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instruments overview

aerosols, clouds, trace gases

spectrometers, photometers, lidars

Synergy of remote sensing within ACTRIS

networks: PGN, AERONET, EARLINET 



ACTRIS – The Aerosol, Clouds and Trace Gases Research 
Infrastructure



Collaboration between 
Medical University Innsbruck and 
University of Warsaw

AEROPAN project:
Synergetic aerosol remote sensing of 
Pandora within ACTRIS



AEROPAN overview



AeroPan Warsaw campaign, 25 March 2025

Cimel Spectrometer & Aeronet Network



AeroPan Warsaw campaign, 25 March 2025

Aerosol products



• 3 β (backscattering coefficient)

• 2 α (extinction coefficient)

• 2 δ (depolarization ratio)

• wv (water vapour mixing ratio)

• lidar ratio

• Angström exponent

• AOD

PollyXT Lidar products

Fig. Example set of lidar profiles with chosen layers marked.

3 β + 2 α – optimal input for the 
microphysical parameters mathematical 

inversion 
Böckmann, 2001

δ – depolarization ratio as  a selection 
criterion for the spherical os aspherical 

mathematical model





Pandora Description
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PANDORA SUN & SKY SPECTROMETER SYSTEM

A - Spectrometer box (maintains spectrometer  
      temperature)
B - Spectrometer(s) (measure spectra)
C - Electronics box (power and electronics)
D - Control computer (runs control software)

PANDORA ENCLOSURE - INTERNAL SYSTEMS

Dual-axis 
tracker

Head 
Sensor

Environmental 
Enclosure

Fiber 
Optic 
Cable



Pandora observation modes

Direct sun or moon → Total columns
MAXDOAS → Tropospheric columns, surface concentrations and vertical profiles
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Pandora wavelength range

Spectrometer 2,    400 to 900 nm 
0.24 nm step,    1.1 nm resolution

Spectrometer 1,    270 to 530 nm 
0.12 nm step,    0.6 nm resolution



AEROPAN overview

Pandonia Global Network 
189 official instruments



PGN: A global network for air quality 
monitoring and satellite validation<<



Data flow and management



Vertical columns, Pan 117 Rome-SAP PI: Casadio
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PGN data timelines - legend

Daily aggregates and diurnal variations



NO2 data products, Pan 117 Rome-SAP
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Vertical columns, Pan 117 Rome-SAP
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Tropospheric columns, Pan 117 Rome-SAP
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Surface concentrations, Pan 117 Rome-SAP
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Profiles, Pan 117 Rome-SAP
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   Aerosol Profiles
25th of march 2025, MS
At university of warsaw
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Principle idea how to get from  Pandora data to Aerosol Profiles

- Data from Pandora is (differential) O2O2 absorption slant column 
density (L2Fit)

- O2O2 absorption: 343nm, 360nm, 380nm, 447nm, 477nm, 530nm

- O2O2 absorption profile in the atmosphere is known 
- Measured SCD depends on length of line of sight of Pandora
- Which is affected by Aerosols
- -> we use O2O2 as a proxy for Aerosols

- Different measurement elevation angles have their highest 
sensitivity to different altitudes in the atmosphere 

- -> we can get profile information

no/little aerosol scattering

more aerosol scattering





synergy?!
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Thank you!


