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N3ydeHa BO3MOXXHOCTb aKyCTMYECKOM OLIEHKH pACIpeesieHUs] IUIaHKTOHA B
Mope. OcHoBoW sBiIAIOTCS (GopMynbl A KoddduuueHTa paccesHus 3BYKa,
BKJIIOYAIOIIME pa3IMyHble MOIYIMIMPUUYECKUE 3aBUCUMOCTH CEUYEHHUS pacCesHUs
Ha OJIMHOYHOM T'eTepOTEHHOM BKIIIOUCHHMH M JBa THMA (YHKIHUN pacrpeneicHus
IUTAHKTOHA 10 pa3MepaM, U3BECTHBIE U3 JIUTEPATYPbl — CTEINIEHHOE U I'ayCCOBCKOE.
[lonmyuyeHHass cucTemMa ypaBHEHHH TO3BOJISIET IO JaHHBIM O Ko3(dduuuenre
paccesHusl OLEHUTh BaXKHYIO XapaKTEPUCTUKY OMONPOTYKTHMBHOCTH BOJHBIX Macc
— MAacCOBYIO KOHLEHTPALIMIO IUIAHKTOHA M €ro CyMMapHOE€ KOJIMYECTBO B
UHTEpBasie pa3MepoB. lIpencraBieHbl CpaBHUTENbHBIE OLEHKH KOHIEHTpalUu
IUIAHKTOHA 110 JAaHHBIM O pacCessHUM 3BYKa, IOJIY4YEHHBIM B SIIIOHCKOM U
OXOTCKOM MOpSIX.

KitoueBrbie cioBa: paccessHue 3BYKa, MEIKOMacIITabHasi CTPYKTypa, IUIaHKTOH,
NeITENbHBIN CII0M OKeaHa.

BBE/JIEHUE

AKyCTHYECKO€ 30HIUPOBAHME TIO3BOJSIET M3ydyaThb MEJIKOMACIITAOHYIO CTPYKTypy
MOPCKOW Cpeibl W €€ MPOCTPAHCTBEHHO-BPEMEHHYIO H3MEHYMBOCTH, CBS3aHHYIO C
TypOyJIEHTHBIMH 00pa30BaHUSAMH, MPOSBICHUEM BHYTPEHHUX BOJIH, HAJMYUEM ITy3BIPHKOB,
TBEpABIX B3BECEW, a TaKXKe IUIAHKTOHA W Jpyrux Owonormyeckux o0bekToB [1-5].
30HIMpOBAaHNE HAa OCHOBE PACCESHUS 3BYKa SIBIISICTCS JUCTAHIIMOHHBIM METOJIOM U B psijie
ciydae sBiIsgeTcs Haubojee TMPEeNNOYTHTENbHBIM B  IPAKTHKE OKEAHOJOTMYECKHX
uccnenoBanuii. OcoOblli MHTEpeC MpeACTaBisieT pa3paboTKa METONOB PEUIeHUs OOpaTHBIX
3a1a4, KOTOpBIE SBISIOTCS OCHOBOW /Il TMPUMEHEHHS METOAOB  aKyCTHYECKOTO
30H/IUPOBAHMUSL.

OpHUM M3 BaXHBIX AaCMEKTOB aKyCTHMYECKOIO MOHHUTOPHHIA OHOPECYpCOB SBISETCS
oTpesieIeHne KOHLEHTPAIMK, Pa3MEPHOTO M BHJOBOTO COCTaBa 300IUIAHKTOHA. DTU JaHHBIC
HEOOXOIMMBI TIPU U3YYEHUH OCOOCHHOCTEH MPOCTPAHCTBEHHOTO PACIpEesICHHs, TTOBEICHHUS
peI0 M ApYyruxX THAPOOMOHTOB, IPH OIEHKE IPOMBICIOBOW 3HAYMMOCTH CKOIIJICHUH,
COCTOSIHUS 3aracoB HOMyJSuH M T. 1. OCHOBY JaHHOW paboTHI COCTaBISIET 0OCYXICHHE

CBSI3M MeXIy KoddduimeHToM paccesHus 3Byka M, M pacHpeneieHHEM OHOMAacChl B
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pacrpeneneHus: OMoMacchl B ACATEIBHOM CJIO€ OKeaHa 0 JaHHBIM O pacCesiHMM 3ByKa. B
HacTOsIIEH paboTe B OCHOBY TaKOTO PAaCCMOTPEHHsS ITOJIOKEHA HM3BEeCTHas (GopMmyna Jis
ko3 dunmeHTa paccesHUS 3BYKa, BKIIOYAIONIAS PA3IMYHBIC IONYIMIIMPHUYECKHE CEYCHUS
paccesiHUsl Ha OJJUHOYHOM BKIIFOYCHHHU W JBa TUNA (QYHKIHMNA pacnpeiesieHus BKIIOYCHUHN 110
pasmepaM — CTemeHHoe M rayccoBckoe [D, 6]. IlocraHoBka 3agaud B OOIIMX dYepTax
TpaguIoHHa. HOBBIN TOAXO, 3aK/II0YACTCSl B HCMOIB30BAHUH TTOYIMITMPHUYECKIX (POPMYIT
JUIS CEYCHUS] PACCEeSTHUS HAa OJUHOYHOM BKJIFOUYEHUHM M JIBYX NMPAKTUYECKH BaXKHBIX THUIIOB
(GYHKIMH pacnpenesieHusi BKIIOUEHHH IO pa3MepaM, KOTOPBIM ITO3BOJIMI BBISIBUTH CBSI3b
MEXY SKCIIEPUMEHTAIFHBIMU U TEOPETHYECKIMH XapakTepucTukamu. [lomydeHnas cucrema
yYpaBHEHHI TIO3BOJIIET IO JaHHBIM O KOI()(UIIMEHTEe pacCesHUs OICHUTh BAXKHYIO
XapaKTePUCTHKY OHONMPOAYKTUBHOCTH BOJHBIX MacC — MAacCOBYIO KOHIICHTPAILHUIO
BKJIFOUCHHH M UX CYMMapHOE KOJIMUECTBO B MHTEpBaje pa3Mepos [7, 8].

