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The Underwater Sound Environment
around the Kagoshima Port
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Yuichi YAMANAKA®, and Yasuhisa MATSUNO®

Abstract

The Kagoshima Port is located at the west of Sakurajima Strait in the Kagoshima Bay, as a main port
to south west islands, Japan. We report the underwater sound environment at seven stations around the
Kagoshima Port. Recorded underwater sounds were analyzed by the power spectrum (0~2kHz) shown
as thespectrogram and as 1/3 octave band analyses (32Hz~1kHz ).

The characteristics of underwater sound environment in the heavy traffic area of the port were re-
vealed as that cruising vessels emitted main noise sources. When the ferry boat left and approached the
quay, the temporal change of sound pressure level showed "two peaks curve” at north of Kamoike Port
off 0.3 mile. Goahead and astern noise by engine order of ferry boat were emitted to this area
because of open port to the off shore. Especially the astern noise at the leaving port made sharp increase
at 17dB in 500Hz and 1kHz. The noise with sharply increasing sound pressure level was also caused by
cruising jetfoils, high speed fishing boats and pleasure boats. Underwater sound emitted by cruising
vessels made interference in shallow water area. In the narrow strait, sound pressure level was higher

than the other area.
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Fig. 1. Location and bathymetric map of the observation stations (A~G) around Kagoshima Port.
Numbers on the contour lines show water depth in meters, bold solid lines show the cruising lines of
ferry boats and vessels and broken line shows the harbor limit. A: 0.3 mile east of Kagoshima main
Port, B: Center of Sakurajima Strait, C: 0.3 mile north of Kamoike Port, D: 0.5 mile south of Kamoike
Port, E: 1 mile west of Okogashima, F: 1 mile south of Okogashima, G: 1 mile east of Taniyama Port.
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Table 1. The observation conditions of underwater noise around the Kagoshima Port

Time - Depth Hydrophone Wind Wind Velocity of
Station No. Date Jsm depth  Speed _. . Weather Tidal

(h:m) (m) (m) (m/s) Direction Stream(knot)

East of Kagoshima A 199682 12:16~1256 39 5 ! - bc? -
main Port

Center of Sakurajima B-1 1996.11.19 12:16~12:48 38 10 8 - NW b*? 0.5
Strait B-2 1996.11.19 13:12~13:20 38 34 8 NW b 0.5
North of Kamoike Port C 1996.10.15 11:59~13:17 24 10 7 NW b -
South of Kamoike Port D-1 1997423 12:49~13:22 24 5 6 N bc 0.8
D-2 1997.4.23 13:54~14:32 24 - 24 6 N bc 0.8
West of Okoga Sima E-1 1996.10.29 11:04~11:29 147 10 2 A% c! 03
E-2 1996.10.29 11:45~12:05 147 100 2 w [¢ 0.3
South of Okoga Sima F-1 1996.11.7 12:35~12:48 183 10 3 W b 0.1
F-2 1996117 13:.01~13:16 183 100 3 W b 0.1
East of Taniyama Port G 1996.10.14 14:02~14:27 44 10 4 W bc -

— ' no data, bc**: fine but cloudy weather, b**: fine weather,
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Fig. 2. Sound spectrograms of the underwater noise at the stations A~G.
The closed triangle shows the closest point of approach (CPA) of cruising vessels. Gray scaie

shows spectrum level (80~100dB) in 0 dB re 1 xPa/Hz"%
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Table 2. Type of passed vessels during the observation

Station TCPA™! Vessel's type G/T** Course CPA™®
A a 12:19 ferry boat(S) ** 993 E 0.4
b 12 ;27 ferry boat(8) 655 E 0.1
c 12: 32 ferry boat(S) 586 W 0.05
12 : 35 fishing boat — N 0.05
d 12 . 35 cargo boat 498 - N 0.1
e 12 : 47 fishing boat — N 0.05
f 12 : 55 ferry boat(S) 586 E 0.05
B-1 g 12 : 17 jetfoil 166 N 0.1
h 12 : 25 cargo boat 681 N 0.3
i 12 : 28 ferry bort 2213 N 0.08
12 : 46 cargo boat 498 N 0.1
B-2 j 12: 01 cargo boat 498 N 0.1
C k 12: 04 ferry boat(T) *° 1498 W 0.1
1 12: 13 jetfoil 166 N 0.6
m 12: 25 ferry boat(T) 1498 E 0.1
n 12 : 34 ferry boat(T) 1503 W 0.1
12 : 38 tag boat — N 0.05
o 12 : 57 ferry boat(T) 1503 E 0.1
13: 04 liner 64 S 0.05
P 13: 05 jetfoil 166 ) 0.6
q 13:08 ferry boat(T) 1196 W 0.1
13:15 liner 776 N 0.8
D-1 12 : 58 ‘cargo boat 499 N 0.05
13:06 liner 64 S 0.5
13: 07 jetfoil 166 S 1
13:18 ferry boar(T) 1503 W 0.5
D-2 14 . 06 cargo ferry 903 N 1
14 : 07 liner 776 N 1
14: 14 cargo ferry 2213 S 1
14 .15 ferry boat 3392 N 1
14 : 16 ferry boat(T) — W 0.5
14:24 cargo ferry — N 1
14 : 41 cargo boat — S 0.1
E-1 11: 10 chemical tanker 499 S 0.1
11:24 ferry boat(T) 1473 E 0.2
11:24 ferry boat(T) 1498 W 0.3
11:26 tanker 355 S 0.1
E-2 11 : 55 ferry boat(T) 1503 W 0.3
11 :56 ferry boat(T) 1498 E 0.2
12:01 jetfoil 163 N —
F-1 12: 38 ferry boat(T) 1196 W 0.3
12 : 42 ferry boat(T) 1498 E 0.3
F-2 13:04 ferry boat(T) 1503 W 0.3
13 : 07 ferry boat(T) 1473 E 0.3
G 15: 39 fishing boat 1297 SE 0.1
14 : 27 fishing boat 860 NW 0.05

TCPA"': time to closest point of approach

G/T**: gross tonnage(ton)

CPA** : closest point of approach
‘ferry boat(8) ** : Sakurajima ferry
ferry boat(T) ** : Tarumizu ferry
—*": no data
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Fig.3. Temporal variation of the 1/3 octave band
level in 0 dB re 1 £ Pa at St.A.

The closed triangle shows the CPA of cruis-
ing vessel and frequency shows the center
frequency of 1/3 octave band at intervals of
one octave band (32~1000Hz) .
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Fig.4. Temporal variation of the 1/3 octave band
level in 0 dB re 1 xPa at St. B.
Legends as in Fig. 3.
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Legends as in Fig. 3.
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