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ABSTRACT 

In this paper, the averaged extinction profiles of 
Saharan dust as simulated by the BSC-DREAM8b dust 
modeling system for two years (2008-2009), are 
evaluated over eleven locations in Greece using active 
remote sensing observations from CALIPSO. The mean 
extinction profiles simulated by BSC-DREAM8b are in 
good agreement with the mean extinction profile 
retrievals from CALIPSO measurements in the free 
troposphere, with a tendency of CALIPSO to 
underestimate the extinction in the PBL. 

1. INTRODUCTION 

The Mediterranean area is strongly affected by the 
presence of desert dust due to its proximity to North 
Africa. Limitations on the description of the dust cycle 
are mainly related to the lack of enough dense and 
regular measurements, but also due to the incomplete 
understanding of dust processes such as production, 
transport, physical and chemical evolution, optical 
properties and removal of dust [1]. Several regional 
models for simulation and prediction of the atmospheric 
dust cycle have been developed over the past decade 
[e.g.2]. These models are essential to complement dust-
related observations and to understand the dust cycle. In 
this context, the BSC Dust Regional Atmospheric 
Model (BSC-DREAM8b) has reached a level of 
delivering reliable operational dust forecasts 
(http://www.bsc.es/projects/earthscience/DREAM/) 
capable of predicting all the major dust events over the 
Mediterranean region [3].  

In order to implement new model versions for 
operational applications there is a need for extensive 
checking and validation with observations. High 
resolution vertical profiling observations can be only 
achieved from ground-based and satellite lidar 
measurements. CALIOP (Cloud-Aerosol LIdar with 

Orthogonal Polarization) onboard the NASA/CNRS 
CALIPSO satellite provides a first opportunity to study 
in detail the performance and the scientific value of a 
space-borne aerosol lidar during a long term mission. 
CALIOP lidar onboard CALIPSO, provides 
information on the vertical distribution of aerosols and 
clouds as well as on their optical properties over the 
globe with unprecedented spatial resolution [4].  

In this study, the mean extinction profile of dust, as 
estimated by the BSC-DREAM8b dust modeling 
system for two years (2008-2009), is validated over 
eleven locations in Greece using active remote sensing 
observations from CALIPSO. The comparison is 
focused on pure dust observations of CALIPSO 
retrievals, in order to avoid the impact of “clean air” 
occurrences.   

The main objective of the study is to present a 
validation method for the dust optical properties 
simulated by BSC-DREAM8b, using active remote 
sensing techniques from space. The driving force 
behind this study is the fact that aerosols over Greece 
originate from different sources, including a mineral 
dust component mainly due to the proximity to North 
African deserts, an anthropogenic component (local and 
long-range pollution), and a marine component (mainly 
sea spray) [5], making the model evaluation from 
ground-based or space observations a challenging task. 
Using the extinction profiles of pure dust cases from 
CALIPSO, the BSC-DREAM8b extinction profiles 
validation can become more quantitative and accurate.  

2. METHODOLOGY 

3.1. Satellite measurements 

The Cloud–Aerosol Lidar and Infrared Pathfinder 
Satellite Observation (CALIPSO) mission (http://www-
calipso.larc.nasa.gov/), is an Earth Science observation 
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the two-year mean AOD for each location at 550 nm 
estimated by BSC-DREAM8b and its comparison with 
the corresponding AOD retrieved from CALIPSO at 
532 nm (Figures 4a,b), only for dust cases. The mean 
AOD (derived from the mean AODs of each of the days 
used) in figure 4a reports to the AOD of the column 
from the first 180m up to 15km (as the first 180m of 
CALIPSO’s retrievals is not to be trusted according to 
CALIPSO’s quality summaries) while in figure 4b 
reports to the AOD only for the free troposphere from 
2km up to 15km. 

(a) 

(b) 

Figure 4. Comparison of two-year mean AOD at 550 nm 
estimated by BSC-DREAM8b, with the two-year mean AOD 
at 532 nm retrieved from CALIPSO observations, for eleven 
locations in Greece (a) from 180m up to 15km and (b) from 
2km up to 15km. 

4. SUMMARY AND CONCLUSIONS 

The mean BSC-DREAM8b extinction profile and AOD 
at 550 nm were compared with the corresponding mean 
extinction profile and AOD at 532 nm retrieved from 
CALIPSO observations, for eleven stations in Greece 
during the period of 2008-2009. The mean extinction 
profiles simulated by BSC-DREAM8b are in good 
agreement with the mean extinction profile retrievals 
from CALIPSO measurements in the free troposphere, 

with a tendency to underestimate the extinction in the 
PBL. Future work will include an in-depth analysis on 
the differences observed, using datasets covering 
greater time periods. 
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