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THE ANNUAL VARIATION OF THE ATMOSPHERIC
ANGULAR MOMENTUM OF NORTHERN HEMISPHERE
AND THE MECHANISM OF ITS TRANSFER

YEH TU-CHENG YANG TA-CHENG
(Institute of Geophysics and {Peking Universtty)
Meteorology)

ABSTRACT

Integrating with respect to time the equation for the balance of angular
momentum of the atmosphere north of certain latitude (80°N say)
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‘In the above equation p is the density; u, the zonal wind; w, the meridional
wind; R, the earth’s radius; Q, the angular speed -of the earth’s rotation;
dm, the mass element of the atmosphere; dz, the volume element; ds, the
areas element on the earth’s surface, and do, the area element on the vertical
surface over the latitudial circle of 80°N. The first two terras (in the
parenthesis) on the left side of (2) are evaluated from the mean westerlies
in summer and winter given by Mintz!1%. The last two terms on the left
and the first two terms on the right side of (2) are evaluated from the
mean surface pressure charts of July and January. The transfer of angular
momentum across latitude 30°N given by Starr and White is used to evaluate
the 3rd. term on the right. Then the value of the last two terms in the
parenthesis on the right of (2) 1is calculated. The result agrees very well
with that obtained by other authers,
It is further found that:
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1. From summer to winter the transfer of angular momentum from low
to high latitudes by gross weather systems overcompensates the destruction
by the earth’s surface. The small residue of these two factors acounts for the
main part (about85%) of increase of westerly circulation from summer to
winter. The remaining small part of the increase of the westerly circulation
may be acounted for by the advection of mass of the atmosphers, which
carries the angular momentum due to earth’s rotation (difference betwesn
the first two terms on the right and the last two terms on the left side of
2)).

2. The transfer of angular momentum or the destruction of angular
momentum, as well ag the intensity of the westerly circulation has annual
variation. However this annual variation is not of sine or cosine type, 1i,e,
the variation from summer to winter is not the opposite of that from winter
to. summer. The property of this asymmetry is explained by the irreversible
heat addition and subtraction. From winter to summer heat is added to, and
summer to winter heat is subtracted from the atmosphere (N.H.). Since the
process of adding and subtracting heat is irreversible, the wvariation from
summer to winter can not be symmetric to that from winter to summer.

3. Transfer of angular momentum from easterlies to westerlies occurs
mainly in the period of breakdown of zonal circulation (low index), mainly
in the belt of longitudes of “extended troughs”(troughs extending from high
to low latitudes) and “extended ridges” (ridges extending from low to high
latitudes), and mainly in the high levels of the atmosphere,



