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SESAR CONCERTO : Contrails mitigation over Northern Europe
CONCERTO sesar’ 57/ s, [ v

Traffic Flow Optimizer based on Total Climate Effect
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From Operational concept to Experimentation
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Optimizing Climate impact vs. Operational acceptability for ATM & airlines

o

. What is the Air Traffic impact for
the « Big Hit flights » of the day ?

. What is the acceptable additionnal
complexity?

. What is the strategy leading to an
| optimum at a flow level? J

* Whatis the acceptable extra-
fuel / extra time ?

BIG HIT-flight

High climate impact &
high confidence

High mitigation
potential

High climate impact &
High climate impact & high confidence
ECO AREA medium to low Lower mitigation

77777 HIGH CONFIDENCE confidence potential = lower

- Not a Big hit priority

MEDIUM CONFIDENCE
LOW CONFIDENCE



From Operational concept to Experimentation

Operational Large scale
Concept simulation

Experimentation

2023 2024 2025 2026



Large-scale simulation

Objectives
» Quantify potential climate impact reduction

» Assess operational acceptability

Scope
* 16 representative days of 2023 traffic over Borealis airspace

* ~10,000 flights /day = 160,000+ flights analysed




Mapping Contrails climate sensitivity with Air traffic complexity

FL310 to FL330 DLR

on 03/03/2023, 12:00 -> 15:00 3 Climate sensitive area computation
based on total non-CO2 effects

using GWP100 metric
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Traffic complexity computation
based on Air Traffic Control data
(traffic prediction, sector plan...)



Time evolution of climate sensitive areas

FL310 to FL330 on 03/03/2023
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Climate sensitive areas are
moving along the days,
spanning large bands of Flight
Levels and wide areas
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A typical contrail avoidance trajectory

o e
g 30000 -
Q
©
2 20000 - e
2

10000 -

—— FLOWN
. —— OPTIM_EA JOJO

0 1000 2000 3000 4000



Simulation results

Extra-Fuel

+350 kg / rerouted (+1,31%)
+47 kg / flight (+0,355%)

+760 kg / rerouted (+2,82%)
+8 kg / flight (+0,062%)

+150 kg / rerouted (+0,57%)
+11 kg / flight (+0,084%)

Scenario 1 Scenario 2 Scenario 3 Scenario 4
Max avoidance Max avoidance Extra fuel < 2% Extra fuel < 2%
TOP 100 TOP100
irpacted fights 1243 flights / day 100 flights / day 678 flights / day 100 flights / day
13,8% 1,1% 7,5% 1,1%
440 tons / day 76 tons / day 104 tons / day 34 tons / day

+340 kg / rerouted (+1,27%)
+4 kg / flight (+0,028%)

CO2 + Non-CO2
impact
(GWP100)

-72000 tons / day
-58000 kg / rerouted
-7800 kg / flight
-25,8% Borealis GWP100

-31700 tons / day

-317000 kg / rerouted
-3400 kg / flight
-11,4% Borealis GWP100

-29700 tons / day

-44000 kg / rerouted
-3200 kg / flight
-10,6% Borealis GWP100

-18500 tons / day
-185000 kg / rerouted
-2000 kg / flight
-6,6% Borealis GWP100




From Operational concept to Experimentation
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2 kinds of experimentations

Airline-led ATM-led
contrail avoidance contrail avoidance
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» Verify proper integration into » Verify proper integration into




Process for airline-led contrail avoidance »% PPS FLIGHT PLANNING’
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Process for ATM-led contrail avoidance

0:00 3:00 6:00 9:00 12:00 ]
PERIMETER
(by EOBT) _
. G 4 |
HETEO PROVIDER ) ] List of Big Hit flights with proposed avoidance, taking
into account ATM & airlines strategies
| Download |
THALES : m‘f‘cm
’ Airlines : Flight Plan refiling
AIRLINE 1 Airline Refill .
‘ ATM : follow-up & tuning
Network Manager \:m;::
. | —— Actual flights
FLIGHT
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