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OIIPEJEJIEHUE ITAPAMETPOB ITPUBPEXKHOT'O BOJTHEHUSA
HUHTEP®EPOMETPUYECKHUM PAJTMOJIOKATOPOM C CUHTE3UPOBAHHOM AIIEPTYPOM

[pubpexHbie 30HBI MOpEil U OKEaHOB BCera ObUIM U OCTAIOTCS OCOOEHHO 3HAYMMBIMH B )KU3HEICATEILHOCTH OOJBIINHCTBA JTI0-
neit. Hapsiny co crabumusupyronmm GpakTopoM MOroAbl U KIIHMAaTta, 00yCIIOBICHHBIM OJIM30CTHIO BOJbI, HA IPAHMIIE CYLIH U MOPSI BO3HHKa-
10T crenuIIecKre TPaJANeHThl H IIOTOKH TeIlla, BIATH, JABIEHUS U JIp., YTO HOPOXKAAeT Ype3BhlUaliHble CHTYally U IIPUBOIUT K HEO0X0-
JMMOCTH X JHATHOCTHKU M MPOrHO3MpoBaHus. OCHOBOI! LiEICHAIIPABICHHOTO U3y4€HHUs BO3/ICHCTBUS IPUPOAHBIX U aHTPOIIOT€HHBIX (hak-
TOPOB Ha NPUOPEKHBIC 30HBI M, B YACTHOCTH, HA MOPCKHE Oepera SBIAETCS MOHHTOPHHT OeperoBbIx mpoueccoB. Cpean COBPEMEHHBIX METO-
JIOB MOHUTOPHHTA COCTOSIHHSL OKPY’KaIOIel cpelbl 0COOCHHO MEePCHIEeKTHBHBIME SIBISIOTCS AUCTAHIIMOHHBIE METObI 30HAUpOBaHMs. B pa-
00Te npeaCcTaBIeHbl PE3yIbTaThl PAHOIOKAMOHHOTO 30HIMPOBAaHUS IPUOPEKHOM 30HbI B AenbTe peku Heto Pusep (wrar Ceepnas Kapo-
nuna, CIIA) ¢ moMowIbI0 paauooKaTopa ¢ cuHTe3upoBanHoii aneprypoil (PCA). [IpoBezena oleHKa napaMeTpoB IPUOPEKHOrO BOJIHEHHS,
TaKHX KaK BBICOTA BOJHBL, (ha30Basi CKOPOCTb, JUIMHA IPeOHS | T. 1., 1o PCA m300pakeHusM. Pa3paboTtaH aaroputM onpeeneHns IHPUHBI
1 GopMBI CrieKTpa paananbHOi KOMIIOHEHTBI CKOPOCTH YaCTHII KUIKOCTU B OOPYIIMBAIOLICHCS BOJHE U MOJIydeHa 3aBHCHMOCTh JHana3oHa
panuaIbHBIX CKOPOCTEH YacTHIl OT 3HAUYUTENbHOM BbICOTHI BOJIH. M. 9. Tabun. 1. bubauorp. 15 Hass.

KioueBble ¢10Ba: TUCTaHIOHHOE 30HIUPOBAHNUE, Pafiap ¢ CHHTE3UPOBAHHON anepTypoii, 00pyIINBAIOIINECS BOJIHEL.

3a mocnenHee BpeMs pa3paboTKa M pa3BH-
THE METOJIOB JWCTAHIIMOHHOTO 30HAWPOBAHHS IIPU-
OpesKHOM 30HBI IIPU TOMOIIHU PAIHOIOKATOPOB, pas-
MEIIECHHBIX Ha JISTKUX CaMOJIETaX WM OCCIMIOTHBIX
JIeTaTeNFHBIX amllapaTaxX, CTAHOBATCS Bce Oojee ak-
TyaJbHBIMH.

[pubpexnas mopckas 30Ha (I13) — 30Ha
B3aMMOJICHCTBHUSI MOPSL U CYIIH, COCTOSIIAsT U3 MOP-
ckoro Oepera, OeperoBoii JMHUKM U GEperoBoro Moj-
BogHoro ckjoHa. [llupuna I13 u3meHnsieTcst ot He-
CKOJIBKUX JIECSATKOB METPOB JO HECKOJIBKUX KHIIO-
MeTpoB. B mpenenax 3Toit 30HBI pa3BHBaOTCS abpa-
3usg OEperoB M AaKKyMYISIUS ITOPOXKIAEMBIX €10
ocagkoB. Ha ¢opmupoBanue [13 BmuseT psa dakro-
POB — MOpCKHE TEYCHHS, BONHCHHE, KIIUMAT, HaJH-
yue pek u T. 1. [1].

