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ABSTRACT

This comprehensive review examines anthropogenic noise pollution in marine
environments and its impacts on aquatic ecosystems. With an 85% increase in industrial
activities in oceans over the past two decades, noise pollution has emerged as a serious
threat to marine biomes. Studies demonstrate that anthropogenic noise, particularly
from shipping and drilling operations, can cause auditory impairment, behavioral
changes, hearing organ damage, and population declines in aquatic species. Adult fish
and marine mammals are most severely affected. However, methodological variations
and limited research on other species and life stages constrain our full understanding of
this issue. To address these challenges, this paper analyzes both biological and non-
biological sound sources, the ecological significance of sound for marine life, and
species-specific impacts of anthropogenic noise. We systematically evaluate existing
regulations and management regimes governing noise-generating marine activities,
while assessing optimal mitigation strategies and best practices. Given the accelerating
expansion of human activities in ocean ecosystems, addressing noise pollution through
effective mitigation measures has become critically important for marine conservation.

DOI: http://dx.doi.org/10.66224/marineenq.21.47.3

Copyright: © 2025 by the authors. Submitted for possible open access publication under
the terms and conditions of the Creative Commons Attribution (CC BY) license
[https://creativecommons.org/licenses/by/4.0/]


https://marine-eng.ir/
mailto:sinanajari@shahroodut.ac.ir
mailto:t.taghizade@shahroodut.ac.ir
https://orcid.org/0000-0002-7062-3583
http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/
http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

(YB-Y) NF+F PV 6 los F) il Ly 33 smckitpo &3 piid

)9 (wigo 4 gid

marine-eng.ir :a ,is Lol axio

S99 Yo

SRl a0, g Laely (pilie 0 zols R (LD 3 Jeo S

st o 0315 5 0 8l 5l g

sinanajari@shahroodut.ac.ir s wiige saSuiils wgpmls aio olKiily 5,55 goxiily |
t.taghizade@shahroodut.ac.ir « | ee  awiige 03Kuiils 39,5 xio oKty Hbokusl ¥

RV

2ol sl wly 5 2l slakesme o Skl Fso (Fogll gl sy @ 90 adlllas
ol s g0 (b lal s o Sis le codled sus 0 AL il L ssle e ol slo ptecesST
Col o0ls Lt Sllllas el 00 Jood (2lyd b porca sl g9 s St 4 Feo (Sl
e G i ¢ s VS 4 jmie ilgi g0 g i 5 S1pttS 3l %5 4 il slalao oS
L 25U i (2bys l)lailing 9 Jl la (ale 09d (Ll Comer ol 5 (et sl plail 4
5 659)Y Jolre 5 50 laaiss 590 50 Slilllas 35008 5 Buiow sl by £95 (I (nl b S pdy e
o) Bl oy dllie (A (nl 88, Sl WS o0 Sgame | Al (pl SIS S0 o Slg g
@liee sladisl L ol sbalas GlSl g (b ys Sldgzge sl lae Coeal dao dinjme g
slo cold oS (Supse lam)) g S92 g il Jlod g 43S g A A izmen Sl n o
949 )90 b patie (alS DLl g b oged (e il 00 S (s Mg g S (L)
Sl & azgi do Gugldl po Sl gla e (3553059, (alil @ azgi oS (o 8 L5

el 0,55 1 VL sl 31 T SalS el o3 laladl 3Ll 5 e

DOI: http://dx.doi.org/10.66224/marineenq.21.47.3

oo Jalgs g Ll i o ol3T s piws b jLacsl 6l 51 cpl Bt g bawg VoY ©:yid 3o
sl oy L, [(CC BY)

\td

Ao SleMb!

llie dmz b
VEFIATY i Col s gl
VEFFIYY allie oMol &b
VEF BT e oy b
VEF/ BV allie jLasl g b

lio g9

&o9° i

eals olads

@b Sye S

b sl e

Sl Fgo mlee

L8y 5 Ssalsn et ol il
Sals sl 5l

ISSN: 2645-8136


https://marine-eng.ir/
mailto:sinanajari@shahroodut.ac.ir
mailto:t.taghizade@shahroodut.ac.ir
https://orcid.org/0000-0002-7062-3583
http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/
http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

(VO-F) NF-F (FV) VYl o i 45,25 ] (ol 59,08 00l) &5 0,0lb (g, lx Liow

axlye JSio by 435 oanb sl a3z g o5 o p ], o b)o

Dy f] o5l
2 o g S e cdlid (93859, (B S @Az L
5 s 9=t 2l Sl i) )] sl sl g lalyyo
ol g 5o ol G 3l Gy SS9l nl 51 Gl
byo )8 (Fmind 5 Sy S e oy 4 SRRgR
2 S Sl e Bl el ol sl s Caeal
Jeare ol Ghals gl Sl eizmen 5 ] alizes sle g8
Ol 5l Boe 058 e Bl oz sl 555k 5 (ulsd Gk
9 Ly0 p) S (Sogdl alizes slal ) gl ()0 &8l canlllas
o ,5al, e b ol gz ge liios cle M Ll
2 Sl e ol hie Sl alS g capase sl 655
Gk 5l eols caslllas oyl yo ol il oL s sl wiu ST
o5lgandS” 5l oolaul b jiies ooly (slolSol o wapllas (oo
slalne o (5)900,5 ob o (Fy—o (Sogl b has e sla
A 05,5 L g Slalllnn 8505 Jal s S¥lis ol
o3l o Sl 5 da e Syl il 1 1S wly 5 o)
5 [l oyl aslllas ¥Y+ Lo 5l 0g Yo VY L1ARY L)
Glo 6 ,Fojlail Jold g wing Ll s ol plad azly a5 g3y
Sl dad oo (Fgo 0ad S8 Ll b S Sojelsn

o bl ol Sl

(7 OT w5 18 00guxo0 9 g ‘;égﬂ Elgl-Y
<y Fome Sl ojem sl aghy 5l sloves i 4z 3]
5 b olie oplply ol ansl jolas! slsl gl 4
Soid gl S ool (25 slalio w50 alien
(oo zlgal b i5g i g9 soosay Jolid laco adgs
(b slag slacdlid 5 aiclo wg5> Sl )b s Sllag
Slguol ¢ blae o 090 o0 i)y aile g Lisips mbio b ol o
5 okl (abys ol ity sl el 5 56 base So3elgm
sl ass u;‘).;l...: Wla_sls se>g ‘5'] sl e 0 jei e
3 oo 5w S bl s ol b LelSs Ll 51 oo
Grrpe rhw glosl 9 ob (oS 5 ST (Sopd Jlse s
e oo mgmrs B Lugildl 15 el slalis os il
b g e Sl pis a5 Sl 5 Sl amghy slaaiily
Gl 5l 5,2l S Ve e b)Y —ilS )3 00gaome o byo Loyl
5 Sl slaloco a5 Ll s 0 [V2] asS o cons SLS,

doddo — Y

byo bl yo @live (25008 5 oo dnwgs o3 sloans o
oad 2b,y0 g 2l ladase o Sludl lacudlas ol el
b Sge Sogll 59z nng ol @l 5 (o L] el
(&l ol ) o b é lalas [Lal s 4y a5 el
Sl enl [f] el 00,8 Jisea | ok yo (slapiassST Jolss
Gl s 0,5 do i85 0o 5 asle ol e dled 51 il
()5 0y Dlalllas GIE g e (g,la> Sliles (g5l 5 (ol
oSz asile SV piile jleolaiwl g iy o glhes slo 059y
S glosl il giio sladws K8 g CoSred sl
5 F9 e w5l il e gilho il g sa s
150 3 (G ks 5o g Bl Sglite jlw 2byo Laizee b
[8-01 0515 ol yor 4y 637 o)l sl s,Lob s (sl ol
33 & ez (So5d Ll esy 57 S el Lo
k203 oo )3 5l v | Ggo Lasil a5 cel oS>
Jade ol a8 el 4l 1o V00 Loy O o Sy Jli!
ool (nl aBboe l9p 50 Dgo Sy Sl iy 2l iy Sgu>
S e Cdls wiilsn Of )0 (F9o ol 09t oo e
ol popde [N o] smles (b o550 Grals Jilas Ll 65,90
8z 5 ol Lt i)5d Ol o)l azyo i ale i
b oo o 0 )15 o0 30 g0 Lt ogon 2 55 )]
bl el beme o (oo glyel )8, Slo Sz w4z s
slags)lsd0 L 2y Sloszrse » oo Fogll Bl 58
IV el ol o g0l

oSy 5 ooyl aile Jhlaii s o5gar o oliye Slog>ge
sbos Shes plodl slp QB nae > 5 Laals glgl (&
@lo Cld aiinn (S (Sgo glosl 4 093 (S8 (5592
5 ol olubis Ks  clon! Olbls )| ( sbogs wib
& e 50 o 0dgi 5 g lanis Coll o Sea g pSoax
Sl lo cdlad 51 b glacs g yaw Lial38) asss aily
ams i il e |, e slap S o]
S8l SLSL 13 slo)lis) (i wpai5 wsile (2 )lee
Wad 3l 59 g (e adgi Sodidge AalS Dy les slo e
D] asS sl 1) ails Slgal (om0 50 6,065,538 51 250 olals
S SRl g 5o &5 el T 5l (Sl Gl gl gl
Gl g 00,8 oy 1y 093 Sy sblis (Ll Sy o Fe—a
ety JOS Wl e 2l plralr etz WS e g5 gl


