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Capturing Uncertainty:
Internal Waves

Objectives:
• Quantify the variability of the sound speed field 

in space and time due to internal waves
• Provide random realizations to the acousticians
• Assess the importance of internal waves on the 

overall uncertainty



Approach:
• For random background internal waves, use the Garrett-Munk type 

spectrum:
- modified for shallow water (Mid-Atlantic Bight, E. China Sea)
- deep water (NORPAC)

• Add the effects of nonlinear internal wave packets and internal tide
• Iterate with acousticians and signal processors to determine which 

specific features of internal waves are important
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Garrett-Munk:

Modified Garrett-Munk (Levine, 2002):
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XBT134 -- 
  Center -- black dots -- 110-160; 317-423
  Deep -- light blue dots -- 221-274; 427-959
  Other -- purple dots - 3-107; 163-219; 278-313; 973-1012
Levitus -- Aug -- Green lines -- along 124.5; 25.5 to 28.5
Reynolds -- blue sq (17:18); red sq (21:14)
MODAS -- purple diamonds
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In addition to introducing variability into the acoustic propagation...

Internal Wave advances:

* Manuscript - Refining the “Modified GM” spectrum (Levine, 2002)
Improved description of shallow water internal wave field
Used moored data from Mid-Atlantic Bight (CMO, SAS Primer)

* Methodology can be applied to other archived time series data
Improved the internal wave climatology for shallow water
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For example…


