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Planetary energy 
budgets

1 Mars has a dusty surface
and very thin atmosphere 

short-wave
flux

to surface
125 W m–2

(84)

net absorbed by 
surface 95 W m–2

(84)

P ≈ 600 Pa = 0.006 bar

absorbed by
atmosphere

14 W m–2

(9)

emitted by
atmosphere

to space
20 W m–2

(13)

abosrbed by
atmosphere

33 W m–2

(22)

long-wave flux
emitted by surface

123 W m–2

(83)

net emitted by
surface 96 W m–2

(64)

re�ected
by surface
to space
2 W m–2

(1)

long-wave
emitted by
atmosphere
to surface
29 W m–2

(20)

total short-wave
reflected to

space 38 W m–2

(26)

incoming solar
radiation

(short-wave)
148 W m–2

(100)

outgoing infrared
radiation (long-wave)

110 W m–2

(74)

absorbed
by

atomsphere

re�ected by
surface to space

29 W m–2

(20)

2 The Martian energy budget in low-dust conditions

4 Venus has such a thick
atmosphere that its surface 
cannot be seen

re�ected by surface
and deep atmosphere

55 W m–2

(8.4)

net absorbed by surface
22 W m–2  (3.4)

re�ected by
surface

2.4 W m–2

(0.4)

short-wave
flux

to surface
24.4 W m–2

(4)

absorbed by
middle atmosphere

113 W m–2

(17)scattered by clouds
441 W m–2

(67)

incoming solar
radiation (short-wave)

656 W m–2

(100)

total short-wave
re�ected to space

496 W m–2

(76)

net emitted by surface
22 W m–2   (3.4)

long-wave flux
emitted by surface
and absorbed by

atmosphere
17 154 W m–2

(2615)

long-wave emitted 
by atmosphere 

to surface
17 132 W m–2

(2612)

emitted by middle
atmosphere to space

160 W m–2

(24.4)

emitted by
deep atmosphere
to space 0.6 W m–2

(0.1)

outgoing infrared
radiation  (long-wave)

161 W m–2

(24.5)

P ≈ 90 bar

5 The energy budget of Venus

6 Titan has a dry surface
and a relatively deep 
atmosphere

8 Jupiter is a gas giant planet

On pp. 11–15 Sylvia Knight compares the energy transfer that takes place in Earth’s atmosphere 
and at its surface with that of other planets and one of Saturn’s moons. This issue’s At a glance 
displays the data for these other celestial bodies

P ≈ 600 Pa = 0.006 bar

incoming solar
radiation

(short-wave)
148 W m–2

(100)

absorbed by
atmosphere

81 W m–2

(55)

short-wave
flux

to surface
33 W m–2

(22)

re�ected
by surface
to space
7.5 W m–2

(5)

net absorbed by
surface 25 W m–2

(17)

net emitted by
surface 26 W m–2

(17)

long-wave
�ux emitted
by surface
100 W m–2

(68)

absorbed by
atmosphere

93 W m–2

(63)

emitted by atmosphere
to space 99 W m–2

(67)

outgoing infrared
radiation (long-wave)

106 W m–2

(72)

long-wave
emitted by
atmosphere
to surface
78 W m–2

(53)

re�ected
by surface
to space
4 W m–2

(3)

total
short-wave

re�ected to space
43 W m–2

(29)

re�ected by
atmosphere

to space

3 The Martian energy budget during major dust storms

total short-wave
reflected to

space
0.9 W m–2

(24)

short-wave flux
to surface
0.33 W m–2

(9)

absorbed by
stratosphere
1.92 W m–2

(52)

incoming solar
radiation (short-wave)

3.7 W m–2

(100)

scattered
by haze and aerosol

0.77 W m–2

(21)
absorbed by
troposhere
0.63 W m–2

(17)

reflected by
surface and 
atmosphere
0.11 W m–2

(3)

reflected by surface
0.08 W m–2 (2)

convective 
heat flux

0.15 W m–2

(4)

outgoing
infrared radiation

(long-wave)
2.8 W m–2

(76)

emitted by
stratosphere

to space
0.90 W m–2

(25)

emitted by
troposhere to space

1.89 W m–2

(51)

long-wave flux
emitted by

surface
4.18 W m–2

(113)

long-wave
emitted by atmosphere

to surface
4.07 W m–2

(110)

emitted to
troposphere

1 W m–2

(27)

net emitted by surface
0.26 W m–2 (7)

net absorbed by
surface 0.25 W m–2 (7)

P ≈ 1.4 bar

7 Titan’s energy budget

interior convective
heat flux 5.7 W m–2

(45)

outgoing infrared
radiation (long-wave)

14.1 W m–2

(111)

incoming solar
radiation

(short-wave)
12.7 W m–2

(100)

total short-wave
reflected to space

4.4 W m–2

(34)

reflected by
atmosphere

to space

absorbed by
atmosphere

8.4 W m–2

(66)

scattered by clouds
and gas 4.4 W m–2

(34)
emitted by

deep atmosphere
to space 0.1 W m–2

(1)

emitted by
troposphere to space

14.0 W m–2

(110)

P ≈ 3–5 bar

9 Jupiter’s energy budget
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