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AHHOTaUUA. APDKTUYECKUIN PErMOH MEPEXMBAET TpaHChOPMaLMIO aKyCTU-
Yeckoro naHalwadTa BCNeacTBMe MHTEHCMPUMKAL MM MOPCKOro CyJOXOACTBa
M MPOMBbILIEHHOM OeATeNbHOCTW. B cTaTbe MpeacTaBneH aHanu3 mMacluta-
60B M MOCNEeACTBMI LLUYMOBOIO 3arpsasHeHmnsa NoaBoaHOM cpenbl APKTUKM,
BK/TIOYAIOLLMM OLLEHKY TEMMOB POCTa aHTPOMOreHHOro LWyMa, KOTOPbIN ya-
Bounca 3a nepwuog 2013-2019 rr. Ocoboe BHMMaHWe yaendeTcs yAa3BMMO-
CTV aPKTUYECKUX MOPCKMX MIEKOMUTAIOLLMX K aKyCTUYECKMM NMoMexaMm, 06-
YCMTOBIEHHOWM UX 3BOTIOLMOHHOWM afanTalMen K 3ByKOOPUEHTUPOBAaHHOMY
BOCMPUATUIO B YC/TOBMAX OFrPaHMYeHHOM OCBELLEHHOCTW. PaccMaTtpuBatoTcs
reorpaduyeckoe pacnpeneneHmne 1 crnekTpaabHble XapaKTePUCTUKKM aHTPO-
MOreHHOoro LyMa, AEMOHCTPUPYOLWME 3HAUNTENbHYO MPOCTPAaHCTBEHHYO
M CE30HHYHK HEOOHOPOOHOCTb C KOHLIEHTPaLMeN B paioHaX MHTEHCUBHOIO
CyOOXOOCTBa. AHAIM3MPYKOTCA CYLLECTBYOLWME PerynaTopHble MeXaHMU3Mbl,
BK/tOYas OBHOBMEHHbIE PYKOBOAALLME MPUHUKMMbI MexxayHapoaHoM Mop-
CKOM opraHusaumm 2023 roga v BbIBNAIOTCA CyLLLECTBEHHble Mpo6enbl B CU-
ctemMe 064a3aTenbHOro HopMUpoBaHKMs. MpeacTaBneHbl MPOrHO3bl yBenmye-
HUA MeMaHHbIX YPOBHEN MOABOAHOIO LyMa Ha 5 geunben k 2030 roay, 4To
COOTBETCTBYET MOYTU YETbIPEXKPATHOMY YBETMYEHUIO 3BYKOBOW 3HEPTUW.
MpeanoXeH KOMMAEKC MEeXOAUCUUMIUHAPHbBIX CTPaTErvM ynpaBneHusa Ly-
MOBbIM 3arps3HeHMeEM, BK/IOYAIOWMIN OONTOCPOYUYHbBIM aKyCTUYECKMIA MO-
HUTOPWHTI, TEPPUTOPUANTBHO-OPUEHTMPOBAHHbBIE MEPbI M TEXHONOMMYECKME
MHHOBALMW B CYOOCTPOEHMM.
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Abstract. The Arctic region is experiencing an unprecedented transforma-
tion of its acoustic landscape due to the intensification of maritime ship-
ping and industrial activity. This article presents an analysis of the scale
and consequences of underwater noise pollution in the Arctic, including
an assessment of anthropogenic noise growth rates, which doubled dur-
ing the period of 2013-2019. Special attention is given to the unique vulner-
ability of Arctic marine mammals to acoustic disturbances, determined by
their evolutionary adaptation to sound-oriented perception under condi-
tions of limited illumination. The geographical distribution and spectral
characteristics of anthropogenic noise are examined, demonstrating sig-
nificant spatial and seasonal heterogeneity with concentration in areas of
intensive shipping. Existing regulatory mechanisms are analyzed, includ-
ing the updated guidelines of the International Maritime Organization
from 2023. Significant gaps in the current regulation system are identified.
Predictions are presented for an increase in median underwater noise lev-
els of five decibels by 2030, which corresponds to nearly a fourfold increase
in sound energy. A set of interdisciplinary strategies for managing noise
pollution is proposed, including long-term acoustic monitoring, spatially-
oriented measures, and technological innovations in shipbuilding.

Keywords: Arctic noise pollution, underwater anthropogenic noise, Arctic
marine mammals, Arctic shipping, acoustic monitoring, regulatory mecha-
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BBenenue

HauwmoHanbHoe ymnpaBneHMe OKeaHWYECKMX
M aTMOChEPHbIX UccnegoBaHMM! B oOT4yeTe
oT 2021 r. yKasblBano, YTO apKTUYEeCKUn pe-
MMOH, TPAOMUMOHHO  XapaKTepU3ytoLLMinica
OOHUMM U3 Hambonee HU3KMX YPOBHEM aHTPO-
MOreHHOro wyma B MMPOBOM OKeaHe, nepe-
YXMBaeT GecrnpeleneHTHy TpaHchopMaLmio
CBOEro akyctmdeckoro naHgwadTta [1]. NHTeH-
cnduUKaumMa MOPCKOro CyOoxXOoOCTBa, OCBOe-
HWe YrneBOOOPOAHbIX PECYPCOB M paclumpe-
HWE MPOMBbILUNEHHOW OEATENbHOCTM MPUBENU
K KayeCTBEHHOMY W3MEHEHMUIO MOLBOLAHOM
3BYKOBOW cpefbl, YTO MpeacraBnaeT cobomn cy-
LLLECTBEHHYIO Yrpo3y A/19 MOPCKMX 3KOCUCTEM
permoHa. Kak MOXHO NMoHATb U3 paboTbl M. J1o-
6eTa 1 CoaBT., 0CO6EHHOCTbIO apPKTUYECKMX BOA,
ABAETCAa UCKTIOUUTENBbHO B0MblUAA CE30HHANA
Bapvaumsa YpPOBHSA LLUYMa, KOTOpasa BO MHOIMOM
onpenenaeTca NPUCyTCTBMEM MOPCKOIo fbaa,
CMOCOBHOro 6GIOKMPOBaTb Kak reHepauuto
LyMa OT BETPOBbLIX BOJSH, TaK M pacnpocTpaHe-
HWME aHTPOMOrEeHHbIX 3BYKOB, OOHAKO MPOAOS-
YKatolleeca COKpalleHWe NegoBOro MokKpoBa
OTKPbIBAET HOBbIE BO3MOYXHOCTU 419 MPOMbILLU-
NIEHHOrO OCBOEHMWS, OQHOBPEMEHHO YCTPaHAA
€CTEeCTBEHHbIN aKyCTUUYECKUIM BGapbep Mexay
aTMocdhepomn 1 okeaHoM [2].

