
Accepted Manuscript

Prediction intervals for global solar irradiation forecasting using regression trees 
methods

Cyril Voyant, Fabrice Motte, Gilles Notton, Alexis Fouilloy, Marie-Laure Nivet, 
Jean-Laurent Duchaud

PII: S0960-1481(18)30366-5

DOI: 10.1016/j.renene.2018.03.055

Reference: RENE 9924

To appear in: Renewable Energy

Received Date: 04 October 2017

Revised Date: 24 February 2018

Accepted Date: 22 March 2018

Please cite this article as: Cyril Voyant, Fabrice Motte, Gilles Notton, Alexis Fouilloy, Marie-Laure 
Nivet, Jean-Laurent Duchaud, Prediction intervals for global solar irradiation forecasting using 
regression trees methods,  (2018), doi: 10.1016/j.renene.2018.03.055Renewable Energy

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

1 Prediction intervals for global solar irradiation forecasting using regression 

2 trees methods

3

4 Cyril Voyant1,2*, Fabrice Motte1 , Gilles Notton1, Alexis Fouilloy1, Marie-Laure Nivet1, 
5 Jean-Laurent Duchaud1, 
6 1 University of Corsica, CNRS UMR SPE 6134, 20250 Corte, France
7 2 Castelluccio Hospital, Radiotherapy Unit, BP 85, 20177 Ajaccio, France

8 *Corresponding author: Cyril Voyant, phone: +33 4 95 29 36 66, fax:+ 33 4 95 29 37 97, email: 
9 cyrilvoyant@gmail.com

10
11

12 Abstract. 

13 A global horizontal irradiation prediction (from 1 hour to 6 hours) is performed using 2 persistence 

14 models (simple and “smart” ones) and 4 machine learning tools belonging to the regression trees 

15 methods family (normal, pruned, boosted and bagged). A prediction band is associated to each forecast 

16 using methodologies based on: bootstrap sampling and k-fold approach, mutual information, stationary 

17 time series process with clear sky model, quantiles estimation and cumulative distribution function. New 

18 reliability indexes (gamma index and gamma test) are built from the mean interval length (MIL) and 

19 prediction interval coverage probability (PCIP). With such methods and error metrics, good prediction 

20 bands are estimated for Ajaccio (France) with a MIL close to 113 Wh/m², a PCIP reaching 70% and a 

21 gamma index lower than 0.9.
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