1. B3AUMOCBSI3b PACCESIHUSA 3BYKA C KOHIIEHTPAIIMEM IJTAHKTOHA
Jlis ommcaHus paccesiHUs 3ByKa B cpelleé ¢ MHUKPOHEOJAHOPOIHOCTSAMHU BBOJSAT IHOHSTHE
ko3¢ unreHTa paccesHuss M,, KOTOpbli B OOPHOBCKOM NPHONMKEHUH OINPEEIseTCs

COI'JIaCHO BBIPAXCHUIO

Ibszlivmvlrz’ (1)

e |, ~P.?, |, ~ P’ — HHTEHCHMBHOCTH MaJAIONIETO HA HEOJHOPOIHOCTH U PACCESHHOIO

3ByKa COOTBETCTBEHHO, IIpu 3ToM P m B, — cooTBeTCTBEHHO, aMILIMTY bl Majaromeil Ha
o0beM V BONHBI M paccessHHOW B OOpaTHOM HampaBlieHHH, I — pacCTOSHUE [0
HEOJAHOpoAHOCTH, V ~ —  HMIyJIbCHBIM  paccewBarommii  oobem  cpeabl. s
OCTPOHANPABJICHHBIX M3Jydarenei, padoTaloNnX B UMITYJILCHOM peXuMe, 00beM V  MOKHO
samucath B Buge V =xr’6°cr/2, rne € — mmpuHa aMarpaMMbl HANPaBIECHHOCTH
u3iy4arens, C — CKOPOCTb 3ByKa, 7 — JUTUTENILHOCTh MMITyJibca 3ByKa. M3 ¢opmymsr (1)
MOYKHO HOJY4YHUTh SKCIIEPUMEHTAIbHOE 3HaueHHe K03 duiimenTa oOpaTHOro paccestHus 3ByKa

B JKUJIKOCTH B BHJIE
- 2 2
m, =(2/z0°cz)(R,/PR)". 2)
C NOMOIIBI MPUBEAECHHBIX (GOPMYJT MOXKHO JKCIIEPMMEHTAILHO ONPEJIENUTh YACTOTHYHO
3aBUCUMOCTh M, (@), KOTOpas MO3BOJSET yCTAHOBHMTH THII DACCEMBATENEH, a TAKKE
exp

HEKOTOpBIC MX XapaKTePUCTUKH, Hampumep, QYHKIMIO pacnpenencHust mo pasmepam J(R)

WM 00BEMHYIO KOHIICHTPAITHIO VO, OIIpENEeIAEMYIO B BHIE
Rmax 3
v, :(4;;/3)IR_ R°g(R)R. ©)

OCHOBOH Il TEOPETHYECKOTO PACCMOTPEHMs BOIPOCA O CBA3UM MeXay KoddduiuenTom

paccestHUS 3ByKa M, ¥ pacrpenereHneM OnoMacchl B MOPCKOH cpejie siBisieTcst hopMyia st

00beMHO# KoHIeHTpalwn (3) U popMyia st KO3PPHUITUCHTA pACCESHHsI, KOTOPYIO C Y4E€TOM
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BO3MOKHOM HpOCT‘paHCTBCHHOﬁ H3MCHYMBOCTH BIOJb PACCTOSAHUA I MOXXHO 3allMCaTh B BUJC
[5, 7]

m (1) = [, o, (Rg(R R @)

3necy 0,(R) cedyenune paccestHust 3Byka Ha oamHouHOM BKaroueHud, ((R,r) — dyHkmums

pacrpeneneHust BKIIIOYCHUH 1Mo pasMepaM R B pa3muYHBIX TOYKax mpocTpaHcTBa I . Mmes
00BEMHYI0 KOHIIEHTPALMIO BKJIIOYEHHH, MOKHO OMpPENEIUTh MAacCOBYIO KOHIIEHTPALMIO T10

bopmyie [7, 8]

Rmax ’
m, (r) = (47 13)[ ™ p'(NR*g(R, 1R, (5)
rme  p'(f) — IUTOTHOCTH CpEMbl, COCTaBJISIONIEH BKJIIOYEHHS B Pa3IMYHBIX TOYKAX
IPOCTPAHCTBA.