I HauMoHanbHoe ynpaBneHme OKeaHWYeCKUX WM aTMocC-
depHbIX nccnepnosaHmin CLUA, ot aHrn. National Oceanic
and Atmospheric Administration.
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KosmyecTBeHHAs OI[eHKA MacIITadoB
npodeMbl

KonuuecTBeHHas oLleHka MaclwTaboB npobne-
Mbl Gblfla MpencTaB/ieHa B Aokaage ApKTuye-
CKOFo COBETa, MPOOAEMOHCTPMPOBaBLLUEM Yya-
BOEeHMe ypOBHEW MOABOLAHOIO LLYMa B MepuoL,
c 2013 no 2019 r, YTO 3aHAN0O BCEro LecTb
fieT no cpaBHeHuto ¢ 30-40-MM rogamMu, He-
06xoOMMbIMKM ONA OOCTUMXKEHUA aHANMOMMUYHO-
roO poCTa B OKeaHax YMepPeHHbIX WUpoT [3, 4].
TakKe, COMMacHO aHalUTUYECKUM [OAHHbIM
Paboueln rpynnbl Mo 3aliuMTe apKTUYeCcKom
MOPCKOW cpefbl, KOMMYeCTBO CyOoB, BXOAOs-
LWMX B apKTMYeCcKMe BOLbl, BO3POCO Ha 25 %
Mexkay 2013 mn 2019 rooamMu?, B TO Bpemd
KaK CyMMapHada OMCTaHUMA, NpongeHHasa cy-
OamMu, yBenuymnacob Ha 75 % [5]. Takoe Henpo-
nopuUMOHanbHoe YyBeNMYyeHne MNpPonLeHHOro
PACCTOAHUSA OTHOCUTENbHO YMCa CyOoB CBW-
OETeNbCTBYET 06 OCBOEHWMWM HOBbIX MapLUpy-
TOB M paclMpeHnn reorpadum CygoxoacTsa
B paHee HeLOCTYMHbIX panoHax. B To »xe Bpe-
M4, OCHOBbIBadACb Ha MccnegoBaHum H. H. Ma-
NAPEHKO, CTOUT 3aMEeTUTb, UYTO U3nYecKne
XaPaKTEPUCTUKM aPKTUUYECKOM aKyCTUUYECKOM
cpenbl 06ycnaBnMBatOT OCOBYIO YA3BMMOCTb

2 O6beMbl cygoxonctaa no CMI Bblpocnin Ha 37% no ynucny
YHUKanbHbIX cynoBc 2013 102023 rog, 40CTUrHYB 1782 eon-
HUY B 2023 rogy. — Chen Y., Cheng K. Decarbonizing Arctic
shipping: governance pathways and future directions // Fron-
tiers in Marine Science. 2025. Vol. 12. Article 1489091. htt-
ps://doi.org/10.3389/fmars.2025.1489091

35



Bbpasosckaga 9.E., ABgbiw .M.

_/\/\/\ HekoTopble acreKTbl LYMOBOTO 3arpa3HeHnsa B ApKTUKe

PErMoHa K LLYMOBOMY 3arpsa3HEH MO, MOCKOSbKY
3BYKOBbIE BOJIHblI PACMPOCTPAHATCA Ha 3Ha-
UMTeNbHblE PACCTOAHMA Ha Masbix Myb6uHax,
XapaKTePHbIX O4/19 apPKTUUYECKMX MOPEN, YTO O3-
HayaeT AMCMNPOMOPLMOHANBbHO GOMbLUOE BO3-
OEVCTBME [aKe OTHOCUTENbHO HebOoNbLUOro
yBenMuyeHua 4mcia MCTOYHMKOB LUyMa U Bre-
yeT 3a cobom onpeneneHHble pucku [6].

OueHKa pa3BUTUA CUTyaluuKM npeacraBreHa
B oT4yeTe APKTMYECKOIro coBeTa BTOPOM da3bl
mccnegoBaHMea NOABOLHOIO LWYMa, BbIMyLLEH-
HOM B Mae 2025 r. lMNporHosunpyetca yBenm-
YeHVe MeOMaHHOro YpPOBHA MOABOAHOMO
wymMa Ha 5 geumben kK 2030 . No cpaBHEHUIO
C TekylWMM cocToaHmeM. CTapwumm cneuma-
NNCT NO apKTUYeCcKUM BuaaM BcemMupHoro
doHaa omkom npumpoabl M. JlaHKacTep oTMe-
YaeT KPUTUYECKYHK BaXKHOCTb 3TOMO MPOrHO-
3a, MOCKOJIbKY yBenunyeHne Ha 3 geumbena
COOTBETCTBYET YOBOEHUIO UHTEHCUBHOCTU
3BYKa, YTO O3HA4aeT, UYTO MPOrHO3NPYEMbIM
pocT B 5 geumben npencraBngeT NoYTU YeTbl-
pexKpaTHoe yBenmyeHmne noaBoLHOM 3BYKO-
BOW aHeprmn [7]. BO3MOXXHO MpeanonoxmTb,
4TO TaKoe YyBeSlMYeHWe YCNOXHAeT 3ajadvy
ONF9 KUTOB U OPYTrMX MOPCKUX M1eKornuTato-
LLKMX MO MOWUCKY MULLK, HaBUFaLMM 1 n3bexKa-
HWE KOHTAKTOB C XULLHWKaMK, MOCKOSbKY BCe
3TV QYHKLMKM peanmsyroTca NpenmMyLLEeCTBEH-
HO MocCpencTBOM 3ByKa. [1porHosmpyemoe
yBenumyeHmne wyma Kk 2030 rogy noteHumanb-
HO MOXET COKPaTUTb KOMMYHWKaLMOHHOE
MPOCTPAHCTBO MOPCKUMX  MJIEKOMUTAIOLLMX
BOBOE, YTO MOXKeT MMeTb KacKafHble nocnea-
CTBUS ON9 NonynauMOHHOM AMHAMUKK U pe-
NPOLYKTUMBHOIO yCcrexa BMOOB.