B MoHHTOpHHTE MPOLIECCOB, MPOUCXOAAIINX B
13, 3amHTepecoBaHO OOJBIIOE KOIMISCTBO €CTECTBO-
WCTIBITATENCH, HHKEHEPOB, DKOJIOTOB, PHIOAKOB, MO-
PSIKOB | 1.

HccrenoBanme MpoIeccoB, MPOUCXOISIINX
B II3, saBisteTcd CIIOKHOHM 3amaueil. 3HAUYHUTENILHAS
4acTh 3HAHWH O JWHAMEKE TaKUX 30H IOJydeHa C
WCIIONIE30BAaHUEM JIPeH(YIOINX WM HETIOIBUKHBIX
CeHCOpOB. JlaTuWku MAaBICHUS NPUMEHSIOTCS YIS
ompezeneHus BbICOTbl BoJiHBL, CBY-uzmeputenu
CKOPOCTH M YJIbTPAa3BYKOBbIE W3MEPUTENN BEPTHUKAIb-
HOTO MPOQWIS CKOPOCTH HCHOJB3YIOTCS ISl OIpe-
JICIICHHSI CKOPOCTH TPUOPESKHBIX TedeHUi. OIHAKO
UCIIOJIb30BAaHUE TAKUX JTATYUKOB IPU MOHUTOPHHTE
OOJIBIINX MPOCTPAHCTB TpeOyeT OONBIINX (HUHAHCO-
BBIX 3aTpaT. [lodTOMy pa3paboTka paaHoIOKAIHOH-
HBIX METOJIOB 30HIUPOBAHUS MOPCKOH MOBEPXHOCTH
JUTSL IpoBeJeHUs u3MepeHuit fuHaMmuku [13 sBasercst
aKTyaJIbHOH 3a1ayeil. OCHOBHBIM HEJIOCTAaTKOM pajio-
JIOKAITMOHHBIX METOJIOB SIBIISICTCS TO, YTO U3MEPEHUE
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THAPOJMHAMUYECKUX mapameTpoB I13 mpousBoauTcs
KOCBEHHO, YTO TpeOyeT IPUBIICYECHHS CIICIHATbHBIX
BBIYHCIIUTEIBHBIX allTOPUTMOB ISl TIOJTyYCHHUS STHUX
nmapameTpoB. Kpome TOro, OONBIIMHCTBO pajvo-
JIOKAIIMOHHBIX METOJIOB TIO3BOJISIIOT TIONy4aTh HH-
(hopMarmIo TOJIBKO O IPOILEccax, MPOUCXOAAIINX Ha
Mopckoi moBepxHOCTH (Tak kak CBUY-pammnoBoiHBI
HE TPOHHUKAIOT B TOJILYy BoAbl). TeM He MeHee, B
HacTOsIIIee BPeMsI CyHIECTBYET HECKOIBKO METOJHK,
MO3BOJISIOIINX OMPEACINTh HEKOTOPhIE OKEeaHOoIpa-
¢uyeckne mapaMeTpsl, TaKHe Kak ITOBEPXHOCTHBIE
TeueHus [2—-4] u OaTUMETpHYECKUEC W3MCHEHHS B
MEJIKOBO/IHO# 30He [5] Mo paguoNoKanuOHHBIM H3-
MepeHnsM. OniHa U3 TaKUX METOAMK 3aJI0XKeHa B OcC-
HOBY IIOCTPOCHHUSI M3MEPHUTEIFHOTO KOMIUIEKCa Ha
0aze ByX MasorabapuTHBIX ABYXJIyYEBBIX NPOAOIb-
ueix (along track) unTepdepomerpuueckux pasro-
JIOKATOPOB C CHHTE3UpoBaHHO# aneprtypoit (PCA) [6],
pa3pabOTaHHOTO JUIS MOCTPOCHHS BBICOKOTOYHBIX
kapt teyenuit B 13 [7]. HaummeHee wusydeHHOU
mpoOiieMoii, BOSHUKINEH MpPH PEIIeHUH 3TOH 3ama-
YM, SBIAETCS BIMSHHWE OTPaXXEHUIl OT oOpymu-
BafOIMUXCS BONH Ha KadecTBO PCA-m300pakeHHIA.
3a cuer 6onbmIoN 3()(PEKTUBHON MTOBEPXHOCTH pac-
cestaus (OI1P) u BBICOKMX CKOpocTell oTpaxaresei
oOpymuBalomuecss BOJHBI XOPOIIO 3aMETHBl Ha
n300pakeHMsIX, MONIydeHHbIX npu nomouw PCA.
HecMmoTpst Ha 3HAYMTENIFHOE KOJIMYECTBO HKCIEPH-
MEHTOB I10 M3YYEHHIO NMPHUOPEXHOI 30HBI NPH IO-
Mot PCA [8, 9], 1o HacTosIero BpeMeH! He yjie-
JSUI0CHh JJOCTAaTOYHO BHHMAHHS HCCIIEIOBAHHIO 00-
PYIIMBAIOLIMXCSI BOJIH.