http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

(FoolS Yoo =¥e) (6 gl loolSi s 9 (5,25LS Ve +-Y)
s 2 (55 i 53 Ll o )lo (5 oligS 0 4z 51
a8 adlesls i olallas . [VV 05185 o LpT olgo

ilS 48 slrosgazs (pl 4y alides sloaisS oleid ol
Ry ladb slo Sigs o Jlie (gl ol Sglaie ol
LYyl aims o las 5o YoV e Gla il b |y ol
kS V00 -Y - a3gume s sk 3y (sloeils 45 L
Gyl o Wb (sl 3 slacglis ol [YY] wims o asly
0 3 e S a5l (o a3 [VF] 0,5 13 angs
FMAJ[SP 09gdx0 gJ_..L?u ‘&5’1 LSLQJQ.\.?LA 5o LS'H k;b}‘—‘
ol Sladllas ool alies ailio gy oudobxl slojgs
o loee ol Sl g SleaS sle codlss af wes
o3 ol a8 S o lao adsi by sle uilS 8 eogas
Shlaibiwy lo aisS oo oogame L) Sligy oo oy i
g Clw Sldos g gio sl cdled ( Llie jo 0508 Sl
b plopy wilyioe )l 5 @ (S wiile 2l sl
2 Soliie 6,05 JSlas oS olenl Vi 5 Sl slouils 3
Codled 35,05l S Y 5l YL iS5 3 sl oLy Cdel (5 ,5L
03995t o)y ol plo 0,10 (Slotig iy Coenl Hlolass
ROl oad e S0 0 Wlsie o (ol il o
sheeei—ay s Cupoe lospal, (b g it slo S

A5 ) gulds i

ol )....L cos Baes Lo 50 dejm e o)l jguas g
Bl b 5,8 ) 5l a8 5l glos S (558 051 )0 5 005
Vol Bomb la (a8 )8 095 os csalie 5 paelS Y
Pl ol G (s (T Elsel Glee iS00 5550
FeskS Ve
Lol el gazs O ygimw ;o Slwg gl ol ;50 4> S
Sl g J—al glie 51 (K lyie a lo ol (ren
Vo sl B Ve e (S 05 50 cieizean ig i oo
2 sty JB SRl crge wlgiee Ohl AL sk
Jlie 50 DAL 59—t o mws YO 590> b Laowe o5 o
Vo Ul g gbaes siin 108 5 oy (pieeSl el ol 00y
Y ogam b il sligy b ale (b g ools ialidl b s
G 3l 08 adgr 4l Gl i Loy L 5 ymskS
Ble plye araS G g9, 5 0 o) wile (ool Ko
21093 (Fee 65l n it gl oo Bl )35 (b
VOB 1) Sguo ucs als o g 00,5 ablis 35,8 YO+ L0+ o3l
25 IS 5o [yl aaes (bl Jsens oo 51 515 oo
5 b lie gy s oy slalas (wilS 3 sla bogue

INT ol ous 00psS pgas 40 Sl

G p,m Ve ob 0 V] as o Wiyl oo oy

1S 55 03gae 45 a3 se s Sl slo
3 55) ol sl Sl 8 5l (2lys (Fgo (ool e
(FoskS Voo 5l ) YU e lolS 3 L (2 )
lay a8 SCls awile (wilS 3 o5 molie [V il 00 8
J=ds an (e Voo -0) () 0e5 ) lides 5 (5,2 00 0)
S reokS ol la cdlans o jlasil SUlss 5 wily zoe Jobo
oollas sl g wisle wilS 8 aolie ¢ ilio ,o [¥-] W)l )

Bottom-founded oil

drilling and mining e s

Driliship

Small ship (support & supply ship)

—

<

Boats (<30 m in length)

The Acoustic Thermometry of Ocean
Climate Project IAYOC)

>

Medium size
ship (ferries)

VvV

! ¢
\ Semisubmersible drilling vessel >
|

Supertanker &

container ship l l

10KHz 100KHz

10Hz 100Hz T1KHz

High Frequency Marine Mammal
Monitoring Sonar (HF/M3)

] Gl lacadled Lol g0 Gwls 5 - ) SIS

YA


http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

YO-YO) NFF (FV) VY al o cwatige 4y i ] ol j9 508 00l (&5 00l gl Lo

Sog,S banugs tmn; slalio [F] w8 o ol b T Jroadys
5 e bl aox 51 obys Slogzge it
Sl RAr ol placdls lp g 0sb 0w 2b)e Oyl
Ols Coeal (LbSTgh g I8 ha (BL (b e LS
Solite SlremsilSn w53 wisF & 4ty k> cpl LYY ¥4 ]
aiile plale 5 iges sl [¥V] i oo )15 0 lao adgs (1
bl sl eolanul b s (ol o5 oolgils 4y 3laie slaasss
[¥¥] oS wdgs Sgo g 05,5 loml ilas | cailin GBI, Ll bLac
&ly @rl oheilr (Fp ol oaal ¥ IS5 po la ] 19 oS
e 0yt D95 O S oy (ol Gille Sl lae wdgs
A yeS ookl b o aleas )3 51 sladisl digeld (i 4
s badSaw S j0 S e ol las 0 (glaiw
(s Xl oage 1) Gsw saisSady i gl slalass
R L plalae 0 SRz o0 40 b (2K 655
] Wl o ol 35,00lS YE B Y s3gue 48 lawgie
9 et sblis (s slelas LS s [ve
1) oot shme oMbl 5 W)l cagee 2 b0 slalae
90 5 IS o lalae ool wisS o Jite (0b )0 Dlogge 4
3ol blas g ais) b blas 1065 o )3 At
o3 o Jlgm b lozge 0,95 5 aiile (lalge . Jluil lacotlad
257 s s Ll ks el e o 2o () 5l T b2
OLeatsT 5 ojJinme) 525 5 (oailedl b slo Siasl e
Ly 5 aiej ot sk slolbo @) b abox 5l 205 slo

Irv] wig) e e 4

N\ \\\\\&\§

Raniceps raninus

Pollachius pollachius

WSS agi oo ailie (yuil3 b ailgi s a5 o5 alo glgil —Y JSCi

slo cudld 5l b sla las Jlgld g g9 3l slaJlo 5o
ssbay 005y ol (g o 5 ol le Gugildl o Sl

el piline ob,s Gl pteawsS] 5 Sge ol S
el 5 zge Jobo il B ahox 5l 9o Eloel (S5 la Sis
3 555655 clalae jo Sgo Laml JLd, (il ol o e
el obje e o all e 0,95 0 Glofig Coenl
ok 4 Sliulg,ans jlad g )00 des B 5l Ol (Sops
2S5 a5 Al )5 o 3l g il ity (6 peSniir
Cos Bowe oyl sl mils 3 o3game 13 Sgo (5, chunds
oo 28l 5 sogae sla Lol )T 31 )0 Sge sy Ol pss &S
oy 33,5 (o0 (Fyo glyel Sl oy 4 e LS 5 (590
39sn wymme gl Gl lae ;5 Sy jLisil wpe sl S
Ly wd Joli alisee sla p3lSe 51 o3b cinnis ol Y0
Slogzge 5 Blae SIS bawgs (ST 5 Lyo yi (2l e
5l akold fozmen Lolse a4y (o5, Slal Gl Glee ol g0 00
Do oS ¥ Olaseio (lre OIS o515 caie CoxBgo caio
3 o Jt [YF] el aily zlgel Ob5L sday uimen
St b dame e (S5 sl S b cou Ly o
5B o 1) o] el e 5 Sge zleel canSld g Cenl of po
s S oS Biged SO (pbizes dia) ol 4o LYV] dms e 13
et i3 (o p 4 Ol Ll (nl ) (e 0 ) Do
ol o 4y S o oS > Glesl Ceos 4 Y pl jo Dgo
S 3 (O 503 31 508 5l g T LA e LS (05
ol JSas 4 joie oauy onl YA YY) 808 o 08y YU
€ Gaos SutwsS T LY lgie b oyl 51 aS 040 0 by sles! 5o
Loyl o 4 a8 conl Lugildl jo glasl (UK ol og oo ol
S ol )0 1) (Sgo glael Janl GGl lid 5 Les o5
WS oo ol glrgel 5 (8l S e oS b (GYsb
LY LSS B L Sgo zlasl a5 e oo lid lbazdly (puixen
S uils 3 a8 > o wites (eskS iz o> 40) oligS Lo
SoghS 5o 5l s (S Sy slaulide ;o adile 0 b
olals )| 5l 2506 Sgo glasl o al s daoe ,o [¥A] il e
4l g e VBe e dgax 3 (Jeyw b g 6)lid Slagge )90 @
Jol> slas wasplon] Sldllas ol 1 B9 so piiin o] 4o
Ve sgam o lalols b glolid el soSaed Slles

