CLIM 301
Atmospheric Radiation

Every physical body spontaneously and continuously
emits electromagnetic radiation.



Electromagnetic Radiation

e Kirchoff law: absorbed = emitted radiation
(when in thermal equilibrium)

e Stefan-Boltzmann Law: total energy radiated
by a “black body” is related to T4

* Planck’s Law: gives radiance as a function of T
and frequency or wavelength (for blackbody in

thermal equilibrium).
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@ -1

k=1.38x10"° erg/K (Boltzmann Constant)

¢ =3 x10" cmisec (Speed of Light)

Steffan - Boltzmann Law: F=o¢cT7" I

o = 56705 x 107" erg - cm” - K - sec”

[Steffan - Boltzrmann Constant)

Wien Displacement Law:

(h In Angstroms T in Kelvin)



Spectral radiance (kW - sr™1-m~2.nm™1)
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Spectral Irradiance (W/m?2/nm)
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Black Body Emission Curves of the Sun and Earth
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Surface albedo

Albedo (%)
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Diurnal Temperature Variation

Solar Angle and Intensity and Average Temperature

Incoming
radiation

Outgoing
radiation Maximum

sun angle Maximum

/

temperature

,Temperature
curve

aimesadwa)

Solar intensity

Minimum
temperature

Sunset

00 06 09 12 15 18 21 24
Time of day (in local solar time)
Michael Baker / The COMET Program

Why is there a delay in the maximum temperature w.r.t. maximum solar heating?



Degrees Farenhei

" 48 Hours of Temperature and Dewpoint at Dulles Airport, VA
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