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ABSTRACT 
Two cases from SLOPE campaign at Granada are 
analyzed in terms of particle microphysical 
properties using novel software developed at 
Potsdam University. Multiwavelength Raman 
lidar measurements of particle extinction and 
backscatter coefficients as well as linear particle 
depolarization ratios are used as input for the 
software. The result of the retrieval is a 2-
dimensional particle volume distribution as a 
function of radius and aspect ratio, from which the 
particle microphysical properties are obtained. 

1 INTRODUCTION 
Aerosol particles play an essential role on 
atmosphere and climate, and it is thus important to 
have vertically resolved information about their 
microphysical properties. Multiwavelength 
Raman lidar measurements allow for stand-alone 
microphysical retrievals, i. e., the calculation of 
particle microphysical properties using only 
Raman lidar data and applying regularization 
methods [1]. 

Most of the regularization methods use Mie 
theory to model aerosol particles as an ensemble 
of spheres, what usually provides fairly good 
results for small particles like biomass burning 
particles. However, using depolarization 
measurements makes possible to generalize the 
models to account for spheroidal particles and 
therefore, the retrievals include also information 
about the particle shape. 

In this work, new software developed at the 
University of Potsdam [2] using a 2-dimensional 
approach is tested applying it to measurement 
cases from ACTRIS-2 experimental campaign 
SLOPE (Sierra Nevada Lidar AerOsol Profiling 
Experiment). That campaign was carried out in 

Granada from May to August 2016, and was 
designed for gathering data useful for testing the 
retrieval schemes through inversion of remote 
sensing observations. It combined active and 
passive remote sensing together with in-situ 
measurements at several levels in the northern 
slope of Sierra Nevada mountain range. 

2 METHODOLOGY 
The present study has been carried out using data 
corresponding to measurements taken at the 
Andalusian Institute for Earth System Research 
(IISTA-CEAMA) in Granada (37.16° N, 3.61°W, 
680 m a.s.l.). This is a medium-size city in 
Southeastern Spain, located in a natural basin 
delimited by mountains reaching 3000 m a.s.l.; the 
air masses are mainly coming from the Atlantic 
Ocean, Europe, North Africa and the 
Mediterranean Basin [3]. The station is included 
in several research networks like EARLINET 
(European Aerosol Research Lidar Network) [4], 
and AERONET (Aerosol Robotic Network) [5]. 

The vertical profiles of particle optical properties 
were obtained using signals from the 
multiwavelength Raman lidar system 
MULHACEN (LR331D400, Raymetrics Inc.), 
configured in a monostatic biaxial alignment 
pointing vertically to the zenith. The light source 
is a pulsed Nd:YAG laser with emission at 355, 
532 and 1064 nm wavelength. The radiation is 
collected by a 40 cm-diameter Cassegranian 
telescope, and it is then split into seven channels 
allowing the detection of elastic signals at 355 
nm, 532 nm (in parallel and perpendicular 
polarizations) and 1064 nm and three Raman 
channels at 387 and 607 nm (nitrogen Raman 
shifted signal from 355 and 532 nm, respectively) 
and 408 nm (water vapor Raman shifted signal 
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