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_The Arctic and Aerosols

(a) Annual mean warming (b) Arctic minus global warming
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Annual mean warming showing the Arctic amplification phenomena
Wendisch et al. 2023
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_T'he Arctic and Aerosols

e Arctic clean atmosphere
(low direct effect on radiative
forcing)

Aerosol Cloud Interaction
(IPCC AR4, modified from Haywood and Boucher, 2000)
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The Arc’ch and Aerosols

e Arctic clean atmosphere
(low direct effect on radiative

forcing)
e Event driven high aerosol
load sutecs
e Complex, badly constrained = %"::::" — |

interaction of aerosol clouds
Aerosol Cloud Interaction (ACI)

Aerosol Cloud Interaction
(IPCC AR4, modified from Haywood and Boucher, 2000)
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The Arctic and Aerosols

a7

e Arctic clean atmosphere

(low direct effect on radiative =
forcing)
* Event driven high aerosol e %f’:%
load sutecs
e Complex, badly constrain i et " el i
Complex, badly constrained Wssaie s o

interaction of aerosol clouds Pwtmorsos
Aerosol Cloud Interaction (ACI)

Aerosol Cloud Interaction
(IPCC AR4, modified from Haywood and Boucher, 2000)
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What is ﬁe_rosol Optical Depth?

Aerosol Optical Depth

Vertical integrated optical thickness of the atmosphere due to aerosol scattering and
absorption.

TOA
() = / o(z, \)dz
0
Good indicator for aerosol load

e dark surfaces — Aerosol brightens scene
® bright surfaces — Aerosol darkens scene

e Arctic — bright and low background AOD
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(a) Area without a plume (2025-07-08) (b) Area with aerosol plume (2025-06-29)

Influence on RTOA of aerosols over Water, Land and Snow
(NASA Worldview Snapshots)
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AEROSNOW for SLSTR

® Adapted to bright surfaces
(Arctic / Antarctica)

e Dual View to use BRDF of snow
e 500 m AOD Product

® Validated for AATSR
(Swain et al. 2024)

® Approach:
® Fixed AOD, Surface and SZA per
scene
¢ Differences in lightpath and viewing
geometry
® Fit measured RTOA jeas 10 RTOAgm

Schematic measurement scheme
of AEROSNOW for SLSTR
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AOD sun photometer
® Direct measurement
Worldwide

Gap in the Arctic Ocean and no active
station in Russia

Aeronet (Holben et al. 1998) stations in the
Arctic
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First valigatiqn results @
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Asrosnow AQD at Barow (+5.0 km) on 2023-08-17
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(a) Aerosnow validation data selection (b) Retrieved AOD

First successful colocation of Sentinel-3A and Barrow AERONET Station
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The XBAER Algorithm G e

® Work by Simon Laffoy

e eXtensible Bremen AErosol Retrieval (XBAER)
Retrieves SRF and AOD

Dark and moderatly bright surfaces

¢ Developed for MERIS and adapted to OLCI (10km resolution) Mei et al. 2018
Applied to EnMAP HSI (30m resolution) Laffoy et al. 2026

® Preperation work to be applied to CHIME’s HSI

e Comparison of colocated OLCI and EnMap pixels
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RTOA Comparison
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0.6

0.4

0.2

0.6

0.4

0.2

Bo: 412.5 nm B3: 442.5 nm By: 490 nm Bs: 510 nm
1 &< o062 T A¢: o.osa T Ritvosz 1 rftoese
RZ: 0,944 A% 0961 R 0.971 R§: 0972
- _/¢:-0005 151 0.004 _igroo10 ] ig: 0,011
5:1.038 s{- 1008 5§: 0,991 54:0.904
HSZ:0.341 HS4: 0,660 HS{: 0.743 HsZ:0.750
T T T T T T T T T T T T
Bg: 560 nm H;: 620 nm Bg: 665 nm Byp: 661.25 nm
1 RZ 0986 R IGERR-E 7 RE: 0985 7 RE: 0984
A 0975 A4: 0.982 Af: 0982 Afy: 0,981
4 if 0014 10,014 i3 0.017 1%, 0.018
5. 0986 5% 0,991 5§: 0,992 Sfp: 1.011
H58: 0.750 HsY: 0,696 Hs§: 0672 HEE: 0715
T T T T T T T T T
HSI RTOA HS1 BTOA HSI BTOA HSI BTOA

