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A Study on the Legal Frame to Manage Anthropogenic
Underwater Noise for Marine Mammal Protection in Korean
Waters
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Abstract: Increased human activities in the marine environments have
caused the increase of anthropogenic underwater noise in the oceans. Many
countries are concerning about the harmful effects on marine mammals
derived from the noise, and have legal frame to manage the negative noise
effects on the marine environments. Korean government is planning to
construct large offshore wind farms off the west and south coast of Korean
peninsula and around Jeju island. There has been no laws and policies about

the underwater noise management to protect marine mammals in Korea. This
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paper reviewed the guidelines by U.S. National Oceanic and Atmospheric
Administration to assess the effects of anthropogenic sound on marine
mammal hearing, and assessed the impacts from the construction of wind
farms off Jeju island on the Indo-Pacific bottlenose dolphins inhabiting the
area. Finally the recommendations to establish proper legal frame for the

management of the underwater noise in Korean waters are given.

Key words: Wind farm, Anthropogenic noise, Underwater noise, Marine

mammal protection, Indo-Pacific bottlenose dolphin.

okl A QIzt FEol SR 543 IA| Z713Ith(Hildebrand, 2009).

S Al E A 30871 AR, Y dX B, A a9 A
5 50ee FUtke B0l 2 7RI REslL 2015 AU,

2014; 3l FTrtEAIA =4, 2015).

T AR R s3Ee W Ajo] FA SiEx glom(RE S
3, 2011), tiehl= AR s 3Es dd AS vl 9 Akle= st

33 RS SE oot @, 2014; AR, 2010). o]l o
2} sl 2k 7ol i oA kS 9Igh S L Vel Bt A

TE0] olFolom(HAY oltl- AA L A7 - fi<r, 20125 WES- 2R
T A2 - AANR], 2013), 2015 8LollE AF= At A dFY W @A
o G775 AR Eell SHEJATKAITE] 4xE, 2015).
AR B mAE Fas HAsshe old AlgE AEst AlFE
o)3]e] FolE dof 2015 AH Holl 71 ZALE AR g olchAlT<] &
2], 2015). 2eiu 21 B 2 SHAllA dAskE Aol tigh WA Hel A
A AFe Agolrt.
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i A 5ol WskE dorn AE Ae A 71 el 24 e Y
O771% S E-AA-GFE, 2009; Awbrey and Stewart, 1983; Burns
et al., 1982; Malme et al., 1983; Popper et al., 2003; Richardson et al., 1995).

2EE % olF A7k AR &5 B Ho] EES flsf A8k g
7 %, 591, 2dlFe TH &5 A g3 WE=THMadsen et al.,
2006; Tyack, 1998; Wartzok and Ketten 1999). Weby F5ag<0] aefFol
n|2= Gl dieiie B A7 olFoA Stk (Nowacek et al., 2007;
Southall et al., 2007; Weilgart, 2007).

oleldt AT AINEL viEto B B FrlSo] 45480 i A A
& A Al me FEass Tt
sk 9l t’1(V os and Reeves, 2005), Tor‘j’d A Tl A gk 74
Al AF & 3]hxEoA A8k i Markus et al., 2011). ofdH=E= 3
% TRRVG WO Bof 58S TAE AVE AFse Belekn
2. S (Department of Arts, Heritage, and Gaeltacht, 2014), 7]=1-2 ¥ 23S
st HE o 23] I Fell Urh(National Oceanic and Atmospheric
Administration, 2015).

= Atell A s dse WA o] A% g glom, o
oM ol = gk dAl 3 el 718 FAAQ] Fadel tisiA s
golal ATHAE I, 2015). B =71 Aol Foias 2ds] delele] s

AP BEskn e $o1% 2 A B Rask
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AT Aol AMAlehes Sl EfFv BEE 18 (Indo-Pacific bottlenose
dolphin, Tursiops aduncus)7} +231c} 20000 Z2R171A] LEJ_EH(bottlenose
dolphin, Tursiops truncatus)= LE X o 48 AT 5 Ao
o|Zejrlol Wi EI Y= ARdo] HEATHKIm et al., 2010).

dEEnde ZEaedl Hls) AlZe] diista tiel=a i AA
IS, ofepolell S wet ofzel7} F5- A7RA] g44lo] 100m o]l B
T SOl F2 AR NATE o]FHA AAeta Yt Wang and Yang,
2009).

