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LONG-TERM GOALS
The long-term goal of this research is to understand and predict the spatial coherence of broadband
sound in the ocean.
OBJECTIVES
We will compare broadband acoustic signals at basin-scales with predictions for spatial coherence.
Degradation of coherence will be modeled using spectra of internal waves in the ocean.
APPROACH
Data will be collected from a variety of Navy sonars. Traditional means to process the signals will be
done including beamforming, coherent averaging (when dealing with periodic signals), correcting for
Doppler shifts (when dealing with mobile sonars), and matched filtering (when a replica with the
emitted waveform is available). The data will be interpreted using rays and the sound speed
insensitive parabolic approximation (Tappert et al. 1995) . The acoustic models will be used in
conjunction with oceanographic models that contain the best available digital data sets for bathymetry,
sound speed fields that vary with range and depth, and internal waves. Spatial coherence will be
modeled using the sound speed insensitive parabolic approximation and spectra of internal waves.
WORK COMPLETED
Data have been collected and processed from a wide variety of sonars over basin-scales in the Pacific
Ocean. Acoustic models have been developed that incorporate realistic bathymetry, sound speed fields
that change with geographic location, and time dependent fluctuations of internal waves obeying a
linear dispersion relation.
RESULTS
This program is in its early stages so results are not available.
IMPACT/APPLICATIONS
Reliable models for the coherence of broadband sound are useful for designing and operating sonar
and surveillance systems. Many Navy sonars provide an inexpensive and reliable means for collecting
data over long distances. These data will accelerate the understanding of how sound propagates, and
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may offer a practical means for imaging the sound speed and temperature fields using acoustical
tomography.
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