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Analysis of Dependence on Wind Speed and Ship Traffic of Underwater
Ambient Noise at Shallow Sea Surrounding the Korean Peninsula
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it is statistically analyzed the underwater amhient noise measured at 13 sites less than 200 m deep in the shallow
water surrounding the Korean Peninsula for 9 years from 1990 to 1998 in various envircnmental conditions, Frequency
spectra were obtained with the 1/3—octave band center frequencies from 25 Hz to 20 kHz, The analyzed shallow water
noise spectra were some different from the deep water known as the Wenz spectra, We could know that the ambient
noise level shows higher than it in same condition by effect of various ship activity and the coastal noise, surface
waves, and so on, As a result, we produced the coastal ambient noise spectra curve based on these results
in shore of the Korea Peninsula,
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Station: coastal sea zone
10 T —r—rT T

LI N S B T

2 90p-——- s e Ao
g Ir. | |
- 80—~~~ - R it
2 lll !
g b :
-~ 70 === - tts-—————— —‘\ ———————— -1
by 1
% |
- 60 L N _._.,,JI __________
2 ‘ !
=] !
2 50 |-—————=== [ T:——— 1 | ———
N
i
e 1 .
I I
I I
ol i — Pt L NTTTTTTTTT
] 1
] ] t
] I 1]
20 — FUPTEEY T el 1aah 1 .
0.01 0.1 1 10 100

Frequency {(kkz2)

18 4, A $M=H01 50 m Ol ZHMM SHE T
& My HRY w342 AHET T4 EXRPR}

“ig. -}, Averaged ambient noise spectrum level and its stan-
dard deviation from measured data in case of receiver

depth less than 50 m in the coastal ocean.

5ol T B2 290 HAA WE) 27 F
202 P42 Uehhs 242 Adsisr, olo) Be
4 EARE B FN 9700 7HeHel Ak,

3.2, pPgelc) B3] ME viRiE NS N
238 WALE 99 ARz RE Ay U
A ohE F3E H7) 93, AFALERE W 9 v
ol Aduko] EAIBHA| b= -2l A= FAA st
AN, 4 2 PEER Wi aaT EHA WFE Y
HR7) 3 Tl M L5299 J33T FEEH

21 Feldlo] 9IS O, BN LFFAY Faked H42AS

i A SBWALR| T4 HUED] iR SIFY B4 236

Station: coastal sea zone
110

il T

T T—TTrr
T
! ] 1
! '
| i

80

70 -=

50 —

50

Ambient Noise Level (dB re 1uPa/Hz)

40

1
|
)
|
!
30 - s e i
I
|
|
1

L

20 N
6.01 0.1

100

-
- f
=3

Frequency (kHz)

O 5 HAoM £M4H0] 50 m Oj&01 XHMM SHE Xz
B HH| 23 fiZas 2REY &Yt gEMAL

Fig. 5. Averaged ambient noise spectrum level and its

standard deviation from measured data in case of

receiver depth more than 50 m in the coastal ocean.
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“abl: 1. Corretation cosfficient of wind speed and ambient noise level according the sound frequencies in the non-shipping

case,

frequency correlation cosfficient frequency correlation coefficient frequency correlation coefficient

(H2) r (Hz) T (Hz) r

25 0.36 250 019 2500 0.49
R 0.29 315 0.24 3150 0.51
T a0 0.21 400 0.28 4000 052
Y, 0.19 500 026 5000 0.54
T e 0.15 630 027 6300 055
Y 0.16 800 0.32 8000 0.56
T 100 0.14 1000 0.38 10000 0.56
T 012 1250 0.40 12500 0.54
T 180 013 1600 043 16000 0.52
T 200 0.16 2000 0.46 20000 0.48
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Fig. 6. Linear regression of ambient noise level as a function of wind speed in the non-shipping case.

oA BZo] F&0] 242 Yo = iF LY EX7}
WS AL AAAM Y izt 5371 EER T
Aajol 2%t 22} L 4S5 ThE of2] 2o 2t e
2 3743 & 4 %52 Aok dh

a7 70) 242t s depell i3] B4 8 vlF s 29
EY E9E Hehliieh 1 kHz o] Sl G4
e Folol we} 28907 &SIt U ]
25E 17 92 sl A%t 3ol AuA
e & 4 Ak, o3t vie} Zo) vl o3 SEHA
aHo] golu shg} o) Qe ol A
712 Foll o) AYE 2323 ik 500 Hz o) 5t
5 FYNA Fol F7Hl weh £3EH7E 71T
7189 ATANE [P Yok =7 2 7ol
HEAS) BEAA 2520 2ol vludld 2%
oo, AHFor I £S3FEN7} 10~20 dB &
AL & 2 Qlrk, o|2EE FtE Ao} 2 A
Ae gFdele) Zaehs £3EH7H AolE B v

Ambient Noise Level (dBre1  yuPwHz)

28 7. FoMu0l 9E o AL o HELREH

Station: coastal sea zone, a few shipping case

29 1R 28 7o vebd g A3 EHEAE F

B (A JAE YL B YN Wenz ZH)

gt A2 25 £2AHEY A Ao] Yaghjlo= Fig. 7. Change of ambient noise level according to sea
sl slott state in the non-shipping case {solid line and symbol:

observed value, dotted line: Wenz 24 in deep
ocean).