AFe $EEnde IG5 oA @ ATl Adske =1 7iA
TolthH Ay, 2011 HABAA-HEHEFATZ, 2009). WA=
2008'd 124vWl2] 2 %101t 20091 114w}2], 20131 104vkR] 2 3]
Zhagh Zlog YERKZAEAS, 2011; A WHEALR), AlAd k=
A FRATe] AE 913l wd = ik

A 5(2000)= =TT Byl
shar Sloh e T4a2012)9F AE-H2011) = FHES
2 BN Bito =R E 500m o|vie] F& dls T /‘1”X]i ’?%31 lom,
AFA] SAF-eF AAEZA] B e o]F ZRE o]&sl= B Yol
At

OHM ol AlFE PIEENE 100wk =] H2 AR AT
B o258 500m ool = A2ske 2le 54 o® it
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aeE Hoke 542 %%H %94 *1171 501 ﬂtﬂl HE old SAES
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gk dA S, 75 SElMe BE 1 ”}O]iii}/\ﬁ(uPa)% e R
A% ek O]EHS’J 9= ‘dBre 1pPa’ = A|SHY
ERFEY

£ o4 02 S48 BAshe o

]
7 s8e 5A4E HolFE O89S AH S (Audiogram)2tal STt 712E

o= Z,ir = /q]i%—d]% dAMES #AIHL Z Falee] wet 52§ Sl

¥

i uE
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frequency (KHz)
[ O224, HESETR) 30k2[(10~12M) 2] M=2ix(Houser et al.,

2008) Il
e ERERe /BT M8l S AR Fose e s
A EAG & Eo g A5E 2 sglgel B8 5 e, A aZe] =
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T e i%%%ﬂ‘”é Oﬂ e 7P s A A9k
I U Y HYErES HoFEd|, 40~60HzANlS] Ao Y Wizl
150kHz7} 71 gHAlo|H(Houser et al., 2008).

I, v]=+e] YT HF B3 A

1 vFe] LR HE Aw L 22

g B OAYERTF HSE HE v=e HES AYERFESY
(MMPA: Marine Mammal Protection Act of 1972), B&97]%*H(Endangered
Species Act of 1973)¥} $37% 2" (National Environmental Policy Act of
1969)°] tisEAo]th. o] 2 MMPAZ} oY 1l Hos 94gk 78 A=<l
otk

MMPA A102z0) wet AR 3P E7-72193(MMC: Marine Mammal
Commission)7} 1% 52| afgfif HE FAS A2 slom, A&
THEE "9 FA7 o2

= 37 1% (NOAA: National Oceanic and Atmospheric Administration)
4¥Fsle] National Marine Fisheries Service (NMFS)7, 7]ZHi= WlF-5HU.S.
Department of the Interior) 2F5F2] U.S. Fish and Wildlife Service”} 22 &
gt ok

ol¢} HE® SUYEFF A A T& FHHUS. Department of
Agriculture) A5F2] Animal and Plant Health Inspection Service”} ©@o|th.

upebA] vl oY 1l BES HYshs 71 HS MMPA, AT
2= NOAASH 1 Ak} 7]3#21 NMFSe|th.
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2. Ao} 454 WA AT

19709t 2 Aol nefRe] A Foll v FAAAQ] dakl
gk 92171 Yehr] A&tk Payne and Webb, 1971). 1970\t Zwlol] A
fr AR QIg &go] U0, dae B ESaEe] @, olF 4R Tl
S 7RIt ARl dEXa(Awbrey et al., 1983; Burns et al., 1982;
Fraker and Fraker, 1981), |3 FX2 = Aol Yaks whethe ARo] ¥t
3% tHMalme et al., 1983).

1980 AtHH-E] 1]t el A3} 23R 7|(SURTASS LFA: Surveillance
Towed Array Sensor System Low Frequency Active Sonar)’} F-2]aLeflF<]
Apgglel o2 o)Ak 2 (Simmonds and Lopez- Jurado, 1991), 1996'd¢] &f
ol AT SFEA7Y AR Age EESHA B =wE Eigith
(Frantzis, 1998; Jepson et al., 2003).

=gtol| tet #ehA HHE Al|lF-staAl 1= National Academy of Science=
H 0] 298] (Committee on Low-Frequency Sound and Marine Mammals) S
TABI FEage] AGERT 71X G e vl Ao A7 s
HFEglt(National Research Council, 1994, 2000, 2003, and 2005).

