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On the Underwater Ambient Noise in the Coastal Waters

of Kumano Nada

Takashi Koike and Tuneo KONAGAYA

Faculity of Fisheries, Mie University

The underwater ambient noise in the coastal waters of Kumano-nada were observed.
The apparatuses used were a hydrophone, tape recorder and newly produced automatic
recording system. The ambient noise in the coastal fishing grounds was recorded with
the hydrophone and tape recorder. The diurnal change of the sound pressure levels in
the bay were caught with an automatic recording buoy. Also, the sounds in the water
on stormy days were observed with an submerged automatic recording capsule.

The results obtained are summarized as follows:

1. The maximum noise level of the area was 95 dB(re 1 uPa) at frequencies between
200 and 1000 Hz. The minimum level was 45 dB at frequencies above 10KHz.

2. The prevailing underwater noise levels on stormy days were apparent at {requencies
between 500 and 2500 Hz.

3. Ship traffic noise and other artificial noise were always heard in this area.

The noise contributed at frequencies below 1 KMz, and the levels were 40 dB above
the usual background noise.

Key words : underwater ambient noise, automatic recording system, traffic noise,

fishing ground
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. (& Sectional diagram of the underwater capsule for recording the ambient noise.

Fig. 1
B Diagram showing layout of underwater apparatus.
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Fig. 2. Maps showing the location of ohservation.
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Fig. 8. Observed sound pressure spectrum level in Owase Bay.
(A) in daytime (11:00~17:00).
(B) in night ( 3:00— 5:00).
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Fig. 4. Observed ambient noise spectra.
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Fig. 5. Variation of the noise level at each locations.

Wk H OB HEAR L D 10~16dB LR U7z, L L, 4 KHzP Lo a3 WEs 4 5 el 4
et
3. MBETEESL S CICEERHDEDEFEE
MRS OS2 %1 5 &, REBHSEROT~To Ul LJ:M’C B L UNEED
SR S r‘f"wm:o Fig.7 iﬁ:ﬁ&ﬁ%“ﬁ%md;fm»ﬂ;, s BT I N LV B0H
,a BREF A7 P LRSI E L ED ALY MW%%\L%%)WM;% KT, #HEH fﬁ
B AR b Lk, BRI rlé:f:!.?;?z LiéfﬁLﬁ%T'ﬁ»hﬁab)% M L KHz DT
nl(&%z*‘, gL, $Hc200~500Hzic e — 27 %4 L, HER40ABL RIzB L2 &7’)"7?373“390
%i:ﬁ*?mm(fwlﬂ“ﬂ‘«%m 2 b 1, a‘ﬂklf\m%*ﬁ;& m&:*mf“"#b@ﬂjfﬁ"*ﬁ\l firitiz, 26D
FlERAL T 2T b b, —2EEERET T TR e T2
Wiz k Bl s kO e BIEE T, IS O ¥ 'Cd’)/:'ao Z DERE DTSR % Fig. 8 12
R, M b A b ESEEO B EHIZ700~3000Hz T ), HHEER0IBEMZ 5,
4. BEXBEBEOER~OTH
[ BRSO A~ OIS %A A 72602, 1980#E12 H 17 HBFLIBIC B v, A VE S L 0 #5100
m{'ilmlm 5m, MEEANE (8m) o3 FoMiREE 2GR 72, ZORE T 5201,
FOWER LICELWOTRE oML D 20m, FHRESOMEE L D 10m o EC H 5 EE 1B
& ')/\4 K7 2 RORETT 1 mic &0 T, R :ﬂru’?»lﬂlﬁtf: (10814E12H22H ), 1l
H & LEa - g T -2, TSR LILET 2 &, BRETE, 7742 7 /4 X kkkw

(_

s‘




TENF BRI 1T B AP SRS 129

R
70 1 250Mz

60

m'\\MJNA\ﬂ/\/Mi//, mﬁ\/
70 4 — 500Hz

60
! . S
\/\~/\/

& o —
2ol VNS
P W \ N 10001z
o 70 A
- g
-
=60
’Eg ¥ T ¥ ¥ T T
15
2
v 80
w
&

o
m: /\/\W /\\f/)\/\\”\‘“};mm

a
B 4000Hz
70 - /\ ““‘“/A\/““"'"“\./ ---- N AT A -M‘/_,,\/\/~N~
- D TN

S =1

60 4

80 A
8000Hz
70 ’/\\m N e g, N —
o | \/’\&
' Y . . : :
10 15 70 25 oo T
Aug. Sep

Day of month

Fig. 6—~A Variation of sound pressure spectrum levels (250—8000 Hz) at Owase St. 5.
upper line : 12:00h.
lower line : 00:00 h,

TR LA & IRV L Bl e o 72, IRA IO RIS & UML)
FIHLRE, 2cBiz L <, HHS BB OB L~ ED - 72, Fig 9105 L 72 48 Fi8E 8 & 4
L, BRI B TR PIHERE X IR BRI IS 2 2 S PUTHI L 2 Tl ds, SR WIC 51 2 B
Bl s, HlEE IS, T TR RS L ~OL & ) 20~40dB v B HLEREE 2 7 b
WD E—713200~500 Hz 12 A b 41, A 107 3 > D10mATIE % il L 72 A8 I+ 8 0 0 Bty

