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Introduction

Main objective
* Comprehensive view of dominant
aerosols across Europe
Motivation
» Different aerosols impact our lives in
different ways
Data set

 AERONET level 1.5 daily averages of
both direct and inverse sunphotometer
products

* More than 5 years of continuous data

Number of countries & sites
e 27 countries
* 30 sites
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Clustering
Method 1

Dubovik et. al (2002)*
Toledano et. al (2007)?

Aerosol Type AE [4::::870] AOD 440 nm
Marine <1.2 <0.2
Dust <1.15 >0.2
Continental >1.2 <0.2
Mixed 1.15<-<1.52 >0.2
Polluted >1.52 0.2<-<0.4
Biomass
B >1.52 >0.4

1Dubovik, O., Holben, B., Eck, T. F., Smirnov, A., Kaufman, Y. J., King, M. D., Tanré, D., & Slutsker, I. (2002). Variability of Absorption and Optical Properties of Key Aerosol Types Observed in Worldwide
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Aerosol Optical Depth [440 nm]

Locations. Journal of the Atmospheric Sciences, 59(3), 590-608. https://doi.org/10.1175/1520-0469(2002)059<0590:VOAAOP>2.0.CO:2

2Toledano, C. & Cachorro, Victoria & Berjon, Alberto & Frutos Baraja, A. & Sorribas, Mar & Morena, Benito & Goloub, P. Aerosol optical depth and Angstrém exponent climatology at El Arenosillo
AERONET site (Huelva, Spain). Quarterly Journal of the Royal Meteorological Society. 133. 795 - 807. 10.1002/qgj.54. (2007).
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Method 2
Lee et. al (2010)3 :
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8 Lee, Jaidan & Kim, Jhoon & Song, C.H. & Kim, S.B. & Chun, Y. & Sohn, B.J. & Holben, Brent. (2010). Characteristics of aerosol types from AERONET sunphotometer measurements. Atmospheric
Environment. 44, 3110-3117. 10.1016/j.atmosenv.2010.05.035.
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Aerosol typing from passive remote sensing measurements

2
2
2



Angstrom Exponent [440-870 nm]
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Costal sites

Dominant Aerosol Types

Polluted
Biomass
Dust
Continental
Mixed
Marine

10 15
AOD 440 nm
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Tight clusters for low values of AOD

Tight clusters of mixed and coarse non-absorbing aerosols

Dispersed cluster of other types

Top or bottom heavy distribution according to the first
representation depending on the location of the site
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Dominant Aerosol Types
coarse non-absorbing
coarse absorbing
mixed non-absorbing
mixed absorbing
fine non-absorbing
fine highly-absorbing
fine moderately absorbing
fine slightly absorbing
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Method 1
Marine 34%
Continental 30%
Mixed 17%
Polluted 10%
Dust 6%
Biomass 4%

Method 2
uncertain 53%
fine non-absorbing 21%
mixed non-absorbing 10%
coarse non-absorbing 5%
fine slightly absorbing 3%
mixed absorbing 3%
coarse absorbing 2%
fine moderately absorbing 2%
fine highly-absorbing 1%
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Angstrom Exponent [440-870 nm]

Inland sites
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Tight clustering for the continental, polluted and mixed aerosol types
Dispersed marine and dust of low angstrom exponent
Tight clustering around low AOD and angstrom exponent of biomass

Tight clustering of fine slightly and non-absorbing aerosols
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Cold region sites

* Highest contribution comes from low AOD and high Angstrom
Exponent marine aerosols, together with low AOD and Angstrom
Exponent continental aerosols

* Very dispersed clusters

Angstrom Exponent [440-870 nm]
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Angstrom Exponent [440-870 nm]
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Sea-Centered Sites

* Tight clustering overall

* Flat distribution of dust in regards with the angstrom exponent
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Method 1
Continental 32%
Marine 25%
Dust 17%
Mixed 14%
Polluted 10%
Biomass 1%

Method 2
uncertain 23%
fine slightly absorbing 17%
mixed absorbing 14%
fine non-absorbing 14%
coarse absorbing 11%
fine moderately absorbing 7%
mixed non-absorbing 7%
coarse non-absorbing 4%
fine highly-absorbing 3%

ACTRIS Science Conference 2024 10/12



Conclusions

Analysis of aerosol optical properties and dominant types over Europe using passive remote sensing
measurements

Dominance of Continental and Fine Non-Absorbing Aerosols
* Across all sites, the highest percentage of aerosols observed were Continental and Fine Non-Absorbing
types
Differential Impact on Sea-Centered and Cold Regions Sites

* Sea-centered sites demonstrated a pronounced susceptibility to various aerosol types, contrasting starkly
with cold region sites that exhibited minimal presence of aerosols other than Continental, Marine, and
Fine Non-Absorbing varieties.

Similar Distribution in Inland and Coastal Sites

* Inland and coastal sites exhibited comparable aerosol distributions, with coastal sites notably
'c&haractlerized by a higher prevalence of Low Aerosol Optical Depth (AOD) and Angstrom Exponent Marine
erosols

Future plans
* To investigate worldwide and also seasonal using the same methodology for aerosol characterization
* Tointroduce lidar aerosol typing for the analysis of some of the sites
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Thank you for your attention!
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