. Variability of Dust Optical Properties |
during Severe Dust Events over the
Mediterranean
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Mediterranean Basin — Dust events

» Aerosol radiative forcing g
in this region is among
the highest globally
(Zittis et al. 2022).

« Heavily influenced by
dust events from
Saharan and Arabian
desserts
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Increasing frequency of dust storms

* Unprecedented dust transport observed between 2020 and
2022 (Cuevas-Agullo et al., 2024)

ACD (550 rww)

Source: Cuevas-Agullé et al., 2024
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This study

How do dust properties and aerosol mixing evolve during atmospheri‘
transport across the Mediterranean?




ldentifying Events
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Optical properties
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MIDAS DOD-AQOD

1.0

=@~ EVENT A

e BLIKEN U TErAX
mite FN 2

AU TULRA,

DOD to AOD
e © o ©
W o ~ (-

e
>

e
-
i
!

!

L9 + 0,899 | it
o A ) o * . v .18 Py n
o] oy — o ——o - o6z 4 ' ‘ .
Q ‘e 7/ — - o =4 B VL e dedan i,
o) | y R - (o) T » - . \
® om /o " = Wme .
v 1 / [8)
w | £ am| E—— R T |
o— O0a - — ’r l |
o ' V z. v l ’ /
S LR H) " " - \ovead | = ‘I‘ ‘ ) ) A
o] ! u T . !
3 il A E ) ' [/
wn Y - / My ADEyTens BOA Dare IS0 S5 01, A SATALN E e ARayTee NOA. SR RIS N0 IR N ‘ 1 \ ! \
[7,) L e e Poninte P9 Dt SN0 IT A0 2001 & ) S, o e Bem touheta ML, D TG 2L N A NN ) $3 ) g\ \
(V] I;l]q‘ y e Semem s I AL M O M) [7,] S sts Nee ELLAAAL A2 s M v 2 4 o .\\
?D w— e G MR, Do BEED O FE 00 S AL W < - a GERAE Qe FISE ED AR ) (] ’ ' 4 L N
c e WA T PMA 2 Dete ISZE I NO PRI W e’ o Stw Covn DA D Deser MO 0070 &30 A8 ) n C—— 430 . 4 ’ o
A ms o S SDE SOMIR Dede 5L BN 24 A LEAS W 3 - Sim LS BORDR sk SO 004 MO LAM w | [ T P e -, .
. | [ . O ——— T — e — e~

—_—— ————— 0058 v

el m [ 1g 3o ) Mh A e ain Uen Ui U A M N
@ We rrdem g™ 11 Ware@rg fvem)

-4




Singles scattering albedo
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Case study Cyprus s

« Cyprus affected by 3 out of 4 events -
 Ground based observations of :::
concentration and absorption coefficient. ;:31 .
* Event C: T o
Higher absorption levels 0.5
More absorbing aerosols> 0.0
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Case study Cyprus

« Cyprus affected by 3 out of 4 events

 Ground based observations of
concentration and absorption coefficient. £
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Chemical composition

« METAL-WRF simulations of
chemical composition (Solomos et
al. 2013)

« Some variability between stations

» Significant abundance of Fe (iron-
bearing minerals i.e. goethite and
hematite)
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Chemical composition

« Event C concurrent with Cyprus Fall Campaign (Kezoudi et al. 2025)

« Simulations compared with UAV-based in-situ observations of chemical
composition (SEM analysis on impactors)

s @ T L . v ! @

A STRTEN

L R ol AT S S0 — S

1001 1000 2247 1010 1400 1801 1801 1700 TAAD 19T 2
Date

of---—-“

1048 AT LT I TN 1“::11 AN 1IN I dom
te

e Cyrrus
INSTITUTE




Chemical composition

« Event C concurrent with Cyprus Fall Campaign (Kezoudi et al. 2025)

« Simulations compared with UAV-based in-situ observations of chemical
composition (SEM analysis on impactors)
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Summary and conclusions

* |dentified 4 diverse dust events over the
Mediterranean over ~1 year.
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Summary and conclusions

t—é;\‘ﬁi:,‘ » |dentified 4 diverse dust events over the
R U B Mediterranean over ~1 year.

«. * Optical properties changed during transport in

2 '\_~ | T™ some cases, remained stable in others.
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Summary and conclusions

e 5
Y] 71‘? |

[ * |dentified 4 diverse dust events over the
e - Mediterranean over ~1 year.

/s 7 7 7 7L 7

« Optical properties changed during transport in

i E T feNTA some cases, remained stable in others.
30 “woa o Middle East event exhibited evidence of
2.9 . .
®a0| | ] anthropogenic pollution.
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Summary and conclusions

SR o = |dentified 4 diverse dust events over the

-Eyis Y=
EagEe o Mediterranean over ~1 year.
= « Optical properties changed during transport in
= some cases, remained stable in others.
o e » Middle East event exhibited evidence of

=  anthropogenic pollution.

" + Model results aligned well with UAV-based

»
‘ IR T PR SR E AR T (R T DR LA AL e AT

«w  composition data.
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Summary and conclusions

cdgoge Gt o .=« |dentified 4 diverse dust events over the
e E Sl o - Mediterranean over ~1 year.
e - /s 7 7 7S 77 _ _ _ .
’ 5 —y . * Optical properties changed during transport in
% T i wrilh.. some cases, remained stable in others.
- TN o -« Middle East event exhibited evidence of
ST anthropogenic pollution.

* Model results aligned well with UAV-based
composition data.

 These results will be used in a radiative transfer
model to estimate the radiative effect of dust.

*These results will be part of the manuscript in preparation Papetta et al. 2025
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