Dyl s)loty a8l cas jo yieghs
5 b sblao 5l (oS5 Ly (haep; e o


http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

Sreger oign
[t ~195dBrel 75 Ha e
ool
%] 180-205 dB 6.8-70 Hz JERE .--gm
re 1 ypPa yls
Lwgio ol by s
150-170dB
[¥y] re 1 uPa 50 Hz “ Lr.MS)
(st8lne
~175dBre 1 -
fy o
Lyl uPa <300 Hz &
170-180 dB 20-1000
il re | uPa Hz 755 S

by Ologz g jo (olgd Comlus -Y
Solay SaSG b plerd by 5 Cowlas lai 5l oasy Slogge
A5 25,5 1dgd oo el Alwd 93 4 o olo o IS sk 4y .ayls
b o] sl aliw] g aijls rwy olgd LuilS )8 aels
Gl 0 5 s €39 (sole ( Jlo (6l .l YL o] loiss
PRV 9 50 o Sye GlagulS o ]) 093 alyid
039950 (3 ol gine oalo ¢ blie ,o LFV F2] ams o oyles
Ol 5o )l Fael SV g madl S c A ]y 0 lert
e gleid asls aS Jl> o wyls 5ieelS Ve U5 aelS
JB 5aeS Ve B 5l Vs el 3goms B 0
obudl 5l 256 Sge Sogll Syl g s wogame [F] sl
b o S e il i s BB b Coul (S
5B lyd Slagzge 5l (6 ks 2 puiiocs i b aiine jsboa
58 b3 5 bousSY 050 jo g SISl o )l3K
a5 ams o ol sl Oldlae [00-FA] el saw; L]
(oilS,8 00gumme 4y Ll 4 ob o Slogzge oleid ol
9 99290y 0lKin) Gas doz 5l (6,550 daie Jolse 4y aSL
oldlas [V ol atly 55 Soided  Cundg
aslbe ol phlaliny a5 wlols las Su590g: 5u89 55
b wlgs go a5 aited oloid plwmw slyls Sloplais sloSys
Szl lals  blis ;0 [OY] was jasis 1) 5 ,aeLS Y-
2z 51 s Conlas 5,25k ¥ 5 o ulS 3 4 Ygens
careis olly lale eS8 oolgls asle bass S
Sl ase b (O] s s 551, 5,80l V b slauls 3
3Ll s (J3 s (368 a8l ax ST liwg Corw g olip s
&l olols )| asis 4 0B slohg (Slke slo 0ui S 5,k
slogls ol [of] Albige ¥, Vere-0r odgasme o
cdo ay Sgo Sogl Glil obsyl e wb oo ,Shes g 5 5L
Sl San BB Gao gt S aS |z 0,5 18 4o 50

a5 Slgol ol LY YA LY 0] ol assly il 6 Kot
aals g o L5l asies Sl el sl sl Jol>
Pl Jsu) s RaSi b s B (sle lis ouilS )3
Oliise «ad § uilS B aiile Ggo slo (S 4 azs L [FY
slelas 1,5 gam aiws Lol 09,5 g0 o |, ofj Ll slalas
sl oml el B L calesh slalos 9 Vb cas b Gla o
helge aloz 51 Jld g jloslanal g esloj ) (bs, b (Su5edsts
Lo o Yb Gal b gla e b g ads crge oS siiis
o S osSaeds Oldes ols b o [FY] wed o Ol 5
4 ooy sble ;o i wwl jle 5 cSle o @l cdld
6oL gyl ols oy el aile plaoisp a5 ol o J>lgw
BLeaST baolfins .58 oo pll wad oo pll ool Lo g
oz sl 58 i lso ok Jols Gawe a5 (sl
Sesedss Slllhs 5 (2l owlidine) G ousn el 12
Syge Lo ey 5l o)l 4 g 58 5 cis aibie BlesT asbe
4 Jligw loptaw pizen [FF] W8 o 5 oolinl
0355 Job 4y LS o odgi Gilie lo cus L slelas
9 LS):?it.“’L" Sl ‘LS)L’.‘S s kS"“S ‘cle?.)‘) sl 9y Ja.us.:
5 o LFF] Mgt o a8 3 5 a4 Sbe Slidss sls ooyl
H9bed 9 B SiS Ay 4 Wl oo Gl B L gl o
S rSanle slo a8 slaws ax ST LFY] 58 sy cilize slo
VY 0505 jeip Lol ol atilas goby Sl V48 ans )
&8 olass opl popdle [F] aiias codlss Jl> o a8 gubis
slass oy by 50 b ;8 L ol lo s caiyli8 il 5
a \) j))'.g sl 4.]9424:' aS ol Lo.u u“’ﬁ“u‘ L5)l’. 6[2)‘5';;2‘.5
ool i WS e o S Syl Sl Sl i olsie
Qo3 VE B A o et job 4 VY ()3 Jol ans o b SiS

Lf0] cul asls 33l

L Lo 5o o ()55 Sl luil lawo 9w 51 (o adiged — ) Jga
L] cdsizn o zglaw g Lo wils 8

o) ol 3 o Slwo gyl
ol 8 3 5y L]
. x|yl L
[fT] 119-127 dB 4-38 Hz Tyl 9 &)
re 1 uPa L)d yia jl s
131-135dB

fY

[¥y] re 1 uPa 30-40 Hz S
174-185 dB 20-1000 .

f" LQ) o
(¥l re 1 uPa Hz Gl A
[£Y] ~154dBrel 10-4000 Ao ()l il

puPa Hz ol
[£Y] 240-250 dB 100-250 Sl sloss
re 1 pPa Hz loj )



http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

(YO-YR) VF+F ((FY) YV il by pniiges 4y 725 | (ol g8 005 (5 0,0l o5l Livws

oéLw‘)lfjuﬁacJL.‘onJ.wS9L€b&b)éy) @Lwl.m.».: Lg‘;.s)l)}w
Jaie o iiSly 8 oS ol g ams [PV] ses
Do 5 Dldgzge (pl a5 LK ol lis 0es 5l e L
L8, s S 18 Wb sgume slalas b BB Ky sl
IV ] as Pl s hgerly )l S o 138 92
f fT ol ol ols o aizil s rizan 25 5 555
Glo e o plis golite la STy oo alize gl
GlaSiS 5 Wigd ge S0 ol ey b a5 S5 sla aS
Glio @y s plo olis a5 w0 o LS () 09l o (Blo ol
055 s IS 3 shao 51 Sl 5T 5 g SVl lS 3
Iev] el o osS Jawgs oo

slp el sle 3l bye hlaban 5 6ol 425
Wilgs oo il sl lao b agalge cailosls axwgi oo ¢ oo b abilas
5 LassSs 95 55l alea 5l yygye dae Sl 5 ) (Sl
i 42 i Sl 5o 5 03,5 ool LB oy 4o cpaias
cobiw i sl S o Jle sl [EY] sgs So3elen
e 5 55 B Gl mebige 9 il (s oy
08g95e ;o) (gloj ) lxail o (JCwl oSV +) YL ais b slaws
wbige Gl a5 B b o (Sl oL Yor b A Lo
SFE) il slas 5 me 50 58,5 8 5 e dladls o 5]
95 ) zol Jlad blie ;o b ows YYE-YVAY L WL LS Y- Y
2 pSada GEalS 5 sl )5 s BB Gl (JSl
a5 wlesls las wlidss [PF] ws sanliv eawgise slaxs
S g B 0 6RSIB L Golie b S e
355050 Wl st 13 Slyeei 5 losisS ool 8 > 555 49
Iss 2ol

6[2 W )é ‘é_\.ﬁl.: LsL(bwT ‘@‘9“‘“’ L)“"“’ﬁ" dl.?u‘ » 05)'{9
9 ST 50 et 5 950 )18 Sl 4 e aS plerd
) WSS lyd Dlogrge 4o 5 ) Suiels s sle ST
Sleyd shao b oSen 5 lS (Jlie lyie 4 (Y Jgor
b (Bl 5l calite 09,5 95 2 | @ed GomsS Sl 5 (S50
FS,m sl ple as ol Hlis bl s )S sw,y 4T 90 ol ol
o 5 0030 ol Slawd L 5l op TS eT slo ale 4 o
a LoV] ssls s canl (o me 0 i cown] as L )
JB Sglie OIS Cge Wil o Sgo Sogl S b
AW faL?d‘ Slados gl g = (53.[.1)& Slogzge o ey
@ mie b (oo VO Vb 0al b slalas oy 10 (65 1,8

co 1) 503 S a8 Jb 5 sl oy LS 6 S sl
30 oS s elge 51 (S enlplo L00] sass 13 56
b glo 4isS plyid Colir (Syo (ol DIl ;)
o3k, ol pled sbraibinl (glae sloaiss ool oL yo
@ld Comlas o Dol cpl a5 Wb geiie ol 8 slo
2 SPeal ST atine (e grie Ko A5 S9dos crge
4 0y 49 D)9 pd pol ek g 3,15 slrp alide sl 455
sl Dlogrse (2ot slo osgaca b ngi (onilS B il il

