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Observed and simulated
temperature relationships to
Arctic warming share
similarities regionally.

Observed and simulated mid-
latitude temperature trends are
diverging.




Conceptual mechanisms shown derived from
archived ensembles coordinated among modeling
centers. a Most model experiments support that
Arctic amplification disrupts the polar vortex but of
weak amplitude. Any induced cooling due to
changes in the polar vortex are overwhelmed by
warming of the Arctic and transport of the milder
Acrctic air southward. b Same as Figure (a).

However, during the period of Arctic amplification,
observed colder temperatures in the mid-latitudes is
due to natural or internal variability. ¢ For example,
changes in tropical convection transports additional
heat both into the Arctic, resulting in amplified
Arctic warming, and into the polar stratosphere
leading to a more amplified disruption of the polar
vortex and displacement of cold air southwards to
lower latitudes. Dynamic cooling offsets any
thermodynamic warming forced by Arctic
amplification.







From Simon’'s email box

leading to withdrawal of certain authors due to disagreements on the model
representation of natural vs. forced Arctic variability and midlatitude responses




This GRL collection on linkages between
the Arctic and the mid-latitudes brings
together some of the most definitive papers
1n this rapidly evolving field of atmospheric
research.




Most studies analyzing Arctic links to
mid-latitude weather focused on winter,

yet recent summers have seen robust
changes in the mid-latitude circulation.



The recent summers have seen

1) strong reductions in sea-ice extent
and snow cover,

) a weakened equator-to-pole thermal
gradient and

i) assoclated weakening of the mid-
latitude circulation.




Late July 2018

credit;: Chia H.-H.



Published today (8/21/2018)



(They) review the scientific evidence behind three
leading hypotheses on the influence of Arctic
changes on mid-latitude summer weather:
Weakened storm tracks, shifted jet streams, &
amplified quasi-stationary waves.



Summer




The seasonal differences in upper-level circulation
between winter and summer. Top: 250-hPa wind
speed illustrating the jet streams with black arrow
lines. The wintertime stratospheric polar vortex is
outlined with the thick green line. Bottom: the 250
hPa meridional wind depicting the stationary wave
features associated with the jet streams.

Summer differences (vs. winter)
include shorter stationary waves, more
northerly subtropical jet, absence of
stratospheric polar vortex and an
Arctic front jet forming double jets.




The seasonal differences in upper-level circulation
between winter and summer. Top: 250-hPa wind
speed illustrating the jet streams with black arrow
lines. The wintertime stratospheric polar vortex is
outlined with the thick green line. Bottom: the 250
hPa meridional wind depicting the stationary wave
features associated with the jet streams.









Theoretically, AA should cause a southward shift in the mid-latitude jet stream.
Despite the process linking AA to a more equatorward (polar) jet, the mean jet is
projected to migrate poleward by about 1° by the end of 21" century under a
high emission scenario (Barnes and Polvani 2013, Vallis et al 2015).

Thus in the long run, the tropics likely dominate the tug-of-war, at least in models.



Limited evidence suggests that AA may amplify synoptic-scale, quasi-stationary
waves embedded in the summer jet.

Some observational evidence suggests that the quasi-stationary component of
mid-latitude summer circulation has become wavier since the 1980s.



Such double jet regimes have become more frequent in
recent years due to high-latitude land warming, partly attributable to
anthropogenic greenhouse gas forcing (Mann et al 2017).

Double-jets favor waveguide formation and wave-resonance
(Kornhuber et al 2017b, 2017a).

Though there is a solid theoretical basis underlying wave-resonances, their exact
significance in causing extreme weather events is debated (Horton et al 2016).
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» Central challenge: quantity the interactions between
Arctic tfeleconnections and other teleconnections and
regional processes

» Require large ensembles and well-coordinated experiments
with a range of different models (ongoing from WG)

» A so-called storyline approach can be insightful. This avoids quantifying
probabilities associated with dynamical changes altogether and, instead,

creates a set of physically plausible scenarios (i.e. storylines) of future
changes



» Central challenge: quantity the interactions between
Arctic tfeleconnections and other teleconnections and
regional processes



PPAlI members cochairing

» A so-called storyline approach can be insightful. This avoids quantifying
probabilities associated with dynamical changes altogether and, instead,
creates a set of physically plausible scenarios (i.e. storylines) of future
changes



Continued...

» To overcome model biases, novel machine learning
approaches should be considered in order to better
Integrate information from observations in climate models,
e.g. In the representation of summer Rossby waves and
ocean-atmosphere feedbacks in the presence of sea-ice.

» The mid-Holocene provides a possible paleo analog with

enhanced high-latitude warming (interestingly, this period was
also characterized by enhanced drought conditions in the mid-latitudes)






