o 46 A5 8 ) AR W T FR k2% 22 4R Vol. 46 No. 8
2025 4F 8 H Journal of Harbin Engineering University Aug. 2025

R BB EREEER AT ERGEES

ﬁy’iéfi% 1,2,3 , 7&4%@.1,2,3 , %{;5{1,2,3 , %54
(1 WAIRE TRER S K HR eSS0 a, BIpT AR 150001 2. My /RVE TR KA i i 24 S EOR B FH#E 36
A E, BT /KRR 150001; 3. FA/RIE TARR2E /K7 TR, BIRIT IA/REE 150001 ; 4. B/RIE TR §5461
BT, LR 55 266400)

W OB AMESAEREABELSRRENGGHELBEAR AL TOHEFVEBREZLREFETRETHL
BRFAEBERHE RET TEARRRRERR B REE BRKREFERES S THRESRBEAL YR
HBRAE, BREAN. LFREE AT HAEMLE LR ES DY FREN TEREMZ AR EFEWAES AL
KEES, TEFRZRBREEAZAN TN HARSF/E ARARAAZIRNEARZTHONETREF,FE S ANER
BMOR E ARG IE B 6 3 m 2B A Y b BOR B RIR A B AE A M B W A A T AR, K
HRFARBTT Ik RLREFEIFETIHEF ARG R A PR T F%RAERK BRI R %GR
35 AR ALIR AR T RIAR AT B A

R TEFRB, VI ERRE, KB, B, Bk B RS, SRR A TR

DOI.; 10. 11990/ jheu. 202506052

P 4% 1 ARt 4k« hiips : //link. enki. net/urlid/23. 1390. U. 20250701. 1145. 008

FESES.0427. 1 XEIRED: A XEHS:1006-7043(2025)08-1475-10

Characterization of acoustic propagation and channel analysis in
the reliable acoustic path zone of the Zhongsha Sea area
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Abstract; To establish an efficient cross-layer communication system between the ocean’s near-surface and near-
bottom layers, this paper systematically investigates the channel characteristics of the reliable acoustic path region
under varying source depths, receiver depths, and propagation distances, based on full-depth acoustic propagation
experimental data in the non-fully developed deep-sea sound channel environment of the Zhongsha region in the
South China Sea. Furthermore, the underlying physical mechanisms are thoroughly analyzed. The results revealed
the following: Long-distance direct sound propagation similar to that under the completely deep-sea sound channel
can be realized when the sound velocity at the sound source depth has a conjugate depth near the seafloor. The
channel in the RAP zone exhibits a clear split-cluster sparsity characteristic, and there is a notable difference in the
time variability between different clusters. The multipath delay of the channel in the direct-arrival zone decreases
with an increase in the receiving depth and the receiving distance. Moreover, experimental results showed that in
the RAP zone, shallower source depths correspond to simpler channel structures. This study not only reveals the
physical mechanism of cross-layer sound propagation in the noncomplete deep-sea sound channel environment but
also provides an experimental basis and a theoretical reference for the design and performance optimization of the
underwater acoustic communication system in the RAP zone of the Zhongsha waters.

Keywords :reliable acoustic path; zhongsha sea area; deep-sea; underwater acoustic channe; sound propagation;
direct sound zone; multipath characteristics; channel time-varying characteristics
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