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What is ‘GRF’ about ? 

ICAO Global Reporting Format is «a globally harmonized

methodology of assessing and reporting runway surface

conditions that impact aircraft operations safety»

The GRF method:

→ enables a standardized correlation between runway conditions and
aircraft performance;

→ aims to improve the flight crew assessment of take-off and landing
performance;

→ promotes the mitigation of runway excursion risk.
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Entry into force:

Worldwide as of 4 Nov. 2021 but in EU MS as of 12 Aug. 2021

Global  unique common ‘code’ spoken by all the players, on a global basis

Reporting  focused on reporting runway conditions to the final user 

Format  use of standardized information layout 
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Source: EASA Annual Safety Review 2019

Runway excursions are still a safety concern …

… runway surface condition may be a contributory factor !
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Source: ICAO Circular 355

Impact of the rwy condition on accelerate-stop distance

Impact of the rwy condition on landing ground phaseImpact of the rwy condition on actual take-off distance

How does runway surface condition

affect aircraft performance …

• … when landing ?

• … when taking off ?
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Source: NTSB ACCIDENT REPORT NTSB/AAR-07/06 PB2007-910407

Dec. 8th 2005, 19.14 - SWA flight 1248 (B737) ran

off the Runway 31C after landing at MDW.

‘The aircraft rolled through a blast fence, an airport

perimeter fence, and onto an adjacent roadway,

where it struck a car before coming to a stop.’

Chicago Midway runway overrun and collision (2005), a turning point …
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Outcome

• a child killed and 1 pax seriously injuried in the car

• other 3 car pax and 18 out of 103 acft occupants injuried

• airplane substantially damaged
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US NTSB (National Transportation Saferty Board) Investigation

Probable cause of accident

‘Pilots’ failure to use available reverse thrust in a timely manner

to safely slow or stop the airplane after landing, during a

challenging landing.’

Contributing factors (among others):

‘Airlines’ failure to

• provide its pilots with clear and consistent guidance and
training regarding […] landing distance calculations;

• include a margin of safety in the arrival assessment to
account for operational uncertainties.’

Source: NTSB ACCIDENT REPORT NTSB/AAR-07/06 PB2007-910407
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NTSB - Additional findings [abstract]

• lack of consistent airline guidance, training, policies, procedures on interpretation of

braking action reports and the assumptions affecting landing distance assessments;

• urgent need for:

 guidance to Pilots, ATCO and Aerodrome Personnel on braking action and

contaminant type and depth reports to minimize subjectivity;

 means of correlating acft braking ability with rwy surface condition for reliable

assessment of airplane’s landing performance capability;

 an operationally feasible, airplane-based, acft braking ability / runway condition

assessment & reporting system;

• use of the most conservative information to increase the landing safety margin.’

Source: NTSB ACCIDENT REPORT NTSB/AAR-07/06 PB2007-910407
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Methods in use for runway condition assessment and reporting (2005)

 runway contaminant (type and depth) ‘observations’

• no clear correlation between contaminant and acft performance

 ground friction measurements (measured / calculated coefficient)

• no agreed correlation between friction values and acft braking capability

• unreliability of CFMEs under certain condition

• meaningless, not usable for landing distance calculations

 pilot braking action reports

• subjective judgement, reflecting individual perceptions

• sensitive to airplane type and deceleration methods used

Source: NTSB ACCIDENT REPORT NTSB/AAR-07/06 PB2007-910407
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NTSB Recommendation to FAA

• to issue standards and guidelines for the development, delivery, and

interpretation of runway surface condition reports;

• to establish standards for correlating acft braking ability to braking action

reports and rwy contaminant type/depth reports for rwy surface conditions

other than ‘dry’;

• to require aircraft operators to:

 conduct arrival landing distance assessments incorporating a 15% safety

margin;

 provide guidance and training to pilots / dispatcher on surface

condition and braking action reports and assumptions affecting

landing distance calculations.
Source: NTSB ACCIDENT REPORT NTSB/AAR-07/06 PB2007-910407
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need for a ‘global approach’ …

… and a ‘common language’ for all the players !
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ADR OPERATOR 

ADR operator to assess the 

runway sfc condition and 

provide the relevant 

information to AIS/ATS  

ACFT OPERATOR / 

MANUFACTURERS

Pilots to use the information 

for acft landing performance 

calculation purposes  

AIS / ATS / MET

AIS / ATS to disseminate 

the relevant information in 

a timely manner to pilots
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The TALPA - Take-off And Landing Performance Assessment Project

TALPA ARC - Aviation Rulemaking Committee, established by FAA in 2008:

• based on NTSB recommendations following MDW accident

• involving different stakeholders: NAA, Aircraft Operators & Manufacturers, Airports

