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Talgoraties)) ozidi<cjretinie
EM radiation

According to Planck’s law originate from hot, dense objects like
stars, planets, or sun. The continuous spectrum from these kinds of objects is also
called a , because hot, dense objects will emit electromagnetic
radiation at all wavelengths.

SOLAR RADIATION

Solar spectrum at the top of the
atmosphere is shown by the solid
line. For comparison the dashed
line represents the Planck curve for
a black body object with a surface
temperature of 7= 5900K. Shaded
areas show the solar spectrum at
sea level under a clear
atmosphere. Selective absorption
bands of water vapor and some
gases are indicated.
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Radiation intensity
travesing a medium will
be reduced caused by
it's interaction with the
matters in the medium.

total area A absorbing species of
cross-sectional area ¢

become 1(z)-dI(z) after
traversing a thickness
dz, then:

If the intensity I(z) h |- g mmecmes

path length b

=
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IRSTEUIRERTS

Bentham DM150

— Spectral measurements
Global irradiance
Direct irradiance, field of view 1.5°
Radiance, diffuse

— Range 250 to 600 nm, step 0.1nm, (1 nm step used)
— FWHM of about 0.8 nm
— Calibration, 1000 W NIST traceable standard lamp

Sun photometer, CIMEL CE318

— 9 spectral band measuring channels
Direct irradiance, field of view 1.20
Radiance
FWHM of about 2 — 10 nm

— Channels, 340, 380, 440, 500, 670, 870, 936, 1020 and 1640nm.
— Calibration, manufacture
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VWhat are aerosels?

Salt from S092 from

AETOSOIS
~ Suspended solidlorliguid matter  RGEEC | AN
— Szl sekiligie) velloeity \ smove

Deserls &
T_ | es ”I Volcanoes
= Continental, dust, SO2; SI e
SIV/6lcamcSO2,10.25 KH2ZOF0L75 H2S04
= VMarneysal oS 0NaCIH0: 701520

= Urban) soot & Smeke
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Sources Sinks

AltkentINUClern (<2 imidiameter) Aitken Nudlei

—  WMigleziidoe J4gez Ui Ligg))

Combustion = Ceadgulation
= HightUryan CenceEntiauions BrownianMoetien

~  Forest Fines = Captuine by Clotud Particles
= \/GlCaNOES Difflisiophoretic Force

= Gas-te=Particle’ Conversion -
Irace Gases to AEos0IS La rge 8. Giant Aerosols

~  SUpersatiiratediGases = PrecipitationtScavenging (Cleaned by,
= Phiotochemical REACHON

[large Aeresols (72, ter 2 um)

iainy/SnoW)
. = Gravitational Setting
—  Aeatjmtilzlderl Ileels
CoagulationofAitkentNucler
= BrownianiMeton
Cloud Droplet Evaporation

GIENHACHESOIS(S2m)

—  Coljrge Zepielel Meele (L0 te) 20 nglns))

Mechanical PrOCESSES
—  Wislel Erejsion]
— Industrial ProcESSES
=562 SaltiremNVaves
= PolIEN
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Aerosol Importance

Global warming, rising levels of greenhouse gases are
wellknown.

Aerosol impact as a
balance generally, UV specificly.

Optical (optical depth, phase function, refractive
index) and physical properties (shape, size

distribution) are significant information for
determination of aerosol effect on UV radiation.
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VeasiieaPACRIISFANGH 2005 eRERE!N

Optical depth comparision: 2005 1928 11:23(UT) S£A = 510
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Aerosol optical depth at: 2005 19/ 11:23(UT) SZA = 5170
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A@DFATIGUSE 2005, eREREN

Aerosol optical depth at: 2005 19/8 SZA =5257 - 66 44
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Aerosol optical depth at: 2005 21/8 SZA =521 -5844
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A@DFATIGUSE 2006, eRERENm

Aerosol optical depth at: 2006 38 SZA = 6015 - 65 18

Optical depth
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Aerosol optical depth at: 2006 4/8 SZA =6119 -650
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Aerosol optical depth at: 2006 168 SZA = 565 - 53 30
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Aercsol optical depth at: 2006 258 SZA = 6440 - 5557
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Varation eiFAGDICREREmHZ006

Wariation in wear 2006
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Varation e AP SIrenEREm)
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Aerosol sizedistrbution
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ACD, Bentham, 19/08-05 11:14 UT
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AEOSO) Elfiects,  medelrsimulation

Measured spectral direct irradiance vs model 19/8-20085 52451 Ratio, Model/Measurements, asrosaol effects
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Measured spectral direct irradiance vs model 19/8-2005 572851 Ratio, Model/Measurements, asrosol effects
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Madel simulaticn, czone effects, 19408

Mormal £ 8% less ozoneg, direct+diffuse
Mormal / 105 less czone, direct
MWormal / 1074 less crone, direct+diffuse

I
320 230 240 360
Wavelength [nm)

Model simulation, asrosol effects, 18/08

Fitting [ (0.0118)/5%% less [, direct
Fitting B /8% less B, direci+diffuse
Fitting B 105 less B, direct

Fitting B A0% less B, direct+diffuse
I
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CommERtSTMEoREIlSIonNS

AOD'retrieval;

— Uncertainty, Bentham 5=10%, Eill 5-10°0 [Wo0dSs)
dependence on solarcyclel 0Ozone 1=2%ciMolinaj]

— Werhave spectrallAODIn UV=ViSiunirondheim
Size diStribution;

— Result showsithatiwe haveall threeaerosol typein
hrondheim), anditheyindicate bimodal modeon'19/08=05

Aerosol effects;
modelisivery underestimated forwvii<F297,
clear effect ol aerosollamount can be seen:

5=10% reduction in ozone will'lead to ca: 17-35% more
direct radiation at' 300/ nm), while'5-10°6 reductioniin
turbidity leaditerabout ca: 3620 more direct radiation/at
300 nmin irondheim atmosphere.

Modellsimulation' shows thatiaerosols have'less effects
ondirect andiglobalirradiance than ozone:
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