
Atmospheric bioaerosols, or primary biological aerosols, form a unique
class of aerosol particles that are ubiquitous in nature, morphologically complex and are produced from
a wide range of natural and anthropogenic sources. They include living and dead organisms, dispersal
unit and various fragments or excretions (algae, bacteria, fungal spores, pollen, plant debris, viruses,
proteins, etc) [1]. Bioaerosols play an important role in different aspects regarding:
• climate and hydrological cycle, as they can act as cloud condensation nucleus and ice nuclei;
• public health, as they have been associated with infectious diseases, allergies, acute toxic effects and
cancer;
• exchanges of plant genetic, as they participate in the dispersal of reproductive units and in the spread
of organisms and
• agriculture and livestock, as they can be infected with pathogenic microorganisms, similar to humans.

ACKNOWLEDGMENT: This work was partially supported by the Spanish Ministry of Economy and Competitiveness (Grants TEC2014-57821-R, BES-2015-074473 -F. Oduber- and CGL2014-52556-R,
AERORAIN co-financed with FEDER funds), the University of León (Programa Propio 2015/00054/001).

INTRODUCTION

[1] Fröhlich-Nowoisky et al . 
(2016). Atmos. Res. 182, 346-
376.

[2] Galán et al. (2007). Spanish 
Aerobiology Network (REA): 
Management and quality manual, 
S.d.P.U.d. (Ed.), Córdoba 
(Spain).

• With the WIBS information in 
real time, especially for the 
prevention of respiratory 
allergies, can be obtained.

• Bioaerosol represented up to 
25% of the total particle 
concentration in the 
measured size range during 
the studied period. 

• The number of pollen types 
present in the atmosphere 
was 35, with Pinus, Plantago, 
Poaceae, Quercus, Rumex
and Urticaceae contributing 
together 50% of the 
atmospheric pollen 
concentration. 

• Bacteria and “other” show a 
more spherical shape than 
fungi and pollen.

• The diurnal cycle in 
fluorescence fraction is 
positively correlated with the 
relative humidity and 
negatively correlated with 
wind speed.

• The correlations suggest that 
the highest concentrations of 
bioaerosols occur under 
stagnant air conditions and 
high RH.
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Fig. 1. Location of León, in Spain.

• Monitoring campaign:
 20 May - 18 June, 2015 
 University campus of 

León (Spain) (42° 36’ 50” 
N, 5° 33’ 38” W, 846 m 
asl). 

• León: 
 Located in the Northwest 

of Spain 
 Mediterranean 

Pluviseasonal-Oceanic 
bioclimate.
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Fig. 2. Sampling point.
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The objective of the current study is to use the Wideband Integrated Bioaerosol Spectrometer (WIBS) and the optical microscopy for characterising the bioaerosols  properties and evaluate the 
relationship between the characteristics of fungal and pollen spores and the meteorological trends during the sampling campaign.

It continuously measures bioaerosol concentration -in the size range
from 0.5 to 20 µm-, using light induced fluorescence. Fluorescing
particles are classified into 7 types and compared with a laboratory
generated library of bacteria, fungi and pollen. Those particles that do
not match library types are classified as “other”.

It collects pollen grains and allows a later Optical
Microscope analysis. It is a sampler for particles
between 2 and 200 µm in diameter with a flow of 10 L
min-1. Hourly and daily optical microscopic counts were
carried out by the method recommended by the Spanish
Aerobiological Network, based on four longitudinal
transects along the slides [2].

TWO
DIFFERENT

INSTRUMENTS
WERE USED

WIDEBAND INTEGRATED BIOAEROSOL SPECTROMETER (WIBS)VOLUMETRIC HIRST SPORE TRAP

Fig. 3. Volumetric Hirst spore trap.

Fig. 4. a) WIBS external appearance; b) Schematic diagram of the
WIBS; c) Pollen, bacteria and mold identification as a function of the
relationship between equivalent optical diameter and type of particle
according to the channels in which particles exhibit fluorescence.
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Fig. 6. Optical microscope image of a
bioaerosol sample obtained by Hirst
Volumetric Trap on 09/06/2015. In this
picture, there are visible some pollens
stained with fuchsin (Pinus, Quercus,
Cupressaceae, Poaceae, Erica arbórea,
Urticaceae and Cyperaceae). Also are
visible fungal spores (brown and yellow
color) corresponding to Cladosporium
type herbarum, Cladosporium type
cladosporioides, Alternaria, Torula,
Pleospora and Dreschlera among others.
Moreover plant tissues, plant trichomes
and fungal hyphae also appear.

Fig. 5. Evolution of the concentration of fungi, pollen, unidentified
bioaerosol (other) determined by WIBS, pollen concentration collected
by the Hirst on the adhesive coated transparent plastic tape (Melinex)
and rain depth registered during the studied period.

Fig. 7. Correlation coefficient between the maximum
fluorescence fraction and four meteorological
parameters (ambient temperature, relative humidity,
wind speed and direction).

Fig. 9. Normalized frequency versus shape
factor. Bacteria and “other” (type 1&4) show a
more spherical shape than fungi and pollen
(type 2&3).

Fig. 8. Air masses origin for maximum
fluorescence.
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