19. Solar Radiation and the Temperature of the Earth

Ts=5800K and R,;=6.96x10%m
r=150x10 " m
T=?? And R=6.37x10°m

What is the temperature of the Earth?

Of course the temperature on Earth is highly variable,
in both location and time ....

What're the hottest and coldest
temperatures you ever experienced?
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What is meant by “mean temperature”?

Variation in time. Take some location (e.g., MI)
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Albedo

Let a = albedo = reflectivity = fraction of incident radiation
that gets directly reflected back into space.

Noterange:0<a<1 (pure black — — pure white)
Over the surface of the Earth, a varies widely.
The global average is 0.31.

- Pohi!r absovbe b.r &1 P‘ = (I- 4) P

PI= [‘23’(‘0‘711\/ a=abbele = O3 aveape
Poner redictel by te &8 P = oT' 4rr?
(black hod, rediaba)

4

NW, "" ﬂ\e 5”"8(4(7 Sthte
power in = power ownt

(l-a) P = oT*. err*

4
Thes T :[<l;:gzp,_. ' = 2s%«

E o & eth = 255 K — preli et

‘5;' Th M?Onr




_“Zéf' Wwewt W}"rg_ ?

= &
T;bsa-ud an8

Tkt = 255 K

e ffect

[Re greenhouse eflect s a by ded.

5Y F

f

]

o F

59 °F

I

Ccn‘-a.‘,. hunsphoric ofecdes absecd (nlrared

rao < poon ﬁ-g,\ s Ba-#l ‘"‘"ﬁ“ :

There fore She

Fempocshre of th atmwphem i higher e,
The henve cal el




We could apply the same
calculation to other planets

| Fath | Venus | Mars | units

Mean
orbital 1.50 x 1011 1.08x1011 2.28x1011 m

radius (r)

albedo
(global
average)

calculated T
observed T

greenhouse
effect
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