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IINNCCRREEAASSEE  IINN  PPOOLLLLEENN  QQUUAANNTTIITTIIEESS  TTHHEE  MMOOSSTT  EEVVIIDDEENNTT  SSIIGGNNAALL  IINN  

3300  YYEEAARRSS  OOFF  DDAATTAA  IINN  AALLPPIINNEE  CCOONNTTEEXXTT    
 

FFaabbiiaannaa  CCRRIISSTTOOFFOOLLIINNII  11,,  AAnnttoonneellllaa  CCRRIISSTTOOFFOORRII  22,,  EElleennaa  GGOOTTTTAARRDDIINNII  33  
 

11  RReesseeaarrcchh  aanndd  IInnnnoovvaattiioonn  CCeennttrree,,  FFoonnddaazziioonnee  EE..MMaacchh,,  ffaabbiiaannaa..ccrriissttooffoolliinnii@@ffmmaacchh..iitt  
22  RReesseeaarrcchh  aanndd  IInnnnoovvaattiioonn  CCeennttrree,,  FFoonnddaazziioonnee  EE..MMaacchh,,  aannttoonneellllaa..ccrriissttooffoorrii@@ffmmaacchh..iitt    

33  RReesseeaarrcchh  aanndd  IInnnnoovvaattiioonn  CCeennttrree,,  FFoonnddaazziioonnee  EE..MMaacchh,,  eelleennaa..ggoottttaarrddiinnii@@ffmmaacchh..iitt  

 
 

IInnttrroodduuccttiioonn  

The ongoing changes in climate have wide-range impacts on ecosystems and human health. One of 
the verified impacts of climate change on plants affects the phenology of flowering, and pollen 
release. The analysis of pollen trends often highlights changes in quantity and seasonality and 
underlines the role of temperature and precipitation (Schramm 2021). The study of pollen and its 
changes is important also for the allergenicity of many airborne pollens; the prevalence of pollen 
allergy is currently estimated to be up to 40% at European level (D’Amato 2007).  

MMaatteerriiaallss  aanndd  MMeetthhooddss  

The modifications of airborne pollen were analyzed on 30 years (1989-2018) of daily data collected 
at Fondazione E. Mach in San Michele all’Adige (Latitude 46.19 N, Longitude 11.13 E, 220 m a.s.l). 
Airborne pollen was sampled by a Hirst-type trap, processed, and analyzed following conventional 
techniques and standardized protocols (UNI EN 16868:2019). Seasonal indicators were calculated for 
24 pollen taxa (16 arboreal, AP, and 8 non arboreal (NAP) pollen taxa), representing 95% of the entire 
spectrum. Time trends and correlation to the meteorological parameters were analyzed. To minimize 
the effect of interannual fluctuations in pollen production and to maximize relevant changes during 
the timespan, total pollen and number of high pollen days (number of granules/m3 >100) were 
analyzed, clustering arboreal (AP) and non-arboreal pollen (NAP) in three decadal blocks. 

RReessuullttss  aanndd  DDiissccuussssiioonn    

The most evident and coherent signal is the increase in peak and total pollen, mainly ascribable to 
AP. The analysis in three decadal blocks shows that the increase in pollen load (figure) and number 
of high pollen days are significant. As for seasonal descriptors, an anticipation of the start date, mainly 
for herbaceous taxa (NAP) is recorded. On average, start date shows a trend of advance of 2,8 days 
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every 10 years. Correlations with meteorological parameters are more frequent with AP seasonal 
descriptors than pollen load (in agreement with Schramm et al. 2021).  