Hanpumep, ®©. MaHHXxepL, 1 COaBT, Mccnenys
LLYMOBOE 3arpasHeHne OT 3KCMNeaMLMOHHbIX
KPYM3HbIX Cy[oOB B APKTIWKe, MPennonoxu-
N1, 4TO BO3pacTatoLlee MpUCyTCTBUE TYPUCTU-
YECKMX IKCMeOULMOHHBIX KPYU3HbIX CyOOB
MOYKEeT MpeacTaBnaTb 0cobblv Cydal B KOH-
TEKCTE LUYyMa KakK MOPCKOro 3arpasHuTend, no-
CKOJbKY 3TW cyda CTPEMATCA K SKCKO3MBHbBIM
BO3MOXXHOCTAM HEMOCPEeaCTBEHHOIO 3HaKOM-
CTBa C APKTUKOW, YacTo NpUBAM»KasaCb K MecTo-
OBUTAHUAM SHOEMUYHbBIX APKTUYECKUX MOpP-
CKMX MiekonuTatoLmx [8].

Peakuma apKTUYECKUX MOPCKUX  MJEeKo-
MUTAOLWKMX Ha LWYyMOBOe 3arpssHeHune [ae-
MOHCTPUPYET Cepbe3HOCTb BO3L4ENCTBMUSA
aHTPOMOreHHOro 3ByKa Ha WX noBeneHue
n dusmonoruto. Hanpmmep, Kak rnokasbliBaeT
paboTa K. Dpbe, 6enyxm crnocobHbl o6Hapy-
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YXMBaATb 3BYKW /1€00KOMbHbIX Cy[LOB Ha pac-
CTOAHUWM 00 71 KM M MPOABAFIOT MPU3HaAKMK
MaHWMKM N Bercrtea Ha paccTtodaHum oT 35 go
78 KM OT MCTOYHUKa [9]. HapBanbl, cornacHo
mnccnepoBaHuo O. TepBO M coaBT., MoaAMDU-
LUPYIOT CBOM BOKaNM3aLUKM U HaMpaBagatoT-
ca K 6epery npu BO34eNCTBMM LLUyMa CyOOB,
4TO HapylaeT UX HOPMasibHOE MnoBefeHue
M MOXET UMeTb MOCNencTBuUa A9 Kopmre-
HUA 1M MUrpaumm [10]. O630p, NpoBeaeHHbIN
A. AddaTaTn, Mokasas, YTo ceMCMnYecKmne aK-
TUBHOCTM TaKXXe BbI3blBalOT peakunm mnlbera-
HUA Yy TIONEHEeW U KUTOB, NpuYeM Bosnee CTa
BMOOB, CMCTEMATUYECKN U3YUYEHHbIX MO BCe-
MYy MUPY, OEMOHCTPUPYIOT HeraTuBHble pe-
aKUMM Ha noaBoAHbiM wyMm [11]. YumTbiBag,
UTO MOPCKOW Nefn GNOKMPYET CBET Ha MPOTHa-
YeHWKM OOosblUen 4YacTu rofa, apKTuyeckume
BMAObl B 3HAUYUTENbHOW CTEMEHU MofiaratoTca
Ha 3BYK, @ HE Ha 3peHune, YTo aenaeT MxX OCo-
GEeHHO YyA3BMMbIMU K aKyCTUYECKMM MOMeEXaM.

Kak MO)HO MoHATb M3 paboTtbl . CaHoepa,
reorpaduyeckoe pacnpepeneHme LWyMoBO-
ro 3arpasHeHns B APKTMKe OEMOHCTpUpyeT
3HAYUTENbHYIO MPOCTPAHCTBEHHYO HEOOHO-
POOHOCTb C KOHLUEHTpaunenm B onpeneneH-
HbIX permnmoHax. B 3MMHMe Mecqaubl, Korga
3HauMTeNnbHaa 4Yactb CeBepHoro JleqoBUTOro
OKeaHa MOKpbITa MOPCKWMM bAOM, MOABOA-
HblM LUYM OT CyOOXOACTBa KOHLEHTpMpYyeTCca
B pavoHax c 6onee OTKPbITOM BOAOM, TaKMX
Kak BbapeHueBO M Kapckoe Mop4d, KOXKHaga
JacTb bepuHrosa Mops M BOOAb FPeHMNAHA-
ckoro nobepexkbsa 3anmBa baddumHa. B net-
HWEe MecCHALLbl YPOBEHD LyMa Bbllle 1 pacrnpo-
CTpaHaeTca ganblle, NpoHMKaa B KaHaockmm
APKTUYECKMI apxmnenar, YykoTtckoe 1 Mope
BodopTa 1 garke B LleHTpanbHbIM ApKTUYe-
CKnM BaccemnH [12].

NpW 3TOM CTOUT Y4UTbIBATb, YTO 3a NocregHee
BpEMA MPOM3OLIN CYLLEeCTBEHHbIE U3MeHe-
HUA B MHTEHCUMDUKALUM MOPCKOIro CyOooXon-
CTBa B BbICOKMX LUMPOTax, a B MNepcreKkTnBe
CYOOXOOCTBO OyAeT KPYrOrognYHbIM, MMEH-
HO TaKue uenun o3BydeHbl [NpesngeHToMm PO
B ceHTAGpe 2024 .

