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Original Formulation

Pacanowski & Philander (1981), following empirical studies of Robinson (1966) and
Jones (1973), express the vertical eddy viscosity, v, and the vertical eddy diffusivity, &, as
functions of the Richardson number, R;, according to the formulae
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and the coefficient of thermal expansion of water, 3, is given by
B~ 8.75(107%) (T +9).

Here T is the temperature in Celsius, 4 is the horizontal velocity and g is the acceleration
due to gravity. This leave Pacanowski & Philander with 5 tunable parameters: the back-
ground viscosity, vy, the background diffusivity, s, and the “adjustable parameters” v, «
and n. They conclude with the following recommendations:
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HOPS Implementation
In the HOPS PE model® , the Pacanowski & Philander coefficients are expressed as
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1 The expressions for vertical eddy viscosity and diffusivity appear to be a straight port
from GFDL MOM version 1.1.
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and py is the potential density. Since HOPS is on an Arakawa B-grid, two slightly different
Richardson numbers are evaluated. For viscosity, we are evaluating on the velocity grid,
so the gradient of potential density is an average of the 4 neighboring tracer grid values.
Similarly for diffusivity, the velocity shear is evaluated from the 4 neighboring velocity grid
values.
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where

Comparison

There are 2 main differences between the Pacanowski & Philander formulae and the
HOPS implementation.
(1) The HOPS vertical eddy diffusivity is missing the term

Up

(1+5R;)
(2) The Pacanowski & Philander factor ,8% has been replaced? by —%L;.
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