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Preface 
 
Wind conditions near Stad, in the Southern part of the North 
Sea, and near the coast of Holland are examined. Emphasis is 
put on investigating whether wind speed in these locations are 
related in time. It is shown that wind speed near Stad and wind 
speed outside the coast of Holland is almost unrelated as the 
temporal correlation is close to zero. On the other hand, wind 
speed in the southern North Sea is more in sync with wind speed 
outside the coast of Holland. 
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1. Introduction 
 
The global need for energy will increase over the next twenty years according to the 
International Energy Agency. Over the last decades, Norway has been a net supplyer 
of energy to the world, and energy production in Norway has been dominated by oil 
and gas and hydropower. Wind as a source of energy has been largely ignored, but 
this is about to change. Norway lies in the middle of the North Atlantic storm track 
and Norway has a long coast line, hence, wind is abundant. In the political process of 
launching a novel national industry, there are decisions to be made with respect to 
technology, environment and location. This report will deal with meteorological 
aspects of the issue of location. Most hydropower installations have a water reservoir, 
providing control of the timing of the production. Wind power is different, because it 
cannot be stored. Consequently, the power has to be put into the grid immediately. 
This means that wind power input to the grid can vary greatly. It is an advantage for 
the grid as a whole that lack of wind production in one area due to weak winds can be 
compensated by good production in an other areas due to strong winds. A Norwegian 
area that has been proposed for offshore wind energy production, is the southern part 
of the North Sea. Others have suggested the area near Stad for offshore wind 
production, arguing that the wind regime of the southern North Sea is strongly 
correlated to the wind regime near large planned wind mill facilities outside the coast 
of the Netherlands. In this report we will examine how the historical wind conditions 
between these three areas have been related in time. This report is organised as 
follows: Section 2 describes the dataset used to represent historical wind conditions, 
and the locations. The analysis is contained in Section 3, while concluding remarks 
are given in Section 4. 
 
2. Datasets and locations 
 
The dataset used for this study is the ERA-INTERIM dataset ( Berrisford et al., 2009 ) 
which is the latest global atmospheric reanalysis dataset from the European Centre for 
Medium range Weather Forecasting (ECMWF). The ERA-INTERIM reanalysis, 
covers the data-rich period from 1989 and up to present. The ERA-INTERIM 
provides four analyses per day at a spatial resolution of approximately 79 km. For this 
study we have used wind speed at 10 meters interpolated onto a 0.5 degree grid. Wind 
conditions in three areas are examined: 

A. North Sea North represented by the position 62.5 N 4.0 E. 
B. North Sea South represented by the position 56.5 N 5.0 E. 
C. Tromp Binnen, a major planned facility 75 km outside Holland represented by 

the position 53.0 N 4.0 E. 
For these positions we have data every 6 hours from January 1 1989 to December 31 
2008. The locations are shown in Figure 1. The distance from A to B is 640 km. The 
distance from A to C is 1060 km while the distance from B to C is 430 km. Since 
atmospheric pressure is known to have spatial covariance and pressure differences are 
the main drivers for wind, we expect the B and C to have the strongest temporal 
correlation, since they lie only 430 km apart. A and B lies farther apart, 640 km, and 
they are therefore expected to have weaker correlation. A and C lies 1060 km apart, 
hence, they are expected to have the weakest temporal correlation. 
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Figure 1 Map showing the three locations focused in this report. The locations 
are represented by yellow pushpin symbols. 

3. Analysis 
Some summary statistics on the wind speed at the three locations are gathered in 
Table 1. It shows that the mean wind speed is quite similar at A and B, 8.36 m/s 
versus 8.45 m/s. The mean wind speed at C is lower at 7.98 m/s. 
Figure 2 shows a histogram of the wind speed 10 meters above the surface for 
locations A, B and C listed in Section 2. 

Table 1 Wind speed summary statistics for the three locations listed in Section 2. 
Wind speed is in units m/s. 

Statistic 
North Sea 

North 
North Sea 

South 
Tromp 
Binnen 

Mininum 0.06 0.08 0.08 
1st Quartile 4.97 5.66 5.18 
Median 7.87 8.18 7.63 
Mean      8.36 8.45 7.98 
3rd Quartile 11.23 10.95 10.41 
Maximum 29.3 25.07 25.15 

 



 4 

 
Figure 2 Histogram of wind speed 10 meters above surface for the three locations 
listed in Section 2. 

 
Figure 3 shows scatter plots relating wind speed at the three locations to each other. 
The highest correlation coefficient is found for North Sea South and Tromp Binnen at 
r=0.57. Lowest correlation coefficient is between North Sea North and Tromp Binnen 
with r=0.15. Correlation coefficient between North Sea North and North Sea South is 
r=0.31. We conclude that the correlation coefficient follows an inverse distance rule 
where shorter distances give higher correlations. This behaviour is expected since the 
wind field tend to be organised and spatially coherent on this scale. 
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Figure 3 Scatter plots for wind speed.  Top Panel: North Sea South versus North 
Sea South. Mid Panel: North Sea North versus Tromp Binnen. Lower Panel: 
North Sea South versus Tromp Binnen. Correlation coeffisient (r) is shown in 
each panel. 
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4. Concluding Remarks 
 
In this work, wind speed on three locations has been examined. The locations are 
North Sea North, North Sea South and Tromp Binnen, a wind park planned outside 
Holland. All three locations have mean wind speed around 8 m/s over the period 1989 
to 2008. The wind speed at Tromp Binnen and North Sea South are most related in 
time with correlation coefficient of 0.57. This means that 33% of the variance at 
Tromp Binnen can be explained by wind speed in North Sea South. Tromp Binnen 
wind speed is weakly related to wind in North Sea North with a correlation coefficient 
of 0.15. This means that only 2% of the variance at Tromp Binnen can be explained 
by wind speed in North Sea North. The overall conclusion is that wind speed at North 
Sea North belong to a different wind regime than Tromp Binnen.  
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