CneKTpalibHble XapaKTEPUCTUKM aHTPOMOIeH-
HOro WyMa NpencTaBiaT ocoboe 3HaYveHue
ONS NMOHMMaHUG ero BO3OeWCTBUS Ha MOop-
CKMX MJIEKOMUTAIOLWMX, MOCKOMbKY pPasfiny-
Hble BWAObl WCMOMb3YKT pPa3Hble YaCTOTHble
OVanasoHbl A9 KOMMYHUKaLUMM M 3XOTOKa-
umm. CornacHo pabote M. LLlycTepa, rmaBHbIM
MCTOYHUKOM LLUyMa OT Cy[JOXOACTBa ABMdeTca
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KaBMTaLMa BUHTA, KOrga BaKyyMHble My3blpb-
KM 06pasytoTca M CxTOMbIBAtOTCA BOKPYT Bpa-
LLAIOLWLKMXCA BMHTOB, CO34aBasg MHTEHCUBHbIN
HM3KOYACTOTHbIM LWYM, KOTOPbIM 3arnyllaeTt
3BYKMU, XXM3HEHHO HEOOXOAMMbIE /19 BbIXKMBA-
HMA MOPCKMX XMBOTHbIX [13]. AHanu3 TpeTb-
OKTaBHbIX MoOMNoc, npoBeaeHHbin M. TMuuynm-
HOM W COaBT.,, LLEHTPUPOBaHHbIX Ha YacToTax
63 1 125 repu, KoTopble 0COBEHHO Ba)KHbI
ON9 OLEHKUN BAMAHMA WYyMa CyLOXOACTBa CO-
rnacHo [OupektmBe EBpOMNENCKOro coto3a
O MOPCKOW CTpaTernm, BbiIaBum CyLLECTBEHHOE
MoBblLLEHNE YPOBHEW 3BYKOBOMO [LaBleHUA
B 3TUX AMana3oHax B nepuonbl MHTEHCMBHO-
ro cygoxoactBa [14]. MprMeyaTenbHO, YTO 3TU
4acTOTbl NEPEKPLIBAOTCA C KOMMYHUKALMOH-
HbIMW CUIFHaNaMM MHOIMMX apPKTUYECKMX MOp-
CKMX MNEKOMUTAIOLLMX, YTO CO3LaeT NpsaMyto
KOHKYPEHLMIO Mexkay 6MONorMyeckMMm m aH-
TPOMOMEHHbIMU  3BYKaMy B aKyCTUYECKOM
MPOCTPaHCTBeE.

PerynatopHble MexaHU3Mbl yNpaBneHuna nog-
BOAHbIM LUYMOM B APKTMKE OCTaloTCA Hedo-
CTAaTOYHO Pa3BUTbIMU, HECMOTPSA Ha pacTyllee
NMoHMMaHMe MaclTaboB Mnpobnembl. OTMe-
TUM, YTO Ha MeXOyHapOOAHOM YPOBHE OTCYT-
cTByeT 0643blBaloLLMM  OOKYMEHT, KOTOPbIN
HampPAMYyto KacaeTca LYyMOBOIO 3arpasHeHus.
BrnepBble BOMPOC O MOABOAHOM LUyMe U ero
BO3OENCTBMM Ha MOPCKMX MIEKOMUTAIOLLMX
6bl/1 NOAHAT MexXkayHapoaHOM MOPCKOWM opra-
HM3aumenm B 2004 r3 B 2014 r. 6binn yTBEpP-
»OeHbl PykoBogdalme MPUHLMMAbI MO CHUXe-
HUIO MOABOAHOMO LWyMa OT KOMMeEpPYeCKoro
CyOoX0ACTBa ANda yCTpaHeHMa Hebnaronpuar-
HOro BO34EMNCTBMA Ha MOPCKYyto driopy 1 day-
HY*, KOTOpble 6blM MepecMoTpeHbl B 2023 T.
(MEPC.1/Circ.906/RevV.1). B HacTosLLee BpeMs
paccMaTpMBaEMbIN BOMPOC HAaXOAUTCA B TPEX-
neTHenm dase HaKonMeHusa onbiTa Ana peanu-
3aUMKM 3TUX pyKoBOOALWMX npuHUMNnoB [15].
B ToMm e rogy MMO npuHana Pykosogsauime
nPMHUMNbI «MHYWUT HyHaaT», pa3paboTaHHble
C YYETOM 3HAHMWM KOPEHHbIX HapoOoB, oOoHa-
KO 3TW Mepbl OCTakOTCA AOOPOBOMbHLIMUY, @ HE
obazaTenbHbIMK [16]. OTCyTCTBME obA3aTeNb-
HbIX HOPM MpPeacTaBngdeT COOOM CyLLEeCTBEH-
HblM Mpoben B cMcTeEME OXPaHbl apPKTUYECKOMN
MOPCKOM cpefbl, MOCKO/bKY [0OGPOBOMb-
Hble Mepbl He obecrneYynBatoT HeOBXoaAMMOro

3 [oOBOAHDBIN LLYM W ero BO3AENCTBME Ha MOPCKMX MIEKO-
nuTatoLmx. https:/Aww.imo.org/ru/mediacentre/hottopics/
pages/noise.aspx

“The Guidelines for the reduction of underwater noise
from commercial shipping to address adverse impacts on
marine life, 31 March to 4 April 2014. MEPC.1/Circ.833.
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YPOBHSA 3alMTbl B YCNOBMAX BbICTPO M3MEHS-
foLLLEMCSH aKyCTUYEeCKOoW cpeabl.

B HacToslee BpeMa MexayHapoAHble [Ooro-
BOPbI HAMNPSAMYIO HE MPU3HAIOT WYM B KadecT-
Be BPeOHOM 3HEeprunm, 4to npenaTcTByeT BHe-
OpeHuto obda3aTernbHbIX CXxeM cepTudUKaumm
CY[OB MO YPOBHAM reHepupyemMoro wyma.

