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•  Context: Products and plans 
•  Benchmarks of satellite solar data quality 
•  Quality of current Bureau hourly solar data 
•  Planned data improvement 



Bureau satellite solar data products 

0.05º grids 
Based on hourly data from 1990 to present 
 
Gridded time series 
•  Hourly global horizontal irradiance (GHI) 
•  Hourly direct normal irradiance (DNI) 
•  Daily global solar exposure 
 
Gridded climatologies 
•  Monthly mean daily global and direct normal exposure 
•  Monthly mean hourly global horizontal irradiance (GHI) 
•  Monthly mean hourly direct normal irradiance (DNI) 
 

Bias correction 

•  Daily exposures are bias corrected, by 
reference to surface data 

•  Hourly time series are not bias corrected 

Daily global exposure 
for one month, all stations 

Uncorrected 

Bias corrected 



GA–Bureau 
Solar Resource Mapping Project 

Bureau / Geoscience Australia project to improve solar resource data 
•  Expand surface network from 8 to 16 stations 
•  Improve quality and uncertainty characterisation of satellite data 
•  Enhance user support services 
 
Dataset delivery 
•  June 2012:  Interim 
•  June 2013:  Final 
 
Improvements in hourly time series will underpin climatologies 
 
Begin by benchmarking current datasets 

 

Benchmarking satellite solar data 

International Energy Agency / 
Solar Heating and Cooling - Task 36 
recommended standard measures to 
benchmark solar data quality 
 
•  Bias:  Mean bias error 

•  Spread:  RMS difference 

•  Difference of probability distributions: 
   Kolmogorov-Smirnov test Integral 

 



Surface radiation network 

     High quality network 
•  Since 1993, up to 14 sites 
•  Global, diffuse, direct normal, 
  longwave, spectral transmission 
•  1 sec observations, 1 min data 
•  Associated uncertainty 

•  ISO standard QA processes  
•  Traceable calibrations 
 

Match up surface and satellite data 

•  Compare the hourly satellite and 1-minute surface observations 
•  Choose the minute of the hour matching time of satellite observation 

                GHI  at 
                3 stations 

 



GHI for one month / hour 

 
 
 
Mean Bias Difference 
MBD = 38.3 W m-2 

 
 
Root Mean Square Difference 
RMSD = 143.4 W m-2 
 
 
 

GHI for one month / hour 

Express relative to mean 
Mean (surface) = 534.0 W m-2 
 
Mean Bias Difference 
MBD = 38.3 W m-2 
 
 
Root Mean Square Difference 
RMSD = 143.4 W m-2 
 
 
 



GHI for one month / hour 

Express relative to mean 
Mean (surface) = 534.0 W m-2 
 
Mean Bias Difference 
MBD = 38.3 W m-2 
rMBD = 7.2 % 
 
Root Mean Square Difference 
RMSD = 143.4 W m-2 
rRMSD = 26.9 % 
 
 

GHI Mean 



GHI Bias 

GHI Bias 



GHI RMSD 

GHI rRMSD 



DNI Mean 

DNI Bias 



DNI Bias 

DNI RMSD 



DNI rRMSD 

Satellite Product Enhancement 

Integrate satellite and surface data 
•  Tune satellite to surface (e.g. bias removal, PDF matching) 
•  Characterise uncertainties of satellite data 

 
Processing improvements 

•  Assess and correct satellite georeferencing errors 
•  Automated detection of satellite scan anomalies 
•  Update satellite calibration to current knowledge 
•  Identify and reduce the bias in the output from the physical model 
•  Improve model physics 
•  Increase irradiance sampling frequency by processing new satellites 
•  Improve the global-to-direct model using expanded surface network data 
•  Re-derive climatologies of global and direct irradiance 
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