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    Investigate the relationship between the atmospheric concentration of pollen and   

 the different air pollutants and meteorological parameters in León (Spain).  

 

•                                              Gaseous pollutants and particles coexist in the same medium, 

the atmosphere, with the possibility of interacting with each other and increasing their adverse 

impacts due to synergistic effects. Focusing on particulate matter, a wide variety of biogenic 

particles with a broadly open size distribution (from tens of nanometers to a few hundred 

micrometers) is present in the atmosphere. These biogenic aerosols are very active for diverse 

potential diseases. Among them, pollen should be highlighted due to allergy effects [1]. 

Atmospheric pollutants may have the following direct effects on pollen [2]:  
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 As expected, in this period, Poaceae and Castanea were predominant, with daily average concentrations of 46±20 and 25±12 grains/m3. Urticaceae was also 

present (daily average concentration of 11±6 grains/m3). 

 Ole e 2 profilin is scarce or null at this time of the year (a concentration of 2.44 pg/m3 was detected in 7 of the 13 analysed days). 

 Significant correlation was found between daily pollen concentration and NO2, O3 and PM10 concentrations.  

 Regarding meteorological parameters, significant correlations were found between daily pollen concentration and  relative humidity and temperature 

(minimum, maximum and mean temperature). Wind speed doesn’t show a significant correlation with pollen concentration. 

 Ozone concentration is significantly correlated with the pollen concentration recorded nine hours afterwards.  

 No significant correlation were found between pollen concentration and the PM10 constituents analysed (OC, EC, carbonates and water soluble inorganic ions – 

Cl-, NO3
-, PO4

3-, SO4
2-, Na+, NH4

+, k+, Mg2+, Ca2+ – ( with R2 <0.09). Likewise, significant correlation was not observed between pollen concentration and number of 

particles per cubic meter (diameter < 24.3 µm). It should be noted that only some occasional  PCASP  measurements  were available. These results are not 

shown here. 

Figure 4. Mean and standard deviation values of the 

hourly pollen concentration during the sampling 

campaign. 
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Fig. 1. Location of León, in Spain. 

• Monitoring campaign: 

 8 - 22 July, 2012  

 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 points: 1- Aerosol 

and gases; 2- Pollen and weather 

station.   
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  increase its potential health hazards;  

  alteration of the physicochemical characteristics of the pollen surface; 

  change in the allergenic potential and  

  decrease in viability and germination.  

AIM 

A)  Hirst-type volumetric trap 

Radiello® diffusive 

passive tubes 

Weather Station 

Additional data  

PCASP-X (Optical counter) 

(Passive Cavity Aerosol  

Spectrometer Probe) 

Aerosol size distribution 

(Latex: 0.1-10 µm) 

B) Burkard Cyclone sampler 

Particulate matter 

<10 µm (PM10) at a flow of  2.3 m3 

h-1 onto 47 mm quartz filters 

 

VOCs and 

carbonyls sampling 
  

Gradko 

diffusion tubes 

Temperature, 

relative humidity,  

wind speed  

wind direction 

IAQ-CALC monitor  

(model 7545) from TSI 

 

http://www.medioambiente.jcyl.es/  Regional air quality network  
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GAS PHASE 

ADDITIONAL DATA 
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POLLEN AND AEROALLERGENS 

IAQ-CALC monitor  

(model 7545) from TSI 

Temperature, 

relative 

humidity 

• VOCs: Extraction with CS2, 

analysis  by  GC-FID. 

• Carbonyls: Extraction with  

 acetonitrile, analysis by HPLC. 

• NO2: Triethanolamine method. 

• Pollen: Spanish 

Aerobiology 

Network  

method. 

• Optical 

microscopic 

count looking for 

63 different taxa. 

• Profilin: double 

antibody 

sandwich ELISA 

method. 

Ion chromatography 

• PM10: gravimetric determination 
 

• OC and EC 

• Carbonates 
 

• Water-soluble inorganic ions 

Themo-optical 

method 

NO2 sampling 

CO2 and CO 

concentrations 

Sampled quartz 

filter 

Figure 3. Daily pollen concentration during the 

sampling campaign calculated from hourly 

concentrations. 

Figure 7. Plant and pollen grains of a) Lolium 

multiflorum and b) Castanea sativa. 
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Urticaceae Poaceae Castanea Other

Ole e 2 profilin: their presence in the atmosphere 

was scarce or null during the sampling 

campaign. A daily concentration of 2.44 pg/m3 

was registered on the days 10, 11, 16-20 of July.  
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Figure 5. Correlation between 

daily pollen concentration and  

different atmospheric pollutants 

and meteorological 

parameters.  R2 > 0.3057 were 

significant at  the 0.05 level, 

except for wind speed (R2 > 

0.4441) and CO and CO2 (R
2 > 

0.3625). a) 

y = 0.1009x + 402.83 

R² = 0.3584 
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b) 

10-15/07/2012 16-22/07/2012 

  µg/m3 

Formaldehyde 1.4 1.8 

Acetaldehyde 1.3 1.5 

Acrolein 2.5 2.8 

Propanal 0.5 0.5 

Butyraldehyde 2.6 2.9 

Benzaldehyde 0.3 0.4 

Pollen /m3 77 115 

Table 1.  Weekly carbonyl and pollen concentrations 

during the sampling campaign. 
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Figure 6. a) Hourly  pollen and ozone concentration during the sampling campaign  and b) correlation 

coefficient between pollen concentration and ozone concentration as a function of the gap size (in hours). 


