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of these “blade lines” to iden-
tify ship characteristics, class, 
and often individual vessels.10

The U.S. Navy reportedly uses 
specially configured attack sub-
marines to obtain the acoustic sig-
natures of foreign submarines. The 
program reportedly began in 1959, 
targeted on obtaining a signa-
ture library of Soviet submarines. 
Recent reports indicate that the 
program has expanded to include 
obtaining the acoustic signatures 
of and tracking Russian, Chinese, 
and Iranian submarines.11

The operational challenge in 
underwater acoustics is to detect 
the signature of a ship or subma-
rine in a very difficult environ-
ment. Underneath the surface, the sea is a noisy environment. This background 
noise can make it difficult to receive an acoustic signal. For example, the sig-
nal can be disrupted or even blocked by changes in water temperature as the 
signal travels. Other factors, including variations in depth, salinity, and the 
nature of the seabed, also affect the propagation of sound under water. In rela-
tively shallow water such as that of the Baltic and North Seas, acoustic propa-
gation is a very complex process, and signatures are often very difficult to 
obtain. But because underwater sound can propagate in so many different 
modes, it is possible to collect sonic signatures at both short and long ranges 
using a combination of sensors. The following two sections discuss how.

Short-Range Sensing—Sonar and Sonobuoys.  Sonar (sound navigation 
and ranging) is a well-known technology; it has been used by sea creatures 
for communication and object detection for millions of years. During World 
War I, the need to detect submarines resulted in major advances in both 
active and passive sonar technology. Hydrophones subsequently were 
mounted on ships and submarines. Sonobuoys, first developed by the Brit-
ish in 1944, could be dropped by an aircraft to remotely identify and track 
submarines. A sonobuoy is simply a hydrophone attached to a flotation 
device (buoy); the buoy carries a radio transmitter that transmits a received 
sonic signature to the aircraft.
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Figure 10-5  Spectrogram of a Surface Ship

10_Clark_Ch10_215-236.indd   223 09/06/2010   11:40:52 AM


