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ABSTRACT

Acoustic noise is ubiquitous in the ocean. The em@emes from many sources including
ships, marine life, and breaking waves. For sogatesns, this ambient noise has generally
been considered a nuisance. However, recent sthdiesshown that the noise itself contains
valuable information about properties of the oceBarth and atmosphere. For example,
distant storms have been observed using measuremwielw frequency (0.1 Hz) noise that
has propagated through the Earth's core. Wind spesrdthe ocean has also been determined
from hundreds of kilometers away using noise meamants at coastal observing stations.

An example of this involves tracking a storm in theep East Pacific ocean (water depth
about 5 km) from the noise sensed on an arraynoftmsed geophones in southern California
8000 km away. The storm created ocean waves ai@p# about 10 s. These ocean waves
attenuate with depth and cannot be sensed at gandmwttom. However two wave systems
can interact and create a standing wave at halp¢hed, 5 s, which will reach the bottom
nearly unattenuated. This is the wave that carebsesl 8000 km away.

Another example is the process of using breakingewaise to image the seabed structure
tens of meters below the ocean floor. The breakiages provide a type of overhead acoustic
lighting analogous to the moon and stars providiagiral light that allows one to see at night.
The basic principle involves correlating noise signarriving from the sea-surface with the

echoes that reflect from the seabed. This echoepsiing is similar to active sonar systems
(such as those used in nature by bats), but thedseaurce is the background noise. As
concerns are raised about the impact of man-magaw®ison the marine environment, it is not

surprising that using naturally occurring noise flemote sensing has become a hot topic in
acoustical oceanography. Essential components is€ myocessing will be described along

with examples illustrating applications. A recemppkcation involves extracting the ocean

bottom profile from noise.
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Figure 1. Map showing tracks of the-wave source regions (*) and Super Typhoon loke (0)
The track of peak energy of source regions is ddrifrom back-projecting the SCSN
beamformer outputs as indicated in the insert. bbst track of Super Typhoon loke is
extracted from an ocean wave hindcast, as indidatdte insert. Bottom figure shows sketch
of propagation path.
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Figure 2. Seismic profile (left) obtained from noise andylit) obtained from active source.
As the vertical array drifts over the seabed tHeecgon time between the down- and up-
going noise gives the reflections in (a). In (f)cgizontal array and a source is towed over the
same ground. Note the strong resemblance of thetofdes
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