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Introduction

In this study, the effect of aerosols on UV irradiance reaching the

ground and the single scattering albedo are derived, at Uccle,

Belgium. The results are compared with data from the Aerosol

Robotic Network (AERONET).

Data and Methology

Measurements of ozone, UV and AOD at 320nm were provided

from the Brewer#178 instrument at Uccle.

UV data were cosine corrected

AOD data from a collocated Cimel sunphotometer (AERONET)

were also used

Only synchronized data of the two instruments were used to

avoid cloud contamination

Period of study : July 2006 – May 2010

UVSPEC code of the LibRadtran package was used to estimate

the aerosol radiative forcing at 320nm and the aerosol single

scattering albedo

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

A
O

D
 C

im
e

l

AOD Brewer

320nm y = -0.0023+1.0008x

R-Square = 0.947

Figure 1: Comparison of AOD from Cimel and Brewer#178 at 320nm. The linear

regression has an intercept=-0.0023 and slope=1.008, while the correlation

coefficient is very high (0.97)
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Figure 2: Aerosol radiative forcing (%) depending on the solar zenith angle. The forcing increases with the solar zenith angle, as the

light has a greater path through which to interact with the aerosols. For high aerosol loads the radiative forcing can reach values of

-20 to -30%.
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Figure 3: Aerosol single scattering albedo at 320nm, as derived from the Brewer estimations for four days and comparison with the Cimel

values. The Cimel values are at 440nm. The AOD values can also be seen in the graphs. The top two days (27/3/2007 and 27/9/2009) are

described by high aerosol loads while the top two down (9/3/2010 and 17/4/2010) have lower AOD values. When the AOD is higher, the range of

the estimated Brewer ssa values decreases.

Conclusions

 Comparison of aerosol optical depth from the Brewer#178 and Cimel

instruments at 320 nm shows very good agreement, with a correlation coefficient

of 0.97 (Fig.1)

 The aerosol radiative forcing at 320 nm can reach values of -20 to -30% for

high solar zenith angles (which are common in Belgium) and high aerosols loads

(Fig.2)

 Comparison between the estimated single scattering albedo from the theoretical

calculations and the Brewer data and the one provided by Cimel depends on the

corresponding AOD values. When the day is described by low AOD, the range of

the estimated single scattering albedo can be high. The accuracy is better as the

aerosol load increases. (Fig.3)

 Small differences in the single scattering albedo of the two instruments can be

expected due to the different wavelengths. The estimated values form Brewer are

at 320nm while the Cimel data are at 440nm
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