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Siefm-tracks in th%e N. Hemispfexg
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High baroclinicity corresponds to high
wave activity (7)

Examined relationship using three-way classification
of N Atlantic jet latitude.
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(Woollings, QJ, 2010, Frame et al., QJ, 2011)
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heat flux DJF 1994/5 excess baroclinicity
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What determines the mean flow (thermal wind, zonal
mean available potential energy) in the atmosphere”

U = forcing — friction

U=F— AU

stronger forcing — stronger flow
stronger friction = weaker flow



Lorenz cycle
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Lorenz cycle in zonally symmetric dry GCM

high friction (2 d)
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What determines the eddy strength in the atmosphere”
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growth rate (days-1)

Friction and baroclinic instability
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A heuristic model for eddy-mean tlow interaction
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A heuristic model for eddy-mean tlow interaction

6=F—f
f=o0f-Df
‘eddy saturation”
Corollary: /

fO — F (eddy strength = mean source)

oo = D (mean flow is marginally stable)



Control of ACC transport in eddy resolving model
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Control of ACC transport in eddy resolving model
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Control of mean flow in dry atmosphere GCM

lell lell

Thermal wind (contours) and overturning str.in (colours)
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Control of mean flow in dry atmosphere GCM

Heat flux (contours) & T anomaly (colours)
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Control of mean flow in dry atmosphere GCM
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Control of mean flow in dry atmosphere GCM

Eady growth rate (day ')
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summary

NH Storm Tracks appear to satisty a simple two way
exchange between eddies and mean tlow.

Hadley cell response can be isolated/excluded by
changing only extratropical parameters (in simplified agcm)

Eddy saturation hypothesis and “frictional control”
hypothesis confirmed in simplified eddy-resolving ocean
model and in AGCM

Extratropical eddy drag increase should correspond to
et Increases and no response in eddies.
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Lorenz cycle in zonally symmetric dry GCM

polar cooling (-10 K)

polar warming (10 K)
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Lorenz cycle in zonally symmetric dry GCM

high friction (2 d)

low friction (0.5 d)
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