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Introduction

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).

Materials and Methods

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.).
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/m?® >100) were
analyzed, clustering arboreal (AP) and non-arboreal pollen (NAP) in three decadal blocks.

Results and Discussion

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).

Conclusions

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
guantities, not consequent to land use changes at our site, may be read in a context of global change,
where the increase in CO; 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.

Pollen Integral

50000

40000 RZ - 0,9564 .
-—

—

30000

P*m-3

20000

10000

1989-1998 1999-2008 2009-2018

s AVERAGE of NAP tot mmmmmmm AVERAGE of AP tot = = = NAP «=— — AP

References

D'Amato, G., Cecchi, L., Bonini, S., Nunes, C., Annesi-Maesano, |., Behrendt, H., Liccardi, G., Popov, T,
and van Cauwenberge, P. 2007. Allergenic pollen and pollen allergy in Europe [Review]. Allergy 62(9):
976-990. d0i:10.1111/j.1398-9995.2007.01393 x.

Schramm, P.J., Brown, C.L., Saha, S., Conlon, K.C., Manangan, A.P., Bell, J.E., and Hess, J.J. 2021. A
systematic review of the effects of temperature and precipitation on pollen concentrations and
season timing, and implications for human health. International Journal of Biometeorology 65(10):
1615-1628. doi:10.1007/500484-021-02128-7.

Acknowledgements (Funds)

We are gratefully to Stefano Corradini and Fabio Zottele (FEM Technology Transfer Centre) for the
provision of meteorological data.

o6 6" AIA CONGRESS

ITALIAN SOCIETY OF AEROBIOLOGY ENVIRONMENT AND MEDIGINE
“AEROBIOLOGIA4.0”