= J91E gelstal tidls Z6b] flall vl= o] 200390l 7%
2ge] AR} o] go] sjdERTl 7IX= &l thal AL 1S MMC
o] ZIAgtE MMC= 20041 295-E] 2005 98714 69| A&7t 3lol&
A 20063 23} H 1AM E A EFTHMarine Mammal Commission, 2007).

Southall et al.(2007)-> ©)/dellA] AHgF 2006 07F4] o] Fol7l Fadago
gk A Aas 33t HuAE EEc) dlwelMs vkt 1Rl vf
54 At Fohs 38 0 SOl dig RaxE Fe] AlEdT
(Finneran, 2015; Finneran and Jenkins, 2012).

NOAA+= V= 9|3 Hi(Marine Mammal Commission, 2007)°l] w2}
Southall et al.(2007)¥} 3 X.3lA|(Finneran, 2015; Finneran and Jenkins,

2012)5 HpEho 2 FEAgo| JUERF 7XE 9Tk Hrt AHAE 2013
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d ettt & e e oA FHe AMA o] ol FoiRa, &
A= A= A]F(National Oceanic and Atmospheric Administration, 2015)°]]
gk oA = IS AX Uk

NOAAS]  A|e] F52:20] Tl A FFE Beld 7k 2
Apgzolw), MMPAC] w2} vize] oy elf BES Sl8) BeSHe AT A7
Aelek

3. NOAAS| SFEZGF MEE I 348 712

SEage] Wy °Jowr e ZA-F Hslel tlalE delo] Az of
e AER W A9t o FolxtiHilderbrand, 2009; Marine Mammal
Commission, 2007; Southall et al., 2007). Hilderbrand (2009)= T}t 5
A28S o9 JEEa Bisla 1 A7)9 FoE AXEk dth<E 1>).

H-1, CIYSH 234309 M7| & Fak- EM(Hilderbrand, 2009)

=e 22|9] M7 N
&8 @Bre 1 uPa @1 m FuHe)
A 27 4181(10,0001b =<} 304 0.5-50
MK-46 ©]5](98b %2} 289 10-200
AME 53k 3] 260 5-300
= B STERR]7] 53C ASW 235 2,000-8,000
SURTASS LFA 23147 235 100-500
EL71(1,000KT) 237 100-1,000
wER Alg)] Sulex|7] EM 122 245 11,500-12,500
=718 ZEH23g) 205 15-100
wER Ha| Sulekx|7] EM 710 232 70,000-100,000
A & €2]7] SBP 120 230 3,000-7,000
g 3 Hx7] 205 8,000-30,000
218K(173m, 16knot) 192 40-100
SEAZ=%7] SIMRAD HTL 300 190 25,000-26,500
28Xl 42]7](20knot) 160 1,000-5,000
A8 SIEH7 150 5,000-160,000
FEEA] g 151 60-300




TSR wEE ot 45 48 2ol M sxwer | | 7]

o2t IRt A1t A7) ' FE FEiwe] ndFE EFE HFE
friell mxle 9FE O 3%, @ 3 2, @ Ae] Hof, @ 37t 7|18 &3

) 2
© e 9 © AT A, @ o)dellr AFe F3E] T2 02 MMC
= 73AI8] Y JtMarine Mammal Commission, 2007).

ol golr Yt Agol Jake A O 7zt Aot @ 5 ole] F 7}
A2 Y= 4 vk Az Aelle A AAIA Aoll(Temporary threshold shift,
TTS)9} 972 Aoli(Permanent threshold shift, PTS)2 o1 ZILHNOAA,
2015; Southall et al., 2007).

