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Front: ©Photo by Joe Raedle/Getty Images—A vehicle drives through flooded streets The flood was 
caused by a combination of the lunar orbit which caused seasonal high tides and what many believe is 
the rising sea levels due to climate change. (on September 30, 2015, in Fort Lauderdale, Florida) South 
Florida is projected to continue to feel the effects of climate change, and many of the cities have begun 

programs such as installing pumps or building up sea walls to combat the rising oceans.
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Table S10.1. Partitioning of the simulated NAT winters according to their correlations with the 2014/15 flow. 
Estimates of the increase in the likelihood of extreme winter flux in the United Kingdom in low correlation relative to 
high correlation seasons are given in the last column.

Correlation 
coefficient

Number of high 
correlation winters

Number of low 
correlation winters

Increase in the likelihood of extremes  
(and 5%–95% uncertainty range)

0.6 197 613 14.2 (3.4 to >103)

0.5 238 572 13.2 (3.7 to >103)

0.7 155 655 8.6 (2.3 to >103)

This document is a supplement to “Human Con-
tribution to the Record Sunshine of Winter 2014/15 
in the United Kingdom” by Nikolaos Christidis, Mark 
McCarthy, Andrew Ciavarella, and Peter A. Stott 
(Bull. Amer. Meteor. Soc., 97 (12), S47–S50) • ©2016 
American Meteorological Society • DOI:10.1175 
/BAMS-D-16-0143.2

The effect of the atmospheric circulation
We partition the 810 winters from the NAT experi-

ment between those that have high and low correla-
tions with the atmospheric flow in 2014/15 over the 
region bounded by 40°–65°N, 25°E–25°W. The flow is 
described by spatial fields of the winter mean 500-hPa 
geopotential height anomaly relative to 1961–90. A 
correlation coefficient of 0.6 is employed to determine 
high and low correlation seasons, but values of 0.5 and 
0.7 are also used to test the sensitivity of the results 
to the coefficient choice (Table S10.1). The flow pat-
terns corresponding to the mean of all seasons with 
high and low correlations are shown in Figs. S10.1a 
and S10.1b, respectively. Low correlation seasons are 
estimated to increase the chance of extreme solar flux 
in the United Kingdom relative to high correlation 
seasons by a factor given in Table S10.1.

We next investigate whether the likelihood of the 
atmospheric flow in winter 2014/15 has changed in 
recent years. We look at winters in the ALL simula-
tions with flow patterns highly correlated with the 
observed one and use 5-year running means to 
compute the frequency as the fraction of winters in 
each 5-year window that resemble 2014/15. We find a 
positive trend in the frequency since the 1960s that is 
significantly different than zero (p-value < 10-5). We 
conclude that despite the increase in the likelihood 
of winters with a westerly flow, winter sunshine has 
been increasing, at least partly because of the effect 
of anthropogenic forcings.
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Fig. S10.1. Winter mean geopotential height (red lines, m) and wind (blue arrows; 
m s-1) anomalies relative to 1961–90 at 500 hPa constructed with model data from 
the NAT simulations. The mean circulation of simulated winters which have high 
and low correlations with the 2014–15 reanalysis pattern (correlation coefficients 
above or below 0.6) are shown in (a) and (b), respectively.
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