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Abstract—We present an assessment of the methods used to construct maps for a new solar radiation
atlas for Europe. For this atlas, station data and satellite-derived data are used in an interpolation/merging
process to derive maps of the long-term monthly global radiation that cover an area ranging from 30° W
to 70° E and from 25° to 75° N. Our focus is on the discussion of the accuracy of the method applied: a
co-kriging technique. Special emphasis is put on a discussion as to whether the use of satellite-derived
radiation maps with a low spatial resolution brings benefits. © 1997 Published by Elsevier Science Ltd.

1. INTRODUCTION

In the framework of the Joule Programme of
the European Commission the project
“European Solar Radiation Atlas” (ESRA)
aims to give a new data base on the solar
resource in Europe and surrounding areas
(Scharmer, 1994). The area of interest ranges
from 30°W to 70°E and from 25° to 75° N.
The subtasks of this project comprise the collec-
tion of radiation observations for the reference
period 1981-1990, the setting up of a toolbox
to derive the radiation parameters of relevance
for solar energy system design from the avail-
able data sets, and the construction of maps of
monthly means for the whole area. In this paper
we give an assessment of the method used to
establish these radiation maps. The interpola-
tion procedure applied to derive estimates of
the radiation from both the set of station obser-
vations and additional radiation maps derived
from satellite images is a co-kriging technique.
A short introduction to this technique is given
in Appendix A.

Section 2 will give an overview of existing
approaches for the construction of radiation
maps. Sections 3 and 4 present the input data
sets and their preparation. The quality of the
interpolation procedure is discussed in
Section 5. Special emphasis will be put on the
discussion of the benefits of the use of the
satellite maps available.

* Present address: Department of Electrical Engineering,
Fachhochschule Magdeburg, D-39104 Magdeburg,
Germany

2. METHODS APPLIED FOR THE
INTERPOLATION OF SOLAR RADIATION
FIELDS

As the network of meteorological stations
having a registration of solar radiation data is,
in general, sparse, there has always been a need
for interpolation procedures. The main tech-
niques used are spline function based interpol-
ations and various weighted average procedures
comprising the kriging technique (e.g. see
Journel and Huijbregts, 1978).

Spline functions are applied, for example, by
Hutchinson er al. (1984), for the generation
of maps of monthly mean irradiance over
Australia, and by Hulme ez al. (1995), for the
interpolation of long-term (30 years) monthly
means of sunshine duration data for Europe.

The application of different weighted average
methods for daily radiation in Switzerland and
various regions in the USA is discussed by
Zelenka et al. (1992). Looking at the interpola-
tion error, they reported only marginal differ-
ences between interpolations based on methods
using weights according to the inverse squared
distance for the neighboring stations and kriging
methods. However, from a general consider-
ation of the methods, it was concluded that the
kriging technique is recommendable for the task
of interpolation of radiation data from network
stations. Further application of kriging methods
for solar radiation fields are described by
Zelenka and Lazic (1987) and Zelenka (1994).
Kriging is also used for the generation of
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