A long-range smoke transport from Canadian forest fires to the
Eastern Mediterranean during August 2023
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[ I. Introduction / Event Description ] { ii. Ground-based Aerosol Monitoring / Analysis and Results ]

In the summer of 2023, huge wildfires in Canada led to the injection of a remarkably high
concentration of biomass burning aerosol in the atmosphere. These aerosol masses reached the
city of Thessaloniki (Greece) at the end of August 2023, were they conducted with use of the
Thessaloniki Lidar system (THELISYS) capable of measuring vertical profiling and interpreted with
available information from the AERONET columnar products. In 31st of August 2023, a thick
smoke layer was observed in the troposphere between 6-10km over Thessaloniki. Our results
confirmed the main typical features of aged Biomass Burning (BB) particles, i.e., the decreased
Angstrom exponent after long-range transport, enhanced depolarization ratio (6p532), in
accordance with previous reported studies. These observations are indicative of almost aspheric
smoke particles, probably because of aging processes.
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Figure 3. Temporal evolution of the Range-corrected (1064nm) backscatter signals obtained by THELISYS lidar

system over Thessaloniki station during 31 August 2023.

Lidar observations were performed by the
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THELISYS lidar system, located at the A first signature of a stratospheric aerosol layer was observed over the LAP station, on 31 August
Laboratory of Atmospheric Physics (LAP) of > 2017. This aerosol layer is clearly addressed in the map of the range corrected lidar signals (RCS)
the Department of Physics in Aristotle registered at 532 nm reported extending over an altitude range going from 5,5 to 11 km.

University of Thessaloniki (AUTH). - ~

14

— 532/1064nm
— 355/1064nm
13- = 355/532nm

—— VLDR 532nm

—rorsmom % A pronounced elevated layer was detected in the altitude range of 6-
13 o ——— 11km, with maxima peaking at about 8km and backscatter values of
W—— /.76, 4.97 and 3.30 Mm~!sr=1 at 355, 532 and 1064 nm, respectively.

> ‘ g \ “'\"}gi‘ > g “'.‘1{4,.;)
B e VIIRS/Suomi NPP L & -, THE

*% .~ -
- ~
' m‘ m 7 :

12 A

Figure 1. A pyrocumulonimbus fire event over British Columbia. Visible image from VIIRS true-color image with

fire spots obtained by FIRMS on August 26, 2023. “*The mean values regarding the AEb within the smoke layer were
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31 August (early afternoon). Figure 5. Time series of AOD (500nm) and Fine-Mode-Fraction (FMF) at Thessaloniki site, 31t of August.
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