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Why Do Contrails Matter e =2 Eesa

e Contrails can warm more than aviation CO,.

e Their effect is still highly uncertain, especially in clouds.

e Growing air traffic makes this increasingly important.
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Normalized COT

Embedded Contrails Impact

e Contrail detection in cloudy background is challenging

* Recent Studies show increase in cloud optical thickness and ice number @

e Contrails climate impact is ambiguous in thick background cloud
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Across-track (i)
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Across-track (i)
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Advecting Flight Track
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Advecting Flight Track
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EarthCARE_Product

Main product used for detection: [ MSI_RGR_1C ] [ ATL NOM_1B ]

g g Other product used for features:
som . Jomasm microphysics optical properties cloudiness
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Catalog of Aircraft—Contrail Matches == Lesa
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ice effective radius (um)

Result: Ice Microphysics, ACM_CAP_2B

o,

EUROPEAN SPACE AGENCY

45 -_-__contrail = - - background -
r=0.45 : . ll r=0.59 o
slope = 0.65 R % ,/'CS 2 slope =0.80 ! o 0B ;: B¢
30] O ‘
257
201
157 ]
Mp=———— = = ———
205 210 215 220 225 230 235 205 210 215 220 225 230 235
Temperature (K) Temperature (K)

240

Weaker ice crystal growth with increasing

temperature in contrails

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK

12




EUROPEAN SPACE AGENCY

-_-___contrail . - - background -

[ r = 0.45 A | by * Weaker ice crystal growth with increasing
slope = 0.65 I, T %% slope = 0.80 $ B %og ) )
LAY, ok 5585 2, "o temperature in contrails

e Contrails show higher ice water content,

SN
(O}

w w b
& & S
28

ice effective radius (um)
N
Ul

201 1
157 1 ]
e e —_—
205 210 215 220 225 230 235 205 210 215 220 225 230 235 240
Temperature (K) Temperature (K)
contrail background
"-’E 407 FEEE] ° i r=0.24
b slope = 0.69 " slope =0.16
£ 30 5% c
)
C
(]
€ 20 o 3
(@)
(@)
2101 : BT LX
© dﬂ\ A o
2 .
(] Do BB G,
O 0O ] 8
200 205 210 215 220 225 230 235 2400 205 210 215 220 225 230 235 240
Temperature (K) Temperature (K)

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK 13



T2

EUROPEAN SPACE AGENCY

Result: Ice Microphysics, ACM_CAP_2B
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Contrail Properties Across Fuel Emission Regimes
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* High-nvPM aircraft show slightly stronger contrail signal.
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Contrail Properties Across Fuel Emission Regimes
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* High-nvPM aircraft show slightly stronger contrail signal.

* This contrast persists after excluding thick-cloud backgrounds.
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Contrail Properties Across Fuel Emission Réé'iﬁ\es ~xa  Qesa
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Thank You !!! AT . @ose
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: $ Our dataset enables flexible mvestlgatlons of selected contrall populatlons
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