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Abstract: The Cyprus Atmospheric Remote Sensing Observatory (CARO) was established within
the EXCELSIOR project and is operated by the Atmospheric Cluster of the Department of Climate
and Environment at the ERATOSTHENES Centre of Excellence (ECoE). CARO, located in
Limassol (LIM), Cyprus (34.677° N, 33.0375° E, 2.8 m a.s.l.), serves as an ACTRIS National
Facility for remote sensing of aerosols and clouds. The observatory hosts advanced active and
passive remote sensing instruments, including a Dual-Field-of-View PollyXT Raman lidar (since
October 2020), a Doppler wind lidar (February 2023), a ceilometer, a Parsivel-2 disdrometer
(January 2024), a 35-GHz Mira-35 cloud radar, and a HATPRO microwave radiometer (July 2024).
This unique multi-instrumental platform enables integrated observations of atmospheric dynamics,
aerosols, and clouds at a standard available only in a few regions worldwide. This contribution
will present three key outcomes from CARO-LIM activities:

1- Ground-based aerosol—cloud interaction studies: Using synergistic lidar—radar observations, the
impacts of pure and aged wildfire smoke, mineral dust, and urban haze on cloud evolution have
been investigated. These case studies demonstrate how transported aerosols modify cloud
microphysics and precipitation processes in the Eastern Mediterranean.

2- EarthCARE ATLID validation: CARO-LIM actively contributes to the CORAL (Cyprus
Observation for EarthCARE vaLidation) project. Results from PollyXT—ATLID comparisons will
be shown, highlighting the potential of EarthCARE in capturing vertical aerosol structures and
demonstrating the added value of collocated ground-based datasets for product evaluation.

3-ATARRI project outputs: Within the ATARRI (ATmospheric and solAR Research and
Innovation in the Eastern Mediterranean) project, CARO-LIM Team applies measurement—
modelling synergies to advance aerosol microphysics retrieval, and solar radiation modelling. Case
studies include retrieval of optical and microphysical properties from lidar, photometer
observations, and the GRASP algorithm. In addition, PVlib-based simulations are employed to
predict solar energy production at regional scales, bridging atmospheric observations with
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renewable-energy applications. Together, these results emphasize the role of CARO-LIM as a
reference site for atmospheric research in the Eastern Mediterranean, Middle East, and North
Africa (EMMENA) region, linking ground-based observations with satellite validation, advanced
modelling, and practical applications in energy sustainability.
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