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» History of the composition of Earth’s atmosphere
* Energy Temperature and Heat

+ Electromagnetic Radiation and Greenhouse Effect

Spectral Irradiance (W/m2/nm)
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Everything emits radiation (T > 0k)

Radiation travels in waves

Spectrum of radiation emitted from the Sun and Earth
Absorption, Reflection (albedo) and Transmission
Absorbers and Emitters (emissivity; Kirchhoff's law)

Blackbody Radiation (Stefan Boltzman Eq. and Wein’s Law)

Radiative Equilibrium (energy in = energy out)
Greenhouse Effect
A detailed look at the Earth’s energy balance
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Blackbody Radiation Equilibrium Temperature of Earth
(Energy In = Energy Out)
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Fig. 2-12a, p. 42

No Greenhouse Effect With Greenhouse Effect Solar Radiation Spectrum

25— -
e UV , Visible | Infrared —>
c 1 I
~ | |
NE 2 : 1 Sunlight at Top of the Atmosphere
Outgoing IR energy Outgoing IR energy § :
~ 1
o 1.5+ 5250°C Blackbody Spectrum
[
IR IR
emitted absorbed ,E
© 14
g Radiation at Sea Level
Y 5 & —
RN N s
Incoming Incoming = 0.5
solar energy solar energy U Absorption Bands
' : A T M0 co, Hy0
(V)] 04 3
250 500 750 1000 1250 1500 1750 2000 2250 2500

(a) Without greenhouse effect (b) With greenhouse effect

2007 Thomson Higher Education Wavelength (nm)

Black Line - Perfect Blackbody at 5250 °C

Fig. 2-12, p. 42



Absorptivity of the
Atmosphere

Water vapor and carbon
dioxide absorb infrared

Ozone absorbs UV and a
small amount of visible
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Fig. 2-15, p. 45
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