• objective:

addressing the aircraft ‘take-off and landing performance assessment’ issue by

means of real-time communications of rwy conditions (from airports to pilots)

expressed in terms directly related to the expected aircraft performance.
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Source: TALPA ARC Aiport/Part 139 Working Group Recommendation (2009)
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TALPA ARC Recommendations, 2009

 focus on performance data provided by the aircraft
manufacturers for given runway conditions;

 definition of a Paved Rwy Condition Assessment
Table (Matrix), a tool for:

• aerodrome operators to perform rwy surface
assessments;

• pilots to interpret the reported runway conditions

‘in a standardized format based on acft performance

data supplied by aircraft manufacturers for each of the

stated contaminant types and depths.’

GRF Framework - 1.1 GRF Concept: history and background information

ICAO GRF - Global Reporting Format Implementation - ENAC - webinar, 09.12.2020 
15



TALPA-ARC Matrix
(final version, after validation)

The Matrix aims at providing:

 objective assessments

 directly related to contaminant type/depth

categories

 determined by acft manufacturers to

cause specific changes in acft braking

performance

Related procedures: FAA AC No:150/5200-28F

Source: FAA - Technical Note DOT/FAA/TC-TN13/22 (June 2013)
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ICAO activities to address the issue of rwy sfc conditions assessment

and reporting methods - ICAO Friction Task Force (est. 2008):

• focused on addressing shortcomings in ICAO SARPs
• multidisciplinary approach, key industry experts / stakeholders
• review, update and recommend changes to the existing provisions

FTF Phase 1 (2008-2011)
• revised Annex 14 and 15, reporting procedure,
• revised Snowtam Form (ESF, no longer ‘Mu’)
• publication of Circular 329

FTF Phase 2 (2011-2020)
• development of Global Reporting Format concept (2016)
• proposed amendments to SARPs (FTF / AIS-AIM Study

Group)
• ICAO Circular 355

2008

2011

2016 

2020
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GRF Framework - 1.2 ICAO regulatory framework

Rwy Condition Code 

RWYCC

Measured / calculated 

Coefficient Mu (µ) 

Estimated Surface 

Friction 

(new methodology - GRF)

2013 2020

(assessment mainly based 

upon ‘µ’ measurements)

(assessment based upon all 

information available)

ICAO - Evolution of of rwy condition assessment methodology and philosophy …
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Annex 3 (Meteor. Service …)

Annex 6-II (Operations of acft)

Annex 8 (Airworthiness of acft)

Annex 14-I (Aerodromes)

Annex 11 (ATS)

Annex 15 (AIS) Doc 9981 PANS - Aerodromes

Doc 10066 PANS - AIM

Doc 4444 PANS - ATM

Doc 10064 Acft Performance Manual*

Adoption of GRF - coordinated amendment of ICAO Annexes & Docs ICAO …

Circular 355 
(replacing Circ. 329)

* new, unedited version
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… towards a ‘global approach’ …

… and a ‘common language’
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ADR OPERATOR 

ANNEX 14 (ADR)

Doc 9981 PANS-ADR

Circular 355

ACFT OPERATOR

ACFT MANUFACTURERS 

ANNEX 6 (OPS)

ANNEX 8 (AW)

Doc 10064 APM

AIS / ATS / MET 

ANNEX 3 (MET)

ANNEX 11 (ATS)

ANNEX 15 (AIS)

Doc 4444 PANS-ATM
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ANNEX 14 Vol. I Aerodromes (Ed. 7th - Amdt 13-B)

Main changes relating to GRF:

[1.1] Definitions (RCAM, RWYCC, RCR, rwy condition descriptors,

rwy surface conditions: ‘dry’, ‘wet’, ‘slippery wet’, ‘contaminated’)

[2.9] Condition of the movement area and related facilities

[10.2] Pavements (maintenance)

[10.3] Removal of contaminants

[Att. A6] Reporting of runway surface condition (RCR concept,

RWYCC, RCAM, training of personnel)

GRF Framework - 1.2 ICAO regulatory framework
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Associated objectives and operational practices are described in Doc 9981
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ICAO Doc 9981 PANS-Aerodromes (2nd Ed. 2016)

Part II Aerodrome Operational Management

Ch. 1_ Reporting format using standard runway condition report

[1.1] Runway surface condition assessment and reporting

• General

• Objectives

• Operational practices (RCR, RWYCC, RCAM)

[Att. A] Methods of assessing runway surface condition

(for maintenance purposes)

Source: ICAO Doc 9981

GRF Framework - 1.2 ICAO regulatory framework

ICAO GRF - Global Reporting Format Implementation - ENAC - webinar, 09.12.2020 
23



Philosophy of Runway Condition Reporting

Assessing & reporting the rwy / movement area condition is necessary

to provide crew with the information needed for safe operation of acft.