S R S )

o Slogzee p o Fogll Il -F
tls® Oy » il e Sl Wil e Sge (Sl
lbls ) o POl o (Sojub b, 50 Ol s ales 5l sl axsls
oyl ol g gled alinl o el b g Ol
Soimr wile 095 (Sl il el slp (b jo ol
slalao 4 ob Sudz 5 ;8 (38L Gl 88 Sl Sl desls
Sl ey el 36l pae (ol ply [07] stes atdly o155
PS4l oo O nj (Fe (Fogll pln o gl 5l cladlon
Sl a gl )s Slosrss Clis 050 e glye (S5,
wile olaaigs a5 Jb> o LFY] conl oglie b ugilsl Soo
Olas 093 5l 6y Cuglie Sl (o lagdls 5 laSigs
Comlu> b ol 5 b $Kw do (py aibe olaaiss wins

Lon ov] wls s i

13 03,5 I 5 (b (5355 5180 LLS I 6l Dlagge
bug ool adei sglae g wlh glas aiiis atly las @
el gos)S Jiel) Sl lacadlad (pl wlg oo b2l yo 25
Jodo 4 obyo plylailing 0gd Sye (S g ol (Sl S e
oy Uty & col (Son laalyon 5l (36 (Spe (Sl
lo ol o) Sgo (Sosl (alyo lylailiny 5 ogde Dl s
2l Dlszse S 5 laale e Sl Wil o
i | by ] o lee slagS g 48, wiiles o balas (l .o 135,
DS lels Glanly 1y Gl o 5L L 138 )8 oy 5 00l
25,5 )13 b cow Dlogzge nl (213 0y pled s o
[0a] ceslids salys piswsST cudle 5 s JB Sl
2l Slogzrse 5l (Fp j8) Wlgioe |y Ol slao g
Sla STy 5alas (5,8, SlpiS 59 el g o0l I8 3l o
Oz Sl (e Jle Glgie 4 098 (S p s b ed) caSs
b g 5 Jlor (5585 (Blo 435 50 5 Sy (Bl sla )13,
Wlos S oy B Rl ol lao b aglye 5l 9 e oS3
Sll b aS cad YU O JLed olSiws Sy o5l ol [#+]

te S5 lgie 4 g WS o adgi Sge slo Sad Ol o JLad


http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

Syo (S Sl 5 6 S sl lp Aldbgls ugs aote Lo
3K Sgo Cao g angs Jold agas ol ols &l o yugil3l
S laog S oSt 5 Sl slo el lae Lol gl
aslizdlg oopl p oodle IVAL il wpm ol Gl sl
Cupde 4 b cugas YoV o, a5 ACCOBAMS!
5 asley alimoe ol 5 obew by o Sl slapys
Glasby ;5 1) pe b ol atules aslbbly FasSlal
IVAL aims 2alS 1) )T pgsd &g 40 5 00,5 Ll 595 o e
Cdyin owsldl e Sooll Cu e ,o 13l sasite oYL
2 a5 (NOAA?) o> 5 cwgildl Lo ool ool axals ola
oly ands ol (S oo &yl saswie YL oL o cuyy Lo
@ a5 08 ke Vo7 Jlo jo 1) 095 (owsildl nogi o35l
olacwl ezl Jhad sl caslw mlaw ;o Sloj ) slo o)
Ot Sl SesST s 50 (B 2l drogs rizren o)l
@l Colas el (e o5 el 03,5 A% g slan
o o5 layeas 5l 5 [VA] 00 st Lbje o lasbiny
wlasls y slos,) See Sosll il o3l L ablie sly cogee
510y} Scwyy slp s 5,Sus, b, ,s [Ae ]
ead Jotee o8 LIyl e Sy SIS b5l g
S)lis 50 558 onl glacl o 55 5 e glacled slajsome
ol Sl s pladl ool WLl cblis> 5 Conyj o
39,70 Do lp ) Gllllas oS al YO Jlo jo00)8
5 1515 bl ke 4 sl ) slaiam, p planil ) a5 LS

IAT sls st gblis o)1 5o 2b,s ol lasbiny slaws
Sl Lels 4 ilg o (MPAS®) b ,s sascbli> bl
$lp S S8 Gllgs 51 0 olplil las g s2in
a5 sl ol 2 1l g oe w3blio (al e Su o
Olpe 4 dlhae Gbyo 08 el b L5 G Fsles
czye ol & 4 oS wgdpe all Gl s (3005
Jlo o LAY AT ol ouss dilaie opl yo Sgo Sooll il
byd 5 GyaskS VYO ol jsn,S o Lkl YVA
ol oS (B ol calc bl ashie lae |y il
Sl 5 0dipS digS (paiz (ol ol lyie 4 ddbaie
63972 s3e8 yes ddlaie (ol (rizres S9b 00 Sl (0L
edlire aobs] bawgs a5 ol ol ab 4 bs Sigs 3l slassS
il b s sliss leie a4 JUCNY) cals l cble>
rwgs Jl 50 5585 G Glare (S e Sl ond oAbl
5995 2byd @bl jl cblis cox o s JB gle o

4 _International Union for Conservation of Nature

Obole alizes slo &S )3 (55 S5 g Jo5d 55 haw il
Jub b lys ol 5o gyl gl ool [PA] 558 e
pedlio b oS dFA] 005 o dgrm (osaVbgan jome o
a5 Sl (e pl 4 Sz )0 b pedplie sl ol o 0y
ol 50 a5 Wligmoo @I 5 colpiul s o (o
o udls 5o Jlo sl 098 (oo by (6551 B pan Gl coge
Gl g B lyo Gl 4 e (ella gl lges b agrlge
3 omizmen AV sgd o dame slo b 4 Gloy G3es]
Glao e 0 6x5HlE Glogd i wile B e
ool 00l g glin jo ST 5 0l 255 olS g b S
Slogrge 60,8 Cdle p s & Sgilie Ol i ol VY]
PS5 e 0 g Cobge 2ol b wilys o 4l 038 go 55l
a5 e |y by sl S| S Jolas ‘@l;\é FYE SIS

Iy vt

oo 95909 b Ol il ouims oy Lid Wledliae 31 Glaiges - ¥ Jous
by Ologzge p s luyludl

Sl gl g4
e ol oo e o 4555
sl
ko Gl | g ol
[fv] M’%% o e ol o5 55ue
My il g il lao
b gl | S Sl s Sig)
%] el .u“i)s i - = .
el GRSy | S0 glen | (ke 0 el
el ol 8l i sl
o _
[vv] 9 ) phals bl S
o] e
[V¥] bl Sl 531 SiS glo b el
S Sl @by b
va] omdsilie )5 -
$)0j) slg bl
Ly wb
s . by b
gl o138l 9 &8 sl
ld . . i wolo 9 b
S Ses g S @
3 »
5] obys I Sl olSad s
ot snlejl slao )
[vv] sl als S o SeSie S B
. iwgS Slles Subs by
[#v] SWHE O’ o

2 S0 FoaT il hals (gl p3Y ololadl - &
wbyo wlogge

Shslass YNV (55 50 dougildl po (Fgo (Sogll L abu o
Olesbo ugildl (uilass jo Ll Ses 5 (g0 s slaglejls

!~ The Agreement on the Conservation of Cetaceans of the
Black Sea, Mediterranean Sea and contiguous Atlantic area
2 - National Oceanic and Atmospheric Administration

3 . Marine protected areas


http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

(YO-YR) VF+F ((FY) YV il by pniiges 4y 725 | (ol g8 005 (5 0,0l o5l Livws

ol e ad) 5 4 basls g ol Hlad g leo (Jle lgre 4 .l
12T 5,8 56 (T 2L 5 aslyige by,
Sl @l Ol ke Jols Wlgh oo diny () jo (g Dlaladl
Ol gz 5l eslatul s Il b o 40 Sgo Sogll jrals p ol
C s oS (b0 0 6l g crio sl cldlad alS daseS
5 Jbd e g oyl [AV] sl eges iigel g b aS
Slysds e 5l onliil ol a8 el Lol sl S0l 51 S
5 by® ohlsitin Glalao Lo gly o gy ue b Ol p;
ol Jelos bogdioe b ol n) Ojglme )3 Slaszge S0
5 3, oyl oyt SOl g e e da oo
ol 2 @l Fye Sosll Slily (albye Slogzse bl
IAYT 55T cvss s o Jlas
Sols sl ols olaal, AIMO®) 68,6 50 el o oylojlo
gl S gt ks Olylling 2 JUud JUgw o5dll 236
Folozal) ol [AY] casl 00,8 @l o\Ls i blis ,o by puids
o s S il exSslr ln IMO - glaeallygnns™ o
ool b (6105} 6l gmsy e 51 36 Slovo 5 iy ol il
oS ol onis S8 " Sgo alie LS00 5 ol e il
& bdoalygws b gloyjg,e Yoot Jlo jo ko ,sl
Sylye ol S Sl blasl 60,85, by oty 4
Sy s Jlozod 3blis yo Jlas )l ool
b g el ST 51 5 by
5 abolid ol oSLiSs 5 bags yslid (s yigs 5 oolicsl @
Slbee (o35 50 by oty jpam p o)l
R PERE
5 JUb g 5 Gigals b (g e alS @
3 el eogame o ol Gllailing a5 S g0
5 ol S 45 laisT 4y b gy ol 5 Sl @
v Plas @ Jled Jbgw Sldes ol
2 JW Slsw osill Sl ojlye ey Sisel @
plsl ol ol 2alS (KisKz g by oyl
2 Sye Sl bl ly Sllee 51w ML
Oblbiay 59) 2 Sy 0gill SISl b ol @
(2byo