et Wenz T4 Ao FPSH theat gt
Ng+=101og (10 ™"+ 10 ¥+ 10 M+ 10 "%} 1)

q7|M, Ny =107 - 30log( /),

Vi = 76 — 20 log (/) — log(30)1*+ 10( Sy — 0.5),

Vi =44+ 210+ 17[3~ log (N log () — 2] befow 1 kHz,
V=9 +V2ly —17log(f) abovel kHz,

V= =175 + 20log ()

FLEhlin M2 28E90F (dB), N ol EAE £
ad, fo R (), S A FFAUE
~1; W9l Adkpolel PFAE doFY), v T&
knots) & A AR}, Fotpr g 12 1 Hz~20 Hzoll A 5=
1 43¢ Higke] HRFHR Yehts £9E, B9y
= 20 Hz~500 Hz2 4] H 7 2] g841ute) oJgt ddfo
L5 78e Ty N 500 Hz~50 kHaB2 A #1498 A
Holl mhet 95 W= 198, Y Ve 20 kHzo 322
18 2] BAEE o3t 48 F9E el 9ot
1. o1& 4 ()9 T8 AHLLEN 330 A
T Wenz FHE £AH FALE IAFL2 il A
e}

919) Wenz TAY T2} A15}HA] FHEE Zusgeiol
PR 2ABe] AHEd A2 adaEY FAS
=7 B3, $19] Wenz 3219 Nyolld 2105 1005
JBksle] ek, N2 N, = Ny +10 (0.55.+1)
18- g 97H) g 2 Y A2 a8 &
R2HEY 29 (V) T4 4] (99} Zo) AE At

\fc = 10 103{10 N O +10 Ngfl0 + 10 Ny /10 + 10 Nw.lrll)}
+1000.55.+ 1) )

3714, N, =107 — 30log( A,

Vg == 76 — 20[ log (/) — log{30)1* + 1S, — 0.5),
Vo= 42 +V 100+ 1703 — log (D] [ log (H —1.5] belowl kHz,
V=93 +V10v — 17 log(f) above ) kHz,

V= =75 + 20 log( )

FuEie, S 9 ot vig SAR gy
DE AR, & & R 3S A Ay
2 okl el Addol gl ARold, d= 12 9
T Joll B A 22 40| EAsh= -2 3k (A
ke ARe BEE Wt H3AR). &, Ny #3L
12 A & At £3FH12] F7IFI HE &

BRIS T SEWILR2 B HUET MR 2fFEY #M 238

Station; coastat sea 2one, a few shipping case
110 .

T
.|
100 N S
|
l

B it It nii i B

Ambient Neise Level (dB re i pPa/Hz)

of
o

Frequency (kHz)

J3 8. FMulo] SIS off Aol o WAAZEHY ¥
8} (AN U AIE: W, FM: dI ABAHEY 2
A4

Fig. 8. Change of ambient noise level according to sea state
in the non-shipping case (solid line and symbol: ob-
served value, dotted line: calculation by coastal noise
spectrum formula),

S2HY AR U3 HEH oz AA vehd Aol
E3 ZAZ duhe] g T] S S & =
Zoj},

A o] ot AT AS2UEY FA Aitane
sl Mgl e 45 SAU viasiel 19 8o
et den dides gEd dAE BT 95
£ &4tk ol A2 22U EY AL
73k FH oA ST GFe) WRSAEE
AN 2AHQ 4 LR Had Rolmg ge
E 8% SH0E 29 A0z 7)dgith

3.3, WugdFe] ¥ W2 |gPii:S FH
Bg}

of ol Z9jol) BeHe k) WAkh g ol W o)
Abg B WES Yotur] 918 Aol w2
422900 AR JUEHS sRon, 1 AUE
Fukma 117 oof Uehiglh, 13 SEklE F43
weolle] AL 3 20] FRsigich, 2 ool o}
29 BE 04 thofold Hlt AR Holn 9o
B, ol 712 ¢kai2] uhe} 2ol © A2 Aol e
wje} ke Fariodo] $4] Ha~4: ko] G



239 PSBAURSIX] Hj22H H3E (2003)

160 140 120
(a) 25Hz, r=0.32 (b) 100 Hz, r=0.25 (c) 1kHz r=030
- 140 —~ 120 ~ 100
8 ) g
E 120 E §
3 P2 2
3 1 K 5
g B: B
. g g
60 40 20
5 0 5 10 15 20 5 0 10 15 20 5 0 5 10 15 20
Nummber of Ships Number of Ships Nurmber of Ships
(a) Fu$ 25 Hz {b) 100 Hz {c) t kHz
() frequency 25 Hz {b) 100 Hz (c) 1 kHz
100 100
(d) 10kHz, r=0.26 (e) 20kHz, r=0.12
- & - 80
g g
2 .
3 :
i :
0 4] T
-5 0 5 10 15 20 -5 0 5 10 15 20
Nusber of Ships Number of Ships
{(d) 10 kHz {e) 20 kHz
(d) 10 kHz {e) 20 kHz

38 9. SHAAEL 172000 FHME0| ME ASEQS MY g
Fig. 9. Linear regression of ambient noise evel as a function of number of ships in the sea state of 1/2.
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25 0.32 250 0.27 2500 0.29
315 0.32 315 0.28 3150 0.28
40 0.27 400 0.27 4000 0.28
50 0.24 500 0.27 5000 0.27
63 0.23 630 0.28 6300 0.27
80 0.23 800 0.28 8000 0.27
100 0.25 1000 0.30 10008 0.26
125 0.28 1250 0.30 12500 0.22
160 0.29 1600 0.30 16000 0.17
200 0.28 2000 0.30 20000 0.12
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