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Fig. 2 Schematic diagram of the global mean energy balance of the Earth. Numbers indicate best estimates for the magnitudes 
of the globally averaged energy balance components together with their uncertainty ranges, representing present day climate 
conditions at the beginning of the twenty first century. Units Wm- 2. Source: Wild et al.(2013.)
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Â Solar radiation
Â Global mean : 235 Wmī2

Â Low latitude : over 300 Wmī2

Â Poles : about 50 Wmī2

Â Terrestrial radiation
Â Global mean : 235 Wmī2

Â Less gradient between low 
latitudes and poles compared to 
that in solar radiation

ÂNet radiation
Â Global mean : 0 Wmī2

Â Positive in low latitudes, negative 
in high latitudes

É

Hartmann (1994)
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Driving Forces of Climate



ÂBoth the atmosphere and 
ocean are responsible for 
heat transport

ÂAtmospheric transport is 
larger, particularly in the 
mid and high latitudes

ÂOceanic heat transport is 
large in low-latitudes

Trenberth and Caron (2001)
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ÅMoist Static Energy
H=CpT+gZ+Lq

T: Temperature
Z: Height
q: Specific Humidity

H of air parcels is conserved even through 
adiabatic process and/or 
condensation process,

but, not conserved through the processes 
of radiation, heat and moisture supply 
from ground surface. 

High energy air parcel

Low energy air parcel

Net energy Transport

From Wallace, J.M. and P. V. Hobbs, 2006: Atmospheric Science. Academic Press, 483pp.

Energy Loss

Energy Gain
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From Marshall J., and R. A. Plumb, 2008: Atmosphere, Ocean, and Climate Dynamics, Academic Press, 319pp.

7



8

Ҧ

Ҧ



From Marshall J., and R. A. Plumb, 2008: Atmosphere, Ocean, and Climate Dynamics, Academic Press, 319pp.
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(Right) Downward solar radiation at the top of the atmosphere is maximum in June 

(December) poleward of about 15 latitude in the NH (SH). In the tropics, it is January, 

February, March, April and May at 10 S, 4 S, 2 N, 8 N and 14 N, respectively.

(Left) Actual month of maximum monthly mean temperature is quite different due to 

inertia of atmosphere, land and ocean. It is July over the continents and August over the 

oceans in the NH, but its distribution is not simple.
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(
From Wallace, J.M. and P. V. Hobbs, 2006: Atmospheric Science. Academic Press, 483pp.
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Column-averaged diabatic

heating in January

Held et al.(2002)

Linear response to  the  tropical heating; 

eddy stream function at 300hPa
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Linear response to  the  orographic 

forcing; eddy stream function at 

300hPa

1

Held et al.(2002)
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