HcpCHCKTHBbI PA3BUTHA CUTYALHH
C LLIYyMOBbBIM 3arPA3HCHHEM
B APKTI/IK€

lNepcneKkTMBbl PasBUTUA CUTyaLMK C LWYMO-
BblM 3arpa3HeHMeM B APKTUKE TECHO CBA3aHbI
C MPOrHO3MPYEMbIMM TEMMAMM COKpPaLLeHMA
MOPCKOTO NbAa M SKOHOMUYECKMM OCBOEHUNEM
pervoHa. MNporHo3bl Ha 2030 T, NpeacTaBeH-
Hble B nocriegHeM oT4yeTe ApPKTUYECKOro coBe-
Ta, OCHOBaHbl Ha MoOeNMpyeMbIX CLieHapuax
poOCTa CyOOXOOHOMo CeKTopa, OTPaXKatoLlero
naHMpyemMoe pacluvpeHme pbiGoONOBCTRA,
006bIUM MOMEe3HbIX MCKOMaeMbIX U TpaHcoKe-
aHCKoro cypoxonctBa. [dake LleHTpanbHbIN
ApPKTMYecKkMin BaccenH, KOTOPbIN, BepOATHO,
ocTaHeTcs cBO6OAHBbIM OT GOMbLIMHCTBA MPO-
MbILUNEHHbIX BMOOB geaTtenbHocT B 2030 r,
OyaeT 3aTPOHYT, MOCKO/bKY MOABOAHbIN LUYM
OT CyOoOB, OEWNCTBYOLMX B HaLMOHAMbHbIX BO-
nax, OyOoeT pacnpocTpaHATbCa B OTKPbITOe
Mope. B Heckonbkmx parioHax LLUyM Takxke 6y-
OeT MpucyTCTBOBaTb B TeuyeHwe 6Gonee anu-
TENbHOIO BPEMEHMU, YBEMUNYMBAA SKCMO3ULMIO
019 MOPCKUX BMOOB W OKa3blBad Ha HUX 60b-
Lee gaBneHue.

Huke noTeHUManbHble Mepbl MpencTaBieHbl
B BUAe Tabnuubl.

3akiroueHue

CeBepHblM  J1legoBUTbIM  OKeaH MCTopuye-
CKW MpeacTaBnan cobon ogHO M3 MocnenHmx
AKYCTUYECKUX YOEXKMLL, O MOPCKOM YXU3HMW,
3aMOfIHEHHbIM ECTECTBEHHBLIMU 3BYyKaMU  KWU-
TOB, TIOSIEHEN U PACTPeCcKUBAHMEM MOPCKOro
nbaa. CerooHa aKTMBHAaA X034MCTBEHHada fe-
ATENIbHOCTb Ye/I0OBEKA OKa3blBAaeT Henocpen-
CTBEHHOE BMMAHME Ha pPaCTyLUMM YPOBEHb
wymMa B permoHe. OB603HaAYeHHble TEMMbl Ha-
61t00aeEMbIX U3MEHEHUIM K MPOrHO3MpPyeMoe
yCUeHMe LWYMOBOIO 3arpasHeHnsa B APKTMKe
B GnvkamwemM pecatunetum CTaBAT BOMPOC
O HEeoBbXOOAMMOCTU Pa3pPaboTKe CPOYHbIX Oen-
CTBEHHbIX MEXaHM3MOB MO YMPABAEHUIO LUY-
MOBbIM 3arpa3HeHnemM B ApPKTUKe.
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MEeKTbl LLWYMOBOIO 3arpa3HeHnsa B APKTUKE

Taénuua. CTpaTtermu yrnpasieHna LWyMOBbIM 3arpasHeHneM APKTUKK (CoCTaBeHa aBTopamim)

Table. Arctic N

oise Pollution Management Strategies

| Hanpasnenve | Ommcamme | Koukperwmiemeps |

Me)K.D.VICLI.VII'IJ'IVIHaprIVI nogxon wuccnegoBaHUda I'IpO6}'IeMbI LLlyMOBOIo

= 6M03KyCTM‘-IeCKMe mnccneaoBaHUge;
— MOHUTOPWHI CyAOXO4ACTBa,
— KNnMaTosiormyeckume gaHHble;

MNHTErpmpoBaHHbIN MeTog,

3arpasHeHus
— 3HAHWA KOPEHHbIX HAPOAOB
MonyyeHue 6a30BbIX OAaHHbIX — oTCneXXuBaHwe 6yayLmMX U3SMEeHeHU;
[ONrocpoUHbIN aKyCTUYECKMIA O 3BYKOBOM faHalwadTe - BblIBfIeHMe COBMaAeH1I, aHTPOMOreHHoOM
MOHUTOPUHI C MUCMOJIb30BaHMUEM aBTOHOMHbIX AKTUBHOCTM C yA3BMMbIMU BUOAMU;
NoABOAHbIX PErMCTPaTOPOB - co3faHue 6a3bl JaHHbIX TEKYLLEro COCTOSHMS
— YCTaHOB/IEHWE Ce30HHbIX OrpPaHUYEeHM
YnpaBfeHne Ha ocCHoBe Ha CyoOXOACTBO;
TeppuTopUanbHo- 9
KapTUpOBaHWA palloHOB - onpepeneHne CyooXoaHbIX KOPUAOPOB
OpUEHTUPOBaHHOE ° o
e KOHLLEHTPaLMN MOPCKUX C MMHUMM3aLMEN BO3OENCTBUS;
y MMEKOMUTAIOLLMX WU CYO0XOACTBa — Tpe6oBaHWUS MO CHUXKEHUIO CKOPOCTU Cya0B
B YyBCTBUTENbHbIX PalioHax
CHWKEHME YPOBHSA reHepupyemMoro
— NMpoeKTUpoBaHue 6onee TUXUX BUHTOB;
TexHomornyeckue peLueHms cydaMu LyMa Yepes TeXHUYecKme