2. PEHIEHUE OBPATHBIX 3AJIAY ITPU PA3JIMYHBIX OYHKIMAX
PACIIPEJEJIEHUA ITNTAHKTOHA 110 PASMEPY

Kosn4yecTBeHHO CBsi3b pa3MEpOB M KOHIEGHTPAlMU 300IUIaHKTOHA mpu I<lcm ObLia
BrepBbie monydeHa LledmimuabiM [6] s OpraHuU3MOB, OOHMTAOUIMX B TPOMHYECKHX
Ouosiornyecku OeAHBIX M OMOJIOTMYECKH OoraThIX palioHaX OKeaHa, KOTOpas BbIpaXkaeTcs

bopmyoi dN/dW =AW™2, rne N — KoOJIHYECTBO IK3EMIUIIPOB B 10, W — Bgec,

BBIpa)KaeMbIi, KaK MPaBWIO, B MIUITUTpaMMax, A— KOHCTaHTa, XapaKTepu3yolias oonime
KHU3HH B palioHe. B HTOre MOXHO TMONYYUTHh CTENEHHYIO (YHKIHIO pacnpeeeHus

iaHkToHa mo pasmepam Buga dN /dl = Al™", tae A = 4.7, n = 3.7, npu 3TOM pazMEepHOCTH

takoBsl: [A]=eM™ 2, dN/dl= cv M. B ciyuae GOJBIINX pa3sMepoB 300MUIAHKTOHA TPH
I>1 cM yHKIMSA pacmpeneneHUsT UMEeT BHI TayCCOBCKOM (DYHKIMH C MAaKCHMyMOM IIPH
HEKOTOPOM  pasMmepe, KOTOPBIi MOXET OBbITh SPKO BBIPAKEHHBIM WM  HECKOJIBKO
pa3MasaHHBIM B 3aBHCHMOCTH OT BHJa 300IUIAHKTOHA. J[JI THIHMYHOTO OKEAHHYECKOTO
3001uTaHKTOHA ¢ pasmepamu ot 0,8...1 cm (komemozpl, ambumoas) a0 5...9 cM (3dBay3ums,
JIeKaIo 1bl) 0OBIYHO UMEIOTCS CIIEAYIONIas 3aKOHOMEPHOCTD Paclpe/e/iCHUs TI0 pa3MepaM —
C YBEJIMYECHHUEM pa3Mepa pacrpe/IeiieHue CTAHOBUTCS yiKe.

2.1. Cuyuaii cteneHHOi#i (PyHKIMHU pacnpeeeHUs O pa3Mepam
ITycts g(R)= AR™ [4,7], torma kodhduuueHT paccesHus OyIeT ONpeaesaThes
bopmyoi

M,(F, Ry) = ANG(Rrr) . 6(Ru) = [ 01(RIR TR, ©)
U3 (6) MokHO HamKcaTh

A(r) =m,(r, Rin) / 5(Riwax) - (7)

C npyroii ctopossl, u3 (5) a1 My CleayeT, 4To
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M, (1, Roe) = (47 13) p' A(NR " I(4—1), n<4. (8)
U3 bopmya (7), (8) moaygaem

4mp" R.,*"
My (1, Roec) = 5 m,(r). (9)

3(4 - n) &(Rmax)

2.2.  Cuyuaii rayccoBckoii (pyHKIIMH pacnpe/ejieHHs 10 pa3MepaM
B cmydae pacnpeneneHus BKJIIOYEHHI 1O pa3MepaM C TayCCOBCKOH (yHKIMEH BHaa

g(R,r) = B(r)exp[—( R-R(r))’ /Az] uMeeM

m,(r) = B(N)[, " o (R)exp[ —(R—R(r) )"/ A(r)? [R. (10)

Wurerpan, sxomamuii B (10), B ciaywae Gosee miaBHoro moeencHus ¢pynkuuu o1(R) mo

CPAaBHEHHIO C TayCCOBCKOW (YHKIMEH BBIUUCISAEM CTaHIAPTHBIM 00pa3oM METOJ0M
nepesana. B pesynbrare umeem [7, 8]

e—(A/Zﬁ)Z
J1+ (A/2R)?

Crienyer OTMETUTB, YTO B TOM ciydae, eciau ¢pyHkuus op(R) Oyaer umers pe3oHaHCHOE

m,(r,R) = B(r)v/zAc;(R) ~ B(rVzAay(R). (11)

NOBEJICHUE, TO BBIYUCIICHHE MHTErpajia YCIOXKHSAETCS, T. K. BKJIaJ B MHTErpan OyayT JaBaTb
JIBa MaKCUMyMa IOJMHTETPAJIBHOIO BBIPAXKEHUS — PE30HAHCHBIM MAaKCUMYM M MAaKCUMyM
(GyHKIMU pacripelesieHus] o pa3MepaM, KOTOpble B oOIIeM ciyyae He cOBMaaaroT. MOXHO
nokasaTth [7, 8], 4To pe30HaHCHBII BKJIAJl CIIEAYET YUYUTHIBATH B CIEAYIOIUX Ciydasx: 1) npu

R, <R B ciyuae, ecmu u=05,2/8 <<1; rae 6, = R/A, § — nocrosHHas 3aTyXaHHs HA
pesonance; 2) mpu R, < \/;F_? B cimyuae, ecimu u=0,°"/5>>1. B cimyuae y3Koro

rayCCOBCKOTO paclpeiesieHUs] WIM BKIIOYEHHS C HEBBICOKOM JOOPOTHOCTBHIO BIIMSHUE
PE30HAHCHOTO TIOBEJCHUSI CEYEHHUS OIMHOYHBIX BKIIOUEHHH Ha KoddduumeHT paccesHus