it loladl ol ails o oLy ol hhas o o5 jlis
oad plxl (glys Llogzse p (Gyo Sl il rals sl
IAf] e

aile S o SLSL sl las odss b loxiil yloxiil 31 Gl
sla)lxiil b loj ) sla (o) 50 o5 2l dolS SLLS law
oS g it Ol Gilise Slalllas 398 se oolitul (Suse
Silowil, L3 &y lagiassST o b 4555 55, 0 |, aily slalas
Iasl

bd GptnwsS| 5l cbla 1 g ldl e g (lad Coog o
STy 5 ool Jgad cole, bl (Ggo Sogll Il ply 5o
5 Sy 55 b0y Job ) 09l pll b s LSl e
Sa932 eizmen 3,5 Sl b wlys wlis pled 5l ol l;
Oyzles 5 a5 @bl jllas 5 ju Wge slo Codled a5 cul
5o 95 B (0l 39 picnssSTU Wig 550 aaisS (0 3 padyees]
[Af] 28,8 Lo

1S s x5t 5 65l sl Holidh (sl 5350 1ygld sla )99 g0
ol ol b e SIS Gels aie e ody Lol mlis
sly5ige 3l ookl 5 (555l8 slacs sl B2yb 5l Wlgi oo Lo 5ige
Sl o jolid peni 5 ()l izmen 298 sl oo
Lol (28,5 5 (so298 Slipend 5l (36 o 5 o 5| 6 2S5l
wloj,lezr Sloygige Sl 6908 S0l () Slgw) Lawgs
i | o0litl e s 2l ,0 bbdisS 5 (5 %eS Sl
sladsho b (So Sl sloygise wiile JlaopS o5 2e la
S J320 Glrgige 4 Cad (5565 o Wlgige (B ge
6o,gge wile) laoeS slo g5l sl IAY] s oJg
I¥oY e Soe obisS s Sl S (st gl S0l
ol s oo lis Sldlas Lol il Bl sbopineaw 51 50,5
5 mosd laanie all s a4 Sae il 0 6,188 il
YE ] ol solaml amg «Oligan o Gial3El g (5 ,laeSS
c 0yl Mollo plojles G elol 2 orizean [AY
(Syo Sogdl L= als nodle b SiS Ce i ialS
LA AL 358 0 C g B pan 10 1NO-V 0 55dd 0 g
s "ol @b plyie 4 oS iy, onl isSamd @lge
1A Sye Jlad GalS sl e slo ST 1 (S 50
ol Jale g oS 4y J3U Alg) SG T cnl po el i
$lr b plaie a4 laols (pl09s 0 0l ol 5 placls
stz JB sk | ol g 00,5 Jos O jo (oo jlad Lac
ol ojlail sl olge 4y wile (pl (5,185 51 . asms oo ol
ommen AL S)ls S Ll lalgs o o b
I3 3B g,y cnl 58 Sl Lol (Seeliasga s sla S

5 - International Maritime Organization


http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

eyl (slo las o auly &l Slad o 557 103 (Gliges b ol aislo)
0,5 1B a5 3,m iaS (I S Sl 5 o) ol Sk
Sl a3 Sy (FIT o ol i 7 ogdle o
50 Lougldl ol gapul b gled Dl wile age

sl 005 (o gl O jgoy

3573 3 Sy S melS 5o a2l sl (il ol o
Ouled 0929 pus daonS slo (5,5l (YL a4y je alem e ls
sl ol 5 2bye mlio o @il sla g (el yslel3)
aS amo oo plas e ille g wladls plcan; o 5l cblas
45 (2bye Gy Sl 5l s @l Sy a ols @y
&l sl jo oo S 5 b slp Sl cla o jlastes!

2,15 0e>g

T

Sl plamssS] 2 Sgo (Fogll Dl (Fo S 4 axg b
S9disn Sleidey do ey (Fp 0 Olalllae 0geS g (2b)o
ot e WS 58 pa8 ol jgme sz ean] Slagi
S Sl aiile pylie Lol S o5 sla o Ste aily
S5 sle 655 (ogatu (b0 b 455 Siednnd 9 )3, p e
Sl (55978 plle 59,Y U2 ye 5 (B e wle ou aslllas
b oS5 5o sl gl lojgs mezs 23l o) ien
O el b (pled Ol pts wile aoe slo g il le
09h e oy (nl 5l S peelr S50 4 il (oo Lo gl Sl
(653585 plole aiile jlaibiny oo sla 455 asllae S5 Som
B)ls (2l 0yemmy 0 oS EE a5 Ly S 5 (LSp S
3leyls 0g2g oyl oleid Comslus o)L, (s0g050 (sl cols Ll
S92 @S sl SR el eanl Silihes e ol
21y Slogzge ol e Wlgi oo 55 bl Y Sl
Sl o9y Axugi (5,9l 055 y0 WIS gy (Sge (Sodll
&l SwssT slagle 5 ol @lse (b aiile 55 Jrals
laopS slo jglid g lo (a8 colo (b ys Slree lo 0j9n
i iy Sl 6551 45 o So Sl o 590 5l oolitul L
Sl slo By ale Sl ol sle lae S50k b sl
alie 51 Slez ools sl oL oyl o)l Sy Sogll S
o 5l S gl alalill (glao Jailin] 2905 o Sy o5l
sl lp Sl slo SS9 anngs 5 (2b)ys sl Sudlad o
Cgee dne) (nl 53 (5900 Sl alex 5l ol S5e
e aile (b3l g Gl (s sle Ghe) ! p ogdle g o0

Yt

ool Sle L5 5l L el ygis ol 09 0Ll 45" ol e
b Gl 53 b osad e sl o97lr Olsieds 5 A
Ol 1)9iS (B S (o0 Joe (2by0 Lty p b Ly
S dsS Jb o wileailuS g5 Dl jae o |y b fesdlygis
Wilod S pgai |y 095 e slaJesdl g b ) he o
slesFlivl 5 by slag,sld (Jslate slo) Sl 5 ogdle
4 wiilys g0 5 (Fyo (gl el gl slamd iy (S pae
Jie sl a5 S8 T slo asmo o g (Fogl] Lials
lopss anle) Bao wile olge b aVaiz sla way b
e VO b 1 Lo ol 5| g Ll wilgf o (Jokliie SaansST
by Sye cbli> 8,55, mizen [F] aas sl 1, s
3 g Fgo slacasgaze Jlesl ISl wiedign (589,000
gl 5o [0] WS o palp 1) el GldisS jga> ol
oo iy o0b cbilis 3blie ol anle SIS ¢ el
[95] 09is b las cpl 0 Sgo Sogll 1ol cge wilys
anwgi 5 Lyglnl Giisel LS 0 ng glaylSal, ol
ite Sl anlgi e dao oS Sl cle slas il
Dby Blas 4y Seo Sodl

Fyo Fogll wlallho jo Lldg LAl g bl -F
ELEY

Sl 4 bgrpe lighos ;3 55 piz gle Cdyiny S5z b
S92 g0 s a8l ,o souxie o il g wladly (ol js Sge
e 3l S 0l (65 335 oy p 4 5lS &S 958 e ovalin
Soob @ el Sllllas (ol (B9, )0 Solis o 2l 0 5
5 ) » Syo Fogll was b b tagy Sp oS
a0 Slllls a5 J 5o wimsge (558 1) bl sidsd
b sl S Lo o5l ) o 5 | s ol s
ardllas 3550 (slo w58 o Sglis wiile ot S sl ke ;|
5 S o Slis by orees e e ,o _alEiglejl Lyl
Ak o b agalae loy o

slo 455 slp Fyo el lo bl o 2B K Ay
Sl A s oo L Sladss S e Jle gl el it
19 el STyl ol o oty sl s cws 10+ sYU (gla
L (e WY Somb gsbe (o Ko (Sn S J
50 Oglas 1 b Wilg oo layhas WS ] ails o pde s
30 6,8 ) ] rominw sla jlre ;0 Sglas da a5gS ol
Dy 65 ojll sla by, o Dolds (> b (Seiedg e il
aob ol gl o

el 0225 33 g9 &y iz sl 55 e 5l (pimen
o sl oo O OlLSb p Oldllas >y a5 Jb


http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

YO-YO) NFF (FV) VY al o cwatige 4y i ] ol j9 508 00l (&5 00l gl Lo

quality through porous concrete: characteristics,
absorption isotherms and statistical analysis, Journal
of Building Pathology and Rehabilitation Vol. 9, p.
27. https://doi.org/10.1007/s41024-023-00379-y

