Charts
Annex 5- Units of Measurement to be used in air and ground operations
Annex 6- Operation of Aircraft
Annex 7- Aircraft Nationality and Registration Marks
Annex 8- Airworthiness of Aircraft
Annex 9- Facilitation 
Annex 10- Aeronautical Telecommunications
Annex 11- Air Traffic Services
Annex 12- Search and Rescue
Annex 13- Aircraft Accident and Incident Investigati on
Annex 14- Aerodromes
Annex 15- Aeronautical Information Services
Annex 16- Environmental Protection
Annex 17- Security
Annex 18- The Safe Transport of Dangerous Goods by A ir

ICAO Provisions
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� Volume 1
• §2 – Promulgation of aerodrome date including conditio n 

of movement area and related facilities such as:
� a) water on a runway
� b) snow, slush and ice on a runway

• §3 – Physical characteristics including slopes, drai nage 
& friction characteristics of movement areas

• §10 – Maintenance and inspection of pavements 
including friction measurement, contaminants & 
overlays

• Attachment A (green pages, guidance):
� Section 6 – determining and expressing friction char acteristics of 

snow- and ice-covered paved surfaces
� Section 7 – determination of friction characteristic s of wet paved 

runways

ICAO Annex 14
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� Part 2 – Pavement Surface Conditions

• provide guidance in ensuring adequate measures are 
taken to overcome problems relating from contaminants,  
debris on, or weathering of, the movement area

• provide guidance on:
� basic factors affecting friction,
� correlation between friction measuring devices,
� description of devices,
� measuring and reporting friction values on snow-, i ce- and water-

covered surfaces,
� collection and dissemination of pavement surface co ndition 

information
� clearance and removal of contaminants

Doc 9137 Airport Services Manual
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� Part 8 – Airport Operational Services

• Identification of a number of duties to be carried ou t by 
airports:

- § 3 Surface Inspections

- § 6 Adverse Weather Conditions

- § 7 Measurement of Surface Friction

Doc 9137 Airport Services Manual
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� Part 9 – Airport Maintenance Practices

• Maintenance practices required at an airport to maintai n 
safety, efficient and regular aircraft operations

• § 4 Maintenance of pavements including cleaning of 
contaminants, removal of snow and ice

• § 5 Maintenance of drainage systems

Doc 9137 Airport Services Manual

EASA workshop on runway friction and aircraft braking
Paris, 11.-12.03.2010



ICAO
EUR/NAT Office

-11-

� Part 3 – Pavements

• Guidance on design of pavements

• § 5 Runway surface texture and drainage characteristics

Doc 9157 Aerodrome Design Manual
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� § 4.1.1 – Promulgation of information related to, 
inter alia, aerodromes in AIP (Appendix 1)

• Appendix 1 – Contents of AIP, Part 3 Aerodromes

AD 1.1 :  Friction measuring device used and runway 
friction level below which the State will declare 
the runway to be slippery when wet

AD 1.2.2 : Details of snow plan

AD 2.7 : Seasonal availability – clearing

AD 2.12 : Runway physical characteristics – slopes of 
runways and stopways

ICAO Annex 15
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� § 5.2.3 – Information on snow, slush, ice and 
standing water using SNOWTAM (Appendix2)

ICAO Annex 15
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� Amendment 33 introduced defintions to grooved 
or PFC runway and runway surface conditions
• Grooved or porous friction course (PFC) runway :

A paved runway that has been prepared with lateral grooving or a
PFC surface to improve braking characteristics when  wet

• Runway Surface Conditions* 
� a) Contaminated runway :

A runway is contaminated when more than 25% of the runway 
surface area (whether in isolated areas or not) wit hin the required 
length and width being used is covered by:
- water, or slush more than 3mm deep;
- loose snow more than 20mm deep;
- compacted snow or ice, including wet ice

� b) Dry runway :
A dry runway is one which is clear of contaminants and visible 
moisture within the required length and width being  used. 

