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http://upload.wikimedia.org/wikipedia/commons/9/97/The_Earth_seen_from_Apollo_17.jpg
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Radiation Balance on the Earth

i TG 1

Earth Radiation
Solar Radiation
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SOLAR IRRADIANCE OUTSIDE ATMOSFHERE

DIRECT SOLAR IRRADIANCE AT SEA LEVEL
AIRMASS = 1.5
WATER VAPOR = 2.0 em
OZ0ONE = 0.34 cm

TE‘EI‘I:I gol 550nm = 0.128
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http://upload.wikimedia.org/wikipedia/commons/5/5e/MODIS_ATM_solar_irradiance.jpg

i Radiative Equribrium

= Input from the Sum
s 7watS,(1—a)=4ma®> oT4

a=radius of the Earth
o =Stefan Boltzman constant
o =Planetary Albedo

S =Solar Constant
0



Radiation Balance(Energy Flow)

107 Reflected Solar Incoming Outgoing
0 Radiation 342 Solar Longwave
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|0(Solar Input)




i Energy Balance in each layer

s 0Ta*=S, at the top of atmosphere
s 0Tg*=20Ta* for the atmosphere

= SO+ 0 Ta*=0Tg* for the surface

s 0Tg*=2S,

= Without atmosphere, 0 Tg*=S,

= This increase of Tg Is due to the
greenhouse effect of the atmosphere



Planets and atmospheres

Mars

Thin atmosphere

{Almost all CO2 in ground)
Average temperature : - 50°C

Earth
0,03% of CO2 in the atmosphere
Average temperature : + 15°C

Venus

Thick atmosphere

containing 96% of CO2
Average temperature : + 420°C
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http://www.unep.org/
http://www.grida.no/climate/vital/intro.htm
http://www.grida.no/
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http://upload.wikimedia.org/wikipedia/commons/9/97/The_Earth_seen_from_Apollo_17.jpg
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20074 % (12-28) DB D E EH (200hPa)
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Walker Circulation

Warm Water ’

Cold Sub-Surface Water

Maritime Pacific Basin South
Continent W F America

T National Oceanic Atmospheric Administration



Anomalous Walker Circulation

Equator

Warm Water
Cold Sub-Surface Water

Maritime Pacific Basin South
Continent W | America

T National Oceanic Atmospheric Administration



August 1996 Equator
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T National Oceanic Atmospheric Administration



7L EHE

T National Oceanic Atmospheric Administration



Northern Hemisphere Winter
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