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CIAO-CNR-IMAA Atmospheric Observatory @ITINERIS

@® The CIAO observatory represents, since 2000, one of the largest ground-based station in the
Mediterranean Basin for the study of aerosol, water vapor and clouds.
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Aerosol in situ National Facility @ITINERIS

® The new aerosol in situ facility at CIAO has received initial acceptance as ACTRIS (Aerosol, Clouds and
Trace Gases Research Infrastructure) National Facility observational platform in February 2024 for the
measurements of the obligatory ACTRIS aerosol in-situ physical and chemical variables:

Particle number size
distribution —
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Particle light
scattering &
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and equivalent black

carbon concentration
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elemental composition
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@® The facility is currently in Step 1b of the ACTRIS labelling process, covering the implementation and pre-
operation phases and, since 2024/2025, the online instruments are operational and compliant with
ACTRIS QA/QC.

ﬁ Laurita, T. et al.: CIAO main upgrade: building up an ACTRIS-compliant aerosol in situ laboratory, Atmos. Meas. Tech., 18, 2373-2396, 2025.



Aerosol in situ National Facility @ ITIN=ERIS

® The availability of comprehensive in situ measurements allows us to investigate atmospheric phenomena

and processes both at climatological scales (long-term trends, seasonal variability) and through dedicated
case studies (desert dust intrusions, biomass burning).

® African dust transport to the Mediterranean on 30 — 31 March 2024

Fixed Raman lidar On 30.03.2024 from 10:24 to 16:27 UTC - 1064nscat On 30.03.2024 from 18:48 to 02:03 UTC - 1064nscat On 31.03.2024 from 09:32 to 17:35 UTC - 1064nscat
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)g Laurita, T. et al.: Large-scale Saharan dust episode in March-April 2024: observations over Potenza, southern Italy, using remote sensing and in-situ measurements; in preparation



First aerosol in situ data @ ITIN=ERIS

® Monthly median aerosol size distributions with SMPS (10 — 800 nm) and APS (800 nm — 10 pum) -
6 months
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e Submicron particles dominant 80-150 nm with summer ultrafine <30 nm

e Coarse >1 um minor with weak seasonal change

» combustion-dominated urban fine aerosol modulated by seasonal mixing and secondary production,
with occasional coarse-mode contributions.



First aerosol in situ data

@ Time variation of eBC (880 nm) and light-scattering coefficients (450/525/635 nm) from Aethalometer
AE33 and Nephelometer Aurora 3000, 1 year:
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* Lower on weekends
* Seasonal max in winter/late autumn, min in spring

» Traffic/residential combustion & shallow boundary layers

Weekday bimodal peaks (~07:00, ~17:00-21:00)

Scat. °

» Boundary-layer evolution & secondary aerosol formation

U-shaped diurnal cycle (night/morning highs, midday lows,
occasional spikes);
Expected spectral order 450 > 525 > 635 nm;
Seasonal peaks in mid-winter & late summer/early autumn.




Chemical laboratory @ITINERIS
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multi-element characterization

_ thermal/optical separation of OC and EC
of particulate tracers ...to be operational in the next few months



Future Perspectives and Goals ®ITIN=ERIS

v'Characterization of typical aerosol chemical, dimensional and optical
properties at CIAO

v'Investigation of aerosol during special events such as desert dust and
biomass burning, combining remote sensing and multiple in situ
instruments with emphasis on chemical analysis

v'Enhancement and validation of aerosol typing methods developed by the
CIAO team using datasets from the new in situ facility

v’ Improved understanding of vertical transport processes that bring
particles to the surface
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