
ANOMS

Carbon Emissions

What, How & Why



CO2 Emissions for aircraft operations



CO2 Emissions by airline



CO2 Emissions by aircraft type



CO2 Emissions by LTO phase



CO2 Emission trends



CO2 Emission trends normalized by movement



CO2 Emission detailed data



Data Sources
Identifies phase of flight from track data (taxiing, arrival, departure, etc) for fuel 

burned ratios.
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Carbon Emissions Block Diagram



Why do airports need CE?



Pre-emptive, pro-active assessment

Easy Greenhouse Gas assessment: Totally automatic, web-based and utilises the 

airport’s ANOMS infrastructure, resulting in minimum overhead on resources 

Continuous measurement: Carbon Emissions Manager delivers a steady stream of 

emission data for every movement in and out of the airport

Accuracy: Carbon Emissions Manager measures carbon emissions from the actual flight 

track, specific flight by specific flight, rather than using averages or approximations – that 

ignore your situation and your efficiency initiatives

Detail: Carbon Emissions Manager measures carbon emissions at each stage of the flight, 

especially stages that can be directly influenced, such as taxiing and holding.  This means 

airports can implement changes and measure the impact of those changes

Certified results: Consistent with International Standards and best practice.

Why do airports need CE?



Airport Carbon Accreditation and CE

Level 1 
Mapping

• Aéroport 
Trois-Rivières

• Comox Valley

• Edmonton

• Fredericton

• London

• Regina

• Region of 
Waterloo

• Saint John

• Calgary

• Greater 
Moncton 
Romeo 
LeBlanc

• Thunder Bay

• John C. 
Munro 
Hamilton

Level 2 
Reduction

• City of 
Kelowna

• Fort 
McMurray

• Nanaimo

• Saskatoon

• Victoria

Level 3 
Optimisation

• Aéroport de 
Québec

• Charlottetown

• Halifax

• Winnipeg

Level 3+ 
Neutrality

• Ottawa

Level 4 
Transformation

• Montréal

• GTAA

Level 4+ 
Transition

• Vancouver

Level 5

• Aircraft emissions are more than 90% of an 

airport’s Scope 3 emissions

• Assessment is required for ACA level 4+ & 5

• Before that it’s important to get informed

• CE provides a simple, accurate and detailed 

assessment and shows regular progress 

towards targets 

Heathrow Sustainability Report 2023



The Heathrow Sustainability Linked bond

• Issued Sep 2023, the bond 

performance depends on 

achievement of 2 sustainability KPIs

• First bond to include in the air 

emissions from aircraft – determined 

by CE

• KPI’s are defined, continuously 

monitored and published annually

• Attractive for ESG investors

• Allows the airport access to 

preferential financing

Source: Second Party Opinion on Heathrow Airport Sustainability-Linked Bond Framework

Directly links environmental performance with company strategy – 

If targets are missed the cost of debt increases



We believe environmental 

intelligence is the key to 

improving the wellbeing of 

people and the planet.

Our Purpose



Reverse Thrust 
Detection

Work in progress…



Many airports discourage use of reverse thrust

Particularly at night due to significant community noise nuisance

Some (most?) allow idle reverse thrust

No established methodology to understand compliance

Why is detection useful?



Measure aircraft deceleration from the flight track

–Doesn’t correlate well with RT usage

–Depends additionally on aircraft type, weight, 

load factor, weather conditions, wheel or aero 

brake application 

Measure noise levels

–Expensive, need to measure at two points to 

capture reverse thrust noise down the runway

–Frankfurt study used 2 NMTs per runway end.

–Can be difficult to distinguish between RT noise 

and other sources of ground noise on the airfield

Detection is challenging



Working with a European airport and its airlines to collect 

data which will lead to a methodology we can apply across 

airports

Capturing

–Noise Signature, flight track, ac info, met data

–Throttle vs altitude, RT application, braking method

–Use of early exits or long landing roll

Develop a practical method to determine compliance with 

reverse thrust usage policies at airports.

What we’re doing



Frequency spectrum can distinguish between full or idle 

reverse thrust

A single measurement point produces 2 population 

distributions when grouped by Max Landing Weight

More work to do……wait for Aviation Forum 25

Preliminary ideas

Group 2Group 1 Group 3

Full Reverse thrust

Idle Reverse thrust

Group 4



We believe environmental 

intelligence is the key to 

improving the wellbeing of 

people and the planet.

Our Purpose



Envirosuite and 

Aviation Air Quality



EVS is an established provider technology to reduce air quality impact and 

optimise operations in Mining, Wastewater, Landfill and other industries

Our technology combines hyper local weather forecasts with continuous 

measurement of gas, particulates and Odour to

–Understand impact

–Forecast impact up to 5 days ahead

–Optimise operations to avoid breach

–Understand source of AQ to respond to complainers and mitigate issues

We are now combining our meteorologists, environmental engineers and 

data scientists with our aviation expertise to devise a compelling, effective 

and unique technology solution to help you manage airport air quality 

issues

Community impact / concern, Occupational Health, Indoor

EVS is uniquely positioned to help with Aviation AQ



Cost effective indicative sensors

Continuous 1-minute measurements

CO,NO,NO2,O3,H2S,SO2,NH3,VOC,PM10,PM2.5,PM1

Ultrafine particles – coming soon….

Monitoring



Know when you are at 

risk and understand 

sources in real-time
Focus

Investigation

here
Anyone can quickly understand:

Is there a problem?

So they can:

Respond rapidly

Prevent incidents

Where is it coming from?



Plan operations 

around high-risk 

periods to avoid 

community impact

Understand risk in advance 

and avoid downtime

Schedule operations for 

optimum conditions

Protect the health of 

community

Reduce costs of resource 

mitigation when unnecessary  



Rapid and 

effective 

response

Reverse trajectory

Complaint received

Likely source identified

Informed response

Ticket generated

Deploy crew?



UFPs - Ultrafine Particles

• Dust particles of size < 100nm (PM0.1)

• Concerns over health effects - may lead to an 

increased risk of respiratory and cardiovascular 

disease

• Multiple sources of UFPs around airports

• Particle sizes vary leading to possibility to identify 

sources

• Challenges

• Currently not regulated

• Due to small size, established dust measurement techniques are 

not valid

• Measurement is dependent on location, weather conditions and a 

developing practice

• Only long-term measurement campaigns can produce meaningful 

results

Ultrafine particles at Airports, 2018 – ACI Europe



UFP Reference level measurements

Condensation Particle Counters – CPC’s

Require samples to be at defined temperature 

and humidity

Absorb particles in Butanol to expand their size 

then measure them

Require butanol replacement weekly / monthly 

– high operating costs

29

TSI Instruments

7nm  ~ £18,000

2.5nm ~ £35,000

1nm ??

GRIMM 

~ £40,000



UFP Indicative measurements

LSDA – Lung deposited surface area 

methodology

Lower purchase and operating costs

New technology is being worked on

30

Oxility NanoTracer

~£25,000

Naneos Partecter

~£14,000



Existing UFP studies and 
information

• Individual airport studies at Heathrow, 

Zurich, Copenhagen, Eindhoven, 

Schiphol, Seattle, Los Angeles - others

• ACI Europe Env. Strategy committee

• TSI Instruments

31



• Understand sources

–Analytics to combine aircraft movements with AQ assessment to 
determine the airports contribution

• Show reduction trends and set targets to demonstrate 
achievements

• Engage communities and regulators

• Present real time data

• Present meaningful information about air quality impact, the 
airport’s contribution

What else could we do….

Discussion 
What are your air quality issues?
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