Comparison of RTOA between HSI (EnMAP) and OLCI Laffoy et al. 2026, Fig. 2
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The XBAER Algorithm

HSI vs OLCI SRF at 550 nm
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HSI vs OLCI AOD at 550 nm
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e Correlation per surface type
(vegetation, desert, urban) RMSE with
BRDF hotspot

¢ Plan: Adapt XBAER to account for
LU/LC type and BRDF

Vegetaton HiStvs £LE) SRF i 550 nm o egetatlen scernes; NSl va CL.C1 ADD st 530

Correlatlon between EnMAP and OLCI per surface type SRF and AOD Laffoy et al. 2026 F|g 7
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Andrae Laffoy
(SLSTR) (OLCI / EnMAP)
® Promissing first results ® Good match of RTOA
of validation between instruments

® Good and SRF and
AOD results compared

e Extendable with with EnMAP
ATRS-2 to cover s -:_-!
1995-2011 @t’-‘"—q..:‘g_r@_

H“"--- _jﬁﬁi.lF

e Sensitivity study and -F it o i'-l.
validation in progress "" ey

@ kﬁ.l"i;iﬁ

Read the paper

® Allows AOD time series
staring from 2011-now

Wishlist

e Colocated oblique and

nadir as single L1
product

Reference implementation
for colocating bands

L1B product hard to
introduce to people
without a CS
background

Scientific/algorithm
development user
guide
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® Colocation of an EnMAP scene (on demand) with tandem would be highly
apprechiated
(probably interessting for CHIME)

e Colocation with 3MI
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Reach out to me Reach out to Simon

9" Sentinel-3 Validation Team Meeting | 30 March — 1 April 2026 | ESA-ESRIN | Frascati, Italy 17/20



opemicus @ EUMETSAT -~~~ @-esa

i i

@ Holben, B.N. et al. (Oct. 1998). “AERONET—A Federated Instrument Network and Data Archive for
Aerosol Characterization”. en. In: Remote Sensing of Environment 66.1, pp. 1-16. ISSN: 00344257
DOI: 10.1016/30034-4257(98) 00031-5. URL:
https://linkinghub.elsevier.com/retrieve/pii/S0034425798000315 (visited on
11/25/2024).

@ Laffoy, Simon et al. (Jan. 2026). “Application of XBAER aerosol optical depth retrieval algorithm to
hyperspectral EnMAP satellite data”. In: Atimospheric Measurement Techniques 19.1, pp. 293-306.
ISSN: 1867-8548. DOI: 10.5194/amt-19-293-2026.

ﬁ Mei, Linlu et al. (Feb. 2018). “XBAER-derived aerosol optical thickness from OLCI/Sentinel-3
observation”. In: Atmospheric Chemistry and Physics 18.4, pp. 2511-2523. ISSN: 1680-7324. DOI:
10.5194/acp-18-2511-2018.

@ Swain, B. et al. (2024). “Retrieval of aerosol optical depth over the Arctic cryosphere during spring
and summer using satellite observations”. In: Atmospheric Measurement Techniques 17.1,
pp. 359-375. DOI: 10.5194/amt - 17-359-2024. URL:
https://amt.copernicus.org/articles/17/359/2024/.

9™ Sentinel-3 Validation Team Meeting | 30 March — 1 April 2026 | ESA-ESRIN | Frascati, Italy 18/20


https://doi.org/10.1016/S0034-4257(98)00031-5
https://linkinghub.elsevier.com/retrieve/pii/S0034425798000315
https://doi.org/10.5194/amt-19-293-2026
https://doi.org/10.5194/acp-18-2511-2018
https://doi.org/10.5194/amt-17-359-2024
https://amt.copernicus.org/articles/17/359/2024/

opemicus @ EUMETSAT ~~~~ @-esa

References | v & ©

@ Wendisch, M. et al. (Jan. 2023). “Atmospheric and Surface Processes, and Feedback Mechanisms
Determining Arctic Amplification: A Review of First Results and Prospects of the (AC)3 Project”. In:
Bulletin of the American Meteorological Society 104.1, E208—-E242. ISSN: 1520-0477. DOI:
10.1175/bams-d-21-0218.1.

9" Sentinel-3 Validation Team Meeting | 30 March — 1 April 2026 | ESA-ESRIN | Frascati, Italy 19/20


https://doi.org/10.1175/bams-d-21-0218.1

Contrast between total (at TOA) and surface reflectance (p)
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