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The effects of thermocline and its variability on the detection probability of passive sonar
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Abstract Based on the principle of passive sonar, the mathematical models of passive sonar detection
probability was built up. Using acoustic experiment data, taking all-around factors ( transmission loss, environment
noise, and oceanography conditions and its seasonal variability) into consideration, the effects of the
thermocline vertical distribution and seasonal variability to sonar detection probability was studied. The results
show thatthe thermocline affects the Sonar function greatly. Under the conditions of negative thermocline, the
detection probability decreases from the sea surface downwards; the whole variability tendency in positive
thermocline is opposite to the former, and in the layer above the positive thermocline, the detection probability
decreases first and the increases downwards; the effects of negative thermocline to the passive sonar increase
with increasing distance between detecting object and the sonar, but the effects of positive thermocline is
opposite to the former.
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Fig. 1 Sketch of acoustic investigation
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Fig. 3 Representative temperature profiles along acoustic investigation pathes in spring and summer
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Fig. 4 The comparison of TL among different layers in spring and summer,where dots are data detected and curves are fitted curves.
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Fig. 5 The comparison of noise of different layers in spring and summer
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Fig. 6 The comparison of the detection probability varying with distance of different layers in

spring and summer,where dots are data detected and curves are fitted curves.
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