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Introduction

Results

Successful large scale integra�on of variable
renewable energy sources requires an
improved
understanding
of
their
spa�otemporal variability. Here we assess
the impact of large scale sea level pressure
(SLP) pa�erns (Figure 1) such as the North
Atlan�c Oscilla�on (NAO), the East Atlan�c
(EA) and the Scandinavian pa�ern (SCAND)
on solar energy resources in Ireland.
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Figure 2: Pearson's correla�on score (colorbar; white areas ﬁltered out by signiﬁcance) for MERRA2 SW radia�on, for 1982- 2015 (DJF).
Numbers on the map refer to Pearson's correla�on score for sta�on based observa�ons, and are shown irrespec�ve of the signiﬁcance
of the rela�onship. (R values x 100)
Figure 3: Zoom-in of the white box above
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A NE-SW oriented zonal correla�on gradient was
found in Ireland between SW radia�on and both
the NAO and SCAND pa�erns (Figure 2a; 2c).

Table 1: Correla�ons between pa�ern indices and
SW radia�on average for diﬀerent sta�on groups.
R values x 100; bold (*) indicates signiﬁcant
correla�on at p<0.01 (p<0.05).
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Figure 1: Spa�al pa�erns of the SLP anomalies
associated with each teleconnec�on pa�ern.

Figure 4: Time-series of winter averages of
normalized SW radia�on and the NAO
index.
The dots represent individual sta�on's
normalized SW radia�on, coloured
according to their loca�on (Figure 3).
The red line is the average of SW radia�on
for the three Atlan�c seabord sta�ons (red
dots), whose correla�on coeﬃcients with
the NAO index (blue line) are expressed in
the plot, and in Table 1.

Data & Methodology
1. Pyranometer observa�ons of short-wave
radia�on and the MERRA2 reanalysis gridded
dataset were used to produce winter (DJF)
aggregated means of global SW radia�on.

In the UK the correla�on between winter SW radia�on and the NAO index exhibits a strong zonal gradient.
A similar zonal correla�on gradient was found for Ireland, with highly nega�ve correla�ons along the Alan�c seabord (Figures 3
and 4), and weak to no correla�ons in southeast Ireland (Table 1).

Conclusions
- A signiﬁcant rela�onship between winter SW radia�on and the NAO index is conﬁrmed across the UK (as in [1]) and Ireland.

2. NOAA's Climate Predic�on Center - Correla�ons based on the sparse pyranometer data (Table 1) are similar to those based on the MERRA2 dataset (Figure 2a).
teleconnec�on indices (NAO, EA, SCAND) for - Similar results were found for the eﬀect of the SCAND pa�ern on SW radia�on in Ireland and to a lesser extent in the UK (Figure 2c).
the �me period (1982-2015) for which there is
greatest temporal overlap between the - Despite its proximity, the EA pa�ern does not signiﬁcantly contribute to winter SW radia�on variability in the region (Figure 2b).
observa�ons and reanalysis data were used to
assess correla�ons with the global SW radia�on
�me-series.
Explore these rela�onships further and their physical causality using:

Future work
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- Met Éireann's new high resolu�on gridded dataset (MÉRA Climate Reanalysis);
- Sunshine Hours (SH) recorder data, which are much more abundant and widely available in the
region, appear to be a good proxy for SW radia�on and will be explored further in this project.
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