— ONTUMU3aLUUNA QOPMbl KOpycCa CynooB
MHHOBaL MM = ¢ P Py YA

ABTOpPbI MofiaratoT, YTo O/19 COXpaHeHUa aKy- OCHOBAHHbIX Ha YPOBHAX LUyMa, B paMkax [lo-

cTMYyecKom
3KOCUCTEM

cpefbl APKTUYECKMX MOPCKUX  NAPHOro Kogekca.
HeobxooMMOo pacllMpPUTb CeTb

aKyCTUYECKOro MOHUTOPUHIA, BHEAPUTb TEPPU-  YA3BMMOCTb apKTUYECKMX BUOOB K LLYMOBOMY
TOPUANbHO-OPUEHTUPOBAHHbIE Mepbl YMNpaB-  3arpa3HeHuto, oBycroBMeHHad UX 3BOOLM-
NeHnsa U CTUMYIMPOBATb TEXHOMOMMYECKMe MH-  OHHOM ajanTauMen K akyCTUUYeCKU-OpUeHTU-

HOBaLMM BC

YOOCTPOEHWN. Ha MeXXayHapoaHOM  POBaHHOMY BOCMPUATUIO B YC/TOBUAX OMPaHMU-

YPOBHe crnefyeT Npu3HaTh WYM OT CYAOXOACTBA  YeHHOM OCBelleHHOCTU, TpebyeT mMpu3HaHug
Kak BPedHYyto dHepruo, NpMBOAALLYO K Nary6-  MOABOAHOIO LUyMa B KayecTBe NMpUOPUTETHOIO
HbIM MOCMNeAcCTBMAM, TaKUM KaK Bpe[d YXMBbIM  DKOMOMMUYeCKoro cCTpeccopa, COMoCTaBMMOro

pecypcam um

YXU3HW B MOpe. 3TO MOITIO 6bl crno- Mo 3HAYMMOCTM C USMeHeHWeM KInMaTa U Mo-

Ccob6CTBOBaTb BHEOPEHMIO CXeM cepTUdMKaLmMM, Tepen MecToobMTaHuN.

NTntepaTtypa

1.

Smﬁord K.M. The Changing Arctic Marine Soundscapc: NOAA technical report OAR ARC
21-14; 2021. hteps://doi.org/10.25923/jagc4284

2. Llobet S.M., Ahonen H., Lydersen C., Kovacs K.M. The Arctic and the future Arctic? Sound-

scapes and marine mammal communities on the cast and west sides of Svalbard charac-
terized through acoustic data. Frontiers in Marine Science. 2023;10:1208049. https:{{doi.
org/10.3389/fmars.2023.1208049

3. Protection of the Arctic Marine Environment (PAME). Underwater Noise in the Arctic:

A State of Knowledge Report. Akureyri: PAME Secretariat; 2019.
Underwater Noise. WWF Arctic Programme [internet]. Available at: heeps://www.arctic-

wwf.org/threats/underwater-noise/ (accessed 09 November 2025).

5. Noise Pollution from Arctic Shipping More Than Doubled in Six Years Putting Whales and

Other Marine Life at Risk. WWF Arctic Programme [internet]; 26 May 2021. Available
at:  heeps://www.arcticwwf.org/newsroom/news/noise-pollution-from-arctic-shipping-more-

than-doubled-in-six-years-putting-whales-and-other-marine-life-at-risk/ (accessed 09 Novem-
ber 2025).

6. Manspenro H.JI. Puck-opueHTHPOBAHHBII T0X0/ KAK MCTO/ HCCICIOBAHNA BO3ACHCTBH A

TEXHOICHHOTO TOJ[BOJIHOTO IIyMa Ha MOpPCKHe arocucTembl. Tpynpr Kprprrosckoro rocy-
JAPCTBECHHOIO HAYYHOIO LICHTPA. 2022;(4):126—140. https://doi.org/10.24937/2542-2324-
2022-4-402-126-140

7. A Noisy Tomorrow for the Arctic Ocean Without Underwater Noise chulation. WWF

Arctic Programme [internet]; 26 May 2025. Available at: heps://www.arcticwwf.org/

ApPKTUKa U MHHOBaUMW. 2026 | 4 | 1| 34—4] 38


https://www.arcticwwf.org/threats/underwater-noise/
https://www.arcticwwf.org/threats/underwater-noise/
https://www.arcticwwf.org/newsroom/news/noise-pollution-from-arctic-shipping-more-than-doubled-in-six-years-putting-whales-and-other-marine-life-at-risk/
https://www.arcticwwf.org/newsroom/news/noise-pollution-from-arctic-shipping-more-than-doubled-in-six-years-putting-whales-and-other-marine-life-at-risk/
https://www.arcticwwf.org/newsroom/features/a-noisy-tomorrow-for-the-arctic-ocean-without-underwater-noise-regulation/

Brazovskaya Y.E., Avdysh D.M.

_/\/\/\Arctic Noise Pollution: Selected Aspects

newsroom/features/a-noisy-tomorrow-for-the-arcriccocean-without-underwater-noise-
regulation/ (accessed 09 November 2025).

