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Data and methodology
Data

Monthly averages of the irradiance at 307.5 nm have been analyzed at Rome and Aosta, since the irradiance at this

Solar UV-B irradiance in Rome and Aosta

In the present study we

Investigate the main drivers

J- JAustria

Aosta-Saint Christophe

particular wavelength is strongly affected by ozone. Ancillary ground based and satellite data have been also analyzed.
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of the variability of the solar
spectral global UV-B
irradiance at two Italian sites

located at quite different *Aerosols are not so important Variable Source

latitude, altitude and Spectral UV irradiance at 307.5 Bentham double monochromator spectroradiometer (Aosta)

environmental context: nm MkIV Brewer spectrophometer (Rome)

Rome gnd Aosta, ltaly. Rome Total ozone column MKIV Brewer spectrophotometers at both stations (Siani et al., 2018)

There Is also an effort to «Central Italy (41.9°N, 12.5°E, 75 m a.s.l.). X

determine if the effect of the Urban site Monthly total cloud cover MERRA-2 reanalysis (Gelaro et al., 2017; https://giovanni.gsfc.nasa.gov/Giovanni)

synoptic circulation or the
local scale atmospheric
phenomena are dominant on
the short- and mid-term
variability of the solar UV-B
radiation.
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*north-western Alps(45.7°N, 7.4°E, 570 m a.s.l.)
*Mountainous site
Significant effect from surface albedo

Table 1. Analyzed parameters (2006-2016) and the corresponding data sources

Significant effect from aerosols

-Surface albedo is not so important MERRA-2 reanalysis (Gelaro et al., 2017; https://giovanni.gsfc.nasa.gov/Giovanni)

Monthly AOD at 550 nm

Surface albedo (Aosta) MODIS, average over 5 km around the station (Diémoz et al., 2013)

Surface pressure Measurements in Aosta (ARPA) and Fiumicino (https://rp5.ru/https://rp5.ru/)

Short term variability Mid-term trends (2006-2016)
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Conclusions

»The similarity between the trends of the 307.5 irradiance in both sites indicates that the UV-B mid-term changes are possibly controlled by changes in the synoptic circulation which
control the mid-term changes in cloudiness and total ozone.

»Large changes of the levels of the 307.5 nm irradiance have been found in December, January and March, which clearly follow the changes of total ozone (the trend is statistically
significant only at Aosta in March). The 11-year period of study Is still too short to get definite conclusions.

»There is a strong correlation between the monthly anomalies of the 307.5 nm irradiance at Rome and Aosta which depicts the correlation between the corresponding total ozone and total

cloud cover anomalies.

References

« Diémoz, H., Egli, L., Grébner, J., Siani, A. M., and Diotri, F.: Solar ultraviolet irradiance measurements in Aosta (Italy): An analysis of short- and middle-term spectral variability, AIP Conference Proceedings, 1531, 856-859, 10.1063/1.4804905, 2013.
» Gelaro, R., McCarty, W., Suarez, M. J., et al.: The Modern-Era Retrospective Analysis for Research and Applications, Version 2 (MERRA-2), Journal of Climate, 30, 5419-5454, 10.1175/jcli-d-16-0758.1, 2017.
* Lucas, R.M.; Yazar, S.; Young, A.R.; Norval, M.; de Gruijl, F.R.; Takizawa, Y.; Rhodes, L.E.; Sinclair, C.A.; Neale, R.E. Human health in relation to exposure to solar ultraviolet radiation under changing stratospheric ozone and climate. Photochemical & Photobiological Sciences 2019, 18, 641-680,

doi:10.1039/c8pp90060d..

« Siani, A. M., Frasca, F., Scarlatti, et al.. Examination on total ozone column retrievals by Brewer spectrophotometry using different processing software, Atmos. Meas. Tech., 11, 5105-5123, 10.5194/amt-11-5105-2018, 2018.
« UNEP: Environmental effects and interactions of stratospheric ozone depletion, UV radiation, and climate change: 2018 assessment, Photochemical & Photobiological Sciences, 18, 601-601, 10.1039/c8pp90066¢c, 2019.


https://giovanni.gsfc.nasa.gov/Giovanni
https://giovanni.gsfc.nasa.gov/Giovanni
https://rp5.ru/

