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A little-known paper by A. Grimes
on "The Movement of Air Across the
Equator" (Memoir No. 2, Malayan
Met. Service, 1937) opens a problem
which may be of importance for tropical weather analysis and forecasting.
Grimes' paper is an early example of the application of the trajectory method later developed and
defined by Rossby. The author undertakes the problem of determining the constant-vorticity inertia
paths of air particles moving northward across the equator in the region
bounded by the 5° N and 5° S parallels.
The development of the equation for
the streamlines given here differs
from that given by Grimes in that
the less cumbersome potential-vorticity theorem is used here.
It is assumed that steady state of
flow exists, and that there is no horizontal shear along the parallels, that
there is no convergence, and that the
North-South component of the wind is
invariant with latitude (dv/dy = 0).
For the region between latitudes
5°N and 5° S the potential vorticity
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From the assumptions made above it
is seen that
du
du
dy
dy
and the previous equation can be integrated.
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theorem may be written
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where £ is vertical component of relative vorticity at any latitude
«, is
the angular velocity of the earth
and
is the relative vorticity of the
air at latitude <£0 south of the equator.
The origin latitude, <£0, is negative.
By definition
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Measuring y northward along the
meridians from
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where R is the radius of the earth.
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Also, from the previous assumptions,
v = v0
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The general equation for a streamline
may be written
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This is the equation for the streamline
of air moving northward across the
equator in low latitudes where x and
y are measured positive eastward and
northward from an origin point in the
southern hemisphere. For steadystate conditions, if the initial vorticity
and velocity of the air are known, the
future trajectory and velocity of the
air as it moves northward across the
equator can be prognosticated for any
latitude.
Whether the southeast trade winds
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will cross the equator with clockwise
or counterclockwise curvature is considered by Grimes to be possibly of
importance in the development of
tropical storms along the "intertropical front". He suggests that,
if the southern hemisphere anticyclonic circulation is strong near the
equatorial region, air may acquire
sufficient counterclockwise circulation
so that upon crossing the equator it
arrives at the "intertropical front"
with large cyclonic circulation and
may contribute to a dynamic cyclogenesis which may produce tropical
storms.
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This book has been written as an
aid to the teaching of elementary Meteorology and if used with classroom
lectures for the group teaching of
students it will give an excellent foundation in Meteorology to the individual. However it has been written in
outline form for a rapid survey
course and suffers from the defects
inherent in both those teaching
methods. There is a thinness of detail and some confusion on involved
points which really require classroom
time. For the individual flyer seeking some knowledge of Meteorology
there are other books such as Wenstrom's "Weather" or the C. A. A.
Bulletin on Meteorology which would
probably give him a better approach
to the material he wants. This text
is intended primarily for the mass
training of Meteorologists, or Aero-

graphers as the Navy calls them, and
the flying viewpoint is only occasionally touched on. There are some excellent innovations, however, which
the individual flyer might find of
considerable help. Thus the author
includes sample tests and examinations which serve to check the amount
of the subject that the reader has
absorbed. There are also sample
maps for practice in the drawing of
isobars and the analysis of Weather
Maps which will be found exceedingly
helpful. On p. 49 is a useful summary
of the changing meteorological phenomena accompanying frontal situations and the last chapter of the book
is devoted to "Weather Map Analysis
And Forecasting", which explains
pretty clearly the forecasting technique and should benefit the amateur
enthusiast.
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