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The Possible Starting Points

1. Measured Global Horizontal Irradiation (GHI) plus Diffuse on
the Horizontal Irradiation (DHI) and Direct Normal Irradiation
(DNI) from a Bureau of Meteorology site (very limited).

2. Gridded data - all three components on a 5 km resolution.
This is a product from the BOM - the GHI is estimated from
satellite images and the others estimated from that.

3. Measured or Estimated Global Horizontal Irradiation (GHI).



Option 1

• Use trigonometry to take the DNI and project it onto the
inclined surface.

• One could use trigonometry for the diffuse (or global in one
hit) if the diffuse radiation was isotropic over the sky dome,
but it isn’t.

• Thus, one uses the model from Richard Perez and co-workers
(Perez, R et al., 1990, ’Modelling daylight availability and
irradiance components from direct and global irradiance’,
Solar Energy, vol.44, No.5. ) to estimate the diffuse on the
inclined surface and then add the direct component.



Option 2

You utilise the same approach as for Option 1.



Option 3

• This situation is the most involved. We first must estimate
the diffuse and direct components on the horizontal.

• We then can use trigonometry to estimate the direct radiation
on the inclined surface, and the Perez model for doing similar
for the diffuse.

• We estimate the DHI from the GHI using the
Boland-Ridley-Lauret (BRL) model (Ridley, B., J. Boland, and
P. Lauret (2010), Modelling of diffuse solar fraction with
multiple predictors. Renewable Energy. 35(2): p. 478-483.

• Note that the way the BOM construct the gridded data is to
estimate the GHI from satellite images and the use the BRL
model to estimate the DHI from that and then calculate the
corresponding DNI.



 

Figure: Example of the BRL diffuse radiation model