3BYKa OKa3bIBACTCS CYIIECTBEHHBIM TOJIBKO JIJIs MabIX BKIIOYeHHH ¢ Ry < R . OT™Mernm, uto

Ipy BBIOOpPE YaCTOT 3TO COOTBETCTBYET BBICOKHM dYacToTaM @ > @y(R). B mpyrom

NpeJeTbHOM CTy4ae BBICOKOJOOPOTHBIX BKJIFOUEHHH C JOCTATOYHO MIMPOKOH (yHKIHEH
pacrpeneleHusl CIEKTP Pa3MEpOB BKIKOYEHUM, KOTOPBIE BIUAKT CBOMMHU PE30HAHCHBIMHU
CBOWCTBAMH Ha TOBEACHUE KOXPPHUIMEHTAa PACCEsIHUS, B IIEJIOM PACIIUPSETCS J0 OOIBIINX

3HAYCHHUH +/ 4R .

BepHemcs Teneph K BHIYUCICHHIO 3aBUCUMOCTH MEXIy My U My B CIy4ae rayCCOBCKOIO

pacnpenenenus. Beranciaenne unrerpana (5) nposeaem anamoruuno (10), moaydaem
m, (r,R) = (47/3)p'B(r)vzAR®. (12)
IMoacrasss (12) B (11) momyyaem it rayCCOBCKOTO pacipeaeeHuUsI

m, = (47/3)p'(R*/ o, (R))m, . (13)
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3. OBILEE BbIPAXXEHUE JIUIA1 CBA3U KOOODOUILIMEHTA PACCEAHUA U
PACITPEJEJIEHNA BUOMACCHI

MosxHO MMOJIy4nTh 0611_[66 BBIPAXCHUC, IMO3BOJIAIOIMICE IO J3KCIICPUMEHTAJIBHBIM JaHHBIM

A7 ko3 puumenTa paccesHis M,  MOJdy4YaTh JaHHBIE MO paclpeneaeHuto buomaccel M, . B
exp

Ka4uCCTBC MOJCIN CCUCHUSA PACCCAHUA 01 MOKHO BI:IGpaTL OHY W3 MHOT'OYHUCJIICHHOTO psaa

HOJYIMITUPUYECKUX Mojened (cMm., Hampumep, [9-12]). B nmampHeiimnem uisi mpoBEICHUS
CPaBHEHHUS C OSKCICPUMCHTAIBHBIMH 3HAYCHUSIMH PACCMOTPUM CEYCHUS, ONpeIeiseMble
mozaenbto Crentona [10,11] u momensio Ha ocHoBe Qopmynsl Yy u [opckoit [12].
VYka3aHHbIE CEYCHUS HE UMCIOT PE30HAHCHOI'O XapaKkTepa, MO3TOMY BBIPAXKCHHUE ISl CBS3U

mg u m, CYHICCTBCHHO YIPOIIAOTCA KaK I CTCIICHHOIO, TaK W JI1 TI'ayCCOBCKOI'O
pacupCaciICHU. B uTore MoxHO HamucaTh ciaeayromee OGH_ICG BBIPAKCHUC, ITO3BOJIAIOLICE 1O

SKCIICPUMCHTAJILHBIM JAaHHBIM JJIA m, MoJIy4aTb JaHHBIC 11O paCpCACICHUIO OHoOMacchl mg

B PaMKaX JIBYX paclpeaeiieHuil — CTENEHHOT0 U T'ayCCOBCKOTO:
m,®(r, £)=D"(f)m,(r, f), (14)

rie ko3pdumuent D(PC)(f) pasen

472'p, Rmax47n g(P) - R—n
. (4= [* 5, (R, )RR
D( ' )(f) — B Rimin (15)
dap’  R® g(© ~ gl (RRO]

3 (R )

Ha puc.1 u puc.2 npencrasneHa 3aBucumocth kodpduruenta D) or wactotel u
MaKCHUMaJIbHBIX ~ pa3MEpOB  BKJIIOYCHWH,  MOJUUHSIONIMXCS ~ CTEIICHHOMY  3aKOHY
pacnpeneneHuss 1o pasmepaM. JlanHple TpaduKM TO3BOJISIOT ONPENCTUTH MacCOBYIO
KOHIIEHTPALMIO BKIIIOUEHMH My (Hampumep, 300MIaHKTOHA) B IpaMMax Ha JIUTP MOPCKOH
BOJIBI 10 OKCIEPUMEHTAIBHBIM 3HAYCHHSIM KOd(pQUIMEHTa paccestHHs 3Byka My,

M3MEPEHHBIM B M . [IpeIBAPHTEIFHO YKaXKEM, 9TO CYIIECTBYET SMITHPHUIECKAst CBSI3b Beca (B
rpamMmax) ¥ JJIMHBI TUIAHKTOHA (B CM):

W (L) =8.035-107°L>**, (16)
a TaKkKe Beca M paauyca SKBUBAJICHTHON cephl:
R(L) ~ (0.996W (L) + 7.7 -1070)¥2, a7

VIMeHHO nocieiHsis BeTMunHa GUTrypUpYET B PEICTABICHHBIX BhIle ypaBHeHusx (14), (15).

