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G
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?

A
pril 15, 2002



A
pril 15, 2002

Last W
eek

n
A

sked to look at incom
ing radiation

n
(Shortw

ave)
n

Consider seasonal effects + albedo
n

D
raw

 conclusion about w
here clouds form

n
Clouds - one part of the hydrological cycle

n
The Cycle

n
M

ajor m
over of energy

n
M

ajor supplier of w
ater
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N
ew

 Stuff
n

O
bjective: explain how

 the G
reenhouse effect w

orks
n

Take - Tw
o properties of radiation:

n
Radiation = f(tem

perature)
n

W
avelength = f(tem

perature)
n

A
dd - Effects of atm

osphere chem
istry w

indow
n

To  get - G
reenhouse Effect

n
Rem

em
ber - all system

s m
ust be in balance

n
Energy in m

ust alw
ays = Energy out
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adiation - 1st Property
n

Black Bodies
n

H
otter = m

ore radiation

R=KT
4

2 X Tem
p =

?? Radiation
R

adiation

Temperature
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W
avelength - 2ed Property

n
W

avelength function of tem
perature

H
igher tem

perature  -->
Shorter w

avelength radiation
Energy over band

Radiation from
 a w

arm
er

Black body ?
Temp

long - short
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Solar W
indow

n
Energy blocked at som

e w
avelengths

n
Radiation hits things and is absorbed

n
Individual gases are the blocks

n
H

20 - about 75%
 of the effect

n
CO

2- about 23%
 of the effect

n
O

thers
n

This blockage takes place in the atm
osphere



Long
S

hort

273K
 =

 
freezing point of w

ater
294K

 =
 average of earth

H
ow

 does that w
ork?

Energy

Energy vs. W
avelength
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N
atural G

reenhouse Effect
n

O
ne w

ay m
irror

O
nly ~15%

 trapped, 

but -E
arth 30°c w

arm
er than w

ithout it!

D
o the m

ath
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http://asd-w
w

w
.larc.nasa.gov/erbe/com

ponents2.gif
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http://asd-w
w

w
.larc.nasa.gov/erbe/A

SD
erbe.htm

l
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Enhanced G
reenhouse Effect

n
Increased w

arm
ing from

 hum
an activities

n
Specifically introduction of CO

2
n

H
2O

 is a far m
ore im

portant greenhouse gas

n
If greenhouse effect traps all of this energy
w

hy does the Earth not keep w
arm

ing up?
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Sum
m

ary

n
G

reenhouse Effect
n

Radiation
n

W
indow

s
n

Total Energy Balance
n

15%
 extra keeps us w

arm
n

But in balance


