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The General Atmospheric Circulation
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Annual radiation budget of the earth

http://www.physicalgeography.net
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Simple sketch of the direct atmospheric circulation

(non-rotating earth)

http://www.ux1.eiu.edu/~cfjps/1400/circulation.html

Original in The Atmosphere, 8th edition, Lutgens and Tarbuck

http://www.ux1.eiu.edu/~cfjps/1400/circulation.html
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http://www.ux1.eiu.edu/~cfjps/1400/circulation.html

Original in The Atmosphere, 8th edition, Lutgens

and Tarbuck

Sketch of the main cells of the general atmospheric

circulation

http://www.ux1.eiu.edu/~cfjps/1400/circulation.html
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Geostrophic Wind Balance

Essentials of Meteorology, C. Ahrens
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http://www.ux1.eiu.edu/~cfjps/1400/circulation.html

Original in The Atmosphere, 8th edition, Lutgens and Tarbuck

Idealized winds generated by pressure gradient and 

Coriolis Force and actual wind patterns owing to land 

mass distribution

http://www.ux1.eiu.edu/~cfjps/1400/circulation.html
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Essentials of Meteorology, C. Ahrens

Meridional cross section of the main cells of the general

atmospheric circulation
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http://www.ux1.eiu.edu/~cfjps/1400/pressure_wind.html

How jet streams form: Thermal Wind Balance

http://www.ux1.eiu.edu/~cfjps/1400/circulation.html
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http://www.ux1.eiu.edu/~cfjps/1400/circulation.html

Original in The Atmosphere, 8th edition, Lutgens and Tarbuck

Climatological mean surface pressure and position of

the ITCZ in January

http://www.ux1.eiu.edu/~cfjps/1400/circulation.html
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http://www.ux1.eiu.edu/~cfjps/1400/circulation.html

Original in The Atmosphere, 8th edition, Lutgens and Tarbuck

Climatological mean surface pressure and position of

the ITCZ in July

http://www.ux1.eiu.edu/~cfjps/1400/circulation.html
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The Equatorial Walker Circulation in the Pacific
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Climate Variability: The El Niño Southern 

Oscillation (ENSO)
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Changes in the Atmosphere and Ocean during El Niño

Events
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Changes in the Atmosphere and Ocean during La Niña

Events
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The Bjerknes Feedbacks

D. Dommenget
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NOAA CPC Climate Diagnostics Bulletin 09/2016

The 2015 El Niño
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NOAA CPC Climate Diagnostics Bulletin 09/2016

The 2015 El Niño
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NOAA CPC Climate Diagnostics Bulletin 09/2016

The 2015 El Niño
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How to measure ENSO: The 

NINO3.4 SST Index
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The Southern Oscillation Index: Pressure difference

between Tahiti and Darwin
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www.climate.gov
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www.abc.net.au
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news.nationalgeographic.com
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news.nationalgeographic.com
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M. McPhaden, US Clivar ENSO Workshop 08/2015
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M. McPhaden, US Clivar ENSO Workshop 08/2015
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M. McPhaden, US Clivar ENSO Workshop 08/2015
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M. McPhaden, US Clivar ENSO Workshop 08/2015
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• ENSO is the most important mode of climate
variability on interannual time scales

• It has its origins in the interactions of the tropical
Pacific Ocean and the atmosphere, but its impacts
reach far beyond the tropical Pacific region

• Over the past 20 years there has been huge progress
in the understanding of the processes leading to
ENSO events and models are in general able to
predict ENSO events up to 6-9 months in advance

• However, the failed El Niño prediction in 2014 shows
that it is still not fully understood
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Climate Variability: The North Atlantic

Oscillation (NAO)
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http://www.ux1.eiu.edu/~cfjps/1400/circulation.html

Original in The Atmosphere, 8th edition, Lutgens and Tarbuck

Icelandic Low, Azores High and mean Storm Tracks in 

January

http://www.ux1.eiu.edu/~cfjps/1400/circulation.html
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Positive and Negative Phases of the NAO
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The NAO index: Pressure Difference between Lisbon

and Reykjavik 
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http://www.cpc.noaa.gov/data/teledoc/

nao_tmap.shtml
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http://www.cpc.noaa.gov/data/teledoc/

nao_pmap.shtml
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http://www.ldeo.columbia.edu/res/pi/NAO/pamphlet.html
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• The NAO is the most important mode of atmospheric
variability in the northern hemisphere

• It impacts not only the North Atlantic but the whole
northern hemisphere

• It is one of the main sources of predictability for
European winter conditions

• However, models still have problems to predict the
NAO


