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“Climate is what on average we expect, weather is 
what we actually get.”  A.J. Herbertson, 1901.

“Everybody talks about the weather but nobody 
seems to do anything about it.”  C.D. Warner, ~1884

(both sometimes mistakenly attributed to Mark Twain)

https://quoteinvestigator.com/2012/06/24/climate-vs-weather/
https://quoteinvestigator.com/2010/04/23/everybody-talks-about-the-weather/


  

Even 1D planetary spectra are complicated 
– but planets are 3D!
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Gemini / NIRI
4.7 micron
May 29, 2021

Wong et al. (2020)



  
Fletcher+2010



  



  F
le

tc
he

r+
20

09



  



  

From Voyager 1’s 
approach to Jupiter



  

Kaspi+2018



  

Kaspi+2018 Ingersoll 1990



  

We can also simulated these processes in 
exoplanet atmospheres:
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Kataria+2014

Temperature at P=0.01 bar Temperature at P=1.2 bar
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Wind Speed vs. 
latitude (X) & pressure (Y)



  

Wind Speed vs. 
latitude (X) & pressure (Y)
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We can observe these effects via exoplanet “phase curves”:

Zellem+2014
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