Calculating gradient wind as a function of radius, latitude, and
geostrophic wind

Recall that the gradient wind equation is given by:
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ﬂ + fl[_/)l + 6_CD =0
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For straight flow, R — o0 so % — 0, and geostrophic balance remains. Hence, Z—: = —fl_/;]. So, the

gradient wind equation can also be written:

v’

T+f|v|_f|‘7;|=0

This may be rewritten as:
—q2 — —
[V + fRIV] - fR|Vg| = 0
It may be solved (see pg 3 and 4) using a variant of the less-known solution for a quadratic equation (see

equation 5 on pg 2) as:
05+ o5+l
(Rf)

where in a trough, R>0, and in a ridge, R<0. Note that in a trough, |I7| < |I7;| (subgeostrophic), and in a

V| =

ridge |I7| > |I_/:q| (supergeostrophic).
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A less-known solutjon 5.
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