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Equatorial current measurements, I.
Moored observations

by James R. Luyten®

ABSTRACT

The low frequency fluctuations in the western Indian Ocean are dominated by energetic
variability with relatively small horizontal and vertical scales. The time series of horizontal
current and temperature exhibit a number of energetic events which, for the most part, are not
sufficiently resolved to assign a spatial scale to the underlying process. An exception to this is
the 200 meter equatorial jet which persists over the first two months of the record. We show
that there is a westward intensification of the eddy field toward the east African coast and that
in the energetic region, the eddy kinetic energy is proportional to the local buoyancy frequency.
At periods of the order of 50 days and longer, the current variability is principally zonal,
although there is a marked dominance of meridional fluctuations at intermediate frequencies.

At periods of 50 days and longer which might be associated with equatorial planetary waves,
we find some corroborative evidence for such a wave field in the correlations between orthog-
onal velocity components away from the equator. The general lack of coherence between
instruments separated spatially is consistent with the small scale variability observed in the
velocity profiles.

The mean flow in the upper layers appears to be toward the west while at depth there is
evidence for a weak northward flow into the Somali Basin.

1. Introduction

In the spring of 1976, a pilot experiment was undertaken in the western Indian
Ocean to explore the dominant spatial and temporal scales of oceanic variability.
This experiment was to provide the basis for the design of a component of the
oceanographic effort associated with the Global Weather Experiment (FGGE).
Recently, the equatorial regions of the world’s oceans are of particular interest be-
cause of their potential significance in relation to the atmospheric variability of
climatic scales. The Monsoon regime in the western Indian Ocean provides possibly
the most dramatic situation of meteorological forcing at the annual period. There
are several phenomena directly attributable to this strong meteorological forcing—
the onset of the Somali current during the Southwest Monsoon April to September
(Leetmaa, 1973) and the equatorial undercurrent during the end of the Northeast
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Figure 1. Spatial configuration of the INDEX mooring array. In the upper panel, current
meters are denoted by squares, temperature pressure recorders by circles. Shading of the
symbols indicates approximate fraction of reliable data obtained from that particular instru-
ment. In the lower panel, contours of bottom topography are in meters.

Monsoon (Swallow, 1967; Luyten, 1981b; Swallow, 1981). The strength of the
Monsoon and the time of its onset are variable, so that there are strong interannual
variations as well (Fieux and Stommel, 1977).

The equatorial regions of the ocean are unique in several regards due to the
vanishing of the local vertical component of the earth’s rotation vector. This
singularity gives rise, theoretically, to a wide variety of low frequency equatorially
trapped baroclinic wave motion, planetary, Kelvin and mixed Rossby-gravity


































