Lenpro maHHBIX HCCIEIOBAHUN SBISIETCS
anann3 PCA-u300paxeHuil oOpyImMBaomuxcs BOJIH
JUISl TAJIbHEHINEro MCIIONb30BaHMS ITOJy4eHHOH HH-
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(opMan TpU OIEHKE IMapaMeTpOB TMPHOPEKHOTO
BOJIHEHUS, TAKHX KaK BBICOTa BOJIHBI, (pa3oBas CKoO-
POCTB, [UTMHA TPEOHS U T. 1.

Onucanue usmepumenvHol cucmemvl. JDKCIIe-
pPHMEHTAIbHbIE  HMCCICNOBAHUS  NPOBOIAMINCH  C

TIOMOIIBI0  M3MEPHUTENBHOTO KOoMIUIekca (pwmc. 1),
COCTOSIILIETO U3 ABYX MaJOra0apuTHBIX ABYXITYyUEBBIX
npoaosbHBIX HHTEpdepomerpudeckux PCA, aHTeH-
HOW cHcTeMbl, AByxdacToTHoro GPS-mpuemnmka,
MHEPUIUAILHOTO HABUTAIIHOHHOTO OJIOKA M BBIYUCIIHU-
TEJIBHOI'O YCTPOMCTBA.

Puc. 1. U3mepurenpublii komruieke: 1 — GPS-npuemnnk; 2 — 610ku
nutanus; 3 — aByxkaHaubHbIH PCA; 4 — HHepIMaIbHBIN HaBUra-
ILIMOHHEIN OJI0K

W3mepuTenbHbIl KOMIUIEKC YCTaHOBJIEH Ha
Hebombmiom camosiete (puc. 2). Illupuna crextpa
M3JIy4aeMOro CUTHajla KaKJO0ro M3 pajroJIoKaTopoB
cucteMsl coctaBiseT 80 MI'1, 4To COOTBETCTBYyeT
Pa3pelICHHUIO 110 TaJbHOCTH pajarosiokaTopa 1,88 m.

Puc. 2. Antennsl PCA, CMOHTHpOBaHHBIC Ha JIETKOM CaMoJIeTe
«lleccua-172»: 1 — nepeparomast aHTeHHa; 2 — IPHEMHBIC AHTCHHBI

B npencraBiieHHO cepuu 3KCIEPUMEHTOB
ucnoiap3oBajics oguH PCA ¢ TpeMs MOJIOCKOBBIMU
anTeHHamu (puc. 2). [ onpenencHus MOJOKCHUS
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caMmoJieTa U ero HalpaBJICHHs JBHKCHUSI, KOMIIOHEHT
BEKTOpa CKOPOCTH M YCKOPEHHs HCIOJIb30BAIUCH
aHHBIC AByXx4yacTOoTHOro GPS-mpmemMHmKa m mHEp-
[MAJILHOTO HABUTALIMOHHOTO OJIOKA. DTO IO3BOJIMIO
OTpE/IeTIATh KOOPAUHATBI CAMOJIETa C TOYHOCTBIO 10
5 ¢M ¥ KOMIOHEHTBI BEKTOpa CKOPOCTH C TOYHOCTBIO
1o 0,05 m/c. Paccrostane Mexy (ha30BEIMH HIEHTPaMH
aHTeHH — 1 M, cpemHss ckopocTs camoiera 50 m/c.
JHeranpHoe ommcanne nHTephepomerpmueckux PCA
U METOJMKA MPOBEJICHUS HM3MEPCHUI MPUBEICHBI B
paborax [6, 7]. OCHOBHBIE TaKTHKO-TEXHHYECCKHE Xa-
PaKTEPUCTUKHU ITUX JIOKATOPOB MPEICTABICHBI B Ta0-
JHILE.

