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i Hearing ranges of fish and mammals
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AT D I T ANIEMNEL AT EEL £ 4~ 4V A (Zalophus
californianus) ~ ¥g # /4 9% (Tursiops truncatus) -~ £ /g ##z (Balaenoptera physalus) ; * % #%
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7k k& : Slabbekoorn et al. 2010
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Z.ones of noise influence

J Audibility
g TN .
7 Mashin
/7 Responsiveness ai 5
/ 7 )
/ P A \
| Hearing loss (TTS — PTS) A

7
A . 20 B
\ \ - / !

R N

BIR

(Sound Source)

RAOTUEZEES
(Zone of discomfort,
Hearing loss and injury)

HEREREED

(Zone of responsiveness)

BOESERET

(Zone of masking)

ORERSRED
(Zone of audibility)

7R : Zones of Responsiveness (Richardson et al. 1995)
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B Fe kB LA Ak A EAR R Rl . o 1B Ll
(m) g R HE R
& Horns Rev] H# 6-12 360-450 kJ 235dB at 1 m (p-p) 190 dB at 460 m 184 dB at 930 m Tougaard et al. 2009
L g Horns RevIl H# 4-14 B~ 850 kJ 196 dB at 720 m (peak) 184 dB at 2300 m (p) 80-200 Hz Brandt et al. 2011
T Utgrunden q# 4-10 228 dB at 1 m (0-p) 189 dB (0-p) at 400 m (0= -4 Thomsen et al. 2006
A pE Bligh Bank H# 10-24 #+ 1200kJ; 271dBatlm 196 dB at 520 m 185dB at 1580 m 501HtHz Norro et al. 2011
T 35705 kJ
R Beatrice 1 42 200-400 kJ 226 dB at 1 m (p-p) 205 dB at 100 m (p-p) 100 RzHz Bailey et al. 2010
# =~ 510 kJ
EH North Hoyle H# 7-11 450 kJ 260dBatlm 197-207 dB at 103 m 1R dB at 358 m 200 Hz, 800Hz, 1.6 kHz Nedwell e2@D3;
Abbott 2001
EH Scroby Sands ¥ #, 0.4-7.5 297dBatlm Nedwell et al. 2003

ok Y FRE =5 dBre 1uPa; p-p: peak to peak; 0-p: zero to peak
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5 iR (2) Bk %3, 10, 20, 192-201 dB 14) 5-174~ 4k fBEE < kg ¢ & B dr A
sl 9% (5) (pure tones) #%: 3, 10, 20, 75 (SPL, r.m.s) 4-184 48 4 TTS(Schlundt 2000)
S AR (1) HAFY @ iR 3,20 3kHz 190dB(SEL) 16 4 BAFH O RRBRERPFEA AR B
20kHz:181dB(SEL) TTS e 3 & 7 %%
(Finneran & Schlundt 2010)
SO AR (2) EAET @R 3 190 dB (SEL) 64 4 8rt  hERAEARL BT SRS
207 dB (SEL) 324 8-164 48 & TTS» f+ KM ¥ 7% chp
215 dB (SEL) >32 %) >32 & 45 ¥ % 4%E (Finneran 2010a)
SO AR (1) EAET @l 3 192dB (SPL)  16#4)*1 ¥ & ~20~ 48 FES EM O RARETARL
~204dB (SEL) 16 #)*4 w & >30 448 > TTS AR s f4p 1 ¥ B4 o0
(T Ii 2244)) PERFARE o TR Y B IR R
64%*1 v & >30%4 48 74p e (Finneran 2010D)
L% (2) 2B % e 32, 140-160 dB 1-30 4 45 10~>100~» &k 2 FC4 FAEE D 0 & @& o
(4c 7 I ARR SHE 64, (1,3,10,305 48) 520448 w3 A AR A H TTSAR
Octave band) 128 5-20%~ 48 Bi& > & 32kHz (-0.5 Octave)

Ag i 100 4 4538 2 1 fh I
¥ FL4 05 (Popov 2011)

TR R

SPL: Sound pressure leve (dB re 1 yuPa); r.m.s:meatn square;

LR RET L

SEL: Sound Exposure Level (dB regt-g)P
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MNot to scale

/ Pile

Water pumped out of cofferdam
air

e Cofferdam shell thickness 51mm
3

__— Cofferdam diameter 6.5m
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| massive steel shell - extreme |41 =
for acoustic model :
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