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A. The temperature gradient, in this definition, influences the 
thermally driven jet (black solid circle) via the thermal-wind 
balance (in combination with boundary conditions). B. The 
temperature gradient influences the eddy-driven jet (black dashed 
circle) via changes in baroclinicity. The eddy-driven jet influences 
the temperature gradient via horizontal heat fluxes. C. The eddy-
driven jet affects stratospheric winds (black U shape) via vertical 
wave propagation. Stratospheric winds affect the eddy-driven jet 
by altering the vertical wave-guide. D. The thermally driven jet 
affects stratospheric winds via generation of orographically forced 
waves. Stratospheric winds affect the thermally driven jet by 
altering the vertical wave guide. E. The thermally driven jet affects 
the eddy-driven jet by acting as a wave guide (the role of 
baroclinicity here directly associated with the temperature 
gradient). The eddy-driven jet affects the thermally driven jet via 
energy fluxes.

Positive (negative) zonal wind anomalies 
associated with the negative NAO/AO are 
superimposed on the jet shown by a green 
solid (dashed) line. Also shown are the 
temperature changes with warmer 
temperatures in the Arctic (red) and colder 
temperatures in the mid-latitudes (blue), 
increased high-latitude blocking (represented 
by clockwise flow around a high) and a 
southward shift in the storm tracks 
(represented by an anticlockwise flow around 
a low), and increased meridional flow. 
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Uncertainties in attribution



Reduced sea ice favors an increase 
in mid-tropospheric heights in the 
Barents and Kara seas region in 
winter] with downstream 
troughing over Eurasia. Warming 
of the atmosphere due to 
increased heating from newly ice-
free ocean causes geopotential 
heights to increase in the mid-
troposphere, which suppresses 
the jet stream southward over 
east Siberia (Arctic Dipole).

The extensive snow cover over 
Siberia in October and November 
and the sea-ice loss over the 
Barents and Kara seas in November 
and December produce same-
signed mid-tropospheric 
geopotential height patterns over 
Eurasia. This planetary wave 
configuration is favourable for 
increased vertical propagation of 
Rossby waves from the troposphere 
into the stratosphere.

Increased vertical propagation of 
Rossby wave energy from the 
troposphere to the stratosphere 
weakens the polar vortex, 
resulting in a stratospheric 
warming event. These circulation 
anomalies resemble those 
associated with the negative 
phase of the NAO/AO.

Cohen et al. (2014)

One possible chain of mechanisms