TakTuko-TexHHueckue xapakTepuctuku PCA

XapakTepuCTUKH ITapametpsl
KonuuecTtBo kananos 2/4
(mepenaya/mprem)

Juana3on pabouux gacrot, ['T1y 43...4,5

M3nyyaemasi MOIIHOCTD 1Bt

Tun curnana HEMPePBIB-
HbIH

Pa6ouas nonoca, MI'g 80

Pazpemienune o JaabHOCTH, M 1,88

lupuHa JUarpaMMbl HaIPaBICHHOCTH

B TOPU30HTAIBHON/BEPTUKAIBHOM ILIOC- 7/25

KOCTH, TPayChl

Vron MexKIy HalpaBlIeHUEM ABKCHUS U

HaIpaBlIeHHEeM BIIEPEICMOTILICH/Ha3a - 30/150

CMOTpSIILEH aHTEHHBI, TPATYCh

Memoouka npogedenus  IKCHepUMEHMA.

[TpencTaBneHHble JaHHBIC MOJYYEHBI B XOZE CEPHU
9KCIIEPUMEHTOB, MpoBeneHHbIXx 1-20 mas 2012r. B
nenste peku Hero Pusep (mrat Ceseprast KaponmHa,
CIIIA) Jlaboparopueit mpukiagHo#i ¢Gusuku YHU-
BEpCUTETA Bamunarrona (Applied Physics
Laboratory, University of Washington) B pamkax
nporpammbl RIVET. DkcnepuMeHTH IPOBOAMINCE B
Pa3IMYHBIX MOTOAHBIX YCIOBHUSX, NPH PAa3IHYHOH
BBICOTE W HAINPaBJIEHUH BOJIH, Pa3HON CKOPOCTH BET-
pa, BO BpeMs BEICOKOW M HU3KOW (ha3bl mprutiBa. Jis
cOopa JMaHHBIX O COCTOSHMM HPUOPEXHOW MENKO-
BOJIHOW 30HBI OBUIO ycTaHOBICHO 20 NTaTYNKOB HaB-
nenust. [ onpeneneHusl HaNpaBiIeHUsI U CKOPOCTH
TEUeHMH 3a Jac JI0 Hadajia OTJIMBA B BEPXOBBSIX YCThS
peku BhITycKaynuch 24 npeidyromux Oys. Kapra
pUOpPEX)HON 30HBI UCCIIEyeMOro paiioHa MpescTaB-
neHa Ha puc. 3 [10]. Beicota BoJHEHHS B 30HE DKC-
HNEpUMEHTa ONpeAesulach MpHU TOMOLIM JAaTYMKOB
JIaBJICHUs], YCTaHOBIIEHHBIX Ha pacctosHuu 170, 550
n 750 m ot OeperoBoit nuHMM (natauku ql7, 18 u
p28 Ha puc. 4). BpemeHHble peanu3alniy JaBlICHUS
KOHBEPTHPOBAIUCh B pealu3allid BBICOT MOPCKOH
MOBEPXHOCTH. {11 8-MHHYTHBIX MHTEPBAJIOB TaKXke
BBIYHCISUIACH 3HAYMTEbHAS BBICOTA BOJH [11].
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Puc. 3. INonoxxeHne auarpaMM HampaBlIeHHOCTH aHTeHH PCA B
MPOCTPAHCTBE

Puc. 4. Kapra yctes peku Hoio Pusep: q17, q18, p28 — matumku
JIaBJICHHS

Cuenamypwr obpyuusarowuxcs 6onn. Banmo-
JISWCTBHE MOIIHBIX TPUIMBHBIX M PEYHBIX TCUCHUH C
JTHOM B MEIIKOBOJHBIX 30HaX MPUBOAMT K 0Opa3oBa-
HUIO MOIIHBIX OOpPYIIMBAIOUIMXCS BOJH BOJIHM3H
YCTBSl ¥ BJIOJIb PUOPEIKHOM 30HBI, IPUMBIKAIOLIECH K
ycthio. Iponecc pa3pyiieHus BOJIH XapakTepu3yeTcs
CyIlecTBeHHbIM yBenuueHneM OIIP u paamambHOM
CKOPOCTH YaCTHI[ IPUIIOBEPXHOCTHOTO CJI0S BOJBI.

