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Variations in wind-solar correlations 
across multiple datasets

1. Correlations: Annual & Monthly

2. Variation by Wind Direction 3. Post-Processing

Combining  wind and solar power 
generation has potential to make 
renewable energy less variable. This 
takes advantage of the fact that 
light winds tend to accompany clear 
skies and that it tends to be cloudy 
when it is windy [1][2].
Preliminary site assessment for wind 
and solar power generation can be 
done using reanalysis data.  The 
correlation between wind speed and 
solar radiation for two global 
reanalysis datasets have been 
compared to correlations calculated 
using observed data. 
The effect of using post-processing 
methods are also investigated.

Wind speed and 
short wave radiat-
ion (SW) observat-
ions are analysed 
at seven stations 
around Ireland, 
fig.1. The data 
covers 1982-2016 
at most stations; 
although some 
stations closed 
earlier. ERA-
Interim and 
MERRA2 
reanalysis data

Figure 1: 
Observation 
stations (   ) and 
the nearest ERA-
Interim (   ) and 
MERRA2(+) grid 
points.

Figure 2: Annual (a) and monthly (b) correlation of daily mean 10m wind speed and SW.

Reanalysis anticorrelations are greater than observed values both on yearly and monthly timescales 
at the majority of stations.  This is shown for Kilkenny in fig. 2.
Differences between reanalyses are mainly driven by differences in reanalysis SW (dashed lines 
fig.2.b).

are also used. Wind mast  and SW 
observations from the Cabauw 
Experimental Site for Atmospheric 
Research, Netherlands (2000-2016) 
are used to study correlations of SW 
with wind speed at different heights.

For each station the nearest ERA-
Interim and MERRA2 grid points are 
chosen. Daily mean values of both 
10m wind speed and SW are 
calculated for all three datasets.
Pearson's correlation coefficient is 
used to examine the relationship 
between wind speed and SW.
Linear least squares (LLS) adaptive 
post-processing is performed for 
10m wind speed and SW in both 
reanalyses, as in [3]. LLS involves 
using the errors from a prescribed 
number of training days to adjust 
the current day's value using linear 
regression.
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Data binned by wind direction shows greater 
anticorrelations for winds with a  southerly 
component compared to winds with a 
northerly component, fig.3.

LLS post-processing is applied to both 10m wind 
speed and SW for different training periods.
30 days is chosen as the optimal training period for 
all quantities.
Post-processing the individual variables produces 
correlations which are closer to the observed 
values at most stations, fig. 4.  

4. Mast Observations
Cabauw mast data is used to study correlation 
values at heights closer to wind turbine hub heights.
Reanalyses fail to capture the variability of 
correlation with height which is evident for observed 
data, fig.5 and [2].
Reanalyses differ most during summer months.  This 
is driven by differences in reanalysis SW (not 
shown), similar to fig.2.b. 

Reanalyses overestimate the strength of correlations 
between wind speed and SW in Ireland.
LLS post-processing brings reanalysis correlations 
closer to observed values.
Future work will involve the study of high resolution 
data such as MÉRA reanalysis from Met Éireann [4]. 
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Figure 5: Monthly correlation of daily 
mean SW and wind speed at different 
heights at Cabauw, 2000-2016.

Figure 4: Seasonal correlations of daily mean 
10m wind speed and SW.  Post-processed values 
are hatched and faded.

Figure 3: Correlations of daily mean 10m wind 
speed and SW for different wind directions. Bars 
indicate 95% confidence intervals.
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