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The highest particle concentrations occurred during summer were due to the greater photochemical activity; during working days, to working activity and
traffic associated. The optical parameters g and SSA , mainly dependent on the type of aerosol present, showed stable values throughout all seasons. However,
AOT, more dependent on the concentration of particles, showed seasonal variations due to both work activity and the use of fuels.

MATERIAL AND METHODS

Scanning Mobility Particle Sizer spectrometer 

(TSI-SMPS Model 3938) (14 nm - 1 μm) (Fig. 2a).

Passive Cavity Aerosol Spectrometer Probe (PCASP-X)  
(0.1 - 10 μm) (Fig. 2b).

Table 1. Seasonal optical parameters registered in Valladolid and
Palencia.

• The number of particles is higher in summer, mainly due
to new particle formation (NPF) events (Figure 3).

• In winter time vehicles and heating devices are the main
aerosol sources (Oduber et al., 2021b).

• Regarding the days of the week, the concentration of
particles is higher during working days, probably due to
work activity.

Valladolid Palencia

g AOT SSA g AOT SSA

Winter16 0.65 0.066 0.89 0.63 0.045 0.81

Spring 0.63 0.040 0.93 0.63 0.041 0.84

Summer 0.63 0.062 0.96 0.63 0.070 0.87

Autumn 0.63 0.034 0.90 0.65 0.029 0.85

Winter17 0.63 0.086 0.91 0.64 0.078 0.83

Mean 0.63 0.057 0.92 0.64 0.056 0.84 Figure 4. Aerosol particle size distribution during seasons between; a) 14-
1000 nm b) higher than 1000 nm.
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• The highest values were registered between 20 and
60 nm, mainly during summer, with an important
contribution of NPF events (Fig. 4a).

• For particles larger than 1000 nm, the highest
values were registered in summer and spring,
probably due to the occurrence of Saharan intrusions
(Fig. 4b).

SSA and g do not register important
variations throughout the seasons. However, AOT, that
depends on aerosols concentration, shows a greater
seasonal variation (Table 1).

Figure 1. Research locations in Spain.
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Figure 2. Measuring instruments in León.

Figure 3. Evolution of: a) particle number concentration by modes and
seasons; b) particle number concentration by modes and days in León.
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Atmospheric aerosols influence the radiative budget of the Earth-Atmosphere system, playing an important role in climate. Furthermore, they cause and/or exacerbate health 
problems. Several methods have been developed for monitoring atmospheric aerosols in order to estimate and reduce their impacts. Ground-based remote sensing and in situ 
aerosols measurements are complementary tools in the search for a link between aerosol properties and climate change. Aerosol optical properties depend on their chemical 
composition and mixing state as well as their size and shape (Luoma et al., 2019). The main aim of this study is to analyze the evolution of the aerosol optical properties retrieved 
from two AERONET sites and explore its relationship with ground-based in situ measurements of aerosol size distribution.

All optical parameters showed significant correlations
with the number of particles by modes: SSA with the
coarse mode (positive correlation), AOT with the
accumulation mode (positive) and g with the
nucleation mode (negative).
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