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Introduction
The NAO is acknowledged as the primary atmospheric-oceanic teleconnection affecting British hydrometeorology. The influence of the
NAO is well studied, however previous work has been conceptually, spatially and temporally limited. This work uses new historic datasets
to explore linkages at a monthly scale between the NAO, rainfall and streamflow in Great Britain. Three key datasets were used in our
analysis:
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•The North Atlantic Oscillation Index (NAOI) calculated at monthly intervals based on a principal component analysis of the leading
empirical orthogonal function of Atlantic SLP (Hurrell et al., 2003),
•Monthly rainfall (1900-2015) was analysed using 5km gridded Standardised Precipitation Index (SPI) with a 1-month accumulation
period (Tanguy et al., 2017),
•Monthly streamflow was represented using the Standardised Streamflow Index (SSI) (1-month accumulation period) for 291 catchments
over the same study period, derived from reconstructed historic flows (Smith et al., 2018; Barker et al., 2018).
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Analysis
1.Gridded SPI-1 (5km) data were area weighted to derive a monthly average for 291 catchments across Great Britain.
2.Spearman correlations were calculated between NAOI-SPI and NAOI-SSI at monthly intervals.
3.Rainfall and streamflow NAO responses (measured by the monthly correlations) were analysed for similarity using a Geographically
Weighted Regression (GWR).
4.Seasonality in the monthly correlations was analysed using Time-Series Clustering analysis (Esri 2019).

Preliminary Results: Monthly Correlation Patterns
•The rainfall analysis revealed a winter north/west and south/east divide in response to the NAO. Regions in the north/west were strongly
positively correlated with the NAOI; being wetter under NAO positive (NAO+) and drier under NAO negative (NAO-). Summer is marked
by a more homogenous response, however the wet/dry directionality is opposite to that under NAO+/- during winter (negative
correlations between NAOI and rainfall) (see West et al., 2019a).
•The streamflow analysis show similar winter patterns. NAO+ is associated with higher than normal flow in many north-western
catchments, and vice versa under NAO-. Catchments in the south-east also show much lower correlations between NAOI and flow.
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•The GWR analysis undertaken monthly between the NAOI-SPI and NAOI-SSI correlation coefficients revealed notable seasonal patterns in
the similarity between the two values. Winter (represented by Dec shown opposite) is generally marked by a clear north/west and south/
east gradient in the strength of the R2 values; with values in the north/west ranging between 0.8-1. This suggests a generally strong
NAO-Rain-Flow ‘linkage’ in the north/west region in particular.
•In the summer months, as with the correlation patterns generally, the spatial pattern is less distinctive. R2 values in the south/east and
central regions are significantly lower (suggesting a weaker NAO-Rain-Flow relationship). This is represented by the July analysis
opposite. Some catchments in north/west retain strong R2 values through the year.
•4 significant space-time clusters were identified in both the NAOI-SPI and NAOI-SSI correlation coefficients. In winter, as described above,
the correlations with SPI and SSI generally behave similarly during the winter months. Catchments in the north-west show a general
decline winter through to summer (from positive to weak negative correlations with NAOI). Catchments in the south-east and central
regions show consistent weak negative correlations during this time.
•In the summer months there are some notable differences in the clusters time series (represented by the median values for each cluster
in the graphs opposite). As described above the NAOI-SPI correlations for the majority of catchments are negative (for example in July
the values for the clusters range from approximately -0.05- -0.30, with the strongest negative correlations being in catchments in the
south/central region.
•In the NAOI-SSI clusters, the summer values, while still negative, are notably weaker, and a more similar response across the clusters is
observed (when compared to the NAOI-SPI clusters). In July the NAOI-SSI median values range from approximately -0.05- -0.15.
•The clusters with the weakest NAOI-SSI correlations are those generally in the central/southern region (which showed the stronger NAOISPI correlations above). These catchments have very slow response times (West et al., 2019b) due to their characteristics which may
moderate the NAO driven rainfall deviation.
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Preliminary Results: NAO-Rain-Flow Linkages
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