
(from www.timeforkids.com)

Earth’s atmosphere

Things we understand, so far (we think…) 

1. Composition 

2. Structure 

3. motions or phenomena

Earth



The Atmosphere

• Very thin layer compared to the earth’s radius (a = ~6400 km)

(from Meteorology today)

Atmosphere

Convection



Pressure (as a function of altitude)

(from Meteorology today)

• Pressure decrease 
exponentially  
with increasing altitude



Atmospheric composition (not a full list)

(from Meteorology today)



Temperature profile

(from Meteorology today)

Rocketsonde 
(~20-100 km) 

Radiosonde 
(~10-40 km) 



Earth’s energy budget

(Trenberth 2009, BAMS)



Energy transport

(from wikibooks and http://www.physicalgeography.net)



Meridional structure (temperature)

(from ERA40 Atlas)
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Meridional structure (temperature)

(from ERA40 Atlas)
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Meridional structure (zonal wind)

(from ERA40 Atlas)
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Meridional structure (zonal wind)

(from ERA40 Atlas)
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Convection

(from Negri, 2004)



Meridional structure (meridional wind)

(from ERA40 Atlas)
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• http://www.geography.hunter.cuny.edu/tbw/wc.notes/7.circ.atm/animations/GlobalWind.html

Global circulation

http://www.geography.hunter.cuny.edu/tbw/wc.notes/7.circ.atm/animations/GlobalWind.html


Atmospheric phenomena (and their scale)



Baroclinic waves (mid-latitudes)

(~4000 km)

(from web.kma.go.kr)

500 hPa

surface



Rossby wave

(from www.geography.hunter.cuny.edu)



Rossby wave

(from Atmosphere, Weather and Climate)
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Rossby wave (energy propagation)

Pacific/North American Pattern (PNA)  
(from CPC, NOAA)

Source

Source



Rossby wave (energy propagation)

(Kim et al. 2016)



Stationary waves (mid-latitudes)

(from ERA40 Atlas)

• Effects of topography and land-sea contrast 
(N. Hemisphere)



Stationary waves (mid-latitudes)

• Effects of topography and land-sea contrast 
(N. Hemisphere)

(from ERA40 Atlas)



Arctic Oscillation (AO; high latitude)

(from CPC, NOAA)



Gill-type response (tropics)

(Dima and Wallace, 2007)

(Gill, 1980)

From basic equations set

Simplify and solve



Tropical cyclone (typhoon, hurricane)

(Typhoon Soudelor, NASA)

(~800 km)

Taiwan



Tornado



Gravity waves

(Gravity waves near Australia, NASA) (from MetEd)


