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Cloud Condensation Nuclei (CCN) and Ice Nucleating Particles (INP)
conversion factors based on Thessaloniki AERONET station

Several studies] have shown the potential of polarization lidar to provide
vertical profiles of aerosol parameters from which cloud condensation nuclei
(CCN) and ice-nucleating particles (INP) number concentrations can be
retrieved. The results are based on reliable of conversion factors between
aerosol optical thickness and column-integrated particle size distribution
based on Aerosol Robotic Network (AERONET) photometer observations. A
crucial point regarding the efficacy of aerosol particles to act as CCN or INP
depends on aerosol type.

AERONET Inversion Data (Level 1.5) were analyzed over the period 2006-
2021. The Angstrom exponent was used to separate the particles into
pollution and dust dominated cases. To obtain a better classification of
aerosols we also utilize aerosol typing from CALIPSO. Only cases which are
classified as either purely dust or polluted continental aerosols within 100km
from Thessaloniki are selected. The conversion factors between optical and
microphysical properties were found for dust and polluted continental
particles.
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Analysis of Cloud Types and their Geometrical Properties over the
Mediterranean using CloudSat Observations

Earth's climate system and weather are affected by clouds, as they regulate
the global radiative budget, depending on their altitude, structure and
composition. Therefore, accurate cloud information is crucial, particularly
above the Mediterranean, which is considered as a climate hotspot. In this
work we utilize space-based radar products from the CloudSat mission to
provide statistics on the properties of the clouds observed above the
Mediterranean during the period 2007 — 2017. CloudSat’s payload, the Cloud
Profiing Radar (CPR), is the first spaceborne 94-GHz (W-band) radar
producing vertical cloud profiles over the globe. Three domains are selected
in the Mediterranean to study the geometrical properties and the cloud types
by month and altitude. Our results reveal that low-level clouds are dominant
above the Mediterranean region especially during winter and spring periods,
mainly appearing at altitude up to 4 km, while high clouds prevail throughout
the year at altitudes above 9 km, except in July and August above the East
Mediterranean, where they are nearly absent. In the East Mediterranean, a
higher frequency of low-level clouds is observed during the summer period.
The majority of the deep convective clouds are observed above the West and
Central Mediterranean, indicating the influence of the Atlantic systems and the
mid-latitude cyclones on the Mediterranean weather conditions. Additionally, a
cloud climatology is constructed in order to examine trends in each cloud
type. These results will be compared with retrievals from climate models to
evaluate or refine their cloud predictions. Future research includes also the
comparison of the observed clouds with modeled cloud datasets and the
simulation of the interaction between aerosols and liquid-phase clouds in the
Mediterranean.
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Cloud Condensation Nuclei (CCN) and Ice Nucleating Particles (INP)
profiles based on CALIPSO lidar

The potential of using spaceborne lidar measurements to provide vertical
profiles of cloud condensation nuclei (CCN) and ice-nucleating particles (INP)
has been shown in several recent studies. So far, our project has focused
mostly on the development of algorithms to retrieve CCN from CALIPSO
(Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations) and
validate our results against aircraft and ground in-situ measurements. To do
so we have used the latest version of CALIPSO measurements and new
conversion factors produced within the framework of the project. Results from
our retrievals during the ACEMED campaign which took place in September
2011over the greater Thessaloniki area are shown and compared against
simultaneous aircraft measurements. We also present preliminary results from
our retrievals during the ORACLES campaign which took place for three
consecutive years (2016, 2017 and 2018) for one month each time over the
SE Atlantic.