Vol 5 &, b= 7 BUMBIERECH - 2%, FIEORE L~ U3 20dB it 72, Bk




130 il B - ANERRFR
N
. w/sec : \
& A
RENENNE
| H b g
NSI‘NLNNNN HEOEE nss WEESLEE EERHNEWERS N
3 £ 3 £E EW L
N i f 0 N i § 3 g 100 = (A)
10 15 20 25 M1 5 o =
Aug. Sep. -
@
S
o5
<)
(%] '—:\ 50
w100 A 4 4
& A 4 l /N \ 3
2 50 Ve l // N & E
H B R PN 1 < \k./'“ N ! f:S 1
= 5 p PR P " 8 0 ! Lod s sl fedodddassl
10 15 20 2% ;
Aug. Sep. & 0.1 1 T0KHz
Fre s
Day of month requency ,Kiz
Fig. §—B Variation of wind speed and wave height at Owase Fig. 7. Ambient noise levels of ship
harber. The broken lines show the maximum and sounds. (A) ship sounds. (B) back-
minimum wind speed. ground noise.
©
[~
e
[
@ £ Om layer
. 2%, 5m layer
4 #%  Bottom
2
= .S Ambient-noise
5 @
e
g e
(Vs
1 10
Frequency, KHz
Fig. 8. Typical spectra of man-made noise from Owase harber.
EYHRBEB OB A7 P DT AL E, B e KHz T THE G BBTRENLLUTT
10dBEL LB - 72, 20 6 O BRI, M oRbE B & L O AR D [l F7 D IS L - TR
JER AT P ADHET B2 TH DI,



TESFEVA S B0 B i SR 131

—

<

<
1

100

50—1

(53]
<
1

%y Shinkansen
"2 Tookaido Tine
© Ambient-noise

Kisei line
- Ambient-noise

Spectrum level,dB re 1 uPa
Spectrum level,dB re 1 yPa

0 " PP | N L 0 £ dddondtatl, e dedndod dtad
0.1 1 10KHz 0.1 1 10Kz
Frequency ,KHz Frequency,KHz
(A) B3

Fig. 8. Typical spectra of railway traffic noise.
(A) at Kejiri Bay St. 10.
(B) at Lake Hamana.
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W 2T Z KPR R REFIC A7 SN EHE I LS,

"

AR B T A M1 E M 3

Wgelc b iz »C, HAMEE2 B - 2=l
~N5b,
2 OWFRIE— SRR e (198 14E—MEFZE B UM 00546187  WFYELZH A

HRER) 12 & -7,

X 13

BanvisTEr, R. W., Devuan, R. N., Gurarig, K. M., Browing, D. and Perrone, A. J., 1979, Variability of
low-frequency ambient sea noise. J. Acoust. Soc. Am., 65(5) 1 11561163,

BT, 1984, AR oolllsE - T, ek, PR, 16(5) ) 264271,

Kenpig, P. M., 1961, Ambient noise ih the sea and its measurement. ALsers, V. M. (Ed) Underwater Aco-

ustics, Plenum Press.
ANits B - ANEBHES, 1982, T4 P4 INBTLZILLBTIA Y T4 XOFHT. AR 13947,
ANEBRF, 1984, SRR & HEEEE S CIREBDEOFTIN,  dReeE FEHU,  16(D) 1 272278,
MMMMMMM —, 1980, FEEMIOFENEE L UL 8§ 5 B8 . 46(2)129~132,
P/ iz, 1970, MRS & UHIME MNP 10 53 A R PEEE o0 T, BIOKETR, 29191102,
Marsn, H. W, ScuuLkiy, M., 1962, Shallow water transmission. J, Acousi. Soc. Am., 34 | 863




TEWP SR RS BT B R B 133

Piccorr, C. L., 1964, Ambient sea noise at low frequencies in shallow water of the Scotian shelf. J. Acoust.

Soc. Am., 36(11) ¢ 21522163,
Revive, J. and Weston, D. E, 1971, Hydrophone signals due to tidal and wave effects. Deep-sea Res., 18!
545546,
BT AR, 1983, BRNOBIERIC BT 5 ¥R LR
ST, 1966, MMEARONEE IOV T RJOREFHL, 21 1 145158
Taxemura, A., 1972, The distribution of biological underwater noise at the coastal waters of Japan. Bull

Japan. Soc. Sci. Fish., 38(3) . 201210,
““““““““““ — 1969, On fhe diurnal variation of the TENPURA NOISE in the coastal waters of Nagasaki

(PIER

& A TR ORTTE, SR BRI R R,

Prefecture. Bull. Fuc. Fish. Nagasaki Univ,, 28 | 31—41,
Urick, R. ., 1967, Principles of underwater sound. McGraw- Hill Book Company, New York, 1—384.
Wienz, G. M., 1962, Acoustic ambient noise in the ocean : Spectra and sources. J. Acoust. Soc. Am., 34 119~

36,

1963, Curious noises and sonic environment in the ocean. Tavorga, W. , (Ed) Marine Bio-

Acoustics, Pergamon Press,
FHIE, 1963, SRR X HIRBTIC T 208 — 1. HUKEE, 80(3) ¢ 203208,





