CGCM2 Divergence-Predictor Correction

1. Geostrophic wind components

For the geostrophic wind we have:
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where p represents the surface pressure field.

This can be written in polar coordinates:
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where f=2(Q sing is the Coriolis coefficient, a the radius of the earth, and 1 and? the longitude and
latitude respectively.

2. Geostrophic wind divergence components

The divergence is defined by z/; = [] J/ . In polar coordinates it gives (The Ceaseless Wind, 1986 edition,
p 595):
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Then, if we consider the wind as geostrophic and replace the derivatives we obtain:

7= 1 0 1 0i’p 1 a_p_l_a_ﬁ 1 6_p%ﬂ
. 2an2H sing cos 9109 cos’p A 04 [cos¢ sing 0] H

The first term in [ ] is dudx(i,j), the second is vtan(i,j) and the third is dvdy(i,j) of the flow_gcm program. In
the flow_gcm program, vtan(i,j) is divided by R in the calculation of the divergence. When using 1/R, the
equation is no longer homogenous (units are not the same for each term).

In flow_gcm we have:
zH(i,j)=dudx(i,j)+dvdy(i,j)-vtan(i,j))R

In the new version of the program we have:
zH(i,j)=dudx(i,j)+dvdy(i,j)-vtan(i,j)