B. A. bynaHos, A. B. CTOpOXeHKO
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4. OHEHKM KOHLIEHTPALIMU ITNTAHKTOHA T10 AKYCTUYECKHNM JIAHHBIM

Hpe[[HOJIO)KI/IM, 4TO MaKCuMaJibHasA [JIMHA IUIAHKTOHA IOpdgAKa CAaHTUMCTPOB, TOraa

SKBHUBAJICHTHBI pa3Mep B pacHpelesieHHd IUIAHKTOHA IO pa3MepaM HUMEET BEIUYHHY
Ryex ~0.04 cM. Jlns Tunmunoit wactorsl f ~100 I’y momywaem D® ~5.10* r-m/n u s
JOCTATOYHO YACTO BCTPEUAIONIMXCS B MOPCKON mpakthke Bemmumu m,~107°...107 w7,

noyyyaeMm My ~5.1072...107 r/x.

10° 4 Y
: I & _— Rm=4 cMm
N 2.0cm
*\ B 1.0cm
; T 0.5cm
. . =emvems [),25 CM
7 “ "‘-\ 013 cm
1074 - % 0.06 cm
3 : % '\,I\ M - 0.03cm
] i . T ; 1.6 107 em
10° 4. o “---- 8.010%cm

el e M R e R e 4.010%cm

D(P) (1), e/m*m

g~R™" n=3.7

4 [
f=10"¢1.12)
f =10"ry

.

2l
fﬂ'ﬂ

=2.910°Ty

10" 10° R _,cm

max"

Puc. 2. 3aBucumocts D™ (R,,,) 1pu pasauyHBIX 4acTOTaxX 3ByKa
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U3 cpaBHEHUs pe3ybTaToOB 00JI0BA [IAHKTOHA U PACCUMTAHHOW My, TIOCIEIHSAS SBISETCS

CIMILKOM HU3KOW BeIWMYMHOU. JIJId NpHUBENEHHS B COOTBETCTBUE JSKCIECPUMEHTAIBHBIX
pe3yabTaTOB W OIEHOK 10 NPUBEJCHHBIM BbIlle (GopMyJaM CIEAyeT YMEHBIIUTh
MaKkCUMaJIbHBIM pa3sMep IUIAHKTOHA, KOTOPbIM Ha [JAaHHOM 4YacTOTe €Ile WIpaer

OTIPENIEIISIONIYI0 POJib. MOXHO BUIETh, YTO YMEHbIIEHUE L 10 2 MM (3TO SKBUBAJICHTHO

6
MEHBIICHUID R no BeimunHbel ~0.01 cMm), maer D ~10% rM/n1 u cooTBEeTCTBEHHO
max
TMOBBIIAET My JO BEMMYUHBI Mg ~1 /71, HaxXOJSIICHCA B TPaHUIAX SKCICPUMEHTATBHO

YCTAHOBJICHHOM OIIEHKU KOHIIEHTPAIIUH IJIAHKTOHA.

[IpencTaBuM Temepb CPaBHUTEIbHBIC OICHKHM KOHIIGHTPAIMU IUIAHKTOHA 1O JaHHBIM O
paccesiHUM 3BYKa, MOJIyYCHHBIM B KPYTOCBETHOW AKCIEAMIIMM HA MApyCHO-Y4EOHOM CyJHE
«Hanexma» Mopckoro rocyaapcTBeHHOro yHuBepcurera mMm. [. M. HeBembckoro B 2003—
2004 rr. [13, 14]. HekoTopsle pe3y/IbTaThl MPEACTABICHBI HA PUC. 3 IS Pa3IHYHBIX PaiOHOB
ATtnanTtrueckoro, Mumuiickoro u Tuxoro okeanos [7, 8].

ATNaHTUHECKUIA OKeaH:
1 - Puo pe XaHenpo-PonskneHas!

Tuxwii okeaH:

2 - Banbnapauco-Tantu
3 - Tantn-Ouaxm |
—— 4 - MNycan-BnagmeocTok ,...
n WHaWiiCKuii okeaH: ' @
ol I 5 - KonomGo-AneH ‘ﬁ ! |m "w

0.1% I J . | A ) I & i I-"'n -If
] LIT | '[ "_I I “'L‘;\“ J\l,r, " .l_,‘l."'biﬂli IJ"-_I.I- \ | |‘ ; | I ‘\"L.|

} m |Ml I W b I"
o,m-E ";i |

? T L T T Y Y 1
0 500 1000 1500 2000 2500 3000
r, KM

Puc. 3. KonneHTpanyst IiiaHkToOHa MO TAHHBIM O PACCEsSHUU 3BYKa ISl Pa3JIMYHBIX PaiOHOB
MupoBoro okeaHa (nanHbie KpyrocBetHo# sxcreauimu Ha [TYC «Hanexxna», 2003-2004 rr.)

