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The analysis of acoustic propagation characteristics
in the small area west of Bering Sea
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Abstract: The Bering Sea is the only channel connecting the Pacific Ocean and the Arctic Ocean, which is of great
economy and military significance. The discussion in this paper is based on the CTD data from Chinese Fifth Arctic
Research Expedition, and the characteristics of the area in the west of Bering Sea are analyzed. The acoustic transmis-
sion propagation feature is simulated by UMPE model, and Bellhop model is used to explain it. Low temperature and
salt water mass exists between the layers of 50-350m over the continental slope, resulted from vertical mixture. When
the acoustic wave transmits along the slope from shallow-water to deep water, acoustic energy gathers to the upper 500
meters layer, underwater track appears in about 50 meters, the deep layer is shadow zone; When the acoustic wave
transmits in the opposite direction, underwater track appears in about 50 meters, the transmission loss in deep layer is
big with no shadow zone existing. Comparing the conditions as the source is putted in shallow water with in deep wa-
ter, acoustic channel in 50m of the former is stronger due to “slope swelling phenomenon”.
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Fig.1 The area to be analyzed and the distribution of CTD stations
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Fig.2 Diagrams of temperature and salt profiles(A. B. C. D
corresponding to A. B. C. D in figure 1)
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Fig.3 Velocity profiles of sea current at station C (Real line shows east
speed, and broken line shows north speed)
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Fig.4 The sound speed profiles of different stations in the research area
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Table 1 Extremum and its corresponding depth of every sound speed

profile for small depth
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Fig.5 Related parameters’ distribution in the simulation area
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Fig.6 Figures of underwater acoustic transmission loss from
model simulation
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Fig.7 Figures of underwater acoustic rays’ transmission from
model simulation
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Fig.8 Acoustic transmission loss with sound speed profile changeless
vertically
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Fig.9 Acoustic transmission loss without a continental slope
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