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Atmospheric aerosols in Earth climate system

Li J. et al., Scattering and absorbing aerosols in the climate system. Nat Rev Earth Environ 3(2022). https://doi.org.10.1038/s43017-022-00296-7



Photometry technique

𝑉𝜆 =
𝑉0,𝜆
𝑅2

𝑒−𝜏𝜆𝑚 𝜏𝜆,𝐴𝑒𝑟 = 𝜏𝜆 - 𝜏𝜆,𝑅𝑎𝑦 - 𝜏𝜆,𝐺𝑎𝑠

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

(𝜏)

Remove contribution from Rayleigh 

scattering and absorbing gases



The Polar-AOD project

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.

You can visit the Polar-AOD website:

https://polaraod.net



Network > Arctic

Arctic & Antarctic 
station in Polar-AOD

Network > Antarctica

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

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

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

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



Marambio station

Fig. 1: Location of Marambio station in the Antarctic peninsula



Marambio station

Fig. 2: weekly averages of aerosol optical thickness 𝜏(0.50 𝜇𝑚) at Marambio, Antarctica, between 2018 
and 2024. 



Marambio station

Fig. 3: weekly averages ofaerosol optical thickness 𝜏(0.50 𝜇𝑚) at Marambio, Antarctica, between 2018 
and 2024 considering both solar and lunar data. 



▪ 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.

Final remarks



CREDITS: this presentation template was created by Slidesgo and
include icon by Flaticon, and infographics & images by Freepick

Thanks!

https://polaraod.net

Do you have any questions?

simone.pulimeno@unive.it


