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Variation characteristics of entropy production in geophysical phenomena
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Entropy production due to irreversible transports of heat and momentum is
investigated based on balance equations of energy and momentum in a fluid system. It is shown that
entropy production always decreases with time and becomes a minimum when the dimensionless parameter

that determines the stability of a fluid system is less than a certain critical value. In contrast,
entropy production tends to be a maximum when the parameter becomes larger than the critical value
and nonlinear advection becomes dominant over linear diffusion. As typical examples of geophysical
phenomena, we investigate strength and heat transport properties of tropical cyclones and
atmospheric convection. It is found that the strength and variation characteristics of these systems
can be understood from a state in which the rate of entropy production due to convective movement
is at a maximum.
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