8. Mannherz F, Knol-Kauffman M., Rafaly V., Ahonen H., Kruke B.I. Noise pollution from Arctic
expedition cruise vessels: understanding causes, consequences and governance options. npj
Ocean Sustainability. 2024;3:51. hteps://doi.org/10.1038/544183-024-00089-z

9. Erbe C., Farmer D.M. Zones of impact around icebreakers affecting beluga whales in the

Beaufort Sea. The Journal of the Acoustical Society of America. 2000;108(3):1332-1340.
hteps://doi.org/10.1121/1.1288938

10. Tervo O.M., Blackwell S.B., Ditlevsen S., Garde E., Hansen R.G., Samson A.L., Conrad A.S., Heide-Jor-
gensen M.P. Stuck in a corner: Anthropogenic noise threatens narwhals in their once pristine

Arctic habitat. Science Advances. 2023;9(30):cadeog40. hetps://doi.org/10.1126/sciadv.adeog40

1. Affatati A, Camerlenghi A. Effects of marine seismic surveys on free-ranging fauna: a system-
atic literature review. Frontiers in Marine Science. 2023;10:1222523. https://doi.org/10.3389/

fmars.2023.1222523

12. Sander G., Mikkelsen E. Arctic shipping 2013-2022: the traffic has grown, with big varia-
tion between regions, seasons and ship types. Polar Research. 2025;44:10978. hteps://doi.
org/10.33265/polarvg4.10978

13. Wittekind D., Schuster M. Propeller cavitation noise and background noise in the sea. Ocean

Engincering. 2016;120:116-121. https://doi.org/10.1016/j.0ccaneng.2015.12.060

14. Picciulin M., Sebastianutto L., Fortuna C. M., Mackelworth P, Holcer D., Gospi¢ N.R. Are the 1/3-Oc-
tave Band 63- and 125-Hz Noise Levels Predictive of Vessel Activity? The Case in the Cres—
Losinj Archipelago (Northern Adriatic Sea, Croatia). In: Popper A., Hawkins A. (eds). The
Effects of Noise on Aquatic Life IT. Advances in Experimental Medicine and Biology, vol. 875.
New York: Springer; 2016, pp. 825-830. https://doi.org/10.1007/978-1-4939-2081-8 _101

15. MEPC.1/Circ.906/Rev.1. Revised Guidelines for the Reduction of Underwater Radiated
Noise from Shipping to Address Adverse Impacts on Marine Life. International Mari-

time Organization [internetl; 22 August 2023. Available at: heeps://wwwedn.imo.org/loc

alresources/en/Documents/MEPC.1-Circ.906%20-%20Revised%20Guidelines%20For%20

The%20Reduction%200f%20Underwater%20Radiated%20Noise From%20Shipping%20

To%20Address...%20(Secretariat) pdf (accessed 09 November 2025).
16. SDC 9/WP3. Review of the Guidelines for the Reduction of Underwater Noise (MEPC.1/
Circ.833) and Identification of Next Steps. International Maritime Organization [internet];

26 January 2023. Available at: heeps://wwwedn.imo.org/localresources/en/OurWork/Part-

nershipsProjects/Documents/SDC.9-WP3-Annexi-26]anuary2023.pdf  (accessed 09 No-

vember 2025).

References

1. Stafford KM. The Changing Arctic Marine Soundscape: NOAA technical report OAR ARC
21-14; 2021. hteps://doi.org/10.25923/jagc-4284

2. Llobet S.M., Ahonen H., Lydersen C., Kovacs K.M. The Arctic and the future Arctic? Sound-
scapes and marine mammal communities on the east and west sides of Svalbard charac-
terized through acoustic data. Frontiers in Marine Science. 2023;10:1208049. hteps://doi.
org/10.3389/fmars.2023.1208049

3. Protection of the Arctic Marine Environment (PAME). Underwater Noise in the Arctic:

A State of Knowledge Report. Akureyri: PAME Secretariat; 2019.
4. Underwater Noise. WWF Arctic Programme [internet]. Available at: heeps://www.arctic-

wwf.org/threats/underwater-noise/ (accessed 09 November 2025).

5. Noise Pollution from Arctic Shipping More Than Doubled in Six Years Putting Whales
and Other Marine Life at Risk. WWF Arctic Programme [internet]; 26 May 2021. Avail-
able at: heeps://www.arcticwwf.org/newsroom/news/noise-pollution-from-arctic-ship-

ping-more-than-doubled-in-six-years-putting-whales-and-other-marine-life-at-risk/ (ac-
cessed 09 November 2025).
6. Malyarenko N.L. Risk-oriented approach as a research method for the effect of man-made

underwater noise upon marine ecosystems. Transactions of the Krylov State Research Cen-
tre. 2022;(4):126—140. (In Russ.). heeps://doi.org/10.24937/2542-2324-2022-4-402-126-140

7. A Noisy Tomorrow for the Arctic Ocean Without Underwater Noise Regulation. WWF
Arctic Programme [internet]; 26 May 2025. Available at: heeps://www.arctiewwf.org/news-

Arctic and Innovations. 2026 | 4 | 1| 34-41 39


https://www.arcticwwf.org/newsroom/features/a-noisy-tomorrow-for-the-arctic-ocean-without-underwater-noise-regulation/
https://www.arcticwwf.org/newsroom/features/a-noisy-tomorrow-for-the-arctic-ocean-without-underwater-noise-regulation/
https://doi.org/10.1126/sciadv.ade0440
https://www.arcticwwf.org/threats/underwater-noise/
https://www.arcticwwf.org/threats/underwater-noise/
https://www.arcticwwf.org/newsroom/news/noise-pollution-from-arctic-shipping-more-than-doubled-in-six-years-putting-whales-and-other-marine-life-at-risk/
https://www.arcticwwf.org/newsroom/news/noise-pollution-from-arctic-shipping-more-than-doubled-in-six-years-putting-whales-and-other-marine-life-at-risk/
https://www.arcticwwf.org/newsroom/features/a-noisy-tomorrow-for-the-arctic-ocean-without-underwater-noise-regulation/

Bpasosckaga 4.E., ABgbiw .M.
_/\/\/\ HekoTopble acneKTbl LWYMOBOIo 3arpasHeHns B ApKTUKe

room/features/a-noisy-tomorrow-for-the-arctic-ocean-without-underwater-noise-regula-
tion/ (accessed 09 November 2025).

