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Ultraviolet radiation is a portion of the solar radiation that reaches the Earth surface. The effects of ultraviolet
radiation on human beings, animals, plants and ecosystems are well known. A detrimental effect on human beings
is the erythema production (sunburn), which can produce skin cancer. The erythemal action spectrum expresses the
biological effectiveness of ultraviolet wavelengths to produce erythema, and the solar radiation weighted with this
spectrum is the ultraviolet erythemal radiation (UVER). For all of this, the knowledge about UVER radiation is
important because the risks that can happen when a person is exposed to sun. In addition, there are few long-term
UVER measurements in the past, therefore an important issue is developing methods to reconstruct UVER data in
the past and to study the temporal changes due to changes in atmosphere (such as ozone and aerosols).
The presented work uses a semi-empirical method to reconstruct UVER radiation based on radiative transfer
modelling and empirical relationships. The semi-empirical method consists of an analytical equation that links
UVER data with SW measurement, solar zenith angle, and UVER and SW estimations under cloudless conditions
(both calculated using a radiative transfer model). So, the measurements required as inputs of this method are only
total shortwave radiation (SW) and total ozone column (TOC). The method is developed with data in a radiometric
station located in a rural area, around 35 km NW of the city of Valladolid, Spain (41.81N; 4.93W, 848 m a.s.l).
SW measurements from 1991 to 2010 are available in a near radiometric station located in Valladolid city, Spain.
UVER measurements were taken in this station, but only from 2000 to 2010, therefore the above mentioned
method is applied in this station to reconstruct UVER data from 1991 to 2010. Firstly, a UVER dataset is
reconstructed for the 2000-2010 period to compare with the UVER measurements. The hourly UVER values
show root mean square errors (rmse) lower than 10%, and lower than 8% for the daily reconstructed UVER
data. The differences between monthly UVER measured and reconstructed show an rmse value of 5.6% for all
months in 2000-2010 period. 97% of the reconstructed monthly UVER values in Valladolid are found within
±10% of the measured ones in summer, a percentage that rises to 100% in spring. Moreover, when compared
with measurements, yearly values showed an rmse and bias below 4% and 1%, respectively. So, the model well
reproduces the measurements, and can be used to reconstruct UVER radiation for 20 years. Hence, the trends of
ozone, SW and UVER radiation are analyzed. Statistically significant UVER trends appear in summer and autumn
when UVER levels increased 3.5% and 4.1% per decade, respectively. Brightening is found for SW measure-
ments in the same period, with a statistically significant trend of 4.4% and 5.8% per decade in summer and autumn.


