From Observation to Application: An EarthCARE
Contrail Dataset for Climate and Policy Support

J. Flunger’, A. Hoffmann', E. Dimitropoulou?,;.P. de Buyl?, M. Soler®, E. Malina®  gyropEAN'sPACE AGENCY
IESA-ESTEC, °RMI Belgium, 3Universdad Carlosll de Madrid, “ESA-ESRIN

i ® ® ®
i Radiative effects of contrails
N . WHAT'S IN A CONTRAIL?
0 s are respo ole TC )% C (3/ "
N/ + il — ;>I<:
O 0 C ALE oFrs x / e
(!"’ Water Aerosol Ice
, vapor articles crystals
are is a heed to derstanc ols | ; Pt &
| | B When a plane flies through
01810 J J C oadU LQ / N humid areas, the soot from
i he exhaust can sometimes
C 2 C U o]0 > t nucleatetsmall dropTets
and form ice.
S opec 0 0 ading ' T | » ,
| ! T - | » HOW CONTRAILS WARM THE EARTH
eme Integrates na - Ate - i (DURING THE DAY)
oF: DT & : 2C0oNAC - - e | | | FDov;/ CONTRg%s WARM THE EARTH Sl?r:it;?\ilsb(;ir;;iff:atcseome
- - ' ! AY AND NIGHT) (cooling) but trap outgoin
DU dVOIC U < U =180 Contrails trap outgoing heat heat (wgarmi:\;). ?he :\?arm?ng
(longwave radiation) from effect is usually stronger,
~ A A ~ ~ Earth, acting like a thin leading to a net warmin
9 dil dVOIUc U 9 = < 1 blanket thatgreduces the ofathegclimate. :
. " e a to be e ~ ~ A amount of heat escaping
- i\ into space.
3 ARE provide ate-C 8-
|
o ) C C » AUl C = g . : : : 1
. 1) reduction in outgoing longwave radiation both at day and night (= net
or: ANC oJo OT CC 3 s : .. : :
warming effect on Earth’s radiative balance during the night) [1, 2]
olgells s 0 D d a database o .. : :
2) reflect more shortwave radiation during the day (=2 net warming,
AN D
. @ . . @ . @ @ - a . . ° .
JHEralts C QOTaWik e cooling, or no radiative effect during the day) [1, 2]
Contrails across different EarthCARE products MSI Ash RGB
Combination of channels according to the
ORBIT SEGMENT 04321D ) .
| 2025-03-02 16:09:36 to 2025-03-02 16:21:22 EUMETSAT Ash recipe [4] Th rough this
MSI Ash RGB Composite (MSI_ RGR_1C) ' :
27 > 2t > W i 15 Ice Water Content (ACM_CAP_2B) oo combination of the thermal channels of MSI
oo | | | | L. = 0+ (TIR1, TIR2, TIR3), contrails appear as long,
¥ 105 dark stripes in the MSI frames [2].
v 5 O
8
- —— Tropopause Height o R — TIR3 o TIRZ
0 10~/
G =TIR2 —TIR1
Is ATLID Feature Mask (ATL FM_2B) B _ TIRZ
60°N 60°N ot e T e—— J—— e R e e e | FEAEUre Mask Categories -
B e et AU TW QRN T e e (T) EM 2B)
E I optically thick clouds
':“_g N - B - thick aerosols or clouds
i Ithnck aerosols or clouds
- aerosols or thin clouds
50°N 50°N o NS i aerosols or thin clouds
% % 50 - - low altitude aerosol (not retrieved)
gg—i) Y P - | I likely clear sky
3 € —— Solar TOA Flux (reflected) | | likely clear sky
ncg _504 - Thermal TOA Flux (outgoing) Illkely clear sky
soon “oon . MSI along the CPR/ATLID ground track (MSI_RGR_1C) [ likely clear sky S u m m a ry
o [Fee e Case study for March 2025, western Europe
8 Ifully Rayleigh attenuated
3 26 N and north-east Atlantic
— ROI right panel, 45-50 deg N i i g’ =25 BBR 10x10 km? FOV I(sub)—surface data * Here, we found a reduction of 2% in OUthing
— CP.R/ATLID groun.d track o / - g™ CPR/ATLID ground track . . . .
0w 5o oo 5w 0w = pE p= e pe = longwave radiation at night in BBR data
Latitude / deg N .« . . 5
 Visibleinice water content (IWC) and ATLID
ORBIT SEGMENT 04499B I
09503 CIT SEGMENT 044998 s feature class as thick aerosols or clouds at
- . : : :
oy MSIASh RGB Composite (MSI RGR 10) § e Water Content (ACM CAP 28) around 10 km (typical flight attitude)
' = = = | 03 : . .
) o  Creating a dataset of single contrails to
70°N 70°N c - _ ., 10747 . ..
< = T i ——
== . better understand radiative effects
9 5 1076 S  Fully automated pipeline to produce a
- Tropopause Height | . : : _ . . 5
e ES T . [ e dataset with overview plots of contrails for a
i ATLID Feature Mask (ATL_FM_2B) specific period and region
60°N 60°N § . —— _ N I(:E_?Eij;ﬁ/l E/IzaBs)k Categories
% il optically thick clouds Refe re n c e S
-:‘,’_:’ 37 thick aerosols or clouds
thick aerosols or clouds [1] Ortiz, |., Garcia-Heras Carretero, J., Jafarimoghaddam, A.
aerosols or thin clouds and Soler, M. (2025). Robust Evaluation of Neural Networks
o oo g A erosols or thin clouds Trained on the OpenContrails Dataset. DOI:
%E ‘ ﬂgi | — - low altitude aerosol (not retrieved) 10.1109/TGRS.2025.3629628.
g%’ ) 4 B ey ciarsio [2] Dimitropoulou, E., de Buyl, P. and Clerbaux, N. (2026).
=1 | Satellite-based estimation of high-altitude ice cloud radiative
© / - likely clear sky
&’E IR —— el T0A Flux (outgoing) I' o o forcing derived through a Rapid Contrail-RF Estimation
JV ikely clear sky
' ' Approach. DOI: 10.5194/amt-19-437-2026.
MSI along the CPR/ATLID ground track (MSI_RGR_1C) likely clear sky E -i_ E
40°N O L 21 ey B | clear sky [3] https://climate.ec.europa.eu/eu- .
8 _,o| — CPRIATLID ground track fully Rayleigh attenuated act?on./transp.ort.-decarbonisation/reducing-
. . | g 1o - . emissions-aviation_en E
—— ROI right panel, 55-58 deg N | | 2181 e e e S (subl-surface [4] EUMETSAT Compilation of RGB Recipes This work is &
— CTRAATLID groundrack | > / - _ o SN https://eumetrain.org/sites/default/files/ 2025-  collaboration
30°W 25°W 20°W 15°W 10°W 55.0 55.5 56.0 56.5 57.0 57.5 58.0 t 11/RGB recipes.pdf with the E-
Latitude / deg N — contrail-2 project

EarthCARE 2026 Sclderhce and Vail'ldétlon workshop

_mlJ! j!ll ' o by ILER

-

8-32/une 2026|Rhodes "Housé)| Oxford, U|< e | R (e "

¢ U . f’ T B,
o . | e el | ) R A

w
¥




	Slide 1

