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According to the analysis 

from the International 

Air Transport Association 

(IATA), one runway 

excursion is reported for 

every 1.3 million flights, 

and runway excursions 

account for approximately 

23% of the accidents in 

IATA’s global accident 

database¹. The International 

Civil Aviation Organization 

(ICAO) also identified that 

runway surface conditions 

have contributed to many 

safety events, due mainly 

to the lack in accuracy and 

timeliness of assessment 

and reporting methods.

P
reviously, runway surface 

friction values were used to 

determine and report surface 

conditions. However, studies were 

unable to harmonise the various 

friction measuring devices and 

link them to aircraft performance. 

This is largely due to the difficulty 

in developing a universally agreed 

reference for friction measuring 

devices, and issues associated 

with the repeatability and 

reproducibility of the friction 

measuring devices in use. 

In response, the ICAO Friction 

Task Force was formed to develop 

a global system to harmonise 

different approaches taken by 

States in assessing and reporting 

runway surface conditions. This 

system is known as the Global 

Reporting Format (GRF) for 

runway surface conditions.

What Is GRF? 
GRF is a globally harmonised 

methodology to assess and 

report runway surface conditions 

in a runway condition report 

(RCR). It allows aircraft operators, 

in conjunction with performance 

data provided by aircraft 

manufacturers, to determine if 

landing or take-off operations 

can be conducted safely. 

Whenever contaminants are 

present on a runway, the 

aerodrome operator will assess 

the runway surface conditions 

using a standardised matrix, 

and prepare the RCR. The RCR 

contains standardised runway 

condition codes (RWYCC) 

contaminant descriptions for 

every one-third of the runway’s 

length.

GRF and Stakeholders

Civil Aviation Authority ensures 

national regulations are updated 

to reflect GRF requirements

Aeronautical Information 
Services (AIS) provides the 

information received in the RCR to 

end users (via SNOWTAM (a special 

series NOTAM))

¹ Based on reported figures from 2005 to first half of 2019.

GRF Workflow at Changi/Seletar Airports

CAG assesses runway surface 

condition and generates RCR
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[Where required] CAAS ATS and 

aerodrome operator act on AIREP
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Sample Runway Condition Report (RCR)

Lower runway 
designation 
number

MMDDhhmm date and 
UTC time of assessment

Aerodrome 
location 
indicator

Milestones Leading to 
Successful GRF 
Implementation

Planning and Development 

Recognising that the smooth 

rollout of the GRF on 4 November 

2021 required careful assessment, 

planning and communication, 

stakeholders attended the ICAO-

Airports Council International (ACI) 

training to familiarise themselves 

with the international standards. 

Concurrently, CAG explored 

different assessment and reporting 

tools for runway surface conditions. 

Key considerations included the 

The GRF Ecosystem

CAAS 
ATS
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Aircraft Manufacturers provide the 

necessary performance data in the 

aeroplane flight manual

Aircraft Operators utilise the RCR in 

conjunction with performance data 

provided by the aircraft manufacturers 

for performance calculations and 

provide AIREP where required

Air Traffic Services (ATS) conveys the information 

received in the RCR and/or special air-reports 

(AIREP) to end users (via voice communications, 

Automatic Terminal Information Service (ATIS), 

Controller Pilot Data Link Communications (CPDLC))

Aerodrome Operator assesses runway 

surface conditions, prepares the RCR, and 

passes it on to ATS and AIS

GRF Workflow at Changi/Seletar Airports
CAG

CAAS ATS informs 
CAG of AIREP

CAAS ATS 
transmits via 
voice/ATIS

CAAS AIS 
generates 
and publishes 
SNOWTAM

Aerodrome Operator -
Changi Airport Group (CAG)

[Where required] Aircraft operators 

report braking action experienced to 

CAAS ATS (AIREP)

CAG reports RCR to ATS and AIS
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CAAS ATS and CAAS AIS promulgates 

RCR to aircraft operator
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Aircraft operators use RCR in 

airplane performance calculation
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WSSS  03310100  02L  6/5/2  NR/50/50  NR/NR/05  DRY/WET/STANDING WATER

Condition 
description for 
each runway third

Depth of contaminant in mm for each 
runway third (depth of water up to 
3mm need not be reported)

Percentage coverage by contaminant for 
each runway third (NR: not reported)

Runway condition code for each runway 
third, as seen in the direction of travel 
from the lower designation number

timeliness and accuracy of reporting, 

minimised impact to runway 

operations, and safety of personnel 

and aircraft. Eventually, CAG decided 

on an automated system which 

combined rainfall data, water depth 

measurements, and a hydraulic flow 

model. 

CAAS ATS and CAAS AIS also upgraded 

their existing systems to be GRF-ready 

and, where appropriate, interface with 

CAG’s system to increase reporting 

timeliness and accuracy.

Training, Tests, and Trials 

From July 2020 to October 2021, staff 

were trained on systems and processes. 

Trials were also carried out in phases, 

starting with tabletop exercises in 

August 2021 then all systems and 

processes consequently.

Communication

Regular coordination meetings were 

also held with stakeholders to track 

implementation progress and iron out 

potential issues, especially matters 

which interfaced across multiple 

stakeholders. At the same time, 

CAAS ATS and Changi Airport Group 

(CAG) engaged with pilots to better 

understand their needs.

In September 2021, CAAS organised a 

Safety Series webinar on GRF. Featuring 

speakers from CAAS and CAG, the 

webinar introduced GRF, responsibilities 

of each stakeholder, and how runway 

surface conditions would be assessed 

and reported in Singapore.

Live Operation

Stakeholders carried out final checks 

and verifications prior to the GRF 

implementation on 0800h on 4 

November 2021. They were on 

enhanced operation – heightened 

alert – with personnel on standby 

to activate contingency plans for a 

further two weeks.

The enhanced operation 

was uneventful, and a post-

implementation meeting affirmed the 

success of GRF implementation at 

Singapore airports.
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