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Computational Ocean 
Acoustics

• Ray Tracing
• Wavenumber Integration
• Normal Modes
• Parabolic Equation
• Broadband Modeling
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Broadband Modeling
• Fourier Synthesis
• Time-domain Methods
• Numerical Examples
• Doppler Shift in Ocean Waveguides

– Numerical Examples
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Conjugate Symmetric
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White, J.E. Figure 4.25 from Underground 
sound: application of seismic waves.   
Amsterdam;   New York: Elsevier, 1983. 
Courtesy of Courtenay White. Used with 
permission.
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Spherical wave incident on half-space: 
direct, reflected, transmitted, and 

head/lateral/conical waves

[See Fig 8.2 in Jensen, Kuperman, 
Porter and Schmidt. Computational Ocean 
Acoustics. New York: Springer-Verlag, 2000.]
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Spherical wave incident on a halfspace
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[See Jensen Fig 8.5]
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[See Jensen Fig 8.6, 8.7, 8.8]
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C   = 600 m/ss

Shallow WaterWaveguide
with Fast Shear Bottom

[See Jensen, Fig 4.9]
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C   = 600 m/ss

Stratified Elastic Bottom
Scholte wave – Fast Sand Seabed
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s

Scholte Waves in Shallow Water

Reproduced by permission from Rauch, Dieter, "Experimental and Theoretical Studies of Seismic 
Interface Waves in Coastal Waters." In Bottom-Interacting Ocean Acoustics: NATO Conference Series, 
Marine Sciences. Edited by William A. Kuperman & Finn B. Jensen. New York: Plenum Press, 1980.
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[See Jensen Figs. 8.9, 8.10, 8.11, 8.12]
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Seabed Shear Properties
from Scholte Wave Inversions

Reproduced by permission from Jensen, Finn B. and Henrick Schmidt."Shear Properties of Ocean Sediments Determined 
from Numerical Modelling of Scholte Wave Data." In Ocean Seismo-acoustics: Low Frequency Underwater Acoustics (NATO 
Conference Series, Marine Sciences). Edited by Tuncay Akal and Jonathan M. Berkson. New York: Plenum Press, 1986.
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[See Jensen Figs. 8.14, 8.15]
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[See Jensen Figs. 8.16, 8.17]
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