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Radiometri satellitari: potenzialita e
limiti nelle valutazione di
irraggiamento UV a terra e parametri
sulla qualita dell’aria

lolanda lalongo




OMI (Ozone Monitoring Instrument)
O3 and solar UV radiation at surface
Air quality monitoring: NO2

Volcanic emissions monitoring: SO2



E FINNISH METEOROLOGICAL INSTITUTE

\
flight direction X|
» 7 kmisec

13km
2600 km (2 sec. flight) @ Dutch Space

scattering & absorption

1000 1250 3 1500
ngth [nm]



O FINNISH METEOROLOGICAL INSTITUTE

-’

Oct 2005 Oct 2006 Oct 2007 Dot 2008 Oct 2009
Oct 2010 Oct 2011 Oct 2012 Oct 2013 Oct 2014

27.6.2016 4



% FINNISH METEOROLOGICAL INSTITUTE

400nm g . '

EDR= [ S(A)I (A)dA O\ Swightspecrur

280nm S 01+ X
|(1) -> solar energy reaching the :.;:-:: \ Erythemal action
. —_— ,-'III """\
surface per unit area and wavelength > 0.01 - -.,\épectrun1
E i -“;r \ x“-..
= - i Soh
2 ooo1f N

—
-
"
e

0.C001 + | i | |
Erythemal Daily Dose 280 300 320 340 380

VWavelength {nm)
EDD = j EDR(t)dt= " EDR(t)At

i /" Effeciive spectrum

380




é FINNISH METEOROLOGICAL INSTITUTE

Uv I N D Ex It describes the level of solar UV radiation at the
Earth’s surface in respect to human health.
400nm

UV Index=k,,- |E(2)-w(2)-d2

21314]5]¢

oy
6

Kery=40 m2/W

; Extra Protection
: Protection Required
No Protection ! | Avoid being outside during
Required Serlra] l;:dscfll’l ?Fﬁgtmglng midday hours!
You Can Safely| . _ : Make sure you seek shace!
Stay Outside! Slip on a shirt, slop on sunscreen .
: and slap on a hat! Shirt, sunscreen and hat

27.6.2016 are a must! 6
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UV: Ecloud = Eclear * C .

C. = cloud-aerosol (no absorption) transmittance factor = (1-LER)/(1-SA)

where LER = Lambertian Equivalent Reflectivity
and SA = Surface Albedo (TOMS climatology)

Products:
« spectral irradiance at 305.1, 310.1, 324.1 nm and E DR/UVI at

noon and OMI overpass time
« EDD
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27.6.:

OMI UVI

April 2005-2014
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1. C,=1/(1+s-AAOD); s=slope
2. Ca=1/(1+s-AAODS); AAODS=AAOD/cos(SZA)
3. Ca=1/(1+3-AAO0D); Krotkov et al., 2005

Irradiance 324nm
1/C, S bias SD
1 - 17.7 10.2

1+s-AAOD | 1.32 | 9.9 9.1

1+s-AAODS | 1.64 | 5.8 7.4

OMI irradiance (324.1 nm) at overpass time (mW/(m’ nm))

1+3-AAOD 3 1.6 9.7

bias reduced by 10-15%
smaller bias for method 3;
smalléer SD for method 2
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Absorbing aerosol correction

27.6.2016

0.98 r\.',.

EON ol 09E ‘:ﬁ:.
B e e . 0.4 'll_'
0.92 ' _.
0.9
0.88 |
0.86 |

0,84 /
0.82
C.8
078

S0k

EG

305

605

180 1200 B0 0 &0E 1208 180

TOH

BN

10




May-Sep 2005-2014

Kouvola
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OMI NO2
observations
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OMI NO2 weekly cycle
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OMI NO2 changes in Helsinki
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Surface concentrations in Helsinki
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NO2 sources identification in Finland
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Volcanic SO, during Holuhraun eruption
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S0, surface concentration i
northern Finland

200 T T T T T T T T T T T T T T T T T T T T T T T T T T
— Sammaltunturi
—Kevo
P 150| — Raja-Jooseppi| -
_g ——Qulanka
c
.0
w 100
1=
[eh]
]
&
;m 50
wn
‘ E <
) “Flf :
2 \(P & / 0 I 1 1 [ I S T N | 1 !

1 | | 1 | | | | | | | |
123 4567 8 910111212321415161718192021222324 2526272829 30
Day (09/2014)

27.6.2016 18



O FINNISH METEOROLOGICAL INSTITUTE
c I I

27.6.2016 g



@ FINNISH METEOROLOGICAL INSTITUTE

WWW.FMI.FI




FINNISH METEOROLOCGICAL INSTITUTE

OMI NO2 trends in Helsinki
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SO, total column (DU)
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