NOAAE YEFEES] HHxe 54 2 PTS 7|52 AAsk] S8l
NUEREEES 5/ 15 Fadth 53] udlFe AH T 1S
of m} AFajel|d nFo7kA] BhA] 370e] 2F o2 Uitk oHd B
U2 A2 ol g o7l 779 aadd tid 7155 <& 2>9F #Zo] AlASt

Y=

H-2. NOAAQ| siRlteR HSE 25t #5343 7|

PTS 7HA| 23(5F2E 218

Hearing Group

=24 2F(Impulsive) X% 25(Non-impulsive)

_ 230 dBpeak & 230 dBpeak &
AT AR R
5% 2RSSl 192 dB SEL 207 dB SEL
= 230 dBpeak & 230 dBpeak &
27} Z3= A A=
AL T AR AR 187 dB SEL 199 dB SEL
. 202 dBpeak & 202 dBpeak &
=518 A R
AT ARS ek 154 dB SEL 171 dB SEL
o= 230 dBpeak & 230 dBpeak &
=TT
186 dB SEL 201 dB SEL
230 dBpeak & 230 dBpeak &
=] AA}E
PP 203 dB SEL 218 dB SEL

o

b

b Z A (dBpea) 9 3=F A1l W2 H(dB SEL)] 7 7S AL T 7] shdeke
Ford 7)5E 29 Aom it
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283t} wehe S FAES Folth A, StetAY, A7HAAl A sl E
7¥k= 19 WSHLEVEL A harassment)¥} 35 5ol Foll& o729
ZHLEVEL B harassment)°-2 U1l 9tk NOAAE PTSE WA= &oF
S 15 wE@o g2, TPSE AT E &22-8 27 wHo g AAsla AT 33
& AlE It WA okl whet 29 wEkS NOAA 7Rt 84
e TR E A g TFed FAoRE o] "k

3 NOAAS}H Southall et al.(2007)9] PTS 7|52 el A4 Az}
(Finneran, 2015; Finneran and Jenkins, 2012)E &gslo] 2MJ %07 ol
ag 71iee] A AR ERE 7FsAol =T PTSe B4 A7 Holg 4o
A FeagFel HAPE BT FEo] A Agoln, 2R B AgollA
T P Hgle} o w2 gako] WA Ellison et al., 2012; Wright et al.,
2007; Weilgart, 2007).

Southall et al.(2007) F “goll ARllES ZALRI Sl SEfF THR &
T FNE doTle F5heS MR A6t
Tt A5 slAsle] Foll AFE Adsta A 7Es APl of
2 Ag7} o Zes.

SEAIRE, MMPACIA AAIGH Sl FEREEo gt meel9le] shukl %

2ol NG M2 715 AN Yo Hel et ek & 5 9iek
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Iv. V358 AdApl SIESaEl vxe 9%

aldee WHATA] o] mE J3e siAAE Wl A o R/ 59
371 B 5 oaf, A5, siA MM EAske A1 T TRt
R vehd o vk o Yot 55 AriAlel W37t dojubA vl (Thomsen
et al., 2006) =72 AP, A2 Il Fo| ¥AYS| = TKDrewitt and
Langston, 2006).
ol’Fe] 8QlE FolA EFAAl A, IR ke VA= 7V T
BEo sdolt) ¥8 wduA|¢A Weks F Agde O By 18 F
A} g3t @ubdr) 29 Agor A7 TEE S 9ItMadsen et al., 2006).
28 TR 74 A5 40~80km Hlo| M= TA|EH, 294 Al HAYS=
AFuke EaEe] 7P WA vheske oqulE, e 22 9 ¥
o] JgkS v|XItiDavid, 2006; Madsen et al., 2006; Richardson and
Wursig, 1997). 53] 74 e} 22{Pile driving noise)% 100m 7ol 2
o 205dBDel| o]=27] Wil FHFERLHANA PTSE 4o F= 3tt
(Bailey et al., 2010). 9 &€} A] O F7]4-e e, @ ZE}E},_ zoq) @
A o] 52 A8 e AR 10~20dBo] &F A B TS
UARE A8] el Al APAQ] o]t Stokes et al., 2010).
HEWHE G R g Aelr] 3 el A3olA 2.6kn Holzl 3277}
A 247207 B HERH S ] Falo] Aaglon, TR ko]
17.8km7}2] AT s7HEREe] FAF Z7IRE Uil 1A @ FRie] HEae] &
ek =gk 743l th(Brandit et al., 2011). Thomsen et al.(2006) 1.5MW 3l

1) 22(0] MPIE HEH HE dB2 Aty F7|oP| Eol 7= S, Ful Soll w2t 22 2R P

T4 dB2| Ajo[7} LrAksh L oI =&2| MAICH dB2| TIZ0| 22t CIEA|RE MEkHel =E0| 5SS
ofstizh= Hiol= I“—I7P | ol B A= EHS HAISHK| AL
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3EY 719 29 &gl 142dBe] o] Evka grela 3t s i
o2 3 Aol PTS ofsle] agol= do) Wff 2E#A T 2o] ot
o= ARdo] gt Romano et al., 2004).

