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Monitoring of atmospheric aerosols is important for reasons of air
pollution and climate change research. Aerosols are very variable in
time and space. Therefore, more measurements of the prime aerosol
quantities, which are the aerosol optical thickness ¢ (equivalent to
the aerosol column density) and the Angstrém exponent o (related
to the aerosol size distribution) are needed. Here we present results
of these two quantities for the period June 1997 — November 1999 as
measured at KNMI in De Bilt (52.10° N, 5.18° E), using a six-channel
sunphotometer. The average value of 5 at 501 nm was found to be
0.23 with standard deviation 0.14, and the average value of o was
1.45 with standard deviation o.40.

1. Set-up and data-analysis

The direct solar irradiance (perpendicular
to the direction of the sun) is measured
with a six-channel sunphotometer (type
SPUV-6, YES Inc.); see Fig. A.

this method a linear regression is per-
formed of the logarithm of the measured
direct solar irradiance as a function of
the relati e air mass. The slope of the
regression line is e ual to the total at-
mospheric optical thic ness.

The measurements are a eraged o er
-minute inter als. The sunphotometer
is mounted on a sun trac er (type -AP,
SciTec, Inc.). The central wa elengths of

the six channels of the sunphotometer
are 6 nm, 6
nm, and nm. The and
nm for the 6 nm channel
nm for the other channels.

nm, nm,
nm,

width is
and a out efore the angley analysis can e ap-

plied to the direct solar irradiance data,

The sunphotometer measurements pre-

sented here co er the period from une
until o em er (. years),

with some missing months due to in-

strument or data ac uisition failure. In

total, measurements are performed on

6 days ( days,
days, days).

To determine the atmospheric optical

thic ness from sunphotometer data we
use the so-called angley method. In

the data a ected vy clouds are ltered
out. At least cloudfree data points
should remain for further analysis. In
the su se uent angley analysis only
o ser ations at air masses etween
and 6 are used. The aerosol optical
thic ness is o tained y su tracting the
ayleigh and o one optical thic ness of
the standard mid-latitude summer at-
mosphere from the total atmospheric
optical thic ness of each channel. The
Angstrem exponent « is found from t-

KNMI

ting the spectral alues of § to a power
law §( )

esults
The results of the a o e descri ed analy-
sis of the sunphotometer data of

are gi en in Fig. angley re-
gressions with large errors or with a
strongly de iating extraterrestrial irradi-
ance ha e een re ected from the data
set. It appears that the a erage aerosol
optical thic ness and Angstrem exponent
are rather constant from year to year.
The aerosol optical thic ness is, how-
e er, ery aria le. Figure shows that
the fre uency distri ution of the optical
thic ness has a rather long tail. e did
not nd a correlation etween optical

thic ness and Angstrem parameter.
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