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Overview of Subtask 1 

Å Evaluates current and emerging resource 

assessment methodologies. 

Å Three categories:  

ï Ground Measurements,  

ï Numerical weather prediction models,  

ï Satellite based methods. 

Å Develop best practices, guidelines and standards 

after analysis of various datasets and methods. 
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Activities in Subtask 1 

Å Activity 2.1: Ground Based Method 
Manajit Sengupta, NREL, USA,  Manajit.Sengupta@nrel.gov 

 

Å Activity 2.2: Numerical Weather Models 
 Fabrizio Ruffini, i-em, ITA, Fabrizio.Ruffini@i-em.eu  

 

Å Activity 2.3: Satellite Based Methods 
 Ian Grant, BOM, Australia, Ian.Grant@bom.gov.au  

 

Å Benchmarking Framework (on hold) 
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Activity 1.1: Ground Based Methods 

Å Analysis and improvement of established measurement 

methods 

Å Analysis and improvement of advanced measurands 

Å Formulation of best practices and standards 

Target Audience: Utilities, 

instrument manufacturers and 

users, and broader audience 

(economic and policy world) 
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Activity 1.2: Numerical Weather Models 

Å Solar radiation benchmarking of existing global and 

regional reanalysis 

Å Representation of resolved and non-resolved clouds in 

regional NWP 

Å Radiative transfer in NWP models 

Target Audience: NWP data 

providers and users, 

weather services, utilities 

and broader audience 

(economic and policy world)  
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Activity 1.3: Satellite based methods 

Å Evaluation of recent and new methods 

Å Uncertainty dependence on local climate 

Å Methods improvement 

Target Audience: Satellite 

derived radiation data 

providers and users, 

utilities and broader 

audience (economic and 

policy world)  
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Activity 1.4: Benchmarking Framework 

Å Collection of qualified ground-measured data as reference  

Å Definition of data sets to be benchmarked  

Å Data infrastructure (databases, interfaces) 

Å Evaluation of software 

Å New evaluation criteria  

 

ON HOLD 

Target Audience: NWP data 

providers and users, weather 

services, utilities and broader  

audience (economic and policy 

world)  
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REPRESENTATIVE RESULTS 

FROM 1ST AND 2ND TASK 

EXPERTS MEETING, MARCH 7-

8, 2018 
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If no other errors occur  

 GHISi,cal = GHIbb for ONE spectrum with ñperfectò calibration! 

 GHISi,cal Í GHIbb for OTHER spectra and this calibration factor! 

ISO 9060 standard for classification of pyranometers and pyrheliometers is under 

development.  

Includes both thermal and photodiode sensors.  

Spectral error is included. 

1.1: Ground Based Measurements 

ñSpectral error for GHIò = GHISi,cal - GHIbb  
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 https://www.astm.org/Standards/G213.htm  

ÅNew ASTM standard ñGuide for Evaluating Uncertainty in Calibration 

and Field Measurements of Broadband Irradiance with Pyranometers 

and Pyrheliometersò. 

1.1: Ground Based Measurements 

https://www.astm.org/Standards/G213.htm
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GHI measurements 

using PSP from 1981.  

 

Factory calibration used 

initially. 

 

NREL calibration 

process changed over 

the years. 

 

Thermal offset correction 

needed for this 

instrument but was only 

used in later years. 

1.1: Ground Based Measurements 

Analyzing trends using long-term measurements: challenges 
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Å Gradient Boosting improves 

significantly over the best 

individual models in current 

use 

Å High-albedo situations still 

inaccurate 

Ricardo Aler, Inés M. Galván, Jose A. Ruiz-

Arias, Christian A. Gueymard, 2017. 

Improving the separation of direct and diffuse 

solar radiation components using machine 

learning by gradient boosting, Solar Energy, 

Volume 150, Pages 558-569, 

https://doi.org/10.1016/j.solener.2017.05.018. 

Improving separation models for GHI 

1.1: Ground Based Measurements 
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Benchmarking: Radiometer and ShadowCam-system 

Ground-filming cameras provide irradiance maps as reference for All Sky Imager 

6x 

sunny + 

shaded 

reference 

image for 

nearly the 

same solar 

position 

6x 

>30 radiometers (optional) 

1.1: Ground Based Measurements 
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Has been developed by 

DLR using several years 

of data. 
Å Test of further 

parameterizations for 

turbulent regime. 

Å Include particle properties. 

Å Test for typical cleaning 

intervals (1 to 2 weeks). 

Å Test with more 

measurement data. 

 

Physical Model for CSP soiling rate 

Histograms of soiling rate for 2014 

1.1: Ground Based Measurements 
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1.1: Ground Based Measurements 

Evaluation of radiometer biases using various calibration methods 

All Sky  Clear Sky  

Newer radiometer designs have low cosine response and thermal offset and 

might not require correction. 
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Methodology to determine the uncertainty of a spectroradiometer that is consistent with the Guide to the 

Expression of Uncertainty in Measurement (GUM) method.  

Responsivity compared to wavelength for various angles of incidence. The responsivity is nearly constant as the angle of 

incidence changes. Only when the angle of incidence is increased to 75o is there a noticeable change in the responsivity 

compared to the other angles. A detailed view of the wavelengths from 300ï400 nm is shown in the left panel. 

Uncertainty in spectroradiometer calibration and measurement. 

Josh Peterson, Frank Vignola, Aron Habte, Manajit Sengupta, (2017) Developing a spectroradiometer data uncertainty 

methodology, Solar Energy,Volume 149, Pages 60-76, https://doi.org/10.1016/j.solener.2017.03.075. 

1.1: Ground Based Measurements 