W3 puc. 3 BUIHO, YTO B OTKPHITOM OKE€aHE CPEJHsIsI KOHIEHTpALUs IUNIAHKTOHA IPUMEPHO
OJIMHAKOBA B PA3JIMYHBIX paioHax. XOpOIIO BUAHBI BapHallMM KOHLEHTPALMM IUIAHKTOHA B
OTKPBITBIX 4YacTAX OKeaHa. KOHIEHTpalMs IUIAHKTOHA CYIECTBEHHO BO3pacTaeT BOJIW3U
OCTPOBOB B Tpomuyeckoil yactu okeaHa (Tpacca Tantu-Oupku), a TakKe B OKpaHHHBIX
Mopsix (SImoHCKOe MOpe), YTO COorjacyerTcs ¢ pe3ylibTaTaMH pa3inuuHbiX aBTopoB [1-3, 15].
Crnenyer OTMETUTb, YTO B IIENb(OBBIX palloHaX M OKPAMHHBIX MOpPSIX KOHTPAacTHOCTb
CYTOUYHBIX BapHalUil KOHLEHTPAIMK [UIAHKTOHA YMEHBIIIAeTCs.

B. A. bynaHos, A. B. CTOpOXeHKO
O BO3MOXHOCTM aKyCTUYECKOW OLEeHKM pacrnpeaeneHns naaHKToHa B Mope
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5. UCCIIEJOBAHNA PACCESAHNA 3BYKA U PACITPEAEJIEHUE BMOMACCBHI HA
OTHEJIBHBIX TPACCAX B AIIOHCKOM N OXOTCKOM MOPAX

5.1. HccaenoBanus paccesiHus 3Byka Ha mesib@pe SAnoHckoro mops
Ha puc. 4 npexncraBieHo pacnpenenenre koddduimenTa paccesHus 3Byka M, (Z,r) s

Tpaccel Ha wenbde Snonckoro mops ot mbica Illynbua 3anuBa Ilerpa Benukoro B cTopony
OTKPBITOTO MOpsi, NosTyueHHbIe B Havyasne utoHs 2007 r.

0 2 4 6 8 10 12 14 16 18 20

Puc. 4. Pactipenenenue koddduierta paccesiaust 38yka M, (z,r) st Tpacchl Ha mmesbde
SINOHCKOTO MOPSI B BECEHHUI TIEPUOJ

Hapsiny ¢ xoadduuueHToM paccesHus M, I XapaKTEPUCTUKU 3BYKOPACCEUBAIOLIETO
CJIOS 4aCTO BBOJAT CUITY CJI0s ITO (hopMmyiie

h

$,(@)=101g| | m, (w,2)dz |, (18)

roe N, — MakcuManbHas TOJIIMHA CJIOs, HampuMep, [0 JAHA WIA A0 TPAHHUIIBI
30oHIMpoBanHus (3adactyio N, BBHIOMPArOT paBHOW TOJIIMHE BEPXHEH YaCTH EATEIBHOTO
cnost okeana h ., =200 m). BuaHo, 4To cuia ciiost BennurHa 6e3pa3MepHasi, HO 3aBUCSIIAst OT

TOJIIMWHBI CJIOA.

B. A. bynaHos, A. B. CTOpOXeHKO
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B neBom BepxHeM yrily puc. 4 npejacTaBiieHa 3aBUCHUMOCTbH CHJIBI 3BYKOPAaCCEHUBAIOIINX
cnoeB S,(r) Bmomb Tpaccel (CxemMa — B TPAaBOM BEPXHEM YIIy), KOTOpas XapaKTepH3yer

CYIIECTBEHHYIO TOPH30HTAIBHYI) HEOJHOPOJHOCTh paclpeiesieHusT MEeITKOMAaCIITaOHBIX
HEOJHOPOIHOCTEM.

5.2. OueHka OHONPOAYKTHBHOCTH BOJHBIX MACC 0 AKYCTHYECKUM JAHHBIM
B mpenmnonoxennu, 4T0 OCHOBHOW BKIIAJ] B BEIUYHHY KOX(PQHUIIMEHTA pacCesiHHs 3BYKa

BHOCHUT IIUIAaHKTOH, Ha pHUC. 5 MNPEACTAaBJICHO PacClpCACIICHUC MAaCChl IIJIAHKTOHA mg,

COCPEIOTOUYCHHONH B HUMITYJIbCHOM OOBEME COHapa W TPUXOMAUICHCS Ha DJIEMEHT JJIMHBI
TPAcChl, MPEACTaBIEHHON Ha puc. 5 it kosdduimenta paccesuus 3Byka M, (z,r), Ecinm

IPOMHTErPUPOBATH TaHHYIO KPHUBYIO 110 BCEH JJIMHE TPACCHI, MOKEM OLIEHUTH OOIIYI0 Maccy

IJIAHKTOHA My, COAEPKAILYIOCS B 00Jy4EHHOM 0OBEME BOJBI BJIOJb BCEH TPACcChl JUTMHON

ok0j10 21 kM. B Wrore oHa maer CpeaHIOI KOHIIEHTPAIMIO IUIAHKTOHA IO TPacce OKOJIO
0.01 r/n, cormacyromuecss ¢ JaHHBIMH, MPEACTaBACHHBIMH Ha pHC. 3. DTa BeIMYHHA
COOTBETCTBYET XapaKTEPHBIM 3HAYEHHUSAM ILIOTHOCTH OHMOMAcChl IUTAHKTOHA, KOTOpas II0

pe3ysbTaTaM pa3IHYHbIX aBTOPOB COJCPIKUTCS B MOPCKOW BOJIC B CXOXKUX paiioHax mops [1-
3, 12-15].

