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Acoustic Tomography
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Importance of Underwater Acoustics

The College of Underwater Acoustic Engineering is the cradle of cultivating high-level
underwater acoustic technicians and the source of new theories, technology, and
methods of underwater acoustic technology. It originated from the first established
sonar major . The discipline of underwater acoustic engineering ranks
first in all previous discipline evaluations by the Ministry of Education. It is the first level
discipline ship and ocean engineering to which underwater acoustic engineering

belongs and ranked first in the fourth round of the first level discipline evaluation by the

Ministry of Education.
The college has 163 full-time teachers. Among them, there are two academicians of
Chinese Academy of Engineering. The college has 2064 students, including 1252
undergraduates, 503 masters, 278 doctors, 17 overseas Graduate students and 14
overseas doctorate candidates. In 2020, the amount of newly signed scientific research
contracts was nearly 500 million yuan. In 2021, the amount of scientific research funds

received reached 315 million yvan, and the amount of scientific research funds per

capita reached 1.93 million yuan.




Example of AT Projects

Reference Organization Target Budget (S) Subject Year
nupsijcorgeuon2 | Nansen Center, 3-D measurement in 4 000 000 ACOBAR 2008-2012
Z/reporting/t Norway Arctic (Acoustic
Technology for
observing the
interior of the
Arctic Ocean)
ey — California Al & Tomography 757 000 Machine 2019-2022
41912575/ University learning-based
tomography in
ocean acoustics.
e | Washington Tidal current 530 000 Internal Tides 2017-2023

41912575/

University

measurement



https://cordis.europa.eu/project/id/212887/reporting/it
https://www.highergov.com/grant/N000141912575/
https://www.highergov.com/grant/N000141912575/
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ABSTRACT

Suspended sediment discharge (SSD) in the Yangtze River (YR) plays a crucial role in transporting nutrients and
sediment to the YR estuaries and the East China Sea. In order to gather information on suspended sediment

| concentration (SSC) and SSD across an entire river cross-section, we investigated a novel method supported by
| Coastal Acoustic Tomography (CAT). Consequently, two CAT systems were employed to estimate the cross-
| section averaged SSC and SSD at the Datong (DT) station of the YR over approximately 2.5 years. Low (0.02

kg/m®), high (0.44 kg/m>), and mean (0.10 kg/m®) SSC values were successfully estimated. The SSD was pri-

] marily driven by water discharge, exhibiting low values (204 kg/s) during the dry season and a maximum of
| 36,299 kg/s during flood events, with the mean value of 3,903 kg/s throughout the observation period. The

water sample and CAT results demonstrated high consistency, with correlation coefficients (R?) of 0.92 for SSC

| between the water sample and CAT results, and 0.96 for SSD between the DT result and CAT results. This study
| established the ability to monitor transect SSC and SSD in the YR using the CAT sound attenuation approach,

offering the advantage of continuous real-time monitoring of transect river flow, S8C, and SSD, even during
extreme flood events. For the success of this method, factors such as particle size, sound frequency selection, and
the measurable distance between instruments must be meticulously considered. This work highlights the po-
tential of CAT for monitoring riverine transect SSC and SSD.
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New Thesis/Dissertation Topic 2- Salinity Intrusion, Karun River

(in collaboration with Khuzestan Water and Power Authority)
Dr. Shahbazi
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Operation & measurement Principle of AT
(Portable- Short-Term Measurement)
Transducer Deployment
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Operation & measurement Principle of AT
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Operation & measurement Principle of AT
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HYDROLOGICAL PROCESSES

Hydrol, Process. (2016)

Published online in Wiley Online Library
(wileyonlinelibrary.com) DOL 101002y p. 10796

High-frequency streamflow acquisition and bed level/flow angle
estimates in a mountainous river using shallow-water acoustic
tomography
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Front. Mar. 5ci., 01 December 2022

Sec. Ocean Observation

Volume 9 - 2022 |
https://doi.org/10.3389/tmars 2022 1066693

Question!
What is the discharge of the largest flood in Your country?

Yangtze River, China:

Width: 1,000 meters

Home to the world’s largest power plant

with a capacity of 22,000 megawatts of electricity
generation.

C. Xiao et al. Journal of Hydrology 623 (2023) 129832
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Continental Shelf Research 108 (2015) 65-75
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Measurement of tidal and residual currents and volume transport
through the Qiongzhou Strait using coastal acoustic tomography
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Real-Time Offshore Coastal Acoustic Tomography
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GEOPHYSICAL RESEARCH LETTERS, VOL. 32, L14607, doi:10.1029/2005GL022914, 2005

Accurate imaging and prediction of Kanmon Strait tidal current
structures by the coastal acoustic tomography data

Ju Lin, Arata Kaneko, Noriaki Gohda, and Keisuke Yamaguchi

Graduate School of Engmeernng. Hiroshima University, Hiroshima, Japan

Saund zpeed (m/'a)

1429 1439.5 14D0 14905 a

B0 MO (R0 D0 IGD0  JED0 2000
Distance from K1 (e

a0 4ol 600

Hece|ver

2 . :
— Ayarage
e IlERITAILIAY
(1
b
[} A
— P q
= [eyd i
E o5k ¢ iW
ool
: WM
= 06f
1
SIS
g i
15} : f
] : . : . :
Mar1?  Mertd Nar1% Bar 20
o0 oo 12:00 {00 1200 0:00 12:00
§
x 10
4
3.

Transport (m’/s)
L=

Assi |

— Model
— CAT
15 rmir.
— th
03/18 03/19 03/20
Date of 2003




Aconst. Sci. & Tech. 33, 1 (2012) ©2012 The Acoustical Society of Japan
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Tidal current measurement in the Kurushima Strait
by the reciprocal sound transmission method
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Geophysical Research Letters’

Oceans [ Free Access

Long-term acoustic tomography measurement of ocean
currents at the northern part of the Luzon Strait

Maokazu Taniguchi, Arata Kaneko g Yaochu Yuan, Noriaki Gohda, Hong Chen, Guanghong Liao,
Chenghao Yang, Masanori Minamidate, Yudi Adityawarman, Xiachua Zhu, Ju Lin
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Abstract

[1] An ocean acoustic tomography (OAT) experiment was conducted [s[Fglal=8" E\Rte)
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1 Oceanogr (2011) 67:173-182
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Reciprocal sound transmission measurement of mean current
and temperature variations in the central part (Aki-nada)
of the Seto Inland Sea, Japan
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Accurate imaging and prediction of Kanmon Strait tidal current
structures by the coastal acoustic tomography data

Ju Lin, Arata Kaneko, Noriaki Gohda, and Keisuke Yamaguchi
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Site selection for tidal turbine installation to achieve maximum efficiency
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Continuous streamflow monitoring in shared watersheds
using advanced underwater acoustic tomography system:

a case study on Zayanderud River
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ENERGY FLUX MEASUREMENT OF TIDAL STREAM IN A STRAIT USING TWO CROSSING
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