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Retrievals of aerosol optical depth and total column ozone

from Ultraviolet Multifilter

measurements based on an optimal estimation technique
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Abstract A Bayesian optimal estimation (OF) retrieval
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ng tal column ozone (TOC), from the measure-
ments of the UliaViolet Mulfiter Rotating Shadowband
Radiometer (UV-MFRSR) deployed at the Southern Great
Plains (SGP) site during March through November in
2009. The O technique specifies appropriate error
covariance matrices and optimizes a_forward model
(Tropospheric ltraviolet radiative transfer model, TUV),
and thus provides a supplemental method for use across the

ing and Rescarch Program (USDA U
retrieval of acrosol properties and TOC with reasonable
securty inthe UV specnl range under vrious amo-
spheric conditions. In order to assess the accuracy of the
e, we compared the AOD rerials from t
method with those from Beer's Law and the AErosol
RObotic Network (AERONET) AOD product, We also
il OB/ Ened T OC i engmenl il
T e US. Depariment of Agicalue UV-B
Monitoring and Rescarch Program (U

the Ozone Munmrm\(, Instrument (OMI) satelie data. The
scatterplots of the estimated AOD from the OF method
agree well wil tose derived fom Beer's aw and the
collocated AERONET AOD produ values
of comlaion cocliients, generlly 098 and 099, and
large slopes, ranging from 0.95 1o 10, as well as small
st e han 002 speially at 368 . The compar
ison of TOC retrievals also indicates the promi
aceuray of the OF method i that the sandard dciatons
of the difference between the OF derived TOC and other
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0C products are sbout 5 0 6 Dobson Units (DU).
Validation of the OF retrevals on these selected dates
oiggsed thal te OF tshigo o 15 ers nd can
serve as  supplemental ool in furher analyzing UV
data
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1 Introduction

Ultraviolet (UV) radiation, invisible to the human eye, is
part of the electromagnetic radiation emitted by the sun.
Although UV radiation constitutes less than 7% of solar
radiation in the vacuum that reaches the Earth's surface
(Caldwell, 1971), it has great impact on human health
(sch o cusing sk cances snd e diseses e o
eyes and th ne system), and affects animals, marine
rganams, i pats, a5 il 2 ceop yilds Rotersnd
van de G Kl ol 203 Galleghr
Lee, 2006). It o coms nge and
environmentl stresses via n.guhlmblhc emission rates of
several atmospheric trace gases
sulfide, methane, methyl b
(Zepp et sl 3007, On e ohe hand,asone s known au
the most important UV radiation absorber in the atmo-
sphere, and it can cffectively reduce the UV radiation
Maching the Eani's surace. As such, the decriase of
ozone concentation inthe atmosphere wil inevitably lead
o the increase of UV radiation at the terrestral surface.
Thus, absorpion by the amospherc asone colunn 1 4
primary factor for UV radiation extinction.