Biomass in g/m

r,m

Puc. 5. Pacnipenenenue Maccol IIaHKTOHa Mg (1), COCPEOTOUEHHON B MMITYJIbCHOM 00bEME

COHapa u HpI/IXOZ[SIH_[eI‘/JICH Ha 3JICMCHT IJIMHBI TPACCHI. I[aHHBIe A1 TpaCCbl COOTBETCTBYIOT
puc. 4 s m,(z,r)

B. A. bynaHos, A. B. CTOpOXeHKO
O BO3MOXHOCTM aKyCTUYECKOW OLEeHKM pacrnpeaeneHns naaHKToHa B Mope
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6. UCCJIEJOBAHUSA PACCESHUA 3BYKA U PACIIPEJAEJIEHN A TIJIAHKTOHA B

OXOTCKOM MOPE

Ha puc. 6 npeacrasieHa mpocTpaHCTBEHHAs! CTPYKTypa KOA(PPHUIIMEHTa pacCEesTHUSI 3ByKa
Ha MEJKOMACIITA0HBIX HEOJHOPOIHOCTSIX OHOJIOTMYECKOTO TPOHMCXOXICHUS Ha YacToTe
100 k't B Bepxuem cioe Oxorckoro mopsi B aBrycre 2010 r. (BepXHHI PHUCYHOK), CIIEKTP
CHIIBI PacCEMBAIONIETO CIIOS BJIOJIb TPACCHI, PACCYMTAHHOW MPU HCIOJIH30BAHUU (HOPMYIIBI
(18) (ma Bpe3ke BBepxy) M OICHKA pacIlpeacsieHus OMOMAacChl BIOJb TPacChl (HUKHUIN
pPHCYHOK). AKycTuueckue ucciefoBanus B OXOTCKOM u SIMOHCKOM MOpSIX MPOBOIHIUCH
HenpepblBHO B nepuoa skcneauuuu Ha IIYC «Hapexna» Mopckoro rocynapcTBEHHOTO
yHuBepcuteTa uM. . M. HeBenbckoro BIoib BCEro Mapmipyra ¢ 3 aBrycra 1mo 2 CeHTSIOps
2010 r. 3mech mpenacraBleH OXWH W3 HawOoliee XapaKTepHBIX (parMeHTOB 3amucu
3BYKOPACCEHBAIOMIMX CJIOEB, KOTOPBIM ObLT Mpou3BeAcH Ha Tpacce 52 kM B OXOTCKOM MOpe B
BOMM3M MbIca Enn3aBersl, ceBepHas OKOHEYHOCTH 0. CaxayuH.

| ) [ r | ; . ¢ I ‘l’l ; My 1‘“
10 ﬂr . g KA;'MW”"\""WWMM\‘M:?:% & =fr
ol ikl S i

.. b 1 s
304 - | 4 3 om 1:9

k!2 ki
&0 - , : : Sk

0.2
0.0 T T T T T T ¥ T T T

0 10 20 30 40 50
r, km

Puc. 6. Ctpykrypa paccesiHus 3ByKa Ha MEJIKOMAcCIITaOHBIX HEOHOPOIHOCTSIX
ouonornveckoro npoucxoxaeHus Ha yactore 100 k' B Oxorckom mope B aBrycte 2010 r.
(BepXHHIi pUCYHOK), CHEKTp CHJIBI PACCEUBAIOLIETO CIIOS BIOJb TPAcchl (Ha Bpe3Ke BBEPXY) U
OLICHKA pacpeieieHus] 0MOMAacChl BIOJIb TPACCHI (HUKHUI PUCYHOK)

W3 cpaBHEHUs pe3yJIbTaTOB, PEJICTABICHHBIX HAa pUC. 4 U 6, BUIHBI OTJIMYUS B CTPYKTYPE
paccessHUS 3ByKa, XapaKTepu3yromuecs O0ojiee CHIBbHBIM 3BYKOPAaCCEHBAIOIIUM CJIOEM B
OXOTCKOM MoOpe 10 cpaBHEHHIO ¢ Imeiabpom SnoHckoro mops. M3 puc. 6 Xopomo BHIHBI
XapaKTepHbIC BapHWalldd pAcCesHUS 3ByKa, CBS3aHHBIE C BHYTPEHHUMH BOJIHAMH,
JIOKQJIN30BaHHBIMKM BOJIM3U BEPXHCH W HIDKHEW TpaHUI] TEPMOKIMHA HA TIIyOMHaX OKOJIO
4...6 m u 10...15 M, cooTBeTcTBeHHO. M3 pe3ynbTaToB, MPEACTABICHHBIX HA PHUC. 6, BUIHO,

YTO MMEETCsl 3HAYMTEIbHAs NPOCTPAHCTBCHHAs W3MEHYMBOCTH M (I), KOTOpas CBsi3aHa C

XapaKTEePHbIMH 3aKOHOMEPHOCTSAMH pacIpe/iesieHUs MJIaHKTOHA 0 TIyOWHE BIOJIb TPACCHI.

