Surface Fluxes of Heat and Moisture

To parameterize the transport of heat across the Earth's surface, assume the
vertical eddy heat flux, pC, T w, is proportional to the vertical heat gradient,
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The eddy coefficient of viscosity can be determined from previous equations,
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Substitute into equation (1),
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Next, the vertical heat gradient is written using finite differences between the

observation level, Z,, and the roughness height, Z,,
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The temperature at the roughness height is interpreted to be the temperature

of the surface, T,
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And the vertical eddy heat flux becomes,
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Defining a drag coefficient for heat,
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A similar relationship for water vapor can be derived using a conservative
quantity such as mixing ratio or specific humidity instead of sensible heat,
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The change of the large-scale heat with time due to just the eddy heat flux is
given by,

%(pcpf)z—%(pcpf_w').

Thus, it is important to know the eddy heat flux at the bottom of the boundary
layer and at the top. While the value at the bottom is related to temperature
differences between the ground and the air, the value at the top is due to other
processes, such as cloud and turbulent fluxes.
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