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In this work we present the reconstructed surface solar radiation (SSR) variations since late 19th century in Europe,
which have been estimated using sunshine duration records as proxy for SSR. The dataset contains sunshine dura-
tion series over Europe with more than 70 years of data, some of them starting in late 19th century. The dataset have
been compiled by the European Climate Assessment and Dataset (ECA&D) project, as well as other sources in the
framework of the “SunCloud project” initiative. The reconstructed SSR variations have been estimated by using the
relationship found between the sunshine duration series and a satellite-derived SSR dataset (0.03 x 0.03 of spatial
resolution), provided by the EUMETSAT Satellite Application Facility on Climate Monitoring (CM SAF), during
the common 1983-2005 subperiod. The temporal evolution of the mean all-sky SSR annual series is characterized
by a general decrease from the 1950s to the early 1980s, in agreement with the well-known global dimming phe-
nomena. This is followed by a positive trend up to the present, which also matches with the brightening worldwide
observed. Moreover, an “early brightening” has been detected during the first half of the 20th century, although
regional differences are observed with areas over Europe where the all-sky SSR show no increase in this subperiod.
In order to study the direct effect of the aerosols, we also estimated clear-sky SSR series for a subset of the sites
with collocated cloud cover observations. The results show strong decadal variations in clear-sky SSR, in line with
anthropogenic aerosol emissions over Europe. These results confirm the suitability of traditional sunshine duration
records to detect changes in SSR under all-sky and clear-sky conditions.



