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The Atmospheric Circulation

● The jets (east-west)
● The meridional circulation (north-south)
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The Atmospheric Circulation

The Jets
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The Atmospheric Circulation

The Jets

eddy activity!
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The Atmospheric Circulation

The Hadley Cells
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The Atmospheric Circulation

The Hadley Cell

descending dry air, 
desertification

rising moist air, 
heavy rainfall

“width” of the tropics
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The Atmospheric Circulation

Ferrel Cell
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The Atmospheric Circulation
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If you change the temperature,
the circulation changes!
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Let's Change Temperatures!

Stratospheric Water Vapor Increase Carbon Dioxide Increase
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The Effect of Stratospheric
Water Vapor Increase

Change in zonal wind

Change in meridional circulation

Change in temperature
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The Effect of
Carbon Dioxide Increase

Temperature Change
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A Slight Variation...
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Why the Sensitivity?

● Thermal wind balance

...combination of geostrophic balance
and hydrostatic balance
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Why the Sensitivity?

...more of a
heuristic explanation
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In Conclusion...

● Climate change will have an impact on both the 
Hadley circulation and the jets

● Increased stratospheric water vapor will cause 
the edges of the Hadley circulation and the 
position of the jets to move closer to the poles

● Increased carbon dioxide will have the same 
effect, but

● There is high sensitivity to the horizontal 
structure of warming in the troposphere
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