CCoonncclluussiioonnss    

Our thirty-year pollen analysis shows a significant earlier start date, especially for NAP, and a 
significant increase in pollen load for AP. Our case study in the Alpine biogeographical region is 
consistent with findings for other geographical areas and time spams. Temperature is the 
meteorological descriptor mainly related with changes in seasonal descriptors. The increase in pollen 
quantities, not consequent to land use changes at our site, may be read in a context of global change, 
where the increase in CO2 can play a relevant role. Detrimental effects on human health may result 
from pollen load changes, observed in the past decades or happening in the future.  
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Scientific sessions: (Aerobiologia and Biodiversità) 
 

  
AAIIRRBBOORRNNEE  PPOOLLLLEENN  IINN  AALLPPIINNEE  SSIITTEESS  

 
EElleennaa  GGOOTTTTAARRDDIINNII  11,,  AAnnttoonneellllaa  CCRRIISSTTOOFFOORRII  22,,  FFaabbiiaannaa  CCRRIISSTTOOFFOOLLIINNII  33,,  GGaabbrriieellee  TTOONNIIDDAANNDDEELL44  LLuuccaa  

PPEEDDRROOTTTTII55  
 

11  RReesseeaarrcchh  aanndd  IInnnnoovvaattiioonn  CCeennttrree,,  FFoonnddaazziioonnee  EEddmmuunndd  MMaacchh,,  eelleennaa..ggoottttaarrddiinnii@@ffmmaacchh..iitt    
22RReesseeaarrcchh  aanndd  IInnnnoovvaattiioonn  CCeennttrree,,  FFoonnddaazziioonnee  EEddmmuunndd  MMaacchh,,  aannttoonneellllaa..ccrriissttooffoorrii@@ffmmaacchh..iitt  
33  RReesseeaarrcchh  aanndd  IInnnnoovvaattiioonn  CCeennttrree,,  FFoonnddaazziioonnee  EEddmmuunndd  MMaacchh,,  ffaabbiiaannaa..ccrriissttooffoolliinnii@@ffmmaacchh..iitt  

  44  AAggeennzziiaa  PPrroovviinncciiaallee  ppeerr  llaa  PPrrootteezziioonnee  ddeellll’’AAmmbbiieennttee,,  TTrreennttoo,,  ggaabbrriieellee..ttoonniiddaannddeell@@pprroovviinncciiaa..ttnn..iitt  
55PPaarrccoo  NNaazziioonnaallee  ddeelllloo  SStteellvviioo,,  SSeerrvviizziioo  SSvviilluuppppoo  SSoosstteenniibbiillee  ee  AArreeee  PPrrootteettttee,,  lluuccaa..ppeeddrroottttii@@lliibbeerroo..iitt  

 
 

IInnttrroodduuccttiioonn  

Airborne pollen is usually monitored at urban centers, where most people live, to provide 
information on types and amount of allergenic pollen. Thus, very few aerobiological data are 
available for remote, mountainous sites. This study aims to characterize the biological quality of the 
air in an alpine valley in Trentino (North Italy), a region highly interested by the presence of tourists 
(e.g., 9.3 million overnight stays registered during June - September 2021).   

MMaatteerriiaallss  aanndd  MMeetthhooddss  

An aerobiological study was carried out during late spring and summer in 2020 and 2021 in Val di 
Rabbi, an alpine valley located in the Trentino sector of Stelvio National Park. Gravitational Sigma-
2 samplers were selected for the survey, for their reliability and efficiency (VDI_2119 2013) and 
easy handling at remote sites (Gottardini et al. 2021), and installed at 2 m above ground level in 5 
sites located at altitudes ranging from 700 to 2000 m a.s.l. Sampling surfaces, treated with an 
adhesive medium, were analyzed by optical microscopy (OM; 400×; Leitz Diaplan) for pollen 
identification and count (weekly samples); the average daily sedimentation rate (P cm–2 d–1) was 
calculated for the June-August period. In 2021, an active Hirst-type sampler was concurrently 
installed in one of the five sites (daily samples). Samples were processed and analyzed following 
conventional techniques and standardized protocols (UNI EN 16868:2019). 

RReessuullttss  aanndd  DDiissccuussssiioonn    

In the two study periods, the number of identified pollen taxa ranged from 25 at the highest 
elevation site (2000 m a.s.l.) to 39 at the lowest elevation (700 m a.s.l.). The proportion of arboreal 
pollen slightly decreased with the altitude, from 51% to 42%. The three most abundant pollen taxa 


