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I. Work summary

The fundamental goal of the rescarch performed under this contract has been to determine the
precision with which the ocean mesoscale sound speed field can be measured using acoustic tech-
niques. The basic idea is straightforward: to use acoustic sources and/or receivers suspended from
ships to provide dense sets of acoustic ray paths in order to construct sound speed maps with
mesoscale resolution over large areas. We named the technique Moving Ship Tomography.

Determining the fraction of ocean sound speed variance that can be measured using acoustic
techniques is of critical importance in potential applications to passive and active ASW systems.
The ocean sound speed field is required as input for matched field (and other) processing of long
range acoustic transmissions. The ability to measure the ocean sound speed (temperature) field
with mesoscale resolution is also important to the study of eddy kinematics and dynamics, to verify
numerical models, and to study data assimilation techniques.

Implementation of moving ship tomography required the solution of a number of technologi-
cal problems. Instrument positions need to be determined to +10 m, using a combination of
differential GPS and acoustic navigation. The signal processing techniques and algorithms need to
work when the sources and/or receivers are moving at significant speeds. The inversion techniques
used to convert travel time data to the 3-D sound speed (temperature) field need to take account of
the time-dependence in the ocean and in the data. Our research has therefore involved an exten-
sive experimental program, as well as related theoretical analyses and simulations. A total of eight
research cruises have been conducted:
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(1) May 1988: Preliminary Equipment Test

g (2) September-October 1988: Greenland Sea Mooring Deployment/Moving Ship Tomogra-
¥ phy Preliminary Engineering Test (Partial Support)
gy
o
§'§,d (3) June 1989: SLICE89 Source Deployment (Partial Support)
R
'g 5 g (4) August-September 1989: Greenland Sea Mooring Recovery/Moving Ship Tomography
& %’ g Full-Scale Engineering Test (Partial Support)
gSu
g &g (5) September 1989: SLICES9 Source Recovery (Partial Support)
=3
':'aé (6) March 1991: AMODE Mooring Deployment
253
HET (7) June-July 1991: AMODE Moving Ship Tomography Cruise

|
|

32"’8 25 0067 August 18, 1992




-2-

(8) March 1992: AMODE Mooring Recovery

While analysis of the data collected on these cruises is continuing, all indications are that we have
obtained the experimental data necessary to determine the answer to our principal question: What
fraction of the ocean sound speed variance can be determined using acoustic techniques? Is it 90%

or 9%?

The results obtained to date are given in the publications listed below. The research reported
here was performed jointly with B. Howe, J. Mercer, and R. Spindel of the Applied Physics
Laboratory at the University of Washington and with T. Birdsall and K. Metzger of the University

of Michigan.
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central Pacific in summer 1987 determined from long-range acoustic transmissions,” J. Acoust.
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