
URBAN ATMOSPHERIC LEVELS OF ALLERGENIC POLLEN: 
COMPARISON OF TWO SAMPLERS LOCATED IN SALAMANCA 

(MIDDLE WEST SPAIN)
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Amaranthaceae
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Cupressaceae
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Fraxinus
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Platanus
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Rumex
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Urticaceae
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Introduction
This study was aimed to quantify and compare the atmospheric pollen content of Salamanca (fig. 1a)

using two samplers at different locations.

We decided to analyse a two years period as a continuation of a previous study performed in the same

locations (Rodríguez de la Cruz et al., 2016). The present research also takes into consideration the

threshold levels established for pollen types, dangerous for the allergic population, analysing the days in

which those levels were surpassed and compares the results obtained between the two areas with

different urbanization levels.

Material and methods
The distance between the two collectors was 1.4 km (fig. 1b) and the two samplers operated continuously

from 17 February 2014 to 16 February 2016. Both samplers were Hirst volumetric traps placed at a height

of 14m (City centre) and 25m (Semi-urban). Pollen collection and sample processing were carried out

according to the methodology established by the Spanish Aerobiology Network (Galán et al., 2007), along

with the threshold levels established by the same authors. Only pollen types known to be allergenic were

considered for further analysis. Along with the seasonal patterns, we calculated the peak day, peak value

and days which surpassed the threshold levels. The effect of the main meteorological factors on pollen

levels was also evaluated taking into consideration the Atmospheric Pollen Season (APS), calculated at

90%, except for Cupressaceae and Fraxinus where, in both cases, were considered the whole study period

due to the seasonal distribution of these pollen types. Correlations between meteorological parameters and

pollen levels were performed using the Spearman's non-parametric correlation test (in the SPSS software

v.23).

Results
The main pollen types identified in both samplers were Cupressaceae,

Fraxinus, Olea, Platanus, and Poaceae, with Olea and Fraxinus being more

abundant in the city centre (fig. 2) and herbaceous types as Amaranthaceae,

Rumex and Urticaceae, in the semi-urban. The days with threshold levels

over risky concentrations (table 1) were higher for Poaceae and

Cupressaceae, nearly follow by Fraxinus. During 2015, the days were also

high for Olea, Plantago and Platanus in both areas. Meteorological

parameters and pollen levels (table 2) showed significant positive

coefficients for temperature and hours of sunshine, except Betula,

Cupressaceae, Fraxinus, Platanus and Rumex, which had negative significant

or not significant coefficients. Rain and relative humidity were negatively

correlated with all pollen types, except Fraxinus.

Conclusions
We found positive significant correlations between both samplers, although slight differences were detected between them. The city centre could lead to further problems for people

allergic to Olea with Platanus depending on the year and the pollen emission. On the outskirts of the city, Amaranthaceae, Rumex and Urticaceae might cause the main allergic problems

for people sensitized to these pollen. Poaceae obtained similar results between both zones and the total pollen concentration had few differences except during February, March, April and

June, with higher values in the semi-urban zone.
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Figure 1. Location of the city under study in Europe (a) and location of pollen traps (b)
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Table 1. Aerobiological data from two pollen traps separated by years 

Figure 2. Seasonal patterns from the analysed pollen types during the period 2014-2016
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Table 2. Spearman correlation coeficientes between APS and meteorological factors


