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Effects of Ship Speed and Propagation Distance on Pressure and Frequency of

Underwater Noise Emitted from the Nagasaki Maru

Narumi Kusumoro*!, Mitsuharu Yacr*2, Tsukasa Kmvosarra*!, Nobuhiro Y aMawaxrr*!,

Yasuhiro Morir*! and Kenichi Summizu *®

Reduction of underwater noise emitted from ships is considered important for preserving and

protecting marine mammals and for increasing the precision of ultrasonic instruments. However

quantitative reports on underwater noise emitted by ships are scarce.

In the present study, the characteristics of underwater noise emitted from the Nagasaki Maru

were surveyed. The effects of ship speed and propagation distance on the pressure and frequency of the

detected noise were assessed. Ship noise was recorded by a small stationary vessel equipped with

digital hydrophone. The Nagasaki Maru sailed at 3 kt, 7 kt and 10 kt in a circle, at a constant distance

from the recording vessel. The measured sound pressure level generated by the Nagasaki Maru was

slightly higher than the desirable level, but similar to that of other newly built research ships. Sound

pressure increased logarithmically with decreasing distance from the ship. Peak sound pressure was
detected at approximately 300 Hz at 3 kt, 7 kt and 10 kt; however, the 500-600 Hz band also showed

stronger sound pressure at 7 kt and 10 kt.
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Fig. 2 Setting method of hydrophone
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Fig. 4 Recelving sensitivity response of hydrophone

(including preamplifier gain)
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Fig. 5 Time series waveform of recorded data
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Fig. 7 Result of frequency analysis of outward trip at 3kt
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Fig. 8 Result of frequency analysis of return trip at 3kt

7kt (Outward)

Peak Frequency:516.797 Hz
Peak Amplitude: 136,73 dBre 1pPa
Total Power: 14396 dBre luPa

About & seconds

10k 140
Sk 130 £
2 120
B2k 110 ‘:
1k

aon [1fISFRE L i I
I ) |

Fig. 9 Result of frequency analysis of outward trip at Tkt
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Fig.11 Result of frequency analysis of outward trip at 10kt
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Fig.12 Result of frequency analysis of return trip at 10kt
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Fig.13 Result of frequency analysis of silent condition (1)
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Fig.14 Result of frequency analysis of silent condition (2)
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Fig.15 Result of FFT analysis at each speed

Table 1 Result of peak frequency, peak amplitude and
total power in each condition

Paak Freguency Peak Amplituds Total Powar
[Hz] [dB re 1 1 Pal [dB re 1 1 Pal
112.266 118.29 1250.82
Silent
258308 11685 1242
Tulwerd 01,465 14401 15013
3kt
e 301.465 138.54 14711
Cutwd D16.797 136.73 143.94
Tkt
T 47373 135.73 145.83
Ot 473.73 135.87 14343
10kL
Rarrurny G02.93 140,14 145.86
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