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Epidemic, coronavirus (COVID) seasonality
(Martinez, M., 2018; Kronfed-Schor et al., 2021; Cohen, J., Science, 2020)

Environment seasonal drivers:
(1) transmission, 
(2) host conditions and behaviour, 
(3) nonhuman host  (Martinez, 2018) 





Seasonality of coronaviruses (Kronfeld-Schor et al., 2021): 
winter-spring peaks
Very low autumn ! 



COVID-19: Absolute humidity or 
dust pollution, or… temperature 

???
Or UV !



Rapporto annuale ARPAV 2019. Stagionalità PM10: ruolo del riscaldamento domestico. Taglio netto 15/3 e 15/10.
 Curva simmetrica

RADIAZIONE UV ? → Estinzione atmosferica in UV



Misure di ozono: ozono stratosferico (TOMS)
 e troposferico (locale)

TOMS: polar satellites at noon, res. 30-110 km.

Measurements down to about 1500m above sea level 

Nimbus 7 (1978-1994)

Meteor 3 (1991-1994)

Earth Probe (1996-2006)

OMI, SUOMI etc. (2006 ->) 



Spessore ozono stratosferico, Italia, Torino durante l’anno.
 Unità Dobson (mmx100) 



Ozono troposferico, calcolato dai residui di assorbimento 
totale – ozono stratosferico (1979 - 2000): in Italia picco estivo.

V. plot della concentrazione locale in Veneto (da ARPAV) 
Totale troposferico circa 33 +/- 10 DB

 http://asd-www.larc.nasa.gov/TOR/images/seasonal/global/TOR.Seasonal.Global.CLIM.jpeg



Mappe ozono stratosferico TOMS (Environment STB Canada) 

e modelli-misure meteo (Vittori O.)



               ELT Site UV ESO Report (Ortolani and Gilmozzi)
I = I0 e –K m(O3)

I is the transmitted intensity, I0 the radiation at the top of the atmosphere, K the absorption coefficient of the 
ozone and m(O3) the ozone atmospheric thickness (on average 0.3 cm in the reference standard atmosphere). 
The coefficient K has can be obtained from the literature (Vigroux, 1967, Bass and Paur 1984 or Bird and 
Riordan, 1984 for on line data).  There is a wide literature on the discussion of the K variations with 
temperature and pressure. Typical values are around 2.5 at 310 nm and 10 at 300 nm.

The corresponding optical thickness ( = 0.3 x K for standard ozone content) at 310 nm is about 0.3 and it 
increases above 3 at 300 nm, and around 36 at 280 nm
In a first approximation, a reduction of the ozone thickness from 300 to 200 Dobson units corresponds to a 
transmission increase by a factor 5 at 300 nm (from 1% to 5%) and by two orders of magnitudes at 290 nm 
(from 5x10-3 % to 4x10-1 %)

TABLE 1: calculated values of the optical depth due to Raileigh scattering at the sea level, at 4200m height, 
ozone optical depth, total optical depth, transmission (TR), transmission measured at Mauna Kea, 
transmission calculated at 4200m, transmission calculated at 4200m with 270 Dobson

 Wavelength   R  R(4200m)     KO3     O3       tot  TR (%)  TR (MK)  TR (4200m) TR(4200m,270D)
      nm                                                                                                                                           
     330          .72       .43            0.09   0.03   0.75   47%         59%              59%              59%
     310          .93       .56            2.5     0.75   1.68   19%         29%              27%              29%
     308          .95       .57            3.45   1.03   1.99   14%         24%              20%              22%
     300        1.06       .64          10.6     3.18   4.2       1.5%        -                   2.2%             2.9%
     290        1.21     0.72          29.0     8.7     9.9     5x10-3%    -                5x10-3%         0.02%   
     280        1.4       0.84         120      36     37.4     6x10-15%  -                     -              2x10-13%



Numero giorni piovosi in Italia come proxy per la 
copertura nuvolosa media mensile (da Bernacca, 1971)

 



Calcolo stagionalità UVB a Milano e Catania
febbraio-luglio 

(declinazione Sole  -14 a febbraio, +22 a luglio)

Milano: dz Sole dallo zenit 23 gradi in luglio, 61 in febbraio, 
con 5 mag./airmass, corretto per nuvolosità (1.0) e ozono 

30% (minimo !) -> R=112

Catania: dz Sole dallo zenit 16 gradi in luglio, 53 in febbraio, 
corr. per nuvolosità (1.26) e ozono → R=22

La variazione in funzione della massa d’aria domina 
largamente la stagionalità che è molto maggiore a nord



Airmass = cosec function



Radiazione UV-B vs. attività solare da 
INPE S. Space Obs. (400m): anticorrelati

Rampelotto et al., 2009, AIP conf. 
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