� c) Wet runway :
A runway that is neither dry or contaminated * plus 2 notes

ICAO Annex 6
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� Chapter 12,

Phraseologies

§ 12.3.1.10

Aerodrome Information

Doc 4444 PANS-ATM
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� Background Aerodrome Operations and Services 
WG AOSWG/1 (2005):
• Measurements to be used for maintenance purposes
• Updates required in ICAO provisions related to friction
• Need to improve and standardize information that are 

passed to aircrews on contaminated runways

� Background AOSWG/3 (2006):
• Issues associated with Continuous Friction Measuring 

Equipment (CFME)-reliability, accuracy, repeatability
• Data produced does not correlate with the data used by  

aircraft manufacturers
• CFME indicated misleading results when operated in 

slush and wet snow
• ....

ICAO Friction Task Force (FTF) 
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� Background AOSWG/3 (2005):
• Estimated braking action in Annex 14, Vol. 1, Attac hment 

A is only for compacted snow and ice 
• No international consensus regarding direct relation 

between µ-values that are obtained from CFME and 
aircraft landing performance values:
� In one State, µ-values were only used for maintenan ce planning 

purposes
� In one State, where µ-values conducted on runway wi th slush/wet 

snow, estimated braking action based on µ-values sh all not  be 
provided to aircraft operators

• AOSWG/3 agrees to establish a FRICTION TASK FORCE 
(FTF) with specific Terms of References

• FTF was agreed by Aerodrome Panel-WG/WHL-4 (2008)

ICAO Friction Task Force (FTF) 
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� Terms of Reference :
1. Review and update ICAO provisions for runway surf ace friction 

measurement & reporting
2. Review and determine requirements for friction me asurement 

(CFME, PIREPS, DEC’Ls, etc) according to each type of 
contaminants

3. Ensure clear distinction between runway maintenan ce and 
operational issues

4. Collect data to establish correlation between run way surface 
condition and aircraft braking action

5. Examine methodologies for friction measurement, t aking into 
account different types of surface/contaminant/equi pment & 
differences between friction measurement for runway  
maintenance and aircraft operations

6. interpretation, use and promulgation of operation al runway 
friction characteristics information

7. Establish links to other ICAO Panels/WGs and othe r bodies

ICAO Friction Task Force (FTF) 
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� Deliverables 
� PROPOSED AMENDMENTS to SARPS and GM in ANNEX 

14, VOL I (AP/2) & other related ANNEXES 
� ICAO CIRCULAR on FRICTION ISSUES (end 2009)
� ACTION PLAN for further improvement

� Documentations to be used
• Annex 14, Vol 1
• Annex 3 
• Annex 6
• Annex 8
• Annex 11
• Annex 15
• Doc 9137 Airport Services Manual (Part 2, 8, 9)
• Doc 9157 Airport Design Manual (Part 3)

ICAO Friction Task Force (FTF) 
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� FTF Key Competencies 
� Pavements (Design, Friction, Maintenance)
� Aerodrome Operations
� Aircraft Operations
� Aircraft Manufacturing
� ATS Operations
� AIS Promulgation

� FTF Composition
• States: Canada, France, Germany, Japan, Netherlands, 

Norway, UK, USA
• International Organisations: ACI, IATA, IFALPA, IFATCA  

& ICCAIA
• FTF Rapporteur: Mr. Armann Norheim (Norway)
• FTF Secretary: Mr. Angelo Boccanfuso (Canada) 

� FTF Results ...Session 2 

ICAO Friction Task Force (FTF) 
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� Runway Friction and Aircraft Breaking ...
� is spread out in various ICAO Annexes and Documents
� an issue not only for the flight crew & aircraft operators, 

but also for airports, manufacturers and ATM regulators
� requires global-uniform standards for runway condition 

measuring & reporting and aircraft perofrmance data

� Solutions should ...
� build on existing results from the developments
� connect the different elements

from the proposals and
concentrate the efforts

� be developed towards a global
application / implementation

� reduce the risk of
runway excursions

Conlusions
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