OTnuunTeNnbHBIE TNPHU3HAKA  OOpYIIMBaro-
LIMXCS BOJH XOpowLIo BUIHEI Ha kaptax JIIP (puc. 5).
Pa3mep ydacTka NOBEPXHOCTH, IMPEJCTABICHHOIO Ha
aToM pucyHke, coctaBisierT 1 800x1 800 m. 3oHa 1 Ha
pHUCc. 5 COOTBETCTBYET 30HE C HMHTEHCHBHBIM 00pY-
menueM BoiH. Eciiu OITP pacceunBarens Qurykrynpy-
eT B TCUCHHE WHTEpBaja HAOJIIOJNCHHUS, pPa3pelIcHue
PCA yxymmuthest B cootBetrcTBu € [12]:

5 L2
A 1+ R
Pilux = 2 ﬂ (V T j '
rne A — paboyas [JMHA BOJIHBL, [ — HIMpUHA AMa-
rpaMMBbl HarpaBJIeHHOCTH aHTEHHBI B a3UMYTaJIbHOM
IUIOCKOCTH; R — nasbHOCTB; V — CKOPOCTH HOCHTEIS;
T— KOPPETALUOHHBIA HHTEPBAIl BpDEMEHH.

@)
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Puc. 5. Kapra MHTEHCHBHOCTEW paccesiHHOTO curHana: 1 — 3oHa
MHTEHCHBHOTO OOpYIIeHNs BOJH; V — HanpaBJIeHUE MOJIETa

PacueTsl moka3sIBalOT, YTO IS Cirydast 00-
PYIMBAIOIIMXCS BOJH YXYAIICHUE DPa3pEIICHHUs], BbI-
3p1BacMoe Quykryanysimu JI1P, He npeBbimaeT 15 M.

Kpome ommbOku, cBs3aHHON ¢ (aykTya-
musimu OI1P, cymecTByer omunOka, cBsi3aHHas ¢ He-
HyJICBOM paJualbHOIl CKOPOCTBIO pacceuBaTells.
Kapruna ckopocTell PUIOBEPXHOCTHOTO CIIOSI BOJIBI
npuBeAeHa Ha puc. 6. Pa3mep yuacTka HOBEpXHOCTH
W HaIpaBJICHUE T0JIETa TaKUe e, KaK U Ha pHC. 5.

Puc. 6. Kapra ckopocTelf HOBEpXHOCTHOTO CJIOSI B 30HAaX HHTEH-
CHBHOTO OOpyIIeHUs BOJMH: V — HalpaBJieHUe JABMKCHHS CaMOJIETa;
R — muanst Busuposanus ATl SAR; V,, — cocraBmstomast BeKTopa
CKOPOCTH MOPCKO# TIOBEPXHOCTH

A3I/IMyTaHBH06 CMCLICHUC z[Bmemeﬁcx ne-
JIA MOKET OBITh TIOJIYYCHO U3 BBIPAKCHUSA:

R
AX = Vr \7 y
rae Vr — paaralibHas CKOpPOCTb pacCeuBaTECIIA.

@

M3BectHO [13], yTO MMama3oH OpOUTAIBLHBIX
CKOPOCTEH Pa3pylUaOIUXCsl BOJH CO 3HAYUTEIbHOU
BBICOTOH Hgign 1M MoxeT mpeBblmate 3 M/C.
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Takum oOpa3oM, mpu cKOpocTH camoiieta 45 M/c Ha
paccrosiiun R=2000 M mnuHA «IITPHXa» MOMKET
npeBbmaTh 130 M, YTO MOYTH Ha MOPSAOK OOJbIIE
pasMbITHsL 1M B paJdalbHOM HAIPaBIICHUU.
Ha puc.7 nmpeacraBieHO — A€TaIUM3UPOBAHHOE
PCA-u3obpaxxerne 30ubI pudos. Jluaus AZ mapan-
JenbHa a3uMyTadbHOMY HampasieHnio PCA, a miHus
AB — HampaBieHHWIO IBIDKCHHS HOCHTEIs. Pasmep
Y4acTKa 3€MHOH MOBEPXHOCTH, MPEACTABICHHBIA HA
puc. 7, cocraBiser 600x600 m. «llltpuxu», 00y-
CJIOBJICHHBIE OOPYLIAIONIMMUCS BOJHAMHU, OTYETIIMBO
BUJIHBI HA IAHHOM PUCYHKE.

