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with contrail management present their practical 26-26 March 2025 - Scandic Copenhagen

solutions: Thales & Estuaire

Julien Lopez Maxime Meijers
Head of Green Operations, Co-Founder & CEO, Estuaire
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Questions from the aviation industry

What are non-CO?2 effects ?

What should | put in the monitoring plan ?

|s the data 100% validated ?

What is my potential liability if this goes in the ETS ?
What about my competitors ?

If | reroute flights, will | necessarily burn extra fuel ?
s SAF good for contrails ?



Contrail monitoring
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Aviation Impact 2024 vs 2023

Number of flights* CO2 Emissions Contrail Impact (CO2eq)**

36.7 M* 950 Mt * 151 Mt*

+7% +9%

CO02 per month

Million t

+5%
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*commercial flights only

**CoCiP based with eGWPI00 used as conversion metric
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CONTRAIL IMPACT BY ORIGIN-DESTINATION
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Other -
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Example : Iberia contrail exposure

IBERIA g 2023 Statistics

*Lean-burn engine are currently not properly modelled by COCIP (Leap, GEnx...)
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http://estuaire.dev
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Source : Reuniwatt



Compute contrail emissions of your fleet

ESTUAmE@

Contrail Tracker

M

Maxime Meijers

Load an airline

companyand —— |
period

Get contraill
emissions per
aircraft,
engine, time
of departure

Visualize flights

and export data

Input 177 ktCO2e 16 ktCO2e x1.09
co2 Contrails RF| multiplier
me Period = Jan 11,2024 - Dec31,2024
Flight Activity Emissions
\. Croatia Airlines
® ® Run
Contrails & per Aircraft $ per Engine & per Month @ per Hour
-

g S

10 N —9

0.03 1e83/m
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Prepare for EU MRV regulations and gain time

Deep dive into most important flights...

Contrails Impact (kgCO2eq)
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Contrails Impact for 69 flights over January, 2024

2 flights generated the most

warming contrails \

Most of the fligths operated during this

month did not result in any persistent

4 flights generated cooling Cantrails

contrails /
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Date (January 2024)

...to understand what to report

Data

Sensitivity

Difficulty

Aircraft mass
Passenger load factor
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Contrail mitigation



Strategic levers
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Departure Hour (Local)

Source : DLR, Powering aircraft with 100 % sustainable aviation fuel reduces ice crystals in contrails
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https://acp.copernicus.org/articles/24/3813/2024/

HEFA-SPK QO Trent XWB-84
Jet A-1 IAE V2527
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https://acp.copernicus.org/articles/24/3813/2024/

Overall, current SAF regulatory mechanisms may result in artificial
lower SAF price

Breakdown of price in M€ after SAF deployment, over a year, for the top 7 airlines departing airport A,
including EU-ETS savings for CO2 and non-CO2

Assumptions
Jet A-T 785 €/tonne
eSAF 4 500 €/tonne
EU-ETS CO23 70 €/tonne CO2
EU-ETS non-
co2 (hyp)* 70 €/tonne CO2e
SAF supply> 5080t
EU Free 5
Allowances® SO %

Expenses (M€)

50.00

40.00 229
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27|
20.00
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0.00

1.1 AG
-12.4
Gap: 4.4 M€ 23.9

EU-ETS EU-ETS
CcO2 non-CO2
expenses expense

128th feb 2025 price defined by IATA, converted using a EURUSD rate of 1.07
3 Estimate based on the value for 28th feb, 2025 https://tradingeconomics.com/commodity/carbon
4 Assumption made for the purpose of the study, directly derived from the EU-ETS price of CO2 (see 3)

5 Using the rule-based allocation, defined in this presentation

SAF
Additional
Expenses

Non
consumed
JetA1

EU-ETS EU-ETS EU-ETS Total Costs
CO2 Non-CO2 Free after SAF
Savings Savings  Allowance deployment

6 ETS allowances for SAF, as a percentage of “Price of SAF - Price of Kerosene - EU-ETS CO2 Expenses” - November 2023 - DG CLIMA B.4, European Comr@n


https://www.iata.org/en/publications/economics/fuel-monitor/

Reduce contrails

We identity “big hits” flights and suggest a rerouting

0 Forecast

© Alert flight
dispatch

e Reroute
-pre-flight
-in-flight

e Validate
benefits
- post-flight
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End to end contrail management

Build a non-CO2 emissions
inventory

Multi-model
Multi-source

Build it with the airline’s own
data

Comply with regulations

Monitor

Identify the best area of
action

Routes

Seasons
Aircraft types
Time of day

Simulate

Implement a mitigation
concept

Strategic or tactical alert

Optimizers
Fuel
Schedule quality
change

Work with legacy tools

Act

®



Coming next from ongoing scientific studies

Modeling of lean burn engines considering vPM activation

Direct RF inference from satellite images

ML-based replacement of Schmidt-Applemann criteria

Joint SAF and rerouting CONOPS

NWP agnostic calculations, forecast or reanalysis product, in line with MRV
decisions



Many levers are available to reduce aviation impact

New gen aircraft Electric - Hydrogen Sustainable Fuels Contrail mitigation

Airport efficiency Carbon offsets

Inspired from ATAG net-zero trajectory pillars @
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