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This study is part of a broader program that aims to generate reliable ultraviolet (UV) data for several applications. This work presents a simple
and fast parametrization to estimate UV solar irradiation at the ground level from global horizontal irradiance (GHI) information.
We focus on UVB (280 nm-315 nm) and erythemic UV (UVE) irradiance weighted by the average skin response.
Context:
* GHlcanbe aused as a proxy to estimate UV with good accuracy [1].

* Using quality GHI estimates from satellite models, such as the National Solar Radiation Database (NSRDB), accurate UV parametrizations from GHI allow obtaining
accurate, long-term UV information with high temporal resolution and high spatial coverage.

» These quality UV data are usually scarce and are required for characterization, climatology, and other applications, such as for human health.

Previous Study
We studied the performance of several empirical
parametrizations to estimate UV fractions (fyy=UV/GHI) [1]:

This Work
We train the fyy parametrization
using simultaneous high-quality )
UV and GHI measurements over 5 sites:

* The best predictors are relative air mass (m),

clearness index (kt), and ozone column ([O3]). « 2sites in the United States, 1 in Argentina,

* The models obtained outperform the models based and 2 in Uruguay '
on radiative transfer calculations [2]. » All with similar temperate climate and

+ The best fyy parametrization is based on a power function midlatitudes (between [30[°and|[40]°)
structure: » 4years of data per site at a 15-minute level

» Coefficients were obtained for each site using a
standard cross-validation technique to ensure the
independence of the validation with the training
data set.

* The ozone column was obtained from MERRA-2
reanalysis.
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Coefficients aj are specific for each UV sub-band (UVB and UVE).

Performance of UVB and UVE Models
The models’ performance is presented. The UVB and UVE estimates were generated using the corresponding fyy
parametrization along with ground GHI measurements. Each parametrization uses a unique set of coefficients for each band.
The coefficient sets were obtained as averages of the site-specific parameters obtained over the 5 sites.
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Metrics discriminated by solar altitude and kt (UVE):
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* 15-minute UVB and UVE can be estimated
with high accuracy based on GHI
information and an fy, model: rIMBD<|6%|
and rRMSD <12% (except forATM).

For midlatitude temperate climates, the
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