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within the oceanic mixing band). II Finally, we compared 
these horizontal wave-number-bandpassed variance esti
mates with the contemporaneously measured sound
speed differences across the front. 

Figure 11 provides a detailed post-trial summary of the 
joint frequency distribution of the frontal sound-speed 
characteristics and temperature fluctuation variances for 
the data shown in Figure 10. The background (non-fron
tal) water-mass statistics accumulate in an approximately 
log-normal frequency distribution along the near-zero 
sound-speed difference and with a mean temperature 
fluctuation variance of about 1 0-5°C2

. The distribution 
associated with the correlated front data is distinct from 
that of the background, exhibiting both a higher mean 
variance level (-10-2

) and a positive correlation with the 
front's sound-speed anomaly. These preliminary results 
suggest that fine-scale measurements by an automated 
monitoring system can provide additional evidence of 
ocean fronts, thereby reducing the number of potential 
false alerts to an operator. Investigations are under way 
to determine the reliability of this approach in other 
oceanic regions, both deepwater and coastal, for which 
TOMS data exist. 

PROSPECTS FOR REAL-TIME OPERATIONAL 
TACTICAL OCEANOGRAPHY 

The initial prototype TOMS test has demonstrated the 
utility of real-time environmental data in a wide range of 
tactical operations. The data reveal the complexity of the 
open and coastal ocean environment, especially the prop
erty variations that are too small to be measurable by 
conventionally equipped Navy ships but large enough to 
potentially affect the performance of the ship's tactical 
sensing systems. On the basis of our operational experi
ence during the test period, we are planning with the Navy 
to establish a permanent testbed system. This permanent 
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Figure 11. Joint frequency distribution of the 
short horizontal spatial scale (1-10 m) tem
perature variance and sound-speed anoma
lies observed during a 2-h, 15-min transit 
through the coastal front off Barbers Point, 
Hawaii, in March 1990. The ocean back
ground (non-frontal) conditions comprise the 
most frequently observed temperature vari
ance and sound-speed changes, and are 
shown here as the large observation count 
near zero sound-speed difference and 10-5 to 
10-6 ·C2 temperature variance. The front ap
pears as a separate population distribution 
with temperature variances of 10-2 to 10- 5 

·C2 and sound-speed differences of 0.5 to 
4.75 m/s. 

installation will support the continuing assessment of 
new sensor technologies and the development of accom
panying tactical doctrine for future system use. 
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