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‘ '.) Check for updates ‘

Weakened evidence for mid-latitude impacts of

Arctic warming

— The idea that rapid
Arctic warming might be changing
weather patterns at lower latitudes rose
to prominence in 2012. At that time,
amidst rising global temperatures and
record low Arctic sea-ice cover, parts of
the mid-latitudes had just experienced
a run of extremely cold winters'. Some
scientists speculated that these cold snaps
were driven by Arctic-induced changes in
the atmospheric circulation, pointing to an
unexpected 25-year winter cooling trend
over Eurasia, an ostensible shift in the
Arctic Oscillation and increased meandering
of the jet stream as evidence*’. These
tendencies would continue as the Arctic
warmed further, they predicted. Such ideas
were controversial from the outset. Very
quickly, other scientists questioned the idea,
arguing that the cooling and circulation
trends were not robust and unlikely to
continue in the longer term*°. Jennifer
Francis, whose seminal work proposed that
Arctic warming was leading to a wavier jet
stream, predicted in 2014 that “within a few
years, as Arctic amplification continues, we
will have enough data to know whether or
not we're right™.

So, six years on, what has changed?
Arctic amplification and sea-ice loss have
indeed continued (Fig. 1). But predictions
of a more negative Arctic Oscillation,
wavier jet stream, colder winters in
mid-latitudes or, more specifically, in
Eurasia, and more frequent and/or
widespread cold extremes have not become
reality (Fig. 1). The short-term tendencies
from the late 1980s through to early 2010s
that fuelled the initial speculation of Arctic
influence have not continued over the
past decade (Fig. 1). Long-term trends
in the Arctic Oscillation and waviness,
updated to winter 2019/20, are small and
indistinguishable from internal variability
(Fig. 1). Temperature-related metrics all
indicate warming in the longer term, with

fewer and milder cold extremes (Fig. 1). The
multidecadal warming of minimum daily
temperature is larger than that of average

winter temperature (Fig. 1), implying a

detectable reduction in mid-latitudes of
subseasonal temperature variability’.
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Indicators of Arctic change and its possible mid-latitude impacts. Time series of Arctic sea-ice
extent (SIE; light blue), Arctic amplification (dark blue), Arctic Oscillation (AO; light green), atmospheric
waviness (dark green), midlatitude (30-60° N) land surface air temperature (SAT; light red), central
Eurasia (40-60° N; 60-120° E) SAT (dark red), midlatitude land minimum daily SAT (light purple) and
the percentage area of mid-latitude land experiencing at least one cold (1 s.d. below average) winter
month (dark purple). The SIE and Arctic amplification indices are averages for autumn and winter
(September-February), whereas all other indices are for winter (December-February). Linear trends
are shown for two time-periods: 1979/80 to 2019/20 and 1988/89 to 2011/12, the latter highlighted by
grey shading. Thicker lines demark trends significant at the 95% confidence level. Arctic amplification
is defined as the difference between Arctic (65-90° N) and Northern Hemisphere (0-90° N) SAT.
Waviness is defined by the local wave activity” (LWA) averaged over mid-latitudes (40-60° N). The
Arctic sea-ice index was provided by the National Snow and Ice Data Center?'. Atmospheric indices were
calculated from the European Centre for Medium-Range Weather Forecasts ERA-5 reanalysis?, except
for the Arctic Oscillation that was provided by the NOAA Climate Prediction Center.

Also, over the past six or so years,
there has been a surge of modelling
studies suggesting only a weak influence
of Arctic warming on mid-latitudes® .

The magnitudes of the simulated responses
are consistently weaker than observations
might imply, for reasons that are uncertain
and contentious'*™'°. A recent review
concluded that observations provide

strong evidence of Arctic influence on
mid-latitudes'; this conclusion, however,
was drawn from surveying influential
studies that reported now-outdated trends.
We argue that updated observational and
reanalysis records (Fig. 1) tell much the same
story as models: that the Arctic influence

on mid-latitudes is small compared to

other aspects of climate variability, and that
observed periods of strong correlation (such
as 1988/89 to 2011/12) are an artefact of
internal variability'"'”'%,

An alternative interpretation is that
causal relationships are intermittent>*,
being strong at times and weak at other
times. Our opinion, however, is there
is not enough evidence for, or physical
understanding of, intermittency in
Arctic-to-mid-latitude connections to allow
us to disregard the simpler explanation. That
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is, short-term fluctuations in the coherence
of Arctic and mid-latitude trends are a
manifestation of internal variability, and the
forced response to Arctic warming, better
estimated from long-term trends and/or
models, is weak in mid-latitudes. Regardless
of the cause, and despite continued Arctic
amplification, the reversal in the past decade
of prior tendencies and the absence of
long-term trends in the Arctic Oscillation,
jet stream waviness and Eurasian winter
temperatures should be better acknowledged
in the scientific literature. It is indefensible
to continue to rely on past short-term
trends, which have since disappeared, as
evidence of a large influence of Arctic
warming on mid-latitude winter climate

and extreme weather'*'°. Here we have
shown that multiple metrics purported to be
affected by Arctic amplification corroborate
a weakening of evidence for detectable
mid-latitude effects of Arctic warming. O
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