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Conservation laws 
for atmospheric models

conservation of mass,

conservation of motion,

conservation of heat,

conservation of water, and

conservation of other gaseous and aerosol 
materials
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1. Conservation of Mass
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Fig. 1. A schematic of an infinitesimal box used to derive the conservation of 
mass relation
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2. Conservation of Motion
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Equations of motion
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- for laminar flows (Navier-Stokes Equations):

- for turbulent flows (Reynolds Equations):
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3. Conservation of Heat
The first law of thermodynamics first law of thermodynamics for the atmosphere 

states that differential changes in heat content (dQ) are 
equal to the sum of differential work performed by an 
object (dW), and differential increases in internal energy 
(dI):

In a convenient form for use by meteorologists:
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4. Conservation of Water

where q1, q2, and q3 are defined as the ratio of mass of the solidsolid, liquidliquid, and vaporvapor
forms of waterforms of water, respectively, to the mass of air in the same volume
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5. Conservation of other gaseous and 
aerosol materials
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Simultaneous set of Equation of Atmospheric 
Dynamics in tensor notation
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n =1, 2, 3.
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m =1, 2, 3, …, M
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