3- NAJARI, S., DELNAVAZ, M. and BAHRAMI,
D.,(2023), Application of electrocoagulation process
for the treatment of reactive blue 19 synthetic
wastewater:  Evaluation of different operation
conditions and financial analysis, Chemical Physics
Letters Vol. 832, p. 140897.
https://doi.org/10.1016/j.cplett.2023.140897

4- SLABBEKOORN, H., et al.,(2010), A noisy spring:
the impact of globally rising underwater sound levels
on fish, Trends in ecology & evolution Vol. 25, p. 419-
427. https://doi.org/10.1016/j.tree.2010.04.005

5- ANDREW, R. K., HOWE, B. M., MERCER, J. A.
and DZIECIUCH, M. A.,(2002), Ocean ambient
sound: comparing the 1960s with the 1990s for a
receiver off the California coast, Acoustics research
letters online  Vol. 3, p- 65-70.
https://doi.org/10.1121/1.1461915

6- BUSCAINO, G., et al.,(2010), Impact of an
acoustic  stimulus on the motility and blood
parameters of European sea bass (Dicentrarchus
labrax L.) and gilthead sea bream (Sparus aurata L.),
Marine environmental research Vol. 69, p. 136-142.
https://doi.org/10.1016/j.marenvres.2009.09.004

7- SLOTTE, A., HANSEN, K., DALEN, J. and ONA,
E.,(2004), Acoustic mapping of pelagic fish
distribution and abundance in relation to a seismic
shooting area off the Norwegian west coast, Fisheries
Research Vol. 67, p. 143-150.
https://doi.org/10.1016/j.fishres.2003.09.046

8- BERNALDO DE QUIROS, Y. et al.(2019),
Advances in research on the impacts of anti-submarine
sonar on beaked whales, Proceedings of the Royal
Society B Vol. 286, p. 20182533.
https://doi.org/10.1098/rspb.2018.2533

9- NAJARI, S., DOROUDIAN, M., AJOURI, M. R.
and OMIDI, BIJAN,(2021), The Importance of SARS-
CoV-2 Detection in Wastewater, Journal of Biosafety
Vol. 14, p. 1-18. http://journalofbiosafety.ir/article-1-
429-en.html

10- WILLIAMS, R., CLARK, C., PONIRAKIS, D.
and ASHE, E.,(2014), Acoustic quality of critical
habitats for three threatened whale populations,
Animal conservationVol. 17, p. 174-185.
https://doi.org/10.1111/acv.12076

11- CHAHOURI, A., ELOUAHMANI, N. and
OUCHENE, H.,(2022), Recent progress in marine
noise pollution: A thorough review, ChemosphereVol.
291, p- 132983.
https://doi.org/10.1016/j.chemosphere.2021.132983
12- DOOLING, R. J., LEEK, M. R. and POPPER, A.
N.,(2015), Effects of noise on fishes: What we can
learn from humans and birds, Integrative zoology Vol.
10, p. 29-37. https://doi.org/10.1111/1749-
4877.12094

5 5355 la 98900 5l eslitul (bl (59, » (Sye S
S e glo Glalojl g g lp; Ko slo 4

e 18 Gladse LS (o 1) ganed )yl sle ool aulgs oo
b Gkl anelr o8 )l 5 sages (aT (tal38leules 5o
P SIS Gley & pogas it GigiS 5 (oBigel Glo apeS
SeS Syo Sodll el 4 Wl e 2bys e sl (55l
GlSep ol g 398 Slided glo BKL (0,5 5 a8
@ gl oS @lo g b ey lide ol Mollone
g anlss bys e 35 5 bl gl Sllee slo,\Sal,

G a —A

Dlsgzse p 2byd Syo (T b gy 4 g ol o
sle lid mls ol azls y objyo ollaibing o5 a4 5 il
Glalao pln 5o« 2lsid 4 wad (Suwls Jods 4 b aigs (plas
o by s iyl Sad 4 bl glacadled 51 5k
ok, o DS oyl (I8, Tp Jold onds ounline
b Julo 5l comizmen Canl 039 S pe 0 )l0 (S0 50 9 (Sl
acgozmo Sl p3Y (e SIS ol ol ol aS Wl e
o s Slez oelaie 1o e g Ky leladl 5l ol
5 o ntS el lao o5 o (g slid anwgi Lol Sleladl oyl
sosliiul i iy (Sealidgyaee la gho (b da )0 2
Sles 3 2lse slo Bl 625 B4 g oasals slo iy
690 sl Gl Sl jae il a9 dao g o
ozl g g g5 el Ol sl ol (5l oS
@by g ey oylla s JpuS e o ol &) ke
28,5 518 0t o e

sl ool anngs o el Sliasd nds caudls Has o aul
i ol el Condl Flor s o Sl 0l
L e qes a5 sl ol Sl sl ae) wsly e
onssST 42 (65705 ol (o 3 (ole 5 allai sl Slles
Ol Sl yolo G @l (IS job 4 aiS 3)l5 objs o
cbli> 5 a3l sl o i ol Jobs 4 oliws o5 ol
S 5l S0 kg oog pd el (2lys S bazms
SISl oS a4 oo wingt sl sk 5 Sl sl
8L Cews 2byd @l 5wl )l 0t 5 See

&zl» -4
1- HILDEBRAND, J. A.,(2009), Anthropogenic and
natural sources of ambient noise in the ocean, Marine
Ecology Progress Series Vol. 395, p. 5-20.
https://doi.org/10.3354/meps08353
2- DELNAVAZ, M., BECHRAK, T., NAJARI, S. and
SHIRGIR, B.,(2024), Enhancing storm water runoff


http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

sound absorption in seawater, Journal of Geophysical
Research: Oceans 100(C5), p. 8761-8776.
https://doi.org/10.1029/95JC00306

26- BAILEY, H., et al.,(2010), Assessing underwater
noise levels during pile-driving at an offshore
windfarm and its potential effects on marine
mammals, Marine pollution bulletin Vol. 60, p. 888-
897. https://doi.org/10.1016/j.marpolbul.2010.01.003
27- APEL, J. R.,(2013), Principles of ocean physics,
Elsevier, vol. 38.

28- WILCOCK, W. S., STAFFORD, K. M,
ANDREW, R. K. and ODOM, R. 1.,(2014), Sounds in
the ocean at 1-100 Hz, Annual review of marine
science 6(1), p. 117-140.
https://doi.org/10.1146/annurev-marine-121211-
172423

29- WILLIAMS, R., ASHE, E., BLIGHT, L., JASNY,
M. and NOWLAN, L.,(2014), Marine mammals and
ocean noise: Future directions and information needs
with respect to science, policy and law in Canada,
Marine pollution bulletin Vol. 86, p. 29-38.
https://doi.org/10.1016/j.marpolbul.2014.05.056

30- PITCHER, T. J, GREENBERG, G. and
HARAWAY, M.,(1998), Shoaling and shoaling
behaviour in fishes, Comparative psychology: a
handbook, p. 748-760.

31- SIMMONDS, J. and MACLENNAN, D.
N.,(2008), Fisheries acoustics: theory and practice,
John Wiley & Sons.

32- HELFMAN, G. S., COLLETTE, B. B., FACEY,
D. E. and BOWEN, B. W.,(2009), The diversity of
fishes: biology, evolution, and ecology, John Wiley &
Sons.

33- HAWKINS, A. and RASMUSSEN, K. J.,(1978),
The calls of gadoid fish, Journal of the Marine
Biological Association of the United Kingdom Vol. 58,
p. 891-911.
https://doi.org/10.1017/S0025315400056848

34- JOHANSSON, K.(2011), [Impact of
anthropogenic noise on fish behaviour and ecology,
Introductory research essay (Swedish University of
Agricultural Sciences, Department of Wildlife, Fish
and Environmental Studies) (12).