Puc. 7. JleranusupoBanHoe PCA-u3o0paxkeHne 30HbI 0OpyIIMBa-
roumxcs BosH: AB — Hanpasnenue nonera (mapasiienbHo Oepero-
BOM JTMHUN); AZ — a3UMyTaJIbHOE HAaIIPaBIICHUE

Ecnu cnoxHas 1enb COCTOUT M3 OOJIBLIOTO
KOJIMYEeCTBA pacceuBareseil, o0JaJarolmx pasiny-
HBIMH CKOPOCTSIMHM, pesynsTupyiomee PCA-n3o06pa-
JKEHHE TaKoW Iead OyaeT MpeaCTaBisTh JIyTy
OKpYXXHOCTH C paauycoM R W UIMHOM, mporopuuo-
HaJIbHOM IIHMPUHE CHEKTpa pPaUalbHBIX CKOPOCTEH
uenu. Eciam paccrosHue 10 1eIM  3HAYMTENHHO
Oousibllle JUIMHBI OyTH, JOyra TpaHcOpMHpyeTcsl B
JUHUIO «IITpUX». PaccrosHue Mexnay Kaxaod Tou-
KOW «IITpHXa» M peajbHbIM MOJOXKEHHEM IIEJH
OyZIeT COOTBETCTBOBaTh PaJMajIbHON CKOPOCTH die-
MEHTapHOI'0 pPacCeuBaTess, a MHTEHCUBHOCTb 3TOU
touku — D[P aToro paccemsarens.

Hcxons w3 OGaTUMETPHUYECKUX MAaHHBIX, Ha
oTpe3ke AB, mnuHa KOoTOporo cocrtaBiseT 150 m,
HaKJIOH JTHAa MOCTOSIHEH, MOTOMY MOXKHO IIPEAIoIo-
JKUTh, YTO Pa3pylIeHWE BOJIH HAYWHACTCS MPUMEPHO
Ha OJJUHAKOBOW TUCTAHIIUH OT JIMHUH mpubos. Ycpen-
HEHHas OTHOCHTENHHO OEperoBOd IJMHUHM WHTEH-
CHBHOCTb «UITPUXOB» IpEJCTaBlieHa Ha puC. 8
(mtpuxoBas smHUA). Taxke Ha JAHHOM PHUCYHKE
NPeJ/ICTaBIICHbI yCpPeJHEHHbIe KOd(QUIMeHTbI HHTEp-
(hepomeTpuueckoi KOTEpEHTHOCTH (CIUIOIIHAS JIH-
HUsI), TOJyYEHHbIE U3 BhIpakeHus [14]:
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*
I, <1,

— 12
* *
,[illxll i|2>< Izi

rae C — xodhpuIMeHT UHTepHEepOMETPHIECKON KO-
repeHTHocTH; |y, |, — KOMIIIEKCHOE 3HAaUYEHHE CHUTHA-
Jla, IPUHATOrO NMEPBOM U BTOpPOW aHTeHHaMH. [laH-
HBIE TIOTy4eHBI IpH 30-CeKyHIHOM yCpEeTHCHUN.

C:

-8 T T T T
=+ssa VIHTEHCUBHOCTH
—— KorepeHnTHocTb
=
< 91 5
d g
e =
I [
8 =9
g 2
E -10 1 <
~
0 150 300 450

Paccrosinne, m

Puc. 8. YcpeanenHast HHTEHCHBHOCTD «IITPUXOBY H KOd(dHIHEHT
UHTEPHEPOMETPHIECKOI KOTePEHTHOCTH

I'padux Ha puc. 8 MOXKHO YCIOBHO pasje-
mute Ha Tpu obmactu: 0...100 M, 100...250 M u
250...400 M. O6nacts 0...100 M coOTBETCTBYET CHT-
HajlaM, OTPaXEHHBIM OT mecyaHoro mspka. Otpa-
JKCHHBIM OT HecKa CHrHajl o0JialaeT HU3KOHW MHTEH-
CHUBHOCTBIO ¥ BBICOKUMH 3HAUYEHHSIMH KOTEPEHT-
HoctH. OGmacte 100...250 M cooTBeTCTBYeT 30HE
npudos, 250...400 M — rmiryOokoBoaHOW (TIyOnHa
Oomp1ie 4 M) 30HE.

CpenHsisi JUIMHA «IITPUXOBY», TPENCTABICH-
HBIX Ha puc. 7 u 8, cocramsier 110...120 m, yTo co-
OTBETCTBYET paJHajbHBIM cKopocTsM 2,4...2,7 m/c.