• ADR Operator is required to assess runway conditions whenever

water, snow, slush, ice or frost are present on an operational rwy.

• The assessment is based on contaminant type / depth / coverage

(information to be kept updated, changes reported without delay).

• Flight crews use the reported information for aircraft performance

calculations.
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ICAO Circular 355 - Global Reporting Format in a nutshell …

‘GRF is a validated method replacing subjective judgements with

objective assessments directly related to criteria relevant for

aircraft performance, determined by the aircraft manufacturers.’

It is based on 5 fundamental elements:

 Runway Surface Condition

 Runway Surface Condition Descriptor

 RWYCC (RunWaY Condition Code)

 RCAM (Runway Condition Assessment Matrix)

 RCR (Runway Condition Report)
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Runway Surface Conditions

A runway may be: ‘dry’, ‘wet’, ‘slippery wet’ or ‘contaminated’.

Runway Surface Condition Descriptors (contaminants):

• compacted snow

• dry snow

• frost

• ice

• slush

• standing water

• wet ice

• wet snow
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A runway is contaminated when the coverage is

more than 25% of the surface of at least one third; below

this threshold, it is assumed to be dry.

Aircraft performance is considered to be impacted

whenever coverage on any rwy third exceeds 25%
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RWYCC - Runway Condition Code is a numerical code (0-

6) used in the RCR to describe the effect of surface condition on

aircraft performance (reported for each rwy third).

RCAM – Runway Condition Assessment Matrix is a tool

used to determine the Runway Condition Code.

RCR - Runway Condition Report is a standardized report

relating to runway surface condition and its effect on aircraft

performance.
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PANS AIM (Doc 10066) Appendix 4 - New Snowtam Format

SNOWTAM format until 3 Nov. 2021 SNOWTAM format as of 4 Nov. 2021
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Rwy Condition Description

Rwy Condition Code new)

Percent Coverage (new)

Performance Calculation
Section (new)

Situational Awarness
Section (new)

Estimated Surface Friction

new items
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Remember …

• The intent of the assessment and reporting procedures is to communicate

the runway surface conditions to aircraft operators in a way that is consistent

with the effect on aircraft performance.

• The purpose of the RCR is to establish a common language between all

system actors, based on the impact of runway conditions on aircraft

performance.

• It is essential for aerodrome personnel to accurately report runway condition

rather than seek a systematically conservative assessment of RWYCC

(‘conservatism’ is different from motivated ‘downgrade’).
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GRF Framework - 1.3 EU regulatory framework

EU regulatory framework
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Adoption of GRF at EU level  

EASA Rulemaking process aimed at adopting the GRF was based on:

• FAA TALPA ARC work

• ICAO Annexes (3, 6, 8, 11, 14*, 15)

• ICAO Docs (9981, 10066, 4444, 10064) & Circular 355

• Safety Recommendations issued by Accident Investigation Boards

• EAPPRE Recommendations

* Ed. 7th - Amdt 13-B Source: EASA
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Source: EASA
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EASA Regulatory Process … in a nutshell

Source: EASA

RMT.0477 
Technical requirements and 
operational procedures for 

AIS and AIM

RMT.0704 
Runway condition assessment

and reporting
(+ RMT.0703 ‘Runway Safety’)

3 coordinated RMT 
(Rulemaking Tasks) 

addressing …

AIR OPS / IAW
RMT.0296

RMT.0296 
Review of the aeroplanes

performance requirements for 
CAT operations
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ADR / ATM / ANS
RMT.0704

AIS / MET 
RMT. 0477

Multidisciplinary
‘cross-domain’

approach
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As a result of the 3 RMGs, coordinated amendments to

• Reg. EU 2017/373 > Opinion 02/2018 > Reg. EU 2020/469

• Reg. EU 965/2012 > Opinion 02/2019 > Reg. EU 2019/1387

• Reg. EU 139/2014 > Opinion 03/2019 > (publication pending)

• Reg. EU 923/2012 > Opinion 03/2019 > (publication pending)

• + EASA AMC/GM

Source: EASA
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Changes stemming from EASA Regulation
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Changes stemming from EASA Regulation
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New IRs relating to the adoption of GRF (Opinion 03/2019)

 ADR.OPS.A.057 Origination of NOTAM

 ADR.OPS.A.060 Reporting of sfc contaminants

 ADR.OPS.A.065 Reporting of the rwy sfc condition

 ADR.OPS.B.036 Ops on specially prepared winter rwys

 ADR.OPS.B.037 Assessment of rwy sfc condition …

+ related EASA AMC/GM
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