35- EVEREST, F. A., YOUNG, R. W. and JOHNSON,
M. W.,(1948), Acoustical characteristics of noise
produced by snapping shrimp, The Journal of the
Acoustical Society of America Vol. 20, p. 137-142.
https://doi.org/10.1121/1.1906355

36- LADICH, F. and YAN, H.,(1998), Correlation
between auditory sensitivity and vocalization in
anabantoid fishes, Journal of Comparative Physiology
A 182, p- 737-746.
https://doi.org/10.1007/s003590050218

37- POPPER, A. N., FAY, R. R., PLATT, C. and
SAND, 0.,(2003), Sound detection mechanisms and
capabilities of teleost fishes, Sensory processing in

e

13- ERBE, C. and MCPHERSON, C.,(2017),
Underwater noise from geotechnical drilling and
standard penetration testing, The Journal of the
Acoustical Society of America Vol. 142, p. EL281-
EL285. https://doi.org/10.1121/1.5003328

14- MCCAULEY, R. D., FEWTRELL, J. and
POPPER, A. N.,(2003), High intensity anthropogenic
sound damages fish ears, The Journal of the
Acoustical Society of America Vol. 113, p. 638-642.
https://doi.org/10.1121/1.1527962

15- SHANNON, G., et al.,(2016), 4 synthesis of two
decades of research documenting the effects of noise
on wildlife, Biological Reviews Vol. 91, p. 982-1005.
https://doi.org/10.1111/brv.12207

16- KNUDSEN, V. O., WILSON, J. V. and
ANDERSON, N. S./(1948), The attenuation of
audible sound in fog and smoke, The Journal of the
Acoustical Society of America Vol. 20, p. 849-857.
https://doi.org/10.1121/1.1906448

17- WILSON JR, O., WOLF, S. N. and INGENITO,
F.,(1985), Measurements of acoustic ambient noise in
shallow water due to breaking surf, The Journal of the
Acoustical Society of America Vol. 78, p. 190-195.
https://doi.org/10.1121/1.392557

18- NYSTUEN, J. A. and FARMER, D. M.,(1987),
The influence of wind on the underwater sound
generated by light rain, The Journal of the Acoustical
Society of America Vol. 82, p- 270-274.
https://doi.org/10.1121/1.395563

19- DUBROVSKIY, N. and KOSTERIN, S., (1993),
in Natural Physical Sources of Underwater Sound:
Sea Surface Sound (2), Ed"Eds, Springer, p. 697-709.
20- RICHARDSON, W. J., GREENE JR, C. R,,
MALME, C.1.and THOMSON, D. H.,(2013), Marine
mammals and noise, Academic press.

21- SOUTHALL, B. L., et al.,(2019), Marine mammal

noise  exposure  criteria:  updated  scientific
recommendations for residual hearing effects, Aquatic
Mammals Vol. 45, p. 125-232.

https://doi.org/10.1121/1.4783461

22- CASTELLOTE, M., et al.,(2014), Baseline
hearing abilities and variability in wild beluga whales
(Delphinapterus leucas), Journal of Experimental
Biology 217(10), p. 1682-1691.
https://doi.org/10.1242/ieb.093252

23- NACHTIGALL, P. E., MOONEY, T. A,
TAYLOR, K. A. and YUEN, M. M.,(2007), Hearing
and auditory evoked potential methods applied to
odontocete cetaceans, Aquatic Mammals 33(1), p. 6.

24- WILLIAMS, R., et al,2015), Impacts of
anthropogenic noise on marine life: Publication
patterns, new discoveries, and future directions in
research and management, Ocean & Coastal
Management Vol. 115, p- 17-24.
https://doi.org/10.1016/j.ocecoaman.2015.05.021

25- BREWER, P. G., GLOVER, D. M., GOYET, C.
and SHAFER, D. K.,(1995), The pH of the North
Atlantic Ocean: Improvements to the global model for



http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

YO-YO) NFF (FV) VY al o cwatige 4y i ] ol j9 508 00l (&5 00l gl Lo

Journal of Fisheries and Aquatic Sciences Vol. 49, p.
1357-1365. https://doi.org/10.1139/192-151

51- MOONEY, T. A, YAMATO, M. and
BRANSTETTER, B. K. (2012), Hearing in
cetaceans: from natural history to experimental
biology, Advances in marine biology Vol. 63, p. 197-
246. https://doi.ore/10.1016/B978-0-12-394282-
1.00004-1

52- RIDGWAY, S. H., (1980), in Animal sonar
systems, Ed™Eds, Springer, p. 483-493.

53- SISNEROS, J. A.(2015), Fish hearing and
bioacoustics: an anthology in honor of Arthur N.
Popper and Richard R. Fay, Springer, vol. 877.

54- MENNIGEN, J. A., et al.,(2022), Reproductive
roles of the vasopressin/oxytocin neuropeptide family
in teleost fishes, Frontiers in Endocrinology 13, p.
1005863.

55- COUNCIL, N. R., EARTH, D. O., STUDIES, L.,
BOARD, O. S. and MAMMALS, C. O.P. 1. O. A. N.
I. T. O. 0. M.,(2003), Ocean noise and marine
mammals.

56- CLARK, C. W, et al.,(2009), Acoustic masking in
marine  ecosystems.: intuitions, analysis, and
implication, Marine Ecology Progress Series 395, p.
201-222. https://doi.org/10.3354/meps08402.

57- LUCKE, K., SIEBERT, U., LEPPER, P. A. and
BLANCHET, M.-A.,(2009), Temporary shift in
masked hearing thresholds in a harbor porpoise
(Phocoena phocoena) after exposure to seismic airgun
stimuli, The Journal of the Acoustical Society of
America 125(6), p. 4060-4070.
https://doi.org/10.1121/1.3117443.

58- NACHTIGALL, P. E., SUPIN, A. Y., PAWLOSKI,
J. and AU, W. W.,(2004), Temporary threshold shifts
after noise exposure in the bottlenose dolphin
(Tursiops truncatus) measured using evoked auditory
potentials, Marine mammal science 20(4), p. 673-
687. https://doi.org/10.1111/1.1748-
7692.2004.tb01187.x

59- ANDRE, M., et al.,(2011), Low-frequency sounds
induce acoustic trauma in cephalopods, Frontiers in
Ecology and the Environment Vol. 9, p. 489-493.
https://doi.org/10.1890/100124

60- FEWTRELL, J. L. and MCCAULEY, R.
D.,(2012), Impact of air gun noise on the behaviour of
marine fish and squid, Marine pollution bulletin Vol.
64, p- 984-993.
https://doi.org/10.1016/j.marpolbul.2012.02.009.

61- TYACK, P. L., et al,(2011), Beaked whales
respond to simulated and actual navy sonar, PloS one
Vol. 6, p. e17009.
https://doi.org/10.1371/journal.pone.0017009.

62- SCHWARZ, A. L. and GREER, G. L.,(1984),
Responses of Pacific herring, Clupea harengus
pallasi, to some underwater sounds, Canadian Journal
of Fisheries and Aquatic Sciences Vol. 41, p. 1183-
1192. https://doi.org/10.1139/f84-140.

aquatic environments, p. 3-38.
https://doi.org/10.1007/978-0-387-22628-6 1

38- MCDONALD, M. A., HILDEBRAND, J. A. and
WIGGINS, S. M.,(2006), Increases in deep ocean
ambient noise in the Northeast Pacific west of San
Nicolas Island, California, The Journal of the
Acoustical Society of America Vol. 120, p. 711-718.
https://doi.org/10.1121/1.2216565

39- ROSS, D.,(2005), Ship sources of ambient noise,
IEEE Journal of Oceanic Engineering 30(2), p. 257-
261. https://doi.org/10.1109/JOE.2005.850879

40- BUCK, E. H.,(1995), Acoustic Thermometry of
Ocean Climate: Marine Mammal Issues.

41- GISINER, R. C.,(1998), WORKSHOP ON THE
EFFECTS OF ANTHROPOGENIC NOISE IN THE
MARINE ENVIRONMENT, 10-12 February 1998.
42- RICHARDSON, W. J., FINLEY, K. J., MILLER,
G. W, DAVIS, R. A. and KOSKI, W. R.,(1995),
Feeding, social and migration behavior of bowhead
whales, balaena mysticetus, in baffin bay vs. the
beaufort sea—Regions with different amounts of
human activity, Marine mammal science Vol. 11, p. 1-
45. https://doi.org/10.1111/j.1748-
7692.1995.tb00272.x

43- CODARIN, A., WYSOCKI, L. E., LADICH, F.
and PICCIULIN, M.,(2009), Effects of ambient and
boat noise on hearing and communication in three fish
species living in a marine protected area (Miramare,
Italy), Marine pollution bulletin 58(12), p. 1880-1887.
https://doi.org/10.1016/j.marpolbul.2009.07.011

44- POPPER, A. N. and HASTINGS, M. C.,(2009),
The effects of human-generated sound on fish,
Integrative  zoology  Vol. 4, p. 43-52.
https://doi.org/10.1111/7.1749-4877.2008.00134.x
45- SIMARD, Y., LEPAGE, R. and GERVAISE,
C.,(2010), Anthropogenic sound exposure of marine
mammals from seaways: Estimates for Lower St.
Lawrence Seaway, eastern Canada, Applied Acoustics
Vol. 71, p- 1093-1098.
https://doi.org/10.1016/j.apacoust.2010.05.012

46- LAGARDERE, J.,(1982), Effects of noise on
growth and reproduction of Crangon crangon in
rearing tanks, Marine Biology 71(2), p. 177-185.

47- LOKKEBORG, 8S.,(1993), in ICES Mar. Sci.
Symp. vol. 196, p. 62-67.

48- ENGAS, A.,(1994), The effects of trawl
performance and fish behaviour on the catching
efficiency of demersal sampling trawls, Marine fish
behavior in capture and abundance estimation.

49- NICHOLSON, M., RACKHAM, B. and
MITSON, R.,(1992), in Proceedings of the ICES
FTFB and FAST Joint Working Group Meeting,
Bergen, Norway. vol. 16.

50- SKALSKI, J. R., PEARSON, W. H. and MALME,
C. 1.,(1992), Effects of sounds from a geophysical
survey device on catch-per-unit-effort in a hook-and-
line fishery for rockfish (Sebastes spp.), Canadian



http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

of shore crabs to single and repeated playback of ship
noise, Biology letters 9(2), p. 20121194.
https://doi.org/10.1098/rsbl.2012.1194.