[TapameTrpoM, ompenemnsonM XapaKTepuc-
THUKH MOPCKOTO BOJHEHWS, SIBJISUIACH 3HAYMTENbHAs
BBICOTa BOJIH, IOJIy4eHHass Ha 8-MHHYTHOM BpEMEH-
HOM MHTepBaje. HampaBieHne MOPCKOro BOJHEHHs
OMPEJIeTSIOCh €  TOMOLIBI0 CTallMOHAPHOTO  Oys
41109 (34,484° c.ur., 77,3°3.1.), TpUHAIJICKAIETO
National Data Buoy Center NOAA [15]. Byii 41109
pacrosoxeH B 5 KM oT OeperoBoii TMHUM U B 6 KM OT
ycrbsi pekun Hbio Puep. Ha puc. 9 npencrasieHa
3aBUCUMOCTD IIMPHHBI CIEKTPa paJUabHBIX CKO-
pocTell OT 3HAYUTENbHON BBICOTHI MOPCKOT'O BOJIHE-
HUSL JUIsL Pa3iIMYHBIX YIVIOB Ipuxona BoyH. Kak Bua-
HO W3 PHCYHKA, 3HAUCHHWE yIJIa IPHUXOAa BOJH HE
OKa3bIBa€T CYIIECTBEHHOTO BIMSHHUA Ha 3aBHCH-
MOCTb, KOTOpas MOXET OBbIThb aNIpPOKCHMHpPOBaHA
JMHEHHOW (YHKIMEH [UIs Inarna3oHa BHICOT MOPCKHX
BoNH Hgig = 30...70 cm.

JuarpaMma paccestHus, NpeacTaBiIeHHast Ha
puc. 9, MOXeT OBITh aNNpPOKCHMUPOBAaHA JIMHEHHOM
¢yHkIMEH BUa:
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Hgign = 205AV, +2,33 (4)

rac Hsign — 3HAYUTCJIbHAs BbICOTA MOPCKOI'O BOJIHC-

HUA, cM; AV, — IUana3oH pagMalibHBIX CKOPOCTEH

pa3pymaronencs: BOJIHbI, M/C.

[omaast momHocTs CBY-curnamna, paccesH-
HOTO pa3pymIaromeicss BOIHOH, 1aeT MHYOpMAIHIo O
BBICOTE BONHBL. HO ciemyeT OTMETHTB, UTO CHTHAI,
paccesHHbIN BosHOM BeIcoTOM 70 cM, Bcero B 10 pa3
NPEBOCXOJUT CHUTHAN OT BOJHBI BbicoTo 30 cM.
Taxkum o0OpazoM, TpeOOBaHUS K BPEMEHHOU CTa0MIIb-
HocT PCA-cucTeMbl JOJIKHBI OBITH OYE€Hb BBICOKH.

801

20 .
1,0 15

2,0 25 3,0 35
AV, m/c

Puc. 9. B3anMocCBs3b Mania3oHa pajnaibHbIX CKOPOCTEH U 3HAYH-
TENBHOM BBICOTHI MOPCKOTO BOJIHEHHS JUIsl Pa3jIMUYHBIX YIJIOB
puxoja  BOJH: * — o =40...70°; ® — oy =70...110°;
A — o =110...140°

BeiBoabl. 300paxeHusi, NOJy4eHHBIE TPU
nomomun PCA, Moryt OBITH HCIOJB30BAHBI JJIS BEI-
JIeTICHUS] OOPYIIMBAIOIINXCS BOJH U ONPEACICHHUS X
BBICOTHI B MEJIKOBOIHOM 30HE.

B pesynpraTe wHccienoBaHWI TOTydYCHSEI
PCA-u300pakeHHsT WHTCHCHBHOCTH OTPaXCHHOTO
CUTHaJIa M CKOpOCTEl oTpakaTesiaeil Ha MOpCKOW mo-
BepxHOCTH B ycThe peku Hpio Puep (mrat Cesep-
Hast Kapomuna, CIIA).

B pabote mpencraBieH anropuTM OIpene-
JICHUSI IUPUHBI 1 POPMBI CHEKTPa pajuaibHON KOM-
MOHEHTHI CKOPOCTH >KUAKOCTH B OOpyIIMBarouiencs
BOJIHE W MOJYYCHA 3aBUCHMOCTb [IMPHUHBI CIIEKTPa OT
CYILIECTBEHHOM BBICOTBI BOJIHBI.

Ioxa3aHo, 4TO AMANa30H paJUalIbHBIX CKO-
pocTeil paccenBareneil B OOpYIIMBAIOIIECHCS BOJIHE
HE 3aBHCUT OT YIJIOB IPUXOJA BOJIHBIL.