8. Mannherz F, Knol-Kauffman M., Rafaly V., Ahonen H., Kruke B.I. Noise pollution from Arctic
expedition cruise vessels: understanding causes, consequences and governance options. npj
Ocean Sustainability. 2024;3:51. hteps://doi.org/10.1038/544183-024-00089-z

9. Erbe C., Farmer D.M. Zones of impact around icebreakers affecting beluga whales in the
Beaufort Sea. The Journal of the Acoustical Society of America. 2000;108(3):1332-1340.
hteps://doi.org/10.1121/1.1288938

10. Tervo O.M., Blackwell S.B., Ditlevsen S., Garde E., Hansen R.G., Samson A.L., Conrad A.S., Heide-
Jorgensen M.P. Stuck in a corner: Anthropogenic noise threatens narwhals in their once pris-
tine Arctic habitat. Science Advances. 2023;9(30):cadeog4o. hteps://doi.org/i0.1126/sciadv.

adeog40
1. Affatati A, Camerlenghi A. Effects of marine seismic surveys on free-ranging fauna: a system-

atic literature review. Frontiers in Marine Science. 2023;10:1222523. https://doi.org/10.3389/

fmars.2023.1222523

12. Sander G., Mikkelsen E. Arctic shipping 2013-2022: the traffic has grown, with big varia-
tion between regions, seasons and ship types. Polar Research. 2025;44:10978. hteps://doi.
org/10.33265/polarvg4.10978

13. Wittekind D., Schuster M. Propeller cavitation noise and background noise in the sea. Ocean
Engincering. 2016;120:116-121. https://doi.org/10.1016/j.0ccaneng.2015.12.060

14. Picciulin M., Sebastianutto L., Fortuna C. M., Mackelworth P., Holcer D., Gospi¢ N.R. Are the
1/3-Octave Band 63- and 125-Hz Noise Levels Predictive of Vessel Activity? The Case in
the Cres-Losinj Archipelago (Northern Adriatic Sea, Croatia). In: Popper A., Hawkins
A. (eds). The Effects of Noise on Aquatic Life II. Advances in Experimental Medicine and
Biology, vol. 875. New York: Springer; 2016, pp. 825-830. https://doi.org/10.1007/978-1-
4939-2981-8_101

15. MEPC.1/Circ.906/Rev.1. Revised Guidelines for the Reduction of Underwater Radiated
Noise from Shipping to Address Adverse Impacts on Marine Life. International Mari-
time Organization [internet]; 22 August 2023. Available at: heeps://wwwedn.imo.org/loc

alresources/en/Documents/MEPC.1-Circ.906%20-%20Revised%20Guidelines%20For%20
The%20Reduction%200f%20Underwater%20Radiated%20Noise From%20Shipping%20
To%20Address...%20(Secretariat) pdf (accessed 09 November 2025).

16. SDC 9/WP3. Review of the Guidelines for the Reduction of Underwater Noise (MEPC.1/
Circ.833) and Identification of Next Steps. International Maritime Organization [internet];
26 January 2023. Available at: heeps://wwwedn.imo.org/localresources/en/OurWork/Part-
nershipsProjects/Documents/SDC.9-WP3-Annexi-26]anuary2023.pdf  (accessed 09 No-

vember 2025).

CBepeHuda 06 aBTopax Information about the authors

bpasosckaa Ana EprenneBHa — MOMOUTHUK peKTOpa Yana E. Brazovskaya — Assistant Rector for Arctic Affairs
no soripocam Apkruku, PI'BOY BO «Poccniickmii of Russian State Hydrometeorological University.
rOCYAAPCTBCHHBIA IHAPOMCTCOPOIOrHUCCKUEL Russia, Saint-Petersburg, Voronezhskaya str, 79
YHUBEPCHTET». E-mail: y.brazovskaya@rshu.ru

Poccus, r. Canxr-TTerep6ypr, yu. Boponekcekast, 79
E-mail: y.brazovskaya@rshu.ru

Asapi Jlenue Makeumosny — ropuct Denis M. Avdysh — AGENTSTVO KONSULTANT LLC.
000 «ATEHTCTBO KOHCYJIbTAHT». Russia, 199004, St. Petersburg, 2nd line Vasilyevsky Island,
Poccns, 199004, 1. Cankr-IletepOypr, 2-51 nuuns 41/13 lic. A, Room 1-N

BacuibeBckoro ocTpoBa, 4. 41/13 uT. A, omel. 1-1 E-mail: avdysh.denis@mail.ru

E-mail: avdysh.denis@mail.ru

APKTUKa U MHHOBaLMN. 2026 | 4 | 1| 3441 40


https://www.arcticwwf.org/newsroom/features/a-noisy-tomorrow-for-the-arctic-ocean-without-underwater-noise-regulation/
https://www.arcticwwf.org/newsroom/features/a-noisy-tomorrow-for-the-arctic-ocean-without-underwater-noise-regulation/
https://doi.org/10.1126/sciadv.ade0440
https://doi.org/10.1126/sciadv.ade0440
mailto:avdysh.denis@mail.ru
mailto:avdysh.denis@mail.ru

Brazovskaya Y.E., Avdysh D.M.

_/\/\/\Arctic Noise Pollution: Selected Aspects

Bknaa aBTopoB

bpasosckas Ana Eprennenna — pasp:160TKa o6t
KOHLCIILIUK U MCTOA0JIOI M UCCACAOBAHMSA, cOOP
OMITMPUUYCCKUX JAHHBIX, TIOATOTOBKA IICPBOHAYATBLHOIO
BAPUAHTA PYKOITHCH.

Asapi Jlenne MakcMMOBHY — aHAJIM3 HOPMATHBHO-
paBoBoii 6asbl 1 MOJIYUCHHDIX PE3YIbTATOB, KPUTHUYCCK UL
HepeCcMOTp 1 A0paboTKa TCKCTa CTaThH, C];)OpMy)‘[HpOB:lHHC
BBIBOJIOB.

Arctic and Innovations. 2026 | 4 | 1| 34—41

Authors’ contribution

Yana E. Brazovskaya — research concept and methodology
development, empirical data collection, manuscript
drafting.

Denis M. Avdysh — analysis of the legal framework

and the data obtained, critical revision of the manuscript,
formulation of conclusion.

41



