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(Figure 8.7 from Vallis, 2006)



(Nastrom and 
Gage, 1985)



What is the energy source?

Questioning Inverse Cascade in Earth’s Atmosphere

(Tung and Orlando, 2003) | (Tulloch and Smith, 2006)

What are the sinks?



(Mitchell, 1982) (Harrington et al., 1996) (Barrado-Izagirre et al., 2009) 



Near-infrared
[CB2, 756 nm]

Visible Blue
[BL1, 455 nm]

Methane
[MT2, 727 nm]

Methane
[MT3, 889 nm]

Cassini ISS Data









Is the spectrum of cloud patterns a good proxy for the 
underlying dynamics?

?



Is an inverse energy cascade present 
in hot Jupiters?

If so, what are the observational implications?



Thank you!
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Conclusions

There is suggestive evidence from power spectra for 
an inverse energy cascade within Jupiter’s atmosphere.

Inverse energy cascade is likely not present in Hot Jupiter 
atmospheres, but if so it may be observable.

Earth’s atmosphere exhibits apparent evidence for an 
inverse energy cascade, but seems unlikely to be real.



(Larsen, 1982)



(Travis, 1978)  (Peralta et al., 2007)



(Galperin et al., 2001)


