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Abstract

The characterization of particle hygroscopicity has primary importance for climate monitoring and predic-
tion. Model studies have demonstrated that relative humidity (RH) has a critical influence on aerosol climate
forcing. The relationship between aerosol backscattering and relative humidity has been investigated in numerous
studies (among others, Pahlow et al., 2006; Wulfmeyer and Feingold, 2000; Veselovskii et al., 2009). Hygroscopic
properties of aerosols influence particle size distribution and refractive index and hence their radiative effects.
Aerosol particles tend to grow at large relative humidity values as a result of their hygroscopicity. Raman
lidars with aerosol, water vapour and temperature measurement capability are potentially attractive tools for
studying aerosol hygroscopicity as in fact they can provide continuous altitude-resolved measurements of particle
optical, size and microphysical properties, as well as relative humidity, without perturbing the aerosols or their
environment. Specifically, the University of Basilicata Raman lidar system (BASIL) considered for the present
study, has the capability to perform all-lidar measurements of relative humidity based on the application of both
the rotational and the vibrational Raman lidar techniques in the UV.

BASIL was operational in Achern (Black Forest, Lat: 48.64 © N, Long: 8.06 ° E, Elev.: 140 m) between 25 May
and 30 August 2007 in the framework of the Convective and Orographically-induced Precipitation Study (COPS).
During COPS, BASIL collected more than 500 hours of measurements, distributed over 58 measurement days and
34 intensive observation periods (IOPs). The present analysis is focused on selected case studies characterized by
the presence of different aerosol types with different hygroscopic behaviour. The observed behaviour, dependent
upon aerosol composition, may range from hygrophobic to strongly hygroscopic. Results from the different case
studies will be illustrated and discussed at the Conference.
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