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ABSTRACT In coastal waterways such as the Straits of Georgia and Juan de Fuca,
the surface circulation is highly variable, responding to tides, winds, and density
variations. Much of this variability is not predictable in the slowly-varying part of
the current field, and must be accounted for statistically in parameterizing the
turbulence in both hydrodynamic models and oil spill models. A good
understanding of mean flow and turbulent features requires a spatial current
mapping technique. In July 1992, the SeaSonde, a new 12-MHz HF radar for
mapping surface currents, was deployed at two stations in Juan de Fuca Strait.
Twenty-one days of surface currents in the upper 1-2 m of the water column were
measured off Victoria. The features and performance of the radar are discussed,
and characteristic eddy, meander and frontal features of the surface flows are
illustrated.  Analysis of the data for this region shows that although tide forces
account for much of the observed variance, considerable kinetic energy remains in
the turbulent field.

1 INTRODUCTION

SeaSonde is an integrated data acquisition and processing system for remotely
mapping ocean surface currents based on CODAR (Coastal Ocean Dynamics
Applications Radar) principles. The system is comprised of two or more high-
frequency (HF) radar units mounted on the shoreline separated by distances of 30 to
40 km. Each radar measures the radial component of surface current field, and the
radial speeds from each site are combined to produce a map of the total surface
current. The surface currents are suitable for input to oil spill trajectory models
{Hodgins et at., 1992).

HF radar principles for measuring surface currents are summarized in Hodgins
(1991), Hardy et al. (1989), Leise (1984), and are described in detail for SeaSonde
in Lipa and Barrick (1983). In the new instruments an FMCW (frequency-
modulated continuous wave) signal format is used, centered at a frequency of 12.5
MHz. The radar design provides a theoretical range of just over 79 km resolved in
31 range cells. The sea echo spectra are averaged over one hour to provide stable
estimates, and as a result the radars give a 1-h time average of the actual flow field,
integrated over a depth of about 1.5 m. These parameters are fixed by the radar
design and cannot be changed in the field.
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