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Atmospheric aerosols in Earth climate system "¢

Absorbing aerosols (strong: black carbon; Interaction Scattering aerosols
moderate: dust and organic carbon) . ‘ ‘ +Internal mixing (sulfate, nitrate, sea salt)
T T +E;;z$:>tion ~Absorbing aerosols

below scattering

+Above o aerosols
+Positive for high clouds douds, Se e e /

—Negativ.ef.orlOWClOUdS & \4 .:,-... e ,,3 00%p 00
3 N i W e

—Below clouds 7 e Direct

+Absorbing ¢ 0 © o :0.0.0 . scattering —-CCNs
aerosols ®e© °
+Deposition above scattering \ \
aerosols

Sea salt
Phytoplankton

1

© :. %, ¢ absorbing aerosols " incident sunlight \ scattered sunlight
2% &% scattering aerosols /' scattered from scattering aerosols "\, re-emitted by absorbing aerosols
Li J. et al., Scattering and absorbing aerosols in the climate system. Nat Rev Earth Environ 3(2022). https://doi.org.10.1038/543017-022-00296-h

)

Istitute
di Scienze
Polari

Consiglio Nazionale delle Ricerche

ocoskE

EUROPEAN COOPERATION

IN SCIENCE & TECHNOLOGY mded/byjihe)
European Union

(



Photometry technique

/ Main principles of the technique: \

= Measure the intensity of direct
solar, lunar, or stellar radiation;

= Use the Sun, Moon or Stars as stable
light sources;

= Apply the Beer-Lambert law;

= Retrieve Aerosol Optical Thickness

N y

Vo A Remove contribution from Rayleigh
= Leum &4 Ve &> Tader = Ta - TARay - TAGas
Va R2 € scattering and absorbing gases ' — '

ocoskE

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY




The Polar-AOD project ‘3
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PE]L%R’-A&D About Network Data Resources

The project standardizes sun-photometer measurements,
builds a shared archive of aerosol data, and recovers
historical records. By defining background AOD values, it

aims to track future changes in the polar atmosphere.

POLAR-AOD network aims to characterize the means, variability and trends of the climate-forcing properties of aerosols in
Polar Regions. The primary objective is to connect stations where observations of aerosol properties along the atmospheric
vertical column are carried out to obtain data needed to quantify aerosol physical and radiative properties at high latitudes,
including seasonal background concentrations inferred from aerosol optical depth AOD measurements, spectral

YOU Ca n V|S|t the POla r-AOD WebS|te characterizations, and patterns of natural and anthropogenic processes that influence the radiative balance of the surface
and atmosphere.

https://polaraod.net
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Arctic & Antarctic
station in Polar-AOD

DO For each station in the network,
e metadata is added to GeoNetwork [1]

Each Pl can also add station
data to ERDDAP [2]

E! :,

[1] https://geonetwork-opensource.org/

Network > Arctic

Network > Antarctica

[2] https://bo.isp.cnr.it/erddap/information.html



Marambio station

S AOD Marambio (AERONET)

Aerosol Optical Depth (AOD) has been measured at Marambio, Antarctica, by Finnish Meteorological
institute and University of Valladolid using a CIMEL CE318 photometer since February 2008. The CE318,
developed by NASA in 1992, is the reference i for automatic i
photometry and has been continuously improved to meet the requirements of AERONET (AErosol
RObotic NETwork). The standard model measures incoming solar radiation at multiple spectral channels,
including 340, 380, 440, 500, 675, 870, 937, 1020, and 1640 nm.
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Discover data

Fig. 1: Location of Marambio station in the Antarctic peninsula
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Marambio station
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Fig. 2: weekly averages of aerosol optical thickness 7(0.50 um) at Marambio, Antarctica, between 2018 A
and 2024.
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Marambio station

Marambio
Year
4+ 2019 2019
+ 2020 2020
+ 2021 o 2021
+ 2022 o 2022
+ 2023 ¢ 2023
2018 o 2024
0.4
-
3
o |
3 03
e
* 0.2
014, ° * ¥ N ° :
e o ¢ ¥ g% :
® * * *
oo :'!..'.8..." .!f;** *t*** - *!3‘::.."‘:';.5:.:::3
0 6 12 18 24 30 36 42 48 54

Week of the Year
Fig. 3: weekly averages ofaerosol optical thickness 7(0.50 um) at Marambio, Antarctica, between 2018
and 2024 considering both solar and lunar data.
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Final remarks

Solar, lunar, and stellar photometry enable year-round
AOD monitoring.

Polar-AOD collects AOD measurements from high-
latitude research stations and expeditions.

Integration of all available photometer models ensures
comprehensive and versatile AOD data collection.

Strengthening collaboration among scientists for
advanced photometric research in polar regions.
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Thanks!

Do you have any questions?

simone.pulimeno@unive.it

https://polaraod.net
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