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Lift-Off Fellowship report: Short-term probabilistic
forecasting of solar radiation

Adrian Grantham™ and John Boland**

During my Fellowship I have continued my research on probabilistic forecasting of
solar radiation. I have presented this research at the University of New South Wales
(http://www2.pv.unsw.edu.au/videos/Adrian-Grantham-7September2017 /semin
ar.php) and will also be presenting it at The 22nd International Congress on Mod-
elling and Simulation to be held in Tasmania, December 2017. I am also drafting
a paper to be submitted into the journal Solar Energy.

In recent years there has been substantial interest in developing new methods for
forecasting renewable energy, particularly in developing methods for probabilistic
forecasting.

Our previous hourly point forecasting method uses classical time series techniques
including Fourier analysis and autoregressive-moving-average (ARMA) models.
Our previous probabilistic forecasting method uses a nonparametric bootstrapping
technique and a map of sun positions.

Our new point forecasting method combines perfect knowledge of the day-ahead
daily solar radiation with our previous point forecasting method. Obviously per-
fect knowledge of the day-ahead daily solar radiation is not feasible. Ideally, we
would prefer to use a day-ahead daily forecast from a numerical weather predic-
tion (NWP) model because a daily NWP forecast is known to be very accurate.
However, an NWP is unavailable at this time. The idea here is to demonstrate the
potential performance improvements of combining a daily NWP with an hourly
solar radiation forecast, generated from our statistical model. Statistical methods
perform better at hourly time scales and NWP methods perform better at daily
time scales.

We test the performance of our new point forecasting method against our old
point forecasting method at three locations: Adelaide, Darwin and Mildura. These
locations are chosen to represent three distinct climates. Results show that per-
fect knowledge of the day-ahead daily solar radiation improves the point forecast
model. These results suggests there might be performance gains from combining
a daily NWP with our hourly statistical model.

Our new probabilistic forecasting method extends the previous bootstrap method
to a case of an exponentially decaying heteroscedastic model for tracking dynamics
in solar radiance. The previous method catered for the global systematic variation
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in variance of solar radiation, whereas the new method also caters for the local
variation in variance.

We test the performance of our new probabilistic forecasting method against our
old probabilistic forecasting method at the same three locations using the com-
monly used coverage width-based criterion (CWC). The CWC metric quantifies the
trade-off between coverage and prediction interval width. The CWC results from
our new probabilistic forecasting method are mixed. The new method performs
better than the previous method at Adelaide and Mildura; regions with a higher
proportion of clear sky days. In contrast, the previous method performs better
than the new method at Darwin; a region with a lower proportion of clear sky
days. These results suggest that the ideal probabilistic forecasting method might
be climate specific.

I would like to thank the Australian Mathematical Society and the Lift-off Fellow-
ship committee for this opportunity. This Fellowship has meant a lot to me and
has allowed me to further develop my research into the probabilistic forecasting of
solar radiation.

Adrian has recently completed his PhD in Applied Math-
ematics from the University of South Australia. His thesis
title was ‘Mathematical tools for maximizing renewable
energy use in electricity supply’. Adrian’s research inter-
ests include: time series analysis, probabilistic forecasting,
battery storage, and anything else related to the utilisa-
tion of renewable energy. He is now working as a Research
Associate at the University of South Australia on a project
with Energy Networks Australia examining the dynamic
line rating of overhead transmission lines.



