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Accurate measurement of the acoustic source level of vessels in
the Persian Gulf

Mahdi KhoshhaliZ, Mohammad khoshhal’>, Mojgan dolatyari‘, Reza Afroozeh®
1,2,5- Department of Electrical, Field and Wave Telecommunications Engineering, Faculty of Engineering, Shahed
University, Tehran, Iran
3 Department of Electrical Engineering, Langarud Branch, Islamic Azad University, Langarud, Iran
4- Department of Chemical Engineering, Caspian Technical School, University of Tehran, Iran

Abstract

Calculation of ship sound source level in shallow waters using acoustic propagation models has
attracted the attention of many researchers in recent decades. Source level measurement is important
because of its wide application in subsurface communication and telecommunications, marine life and
biology of marine animals such as whales and dolphins, and many other diverse applications. In this
article, we first measure the bandwidth source level in the frequency range of less than 2500 Hz under
specific operational and environmental conditions and under a specific standard. Then, the source level
was measured for different floats in one-third octave of normal frequencies (25, 63, 125, 250 and 1000
Hz) and the sound transmission loss was calculated using acoustic models. This paper introduces a new
modeling technique formulated based on finite difference time domain (FDTD). In this modeling
method, factors such as layering of water and bed and depth changes of transmitter and receiver are
considered and calculated as inevitable variables in field measurements. This technique can provide a
suitable computational approach for standard source level measurement in shallow water.

Keywords:
Measurement, shallow environments, sound level, low frequency.
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A01 Propeller Mono Hall 8.3 16.5 1 40
A02 Propeller Mono Hall 7.9 15 1 40
A03 Propeller Mono Hall 7 15 1 40
A04 Propeller Mono Hall 17 12.5 1.5 40
A A0S Propeller Mono Hall 10 17 1.5 40
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A07 Propeller Mono Hall 17 5 1.5 40
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B B02 Propeller Mono Hall 110 5 15 40
B03 Propeller Mono Hall 52 4 12 40
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Frequency . . dcpa | Spherical | Cylindrical | Practical | Model transition
Transmitter | Receiver .. . . loss
depth (m) | depth(m) transition transition transition
(dB) (m) loss loss loss FDTD RAM
25 1 40 450 20logr 10logr 15logr | Table2
63 1 40 450 20logr 10logr 15logr | Table2
125 | 40 450 20logr 10logr 15logr 17.2logr
250 1 40 450 20logr 10logr 15logr 17.4logr
500 1 40 450 20logr 10logr 15logr 18.8logr
1000 1 40 450 20logr 10logr 15logr 18.2logr
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Frequency . Receiver Spherical | Cylindrical | Practical | Model transition
Transmitter depa .. . Q. loss
depth(m) depth (m) transition transition | transition
(dB) (m) loss loss loss FDTD RAM
25 1 40 450 20logr 10logr 15logr Table 2
63 1 40 450 20logr 10logr 15logr Table 2
125 1 40 450 20logr 10logr 15logr 17.2logr
250 1 40 450 20logr 10logr 15logr 17.5logr
500 1 40 450 20logr 10logr 15logr 18.6logr
1000 1 40 450 20logr 10logr 15logr 18.5logr
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Frequency . Receiver Spherical | Cylindrical | Practical Model transition
Transmitter dcpa . . i loss
depth (m) depth (m) transition transition transition
(dB) (m) loss loss loss FDTD RAM
25 3 40 450 20logr 10logr 15logr | Table2
63 3 40 450 20logr 10logr 15logr | Table2
125 3 40 450 20logr 10logr 15logr 18.8logr
250 3 40 450 20logr 10logr 15logr 17.4logr
500 3 40 450 20logr 10logr 15logr 17.7logr
1000 3 40 450 20logr 10logr 15logr 16.3logr
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i indri i Model transition
Frequency Transmitter | Receiver | depa Sphe.rl.cal Cyhn(.ir.lcal PracF1§a1 loss
depth (m) | depth(m) | (m) transition transition transition
(dB) loss loss loss FDTD RAM
25 12 40 450 20logr 10logr 15logr | Table?2
63 12 40 450 20logr 10logr 15logr | Table?2
125 12 40 450 20logr 10logr 15logr 15.7logr
250 12 40 450 20logr 10logr 15logr 17.5logr
500 12 40 450 20logr 10logr 15logr 16.6logr
1000 12 40 450 20logr 10logr 15logr 16.6logr
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: P : Model transition
Frequency Transmitter | Receiver | depa Sphe.rl.cal Cylmc.hilcal Pracgf:al loss
depth (m) | depth(m) | (m) transition transition transition
0sS 0ss 0ss FDTD RAM
(dB) 1 1 1
25 15 40 450 20logr 10logr 15logr Table 2
63 15 40 450 20logr 10logr 15logr Table 2
125 15 40 450 20logr 10logr 15logr 15.8logr
250 15 40 450 20logr 10logr 15logr 15.4logr
500 15 40 450 20logr 10logr 15logr 16.8logr
1000 15 40 450 20logr 10logr 15logr 17logr
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Frequency | Transmitter | Receiver | dcpa | Spherical | Cylindrical | Practical | Model transition
(dB) depth (m) | depth(m) transition transition transition loss
() loss loss loss FDTD RAM
25 17 60 450 20logr 10logr 15logr | Table2
63 17 60 450 20logr 10logr 15logr | Table2
125 17 60 450 20logr 10logr 15logr 16.5logr
250 17 60 450 20logr 10logr 15logr 14.4logr
500 17 60 450 20logr 10logr 15logr 15.2logr
1000 17 60 450 20logr 10logr 15logr 15.2logr
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Vessel Source Prediction with the Mean
Length (m) Measurement source . .
type level proposed equation difference
Fishing 12.1 187 Allen 2012 [8] 188.2546 1.2
Fishing 11.3 184 Allen 2012 [8] 185.7949 1.7
Fishing 10.4 182 Allen 2012 [8] 182.8104 0.8
Fishing 11.6 187 Allen 2012 [8] 186.7371 0.3
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Vessel Length Prediction with Prediction with
Source level Measurement source the proposed . .
type (m) . urick equation [24]
equation
Carrier 173 180 McKenna 2012 [6] 181.8 162
Cargo 199 181.8 McKenna 2012 [6] 182.6 167
Cargo 347 188 McKenna 2013 [7] 186 184.1
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