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Data sets for cal/val and/science
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Stratospheric features optical parameters:
* AOD (aerosol optical depth)

* SR (scattering ratio)

* PLDR (particle linear depolarization ratio)
* LR(lidarratio)

Stratospheric aerosol lidars 355 nm (N DACC)
* OHP (Observatoire de Haute Provence)
* OPAR (Maido, La Reunionisland)

*  TMF (Table Mountain Facility, California)
* Lauder observatory (New Zealand) 532 nm

Suborbital balloon flights from Orlea
* AZOR aerosol backscatter sonde (528/940 nm)

*  POPS optical particle counter

ISS SAGE Il 384 nm
solar occultation extinction profiling



ATLID validation

Comparison with ISS/SAGE lll extinction Comparison with TMF lidar
~900 collocations (50 km, 12 h) 47 collocations (50 km, 12 h)

ATLID L1 vs. SAGE I11 Extinction comparison

30.0 e T T 6 A —— ATLID L1 vs. TMF Lidar (BSC)
) 1 o / 35 ——r T T
Median = -2.5\% Slope = 0.97 a . . [ n=620
J ol ! 2 w— Median
F 1 R=0-1 ay| e i | Median = -2.5%
275 | E ]
25.0 - 304 il
] L4 ]
25k - = | 1
1 = ]
— - "o
E J L8 [ 25 b .
= L i 2 "3_ - ;o8 .
8 200 - 3.2 410" § i 1 1
g 1 15 8 < -3 ] o8
= | N = 2 o”
< - *0 % £ 5
175 . = < ] *
4 = 2 20 F -
1 =
J < 1
150 - i
: L ] | |
4 L ] - = 0
sk ] 15 10
| == 1:1 line
i = Linear fit
g ] T T ST 0 A I . v -
~100 —75  -50 25 0 25 50 75 100 0 2 4 6 -
Sipes - i | 1 PR S 0 S SO G i (A I ) B A e [ P
Relative difference [%] SAGE III extinction [Mm '] %0 75 S0 25 0 25 50 75 100

Relative difference [%)]

Poncet et al., in prep. for AMT



Altitude (km)

ATLID observations of stratospheric aerosols and cal/val

OHP lidar, 27 March 2025
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Khaykin et al., ACP, 2026
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Panboreal wildfire outbreak
(PWO-2025)

EarthCARE/ATLID L1 and ISS/SAGE lll, §AOD 355 nm non-attenuated

Maido, 9 December 2024
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EarthCARE ATLID | L2 scattering ratio 5 - 11 August 2024
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Panboreal wildfire outbreak (PWO-25)

o 123 confirmed pyroCbs of which 77 in Canada, 11 in
2025 Boreal wildfire hotspots Russia

OMPS-NM Maximum absorbing aerosol index (AAl) during May - September 2025 (contours: GFAS FRPmax>10 MW m-2) (Se rvanckx and Fromm , Person al communicatio n)
' ' ' ' ' : ' 18 Preliminary pyroCb inventory
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Spatiotemporal evolution of stratospheric smoke
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Evolution of smoke plumes’ optical properties from ATLID

- ATLID L2A - Aerosol Optical Depth at 355 nm (20°N-80°N)

EBD data on stratospheric layers
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Large-scale impact and self-lofting of PWO-25 smoke

80SNPP OMPS-LP NASA v2 1 Stratospberlc Aerosol Optlcal Depth (SAOD) @ 869 nm
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PWO-25: among the three largest
wildfire-induced stratospheric
perturbation

Formation of smoke-charged vortex (SCV)
is the key condition for self-lofting

SCV lifetime likely reduced by gravity
wave activity
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Evolution of aerosol plume maximum altitude
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Summary

ATLID shows excellent performancein the stratosphere as mferred from Comparlson
with suborbital GB lidars, balloon soundings and passive satellite instruments

ATLID has witnessed two significant stratospheric aerosol perturbations: 2024
Ruang eruption and 2025 Panboreal wildfire outbreak

* PWO-25is among the three largest wildfire outbreak in terms of stratospheric
impact

ATLID prowded new and excluswe |nformat|on on stratospherlc smoke propertles
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Global Stratospheric Aerosol Watch (GSAW)

https://aerosolstrato.projet.latmos.ipsl.fr
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See onlme poster P066 by Kadygrov and Khaykm :




Lidar observatlons of Alberta smoke
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Altitude (km)

Examples of ALTLID vs SAGE lll intercomparison
(Poncetetal., in prep.)
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