
This Week

• Seasonality of Hadley Circulation

• Midlatitude circulation – variable weather

• Land/Ocean Contrasts
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Modified Hadley Circulation

Horizontal motions

convergence: coming together

divergence: spreading apart

Vertical motions

upwelling: rising air

subsidence: sinking air

*
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Hadley Circulation Summary

• Upwelling in tropics with surface convergence → ITCZ 
rainy

• High altitude flow, diverging poleward from tropics; 
southwesterly to westerly in NH, northwesterly to 
westerly in SH → “subtropical JET STREAM”

• Subsiding branches located around 30o N and 30o S →
MAJOR DESERTS

• Low altitude flow, converging equatorward is 
northeasterly to easterly in NH and southeasterly to 
easterly in SH→ tropical “TRADE WINDS”



“Seeing” Hadley Circulation: Precipitation
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World’s Deserts

Not shown: Polar Regions!
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Some of the deserts at 30oN/S
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Namib (Africa)

Great Sandy (AUS)

Thar (India/Pakistan)

Sahara

(N. Africa)

Joel Thornton


Joel Thornton


Joel Thornton


Joel Thornton




World’s Deserts

Desert dust blows from 

W. Sahara and N. 

Morocco over Canary 

Islands (in picture).

Desert dust is a source of 

nutrients to ocean and 

land biota (often ½ a 

world away).



What if the Earth rotated in the opposite direction?
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https://eos.org/articles/reversing-earths-spin-moves-deserts-reshapes-ocean-currents

opposite rotation normal rotation
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Poll Question
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Shifting ITCZ?

TRIMM Rainfall
http://eoimages.gsfc.nasa.gov/images/globalmaps/data/mov/TRMM_3B43M.mov

NDVI Global Vegetation

https://youtu.be/tuKTLB0Soys

http://eoimages.gsfc.nasa.gov/images/globalmaps/data/mov/TRMM_3B43M.mov
https://youtu.be/tuKTLB0Soys


Seasonality
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Seasonal Shift in Hadley Circulation

ITCZ location shifts N-S depending on season. 

Leads to wet and dry seasons in the tropics.
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