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ABSTRACT

The European light dosimeter network (ELDONET) comprises

more than 40 stations in 24 countries on 5 continents. The

present report compares solar radiation data in the photosyn-

thetic active radiation, UV-A (315–400 nm) and UV-B (280–

315 nm) wavelength ranges for 17 stations at different latitudes

on the northern and southern hemispheres for up to 10 years of

monitoring. While the maximal irradiances on clear days follow

a latitudinal gradient due to the cosine dependence on the solar

angle, the total doses strongly depend on the local climate and

atmospheric conditions as well as the day-length distribution over

the year. UV-B irradiances and doses are strongly influenced by

the total column ozone, which is recorded for all covered stations.

INTRODUCTION

Solar radiation is the fundamental prerequisite for life on

earth. But not only biologists have a need for systematic
monitoring irradiances in several wavelength bands. A number
of instruments have been developed for manual or automatic

measurement of light, and networks have been established for
long-term monitoring of solar radiation (1–3). In addition to
broad-band instruments, which cover a wide range of solar
wavelengths, two types of instruments have been developed:

spectroradiometers, which scan the solar emission spectrum at
distinct wavelength intervals to provide spectrally resolved
irradiance data (4), and filter dosimeters, which monitor one or

more narrow or broader wavelength ranges over time. In
addition, chemical and biological dosimeters have been devel-
oped that determine UV-induced changes in molecules such as

DNA (5,6) or photosensitive chemicals (7–9).
The solar emission spectrum has been subdivided into

distinct wavelength ranges (Commission Internationale d’Ec-

lairage, CIE). Today UV-C (<280 nm) does not play a role
for the biota as it is completely absorbed by the oxygen and
ozone in the atmosphere and consequently does not reach the
earth’s surface. Also most of the UV-B (280–315 nm) radiation

is absorbed by the atmosphere and only 7.3% of the 26 W m)2

in the extraterrestrial solar spectrum penetrate to the ground

in, e.g. central Europe in midsummer. About 25.5% of the
longer-wavelength UV-A (315–400 nm) and about 89.3% of

the photosynthetic active radiation (PAR, 400–700 nm) reach
the earth’s surface.

One of the oldest radiometer networks is the Robertson–

Berger network, which has been established at eight stations in
the United States in 1974 (10–12). The spectral sensitivity
(peaking in the 290–330 nm range) covers the wavelength

range associated with erythemal activity but does not coincide
with the CIE definition for UV-B (280–315 nm). These
instruments had been originally installed to determine the
possible increase in ozone-related UV-B but the data showed a

long-term decrease in solar UV radiation over the years (12),
while total ozone mapping system (TOMS) satellite data
showed a gradual ozone depletion over the same time range at

mid latitudes (13,14). The explanations for this contradiction
were long-term drifts in wavelength and sensitivity and the fact
that most Robertson–Berger meters had been installed near

airports, where increasing atmospheric pollution more than
compensated the increase in solar UV-B reaching the surface
(15,16).

Later, solar radiation networks had been installed by the

Umweltbundesamt and the Bundesamt für Strahlenschutz
consisting of four stations (Offenbach, Schauinsland, Neuher-
berg, Zingst) (17). This German network was designed to

measure solar UV radiation at high spectral resolution (0.5–
5 nm) as well as the integral of the total UV spectrum. Another
European initiative was the SUVDAMA (spectral UV data

and management) project initiated by Seckmeyer (Institut für
Meteorologie und Klimatologie, Universität Hannover, Ger-
many) (18,19) for the determination of UV-radiative transfer

using simultaneous spectroradiometry (20–22). Other projects
had been initiated by Bais (University of Thessaloniki, Greece)
for the intercomparison of existing spectroradiometers as well
as radiation measurements in New Zealand (24), Spain (1),

Italy (25), the European Alps, South America (2,26,27) and the
Antarctic (30,31). Simultaneously, satellite-based instruments
such as the TOMS were used to determine the ozone

concentration in the atmosphere (14,32).
The European light dosimeter network (ELDONET) was

originally designed within an EU project and initially involved

about a dozen measurement sites along a latitudinal gradient
within Europe from the polar circle (Abisko, North Sweden) to

*Corresponding author email: dphaeder@biologie.uni-erlangen.de
(Donat-Peter Häder)
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