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CCEA Unit AS 1: Physical Geography



Why does Earth receive unequal heating?

• Due to the curvature of  the Earth

• Sun’s rays have less distance to travel near the Equator and 

farther to travel closer to the poles

• Solar energy more concentrated near the Equator and more 

dispersed closer to the poles (beam spreading)



Global Radiation Balance



This causes Atmospheric Motion!

Creates low 

pressure

Creates high 

pressure

http://myweb.cwpost.liu.edu/vdivener/notes/High-Low%20map.gif

• Differences in temperature create differences in air pressure

• Differences in air pressure drive atmospheric motion (winds)

• Therefore, unequal heating of  the Earth causes winds!

http://www.google.co.uk/url?sa=i&rct=j&q=high+and+low+pressure&source=images&cd=&cad=rja&docid=KKiaO8IAU8giWM&tbnid=jsZ6WLIEbzIoqM:&ved=0CAUQjRw&url=http://myweb.cwpost.liu.edu/vdivener/ers_1/chap_6.htm&ei=8sYNUZ7DF8W00QX74oCwBQ&bvm=bv.41867550,d.d2k&psig=AFQjCNHc-qTeWhWIU_m7aEOnYmbswygEJg&ust=1359943754246057


Single-cell Circulation Model

Would be accurate 

if  Earth was all 

land and there 

was no rotation

George Hadley 

(1735)



Coriolis Effect

• But the Earth is ~ 

71% ocean!

• And it rotates!

• Winds deflected to 

the right in the 

northern hemisphere

• Winds deflected to 

the left in the 

southern hemisphere



Three-cell Circulation Model
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Explains the geography of  rainforests



http://montessorimuddle.org/wp-content/uploads/2011/04/deserts-id.png

Explains the geography of  deserts

http://www.google.co.uk/url?sa=i&rct=j&q=global+deserts&source=images&cd=&cad=rja&docid=W1HqBJAOhfylpM&tbnid=mMdxJfp-ux2pgM:&ved=0CAUQjRw&url=http://montessorimuddle.org/2011/04/21/global-atmospheric-circulation-and-biomes/&ei=tNgYUa3MO9KS0QXl0YDgCw&bvm=bv.42080656,d.d2k&psig=AFQjCNF8R4DMEOTdhc_nQMKp_Q4zxqLBKA&ust=1360669216804960


http://blogs.swa-jkt.com/swa/10474/files/2012/09/ITCZ_january-july.png

Shifting Pressure Patterns

http://www.google.co.uk/url?sa=i&rct=j&q=SEASONAL+CHANGES+ITCZ&source=images&cd=&cad=rja&docid=QMn7xVX2cs-dNM&tbnid=JUEJisBuO93WeM:&ved=0CAUQjRw&url=http://blogs.swa-jkt.com/swa/10474/2012/09/20/568/&ei=gukUUeuyPIKn0AXM7IHoCw&v6u=http://s-v6exp1-ds.metric.gstatic.com/gen_204?ip=150.204.65.13&ts=1360324971591851&auth=eih5ka4oz2ifymty3l3llmrsxmmefm2a&rndm=0.6670711287774433&v6s=2&v6t=30661&bvm=bv.42080656,d.d2k&psig=AFQjCNGDPDM8JI12Gv1IGXjzFxe1ruiUvw&ust=1360411371634589


Global Air Masses

c = continental; m = maritime; P = polar; T = tropical; A = Arctic; AA = Antarctic; E = Equatorial



Air Masses affecting UK & Ireland



Surface winds right now!



Wind speeds are much faster higher up!

• Less obstacles higher up in the atmosphere

• Huge differences in air pressure with height

• Differences highest between warm and cold air

• Creates huge pressure gradient force

400 hPa100 hPa
9 km

Surface
1015 hPa1020 hPa



This explains the Jet Streams

• Core of  strong winds 
5-7 miles high, 

blowing W to E

• Strongest in winter 

with higher temp. 

contrast between 
Equator and poles

• Wind speeds 275 mph

• Meandering pattern 

based on land/ocean 

temperature contrast

• Steers weather 

systems and controls 

weather at the surface



They strongly influence our weather

• Normally moves N of  UK/Ireland in summer due to tilt of  

the Earth’s axis and warm air reaching higher latitudes

• Sometimes it sits stuck in the same place, bringing 

frequent and repeated depressions and wet weather



Jet Streams right now!



Recap: Global Radiation Balance



Ocean Currents



Ocean Currents



North Atlantic Drift



Useful Resources

https://www.metoffice.gov.uk/weather/learn-about/weather/atmosphere 

https://www.metoffice.gov.uk/weather/learn-about/weather/atmosphere


Useful Resources

https://earth.nullschool.net/ 

https://earth.nullschool.net/
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