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ABSTRACT

An array of current meter moorings along 12°W on the southern side of the Iceland—Faeroe Ridge reveals a
narrowband barotropic oscillation with period 1.8 days in spectra of velocity. The signal is coherent over at least
55-km scales and propagates phase with shallow water on the right (toward the northwest). Velocity ellipses
tend to be elongated (crossing contours of f/H) and rotate anticyclonically. Solutions of the rigid-lid barotropic
shallow-water equations predict the occurrence of a topographic—Rossby normal mode on the south side of the
ridge with spatial scales exceeding 250 km and with intrinsic period near 1.84 days. This fundamental mode of
the south side of the ridge has predicted spatial structure, phase propagation, and velocity ellipses consistent
with the observed oscillation. The frictional amplitude e-folding decay time for this normal mode is estimated
from the observations to be 13 days. The observed ocean currents are significantly coherent with zonal wind
stress fluctuations (but not with wind stress curl) in the relevant period band, which indicates the oscillation is
wind forced. This appears to be the first clear evidence of a stochastically forced resonant barotropic topographic—

Rossby normal mode in the ocean.

1. Introduction

The energetic frontal current between Iceland and
the Faeroe Islands is known to generate mesoscale ed-
dies with short timescales (a few days) and short length
scales (10—20 km). Typically, one finds that moorings
placed 25 km apart show little or no correlation among
horizontal currents in the mesoscale band, at least when
based on correlation analysis among time series from
current meter moorings (e.g., Hopkins 1991; Perkins
1992; Niiler et al. 1992) and surface drifters (Poulain
et al. 1996).

It was therefore surprising to discover significant
peaks, at 1.8-day periods, in coherence spectra among
current meter moorings spaced up to 55 km apart along
the southern flank of the Iceland—Faeroe Ridge (IFR).
These coherency peaks were associated with significant
narrowband peaks in the power spectra of barotropic
currents (4 cm s™! rms).
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We suspected that the peaks were the signature of a
resonant barotropic topographic—Rossby normal mode
trapped to the IFR, so we commenced an extensive
analysis of the data that we report here (§2). We also
have applied a theoretical model of barotropic normal
modes based on the rigid-lid shallow-water equations
(Miller 1986), which predicts that the fundamental
barotropic topographic—~Rossby mode of the south side
of the IFR has a period near 1.8 days (§3). This com-
bination of data analysis and normal mode solutions
provides compelling evidence that we have observed a
resonant stochastically forced barotropic topographic—
Rossby normal mode, apparently for the first time
(84a). A direct estimate of the oceanic frictional damp-
ing time then follows (§4b). Significant coherency
with wind stress indicates the normal mode is atmos-
pherically driven (§4c).

2. Data analysis

Nine cutrent meter moorings situated along 12°W
(Fig. 1) were deployed from October 1992 through
August 1993 over the IFR. A typical mooring had three
current meters, one near the surface (80 m), one at
middepth (200 m), and one near the bottom (300 m),
though several records were lost or had partial returns.