75- SANTULLI, A., et al.,(1999), Biochemical
responses of European sea bass (Dicentrarchus labrax
L.) to the stress induced by off shore experimental
seismic prospecting, Marine pollution bulletin 38(12),
p. 1105-1114. https://doi.org/10.1016/S0025-
326X(99)00136-8

76- LYAMIN, O., KORNEVA, S., ROZHNOV, V. and
MUKHAMETOV, L.,(2011), in Doklady Biological
Sciences. Springer Nature BV, vol. 440, p. 275.
https://doi.org/10.1134/S0012496611050218

77- CELIL, M., et al.,(2015), Shipping noise affecting
immune responses of FEuropean spiny lobster
(Palinurus elephas), Canadian journal of zoology Vol.
93, p. 113-121. https://doi.org/10.1139/cjz-2014-0219
78- ELLIOTT, B., READ, A., GODLEY, B., NELMS,
S. and NOWACEK, D.,(2019), Critical information
gaps remain in understanding impacts of industrial
seismic surveys on marine vertebrates, Endangered
Species Research 39, p. 247-254.
https://doi.org/10.3354/esr00968.

79- GEDAMKE, J., et al.,(2016), Ocean noise
strategy roadmap, Noaa. http://cetsound. noaa.
gov/ons.

80- BROKER, K. C.,(2019), An overview of potential
impacts of hydrocarbon exploration and production
on marine mammals and associated monitoring and
mitigation measures, Aquatic Mammals 45(6).

81- FOSSATI, C., MUSSI, B., TIZZI, R., PAVAN, G.
and PACE, D. S.,(2017), Italy introduces pre and post
operation monitoring phases for offshore seismic
exploration activities, Marine pollution bulletin Vol.
120, p. 376-378.
https://doi.org/10.1016/j.marpolbul.2017.05.017.

82- ERBE, C., DUNLOP, R. and DOLMAN, S.,
(2018), in Effects of anthropogenic noise on animals,
Ed"Eds, Springer, p- 277-309.
https://doi.org/10.1007/978-1-4939-8574-6_10

83- WEILGART, L. S.(2007), The impacts of
anthropogenic ocean noise on cetaceans and
implications for management, Canadian journal of
zoology Vol. 85, p- 1091-1116.
https://doi.org/10.1139/707-101

84- AZNAR, M. J.,(2018), Spain and marine

protected  areas: recent developments, The
International Journal of Marine and Coastal Law Vol.
33, p. 847-855.

85- ICHIMOAEI, G., TARABUTA, O., CLINCI, C.-
P. and GHERGHINA, A.,(2015), The interaction
between explosive detonation, marine mine wall and
water. http://dx.doi.org/10.21279/1454-864X-16-11-
008

86- KOSCHINSKI, S.,(2011), Underwater noise
pollution from munitions clearance and disposal,
possible effects on marine vertebrates, and its

YA

63- JEPSON, P, et al.,(2003), Gas-bubble lesions in
stranded cetaceans, Nature Vol. 425, p. 575-576.

64- ROMANO, T, et al.,(2004), Anthropogenic sound
and marine mammal health: measures of the nervous
and immune systems before and after intense sound
exposure, Canadian Journal of Fisheries and Aquatic
Sciences Vol. 61, p. 1124-1134.
https://doi.org/10.1139/f04-055.

65- GUERRA, A., GONZALEZ, A. F., PASCUAL, S.
and DAWE, E. G.,(2011), The giant squid
Architeuthis: an emblematic invertebrate that can
represent concern for the conservation of marine
biodiversity, Biological Conservation Vol. 144, p.
1989-1997.
https://doi.org/10.1016/j.biocon.2011.04.021.

66- EDWARD, F., GREGG, R. G. and MAURICE, L.
R.,(1988), Impacts of the explosive removal of offshore
petroleum platforms on sea turtles and dolphins,
Marine Fisheries Review 50.

67- CASPER, B. M., HALVORSEN, M. B,
MATTHEWS, F., CARLSON, T. J. and POPPER, A.
N.,(2013), Recovery of barotrauma injuries resulting
from exposure to pile driving sound in two sizes of
hybrid striped bass, PloS one Vol. 8, p. e73844.
https://doi.org/10.1371/journal.pone.0073844.

68- TERSCHEK, A., TREMBLAY, N., WANG, S. V.
and BEERMANN, J.,(2025), Anthropogenic low-
frequency sound effects on resting metabolism and
energy pathways in two marine benthic crustaceans,
Marine Biology 172(5), p- 1-13.
https://doi.org/10.1007/s00227-025-04634-3

69- VAN ZYL, M. C., (2023), Feeding ecology of
southern right whales (Eubalaena australis) on the
South African west coast, University of Pretoria
(South Africa). p.

70- REISINGER, R. R., JOHNSON, C. and
FRIEDLAENDER, A. S., (2022), in Marine
Mammals: the Evolving Human Factor, Ed"Eds,
Springer, p. 149-192. https://doi.org/10.1007/978-3-
030-98100-6_5

71-  EL-DAIRI, R., OUTINEN, O. and
KANKAANPAA, H.,(2024), Anthropogenic
underwater noise: A review on physiological and
molecular responses of marine biota, Marine pollution
bulletin Vol. 199, p. 115978.
https://doi.org/10.1016/j.marpolbul.2023.115978.

72- TURCO, T, et al.,(2024), Behavioral and
ecological responses of an invasive freshwater mussel
to noise pollution.
https://dx.doi.org/10.2139/ssrn.4587582

73- ANDERSON, P. A., BERZINS, I. K., FOGARTY,
F., HAMLIN, H. J. and GUILLETTE JR, L. J.,(2011),
Sound, stress, and seahorses: the consequences of a
noisy environment to animal health, Aquaculture Vol.
311 (1-4), p. 129-138.
https://doi.org/10.1016/j.aquaculture.2010.11.013

74- WALE, M. A., SIMPSON, S. D. and RADFORD,
A. N.,(2013), Size-dependent physiological responses



http://cetsound/
http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html

[ Downloaded from marine-eng.ir on 2026-07-12 ]

[ DOI: 10.66224/marineeng.21.47.3 ]

YO-YO) NFF (FV) VY al o cwatige 4y i ] ol j9 508 00l (&5 00l gl Lo

mitigation, Marine Technology Society Journal Vol.
45, p. 80-88. https://doi.org/10.4031/MTSJ.45.6.2.
87- ANDERSSON, M. H,, ef al.,(2017), A framework
for regulating underwater noise during pile driving,
Naturvérdsverket.
88- DE ROBERTIS, A. HIJELLVIK, V.,
WILLIAMSON, N. J. and WILSON, C. D.,(2008),
Silent ships do not always encounter more fish:
comparison of acoustic backscatter recorded by a
noise-reduced and a conventional research vessel,
ICES Journal of Marine Science Vol. 65, p. 623-635.
https://doi.org/10.1093/icesjms/fsn025.
89- MERCHANT, N. D.,(2019), Underwater noise
abatement: Economic factors and policy options,
Environmental science & policy 92, p. 116-123.
https://doi.org/10.1016/j.envsci.2018.11.014.
90- SCHMIDTKE, E., NUTZEL, B. and LUDWIG,
S.,(2009), in Proceedings of the International
Conference an Acoustics. p. 269-270.
91- CHAHOURI, A., OUAHMANI, N. E,
CHOUKRALLAH, R. and YACOUBI, B.,(2019),
Physico-chemical and microbiological quality of
M’Zar wastewater treatment plant effluents and their
impact on the green irrigation of the Golf course,
International Journal of Recycling of Organic Waste in
Agriculture Vol. 8, p. 439-445.
https://doi.org/10.1007/s40093-019-00316-5

92- MERCHANT, N. D., PIROTTA, E., BARTON, T.
R. and THOMPSON, P. M.,(2014), Monitoring ship
noise to assess the impact of coastal developments on
marine mammals, Marine pollution bulletin Vol. 78,
p- 85-95.
https://doi.org/10.1016/j.marpolbul.2013.10.058.

93- HOWORTH, P.,(2015), FINAL REPORT MARINE
WILDLIFE MITIGATION MONITORING.

94- LEAPER, R., RENILSON, M. and RYAN,
C.,(2014), Reducing underwater noise from large
commercial ships: current status and future directions,
Journal of Ocean Technology Vol. 9.

95- DUAN, S., et al.,(2025), Managing Aquaculture
Noise: Impacts on Fish Hearing, Welfare, and
Mitigation Strategies, Reviews in Aquaculture Vol. 17,
p. €70013. https://doi.org/10.1111/raq.70013.

96- TYACK, P. L., FRISK, G., BOYD, I., URBAN, E.
and SEEYAVE, S.,(2015), International Quiet Ocean
Experiment Science Plan.



http://dx.doi.org/10.66224/marineeng.21.47.3
https://marine-eng.ir/article-1-1165-fa.html
http://www.tcpdf.org

