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4) Seasonal variations in the diffuse fraction of solar radiation
and its relation to critical wavelength ratios perceived by
plants: insights from ground-based measurements

Amila Nuwan Siriwardana, Atsushi Kume

(Department of Agro-environmental Sciences, Faculty of
Agriculture, Kyushu University)

The fraction of diffuse solar radiation (DR) in global solar
radiation (SR) is a key factor affecting plant growth and net
ecosystem productivity (NEP). However, most SR research has
focused on the annual variation of energy fluxes and neglected the
effects of DR. This study analyzed a dataset from a ground-based
shadow-band spectroradiometer with a rotating arm at Kyusyu

University Ito Campus, Fukuoka, Japan in 2021. We found a

significant annual variation in DR related to the season, although

it is not related to the solar meridian altitude. Most (=<90%) days
have cloudy or partly cloudy skies throughout the year, while more
than half of the days have characteristically high DR (>0.71),
which limits the applicability of clear-sky models for ecosystem
modeling and plant science. Summer and winter have similar DR
distributions, while autumn has a characteristically different DR.

In addition, significant relationships between daily mean DR and

daily mean ultraviolet (UV)/PAR, red (R)/blue (B), R/green(G),

UV/global solar irradiance (GSI), and B/G were observed. These

indicate possible effects of DR on the plant light signal. These

results will be critical in developing novel models for
recalculating plant growth and NEP.
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