Pabora BeimonueHa npu noagepxkke Office
of Naval Research u ¢ponna ®ynbpaiira.
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U. Goncharenko, G. Farquharson, V. Gorobets

THE DETERMINATION
OF NEARSHORE WAVES PARAMETERS
BY THE INTERFEROMETRIC SYNTHETIC
APERTURE RADAR

Nearshore zones have a significant impact on life and
economics. Along with the weather and climate stabilizing factor,
caused by the water proximity, on the border of land and sea occur
specific gradients and flows of heat, moist, pressure, etc. They
might cause dangerous nature phenomena such as hurricanes,
floods, etc. which need to be predicted and monitored. The remote
sensing of neashore zone might be a part of such monitoring. The
results of microwave remote sensing of neashore zone of New
River inlet obtained by frequency-modulated continuous wave
along-track interferometric synthetic aperture radar are presented.
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10. B. I'onuapenxo u dp. / Onpedenenue napamempos npubpescHozo....

The estimation of neashore waves parameters such as wave height,
phase velocity, etc. using ATl SAR images are performed. The
algorithm for the estimation of bandwidth and shape of the radial
velocity spectrum of braking wave is proposed and the dependence
of the bandwidth of radial velocity spectrum on significant wave
height is obtained.

Key words: remote sensing, synthetic aperture radar,
breaking waves.

1O. B. 'onuapenxo, I'. @apxyxapcoH,
B. M. I'opobernn

BU3HAYEHHS [TAPAMETPIB
[TPUBEPEXXHOT'O XBUJTIOBAHHSI
3A JIO[TOMOT'OIO
[HTEP®EPOMETPUYHOTO PAJIIOJIOKATOPA
3 CUHTE30BAHOIO ATTEPTYPOIO

IpuGepexHi 30HM MOpIB 1 OKeaHIiB 3aBXau OyiH i 3a-
JIMIIAI0THCS OCOOJIMBO 3HAYYIIUMHU B KHUTTEMISIIBHOCTI OUIBIIOCTI
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nroneit. [lopsin i3 crabimisyrounm daxropoM Horoau i kiimary,
3YMOBJIEHUM OJU3BKICTIO BOJM, HA MEXIi CyIIi i MOpsSI BHHHKAIOTh
cneuudivHi TpaJieHTH 1 MOTOKHU TEIUIa, BOJIOTH, TUCKY Ta iH., IO
MOPOKY€E HAJ3BHYAMHI CUTYaLlii Ta MPU3BOAUTH 10 HEOOXiAHOCTI
X JIarHOCTHKHM Ta HPOrHO3yBaHHS. OCHOBOIO LiECHPSIMOBAHOIO
BUBYCHHS BIUIMBY INPUPOJHMX 1 AHTPOIOreHHHX (DaKTOpiB Ha
npubepexHi 30HH 1, 30KpeMa, Ha MOPCHbKi Oepert, € MOHITOPHHT
Geperoux mporeciB. Cepen iCHyIOUMX Cy4acHHX METOXIB MOHi-
TOPHHTY CTaHY HAaBKOJIMIIHBOTO CEPEIOBHINA OCOOIMBO IEPCIIEK-
TUBHUMH € TUCTAHLiiHI MEeTOAN 30HIyBaHHS. Y poOOTi mpencraes-
JICHO PEe3yNbTaTH PAIiOJOKALIHHOIO 30HAYBaHHS MPUOEPEKHOT
30HH B zienbTi piukn Heto PiBep (urrar ITiBuiuna Kaposina, CIIIA)
3a JJO[IOMOTOI0 PajiioJioKaTopa i3 CHHTe30BaHO0 anepTyporo (PCA).
IIpoBenieHO OLIHKY NapaMeTpiB HPUOEPEKHOIO XBHIIIOBAHHS,
TaKuX sSK BUCOTa XBWJ, (pa3oBa HIBHIKICTb, JOBXKHHA TpeOCHS
Ta iH., 32 PCA-300pakeHHsM. Po3po6ieHo anroputM BH3HAYCHHS
IIUPHHE 1 (OPMHU CIIeKTpa pagiajbHOl KOMIOHEHTH IIBHIKOCTI
YAaCTHHOK DIAVHM y XBHII, IO OOPYIIYETHCS; OTPHMAHO 3ajekK-
HICTb [iana3oHy pajiaJbHUX LIBUAKOCTEH YaCTHHOK BiJ 3HAYHOL
BHCOTHU XBHJIb.

Ki04oBi ciioBa: aucTaHIiiiHe 30HAYBaHHS; paxap 3
CHHTE30BaHOIO allepTyPOI0; XBHIII, 1[0 OOPYIIYIOTHCS.



