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“El Nino-like” global warming
(a)

Vecchi and Soden, 2007

Equatorial Pacific 
warming

Enhanced tropical 
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Oldenborgh et al. 2005
Yamaguchi and Noda, 2006
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Impact on mean flow due to PV homogenization
during wave breaking

Critical latitude
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Haynes, 2002; Haynes, 1989;
Stewartson, 1978; Warn & Warn, 1977;
Killworth and McIntyre, 1985
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Climatological mean spetra of eddy activity flux
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Contours: -∂(vu)/∂y trend; red: divergence; blue:convergence
Solid black lines: U(250hPa) climatology (black)
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Response to GHG warming (DJFM)
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Summary

The response of the zonal mean atmospheric circulation to global
warming differs dramatically from that forced by El Nino.

Comparing the eddy-mean flow interaction near the subtropical 
ciritical latitudes between El Nino and global warming implies that 
the jet shift and expansion of the Hadley Cell in the latter case may 
have an extratropical origin;

The same eddy activity flux forcing, owing to the phase speed 
change, is accountable for both the shift of the jet and the 
expansion of the Hadley cell under global warming (at least for 
DJF).

Why waves speed increases?
Doppler-effect 
Elasticity




