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Ilenpto  nmaHHOW ~ paboTBl  fABHSETCd  MCCIENOBAaHME  MPOCTPAHCTBEHHBIX
THJIPOAMHAMHUYECKUX SIBICHUH 11eTb(OBOM 30HBI C TUIOCKUM FOPU30HTAIBHBIM JTHOM, a TaKXkKe
3aKOHOMEPHOCTEH MX MPOSBICHUS B CIOSX CTPATU(UIUPOBAHHOM KHUIKOCTH B pe3yJjbTare
KpaeBbIX 3P (PeKToB TpaHChOpMAMKA BHYTPEHHUX BOJIH OOJNBIIONW aMILTUTY/bI, MPOXOISIINX
BJIOJIb KPOMKH TiIeIb(a.

JInsi mosydeHHusT TEOPETHUECKUX 3aBUCHUMOCTEH XapaKTEepHBIX IapaMeTpoB 3aJadu
Ipe/UIo’)KeHa M NPUMEHEHa THUIOoTe3a IOCTOSIHCTBA MIHOBEHHOTO pPAacXoa CIOUCTOH
KHUJIKOCTH B TIOTIEPEYHOM CEYCHHMH IIETH(OBOI 30HBL.

B naHHON mocTaHOBKE MOJyYEHBI YPABHEHUS, ONpEAesIomue GU3NUECKy0 IPaHuUILy
MEXy HECKOJIbKMMHU TUIIAMH TUAPOJIMHAMUYECKHX MPOLECCOB, HAOII0AaEMBIX Ha/I TNIOCKUM
TOPU3OHTAIBHBIM JHOM Ienbda [1]. OnpeneneHpl COOTHOMICHUsI aMILTATYIbl HaOeTaromux
HEJIMHEHHBIX BHYTPEHHUX BOJH U MApaMETPOB BEPTHUKAIBHOW CTPATU(PHUKAIIMH KUIKOCTH IS
TPEX XapaKTEPHBIX CIydaeB: AJI CIA0OHEIMHEHHBIX BOJIH IPU KOHEUHOW TOJILMHE CIOEB
cTpaTH(UKaMU, A7 OECKOHEYHO TIyOOKOTO HMXKHETO CJOS >KUJKOCTU M JUISL TOJIHOCTBIO
HEJIMHEHHBIX BHYTPEHHUX BOJIH.

[Tony4yennsie (GopMyIbl MO3BOJIIOT ONPENEIUTh XapakTepHbIe TTTyOMHBI, OCHOBHBIC
HalpaBJIEHUs U CKOPOCTh TEYEHUIl B HamOojee AKTUBHBIX CIOAX CTPAaTU(QHUIIMPOBAHHON
XKHUJIKOCTH HaJ JHOM IIeinb(a Ha OCHOBE M3BECTHBIX CE30HHBIX MpOQMIeH IIIOTHOCTH H
COOTBETCTBYIOIUX TUIMYHBIX aMIUIUTY]] BHYTPEHHHUX BOJIH B HCCIIEIYEMOM PaliOHE.
Teoperuueckre OIEHKH OBLIN MPOTECTUPOBAHBI B CEPUH JTa0OPATOPHBIX HIKCIIEPUMEHTOB. J1Jist
BU3YyaJIU3alli1 TPAEKTOPUIN YaCTHIl B IBYXCIOWHOM cTpaTU(UKALIMH UCIIOIb30BAIUCH METO/IbI
PIV u usernoit uarepdepomerpun. Takxke ObLI NMPOBENCH aHAINW3 HATYPHBIX MAHHBIX H
CIyTHUKOBBIX HAOJIIOJCHUN [T pa3IMuHbIX CIy4yaeB TPaHC(OPMALUU BHYTPEHHHUX BOJH HaJ
TOPU30HTAILHBIM JHOM BOJHM3U KpoMKu Iuenbda. JlaboparopHele M HaTypHBIE JaHHBIC
NIOKa3aJId XOPOILIEe COBMAJCHHUE C TEOPETUUECKUMHU PE3YIbTaTaMH.

ITo pe3ymbraTam HCCIEAOBAaHHS MOXET OBITH CHOPMUPOBAH MPOTHO3 CE30HHOU
IPOCTPAHCTBEHHON TUAPOJUHAMUYECKON AKTMBHOCTH IIEIb(OBOM 30HBI ISl Pa3IUYHbBIX
paiioHOB MupoBoro okeasa.
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The aim of this work is to study the spatial hydrodynamic phenomena of the shelf
zone with a flat horizontal bottom, as well as the patterns of their manifestation in stratified
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fluid layers as a result of the edge effects of the transformation of internal waves of large
amplitude passing along the shelf edge.

To obtain the theoretical dependences of the characteristic parameters of the problem, the
hypothesis of the constancy of the discharge of the layered liquid in the cross-section of the
shelf zone is proposed and applied.

In this statement the equations determining the physical boundary between several
types of hydrodynamic processes observed over the flat horizontal bottom of the shelf [1] are
obtained. Relations of the amplitude of the incoming nonlinear internal waves and the
parameters of the vertical stratification of the fluid are determined for three characteristic
cases: for weakly nonlinear waves and a finite thickness of stratification layers, for an
infinitely deep lower liquid layer and for fully-nonlinear internal waves.

The obtained formulae allow to estimate characteristic depths, main directions and

velocity of currents in the most active stratified fluid layers above the bottom of the shelf on
the basis of known seasonal density profiles and corresponding typical amplitudes of internal
waves in the studied area.
Theoretical estimates were tested in a series of laboratory experiments. For visualization of
the particle trajectories in a two-layer stratified fluid PIV method and colour interferometry
were used. The analysis of field data and satellite observations was also carried out for
various cases of transformation of internal waves over the horizontal bottom near the shelf
edge. Laboratory and field data showed good agreement with the theoretical results.

A forecast of the spatial hydrodynamic activity of the shelf zone for different areas of
the World Ocean can be formed basing on the results of the study.