Brandit et al.(2011)= %3t a5 %ﬁ oA A Ao rHE AE
o] AZFA0l 3]y Hke-S Holtk= AMIS Hudla 9tk Koschinski et
al (2003)& MW S1E 0] i%—;— =05)0] OVM Az et 7
Bl S5t olE0] o dES vEthe AMdS Bastar ik

adEe W] A4 %"}Oﬂ < 5:38 ”ﬂzﬂ XJ"H% dod Hrg
7] Wizl 77t G
w2 b SRt ojde] Ea aﬂ%oﬂ o 71 Pr%ﬂx—*.od dFs 7130

kyJ
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2. AlF T s3EE SHGEA AHo e %

AFEE 201997F4] 1GW, 2030374 F7F IGW A8 AJAto] 7Fs3t 3
WA S 75 AL IHAFFEAA| &, 2012). ©& #fal AlFA

a7l 2012 5€ 2MW 3735 7S AX|sle] 2 FolH,
5.5ke] WA 3.6MW 77] 28715 AT dgolthAlFe] 4E], 2012)
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dink=o] 2B =(Nysted) a5 AT Fol| A2eh= 4Eae
(Harbour porpoise)e] =& FFe Tt Ay FAPIZE T3 GAlo] A
w2 A HE Fde] 549] gt Tougaad et al., 2005). %
< 3|9 Fxto] EAIPE dinla YAHE W dxodlA HEndES tiAl
MARE Zobr| AFA 43 39 Pgo Bl ZAelh

AFze] WEsage At AP gikbdelx] 500m ouelA F
2 A2 wiel| gk TR R QIgh 4 3]7] Whg-2 A21A] E4 = ut
2 olojztt T3 &2-9F iekde] thm offo]7] wiEel] F& AlFE At
= w} o]Fshe EEERHEA TAGA} o5& Abdste AdRle] 2
7Fs7de] Atk

AA = © AT FEThs B sljlelA] F2 EEEd e
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e el e R Ade diEEare] AuAl MAx] &4zt
A= ofulgts At 7ol EHS sl 2 Blolth 5d] H- 3¢
ol Aol AlF gl Blsl &7] wiEell, @iEEareo] Yol 2EE 4
3 wFEE Ate] Aok A(HER 2011)2 Abepd A2A] o] A4
M ALE B2 T vk

V. FET RIS AT v5LES 8 Ax

AF= - A7) aldEe W] 8497 Ao Hgela O
A7) Al 74 W) FEAE o B AR ERE AN 9 @ ARiAI A et
7 MAshe el Aol tht 71491 BUEE dAZF 2 o= AAH

of (AT 22, 2015). A FAAR] g At F3wA| 9} ] whE
o] sk B dEE ] @, Hol &, 2B 5ol A3 Wkl Al
A=A ettt

7R Asxe P IE A
712, AR, 7SR, B T B AR B
43 HE ol AR 7IEel mERS skl vk & MEse] 7
GOl el Alel=o] lom, g7 ARl T ¥ o]
AR 71l = S el ARk AR FEE ] itk mbA AlF= el

] SNl FEEae wel Weke] AXEA] &
Ak Ayt & 4 Sltk

FA o el AT e dlelfell whE AR At dsirt Eshks 7ol
el vlaf Brket B Il thet /T3 T824 L], 2009;
e 2217 ‘J‘%ﬂ% 3714, 2015) 9} o]l wE BT o] folAtt Rt of
Aol Aajeks diEEalel 25 AR olel GARPE gI71 wieel, s

o,
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MMPAS$} Ak Gejo] B2 #e]7} Fesith
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2 A B B delo] A HE(olst s HEA W) S EE
_47] TE Rat) AR Bl sl HE, HE e ¥ FA|E 3
T ATk SRR|RE Hol] A E]o] QA g A& B el 18-S glom,
Hell A= o] Sl A2l deir= A 8% A7 2 = e wet
2 Q] (harassment)l] T3k Wx=o] gk gl
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wegdl| sjFehs F5as 7= Al 3loiA vl= NOAASH 2ol &
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gt} v=Ad S FERFE T 4 B v 28E Ve Aol HlE
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