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1.0 INTRODUCTION

In times of emergency response to oil spills at sea, accurate prediction of the
motion and fate of the floating slick is desirable. Over the continental
shelves the surface circulation is notably variable, responding to tides,
winds, density variations and low-frequency sheif waves. Much of this
variability is not predictable with present numerical models or from
available oceanographic data, and as a result slick motion projections tend to
become quickly inaccurate. As with weather forecasting, ocean current
prediction wouid benefit greatly from real-time data, either to be used
directly in spiil motion calculations, or for assimilation into circulation
models.

At this time, HF radar remote sensing techniques provide the only practical
means of obtamning surface current maps that cover enough of the shelf seas
to be useful for spill motion modelling, at an acceptable accuracy and cost.
Following a brief review of this measurement technique, some recent
advances in new instrumentation and its use in emergency response to spills
are discussed in this paper.

2.0 BACKGROUND TO HF RADAR

Over 35 years ago Crombie (1955) first explained the strong, distinctive
symmetric peaks observed in HF sea-echo Doppler spectra in terms of Bragg
scatter from surface waves. Crombie (1972) also suggested the use of these
peaks to deduce surface currents, and devised an experiment utilizing a
direction-finding two-element antenna pair to sense the magnitude and
direction of the Gulf Stream flow off Cape Kennedy, Florida. The radial
speed was related to bearing direction through the phase differences between
the two antenna elements at each Doppler spectral frequency in the Bragg
peak echoes.

In the absence of currents, the Bragg mechanism produces sea echo peaks
that appear at Doppler positions proportional to the phase speed of waves
whose lengths are exactly half the radar wavelength. For a given radar
frequency, usually between 6 to 26 MHz, the wave length is known, and the
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