B. A. bynaHos, A. B. CTOpOXeHKO
O BO3MOXHOCTM aKyCTUYECKOW OLEeHKM pacrnpeaeneHns naaHKToHa B Mope
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Monyisiupst ocaeHAMH TEPMOKIIMHA [PUBOJUT K CYLIECTBEHHbIM Bapuauusm m(r). Ha

BpEe3KE pHUC. 6 TMpeacTaBiICHBbI CIEKTpalJbHbIE IHKH, OTBEYAIOLIUME  XapaKTEpHBIM
IIPOCTPAHCTBEHHBIM II€PUOJAM BHYTPEHHUX BOJIH, PaCIpPOCTPAHAIOIIUXCSA B BEPXHEM CIIOE

Mopsi.
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Puc. 7. a) Pacnipenienienne TeMeparypbl B Hauajle TPacchl, IIOKa3aHHo# Ha puc. 6.,
6) Pacnipenenenue yactotsl bpenra-Bsiicsist N?(z) B Hauale Tpacchl, OKa3aHHOI Ha pucC. 6

Ha puc. 7 mpencraBieHbl pacrupeneieHus: TeMIepaTtypbl U 4acToThl bpeHta-Bsiicsis

N?(z)=—(g/p)(dp/dz), usmepeHHble B Hauane Tpacchl. BumHO, 4TO pacipenencHue

vactotsl Bpenta-Bsiicans N?(Z) cooTBeTcTyeT mapamerpaM BHYTPEHHHX BOJH, KOTOPBIE
BUIHBI Ha puc. 6 mia kodddummenta paccesHus 3Byka. Hambosee pe3kue TpajreHTHI
TeMmepaTyphl H Hambomee TiyOokas moTeHuuanrbHas sma N?(z), nokanmsyromas

BHYTPEHHHUE BOJIHBI, PACMOJIOKEHBl 110 TiayOuHbl okojo 30 merpoB. MMeHHO 31ech B
OCHOBHOM M COCPEI0TOYEHBI HaOOJIbIINE 3HaUeHUs KO (UIIEHTA pacCEesHUS 3BYKa.

3AKJIIOYEHUE

OcHOBOW U1 paCCMOTPEHHMSI BOIIPOCa O CBSI3U MEXAYy KOIPOUIIMEHTOM paccesHUs 3ByKa

M, ¥ pacnpeaerceHUeM OMoMacchl B MOPCKOW cpelie siBuiIack (opmyia ains koddduuuenra

paccesiHusl, BKJIIOYAIOIIAs Pa3IMYHbIE MOJyIMIIMPUYECKHE 3aBUCUMOCTH CEUCHHS pacCesHUs
Ha OJMHOYHOM BKJIIOYEHHHU U JIBa THNA (QYHKIMIA pacrpelesieHus] BKIIOUYEHUH 1Mo pa3zMepam
— CTemneHHoe W rayccoBckoe. [losydeHHast cuctemMa ypaBHEHUH MO3BOJIMJIA [0 JAHHBIM O
K02 uLmeHTe paccesHUs] OLEHUTh BAXHYIO XapaKTEPUCTUKY OHONPOIYKTHBHOCTH BOJHBIX
Macc — MAacCOBYIO KOHIEHTPAIMIO BKJIIOUEHUH M MX CyMMapHOE KOJIMYECTBO B MHTEpBAJIC
pa3mepoB. IIpoBeneHbl CpaBHUTENbHBIE OLIEHKM KOHIEHTPAIMM IUIAHKTOHA IO JAHHBIM O
paccessHUM 3BYKa, MOJIyY€HHBIM B KPYTOCBETHOH SKCIEAMIMHM Ha napycHuke «Hanexna» B
2003-2004 rr., xoTOpble BBIABUIM XapaKTepHbIC BapuallMM KOHLEHTPALMM IUIAHKTOHA B
OTKPBITBIX YaCTSAX OKeaHa. M3 MOoTy4eHHBIX Pe3yIbTaToOB cielyeT 0OpaTUuTh BHUMaHHUE Ha TO,

4TO Ha HIEeTb(pe U B OKPAUHHBIX MOPSAX KOHTPACTHOCTh CYTOUHBIX BapHUallMil KOHIEHTpaIUU

B. A. bynaHos, A. B. CTOpOXeHKO
O BO3MOXHOCTM aKyCTUYECKOW OLEeHKM pacrnpeaeneHns naaHKToHa B Mope
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IUTAHKTOHA yMEHbIaeTcsl. Pe3ynbraThl, MojlydeHHbIe B 11eIb(OBOM YacTH SMOHCKOTo MOpS U
OXOTCKOM MOpe, COIVIaCyIOTCSl C XapaKTepPHBIMU OLICHKaMH KOHIIEHTpAIMHM IUIAHKTOHA B
CXOXHX pailoHax okeana. [lomydeHHoe peleHue, cBs3bIBarouiee KOIPQPUIIMEHT paccessHUs

3ByKa M, W pacmpeneieHue OMOMAacchl B MOPCKOHW cpene, HpEeACTaBiseT HHTEpeC s

UCIIOJIb30BaHUSI €r0 B METOJE AaKyCTHUECKOr0O MOHMTOPUHIa OHOpEeCcypcoB Ha OCHOBE
paccesiHUsI 3ByKa.

Pabota Obuna mojiep)kaHa TPAaHTOM TOCYJIAPCTBEHHOM MOAJIEPKKU BEAYIIUX HAYYHBIX
mkon PO Ne HIII-3641.2010.5, rpantamu PODU Ne 09-02-01030-a, IBO PAH Ne09-1-I117-
04, NeQ9-111-A-07-314, Ne10-111-B-07-189.
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