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ABSTRACT

This paper considers the vertical propagation of a long-period, small-amplitude perturbation in 2 medium
in which radiative transfer and photochemistry play important roles. The perturbation and the basic field
are assumed to be axially symmetric and symmetric about the equator; the basic wind field is geostrophic
and the basic temperature field is in radiative equilibrium.

It is found that long-period perturbations can only propagate by virtue of the physical effects of radiative
transfer and photochemistry. The computed wave propagates downwards and, for a period of 2.2 years, the
phase speed is close to the observed speed of 1.5 km month™ for the “26-month” equatorial oscillation. The
observed relative phases of velocity and temperature fields, and the sharp attenuation of the oscillation

below 20 to 25 km are also found in the model wave.

There are discrepancies between the model and the observed “26-month” oscillation, which are to be
expected in view of the nonlinearity of the observed phenomenon. However, it appears that, for complex
reasons, the observed wave may satisfy equations similar to those occurring in the linear theory.

1. Introduction

In this paper we shall investigate the vertical propa-
gation of a small amplitude, axially symmetric dis-
turbance, also symmetric about the equator, on a
symmetric mean field. This strongly contrived example
has been selected because its conditions resemble those
in the observed “26-month” equatorial wave (Reed and
Rogers, 1962). However, the model differs in at least
one significant respect from the observed phenomenon.
We assume the wave to be a small perturbation on a
mean field, while the observed shear, on the contrary,
appears to be larger than that of the mean field. Thus
we have, a priori, no reason to anticipate results in
detailed agreement with observations. Nevertheless, it
turns out that our results resemble qualitatively and
even quantitatively many features of the observed
wave. The reasons for this will be discussed in the last
section of this Part.

In this paper we will be content to specify the hori-
zontal structure of a temperature perturbation at a
particular level, and to investigate the behavior of the
disturbance away from that level. The extremely
interesting question of a driving mechanism for the
“26-month” wave is discussed elsewhere (Lindzen,
1965).

2. Equations
The models for photochemical and radiative processes
are developed in detail in Part I (Lindzen and Goody,
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1965). Part I constitutes a necessary preliminary to the
work in this and subsequent Parts. As a result it will be
assumed that the reader is familiar with the results and
notation employed there. The effects of photochemistry
and radiative transfer on the temperature perturbation
are described by Eq. (36) of Part I, i.e.,
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where 6 (rather than 7”) is the temperature perturba-
tion, and » and w are the meridional velocity perturba-

. . . of
tion components {primes have been omitted). T 0 by

virtue of our assumption of axial symmetry.

Our basic fields (indicated by overbars) are assumed
to be in photochemical-radiative equilibrium, and if we
restrict ourselves to the region below 33 km, 7 is ap-
proximately constant (see Section 3 of Part I). Then
n@&=aT—5b, and
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where & is the basic ozone mixing ratio distribution.
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