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OTtcyTcTBHE MareMaTHYeCcKH OOOCHOBAHHBIX KPUTEPUEB B HCIOJIB3YEMBIX KpYII-
Hemmmu MuposbiMu IIeHTpaMu NOAA (USA) u ECMWF (UK) monensix mporaosa Be-
TPOBOT'O BOJIHEHHS OK€aHa, OCHOBAHHBIX HA YUCIICHHOM MOJICJIUPOBAHUM KUHETHUYECKOTO
ypaBHeHHUs XaccelbMaHa, IPUBENO K OMIMOOYHOM HepapXuu U allpOKCUMAIIUU YICHOB
HETTMHEHWHOTO B3aWMOJICHCTBUS, BETPOBOM HAKAa4YKH M 3aTyXaHHs BOJH 3a CYET OOpyIIIe-
Hus BoiH. CyIllecTBYIONINE ONEePAIIMOHHBIC MOJIEIIH BETPOBBIX BOJH Pa0OTAIOT B paMKax
napagurMbl PEeryliupyeMoro «4epHOro sIuKa», Tpedys KaKIblid pa3 nepeHacTpoiiku. Ha
OCHOBE YHCJICHHOTO MOJICTTUPOBAHMS HAM YIaJIOCh TIOCTPOUTh MOJIENh C YIETOM HaKau-
KH CTETICHHOTO THITa B KOMOMHAIINY C «HEIBHOW» auccunaiueit (Zakharov u np., 2017;
Pushkarev, 2018; Zakharov u ap., 2018; Zakharov, 2018; Zakharov u ap., 2018), koTopas
BOCTIPOU3BOAUT HAWIYUIIMM 00pa3oM JaHHBIE Oojiee NEeCSATH DKCIEPUMEHTAIbHBIX Ha-
OroeHNiA, UMEIOLINX aBTOMOJIeNIbHOE noBeieHue (puc. 1). [locTpoennas HOBast MOzieb
yAy4lIaeT KauecTBO MpeCKa3aHusl BETPOBOTO BOJHEHHS U TpeOyeT MUHUMANIBHOMN pery-
JUPOBKH TIApaMETPOB.

Limited fetch case
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®u3nKa BETPOBOIO BOJIHEHUSI MEHSAETCS PAJUKaIbHO IIPU IIEPEXOJIE OT OTKPBHITOrO
OKE€aHa K OrpAaHMYEHHBIM aKkBaTopusiM. HamMu mokas3aHo, 4YTO MOCTOSIHHBIN BETEP, TyIO-
LU IepHeHIUKYIIpHO K Oepery B CUTyallii ¢ MOPCKUM ITPOJIMBOM, IPUBOJIUT K CTAIIU-
OHAPHOMY COCTOSIHMIO MOPCKOT'O BOJIHEHHUS C MOSIBJIEHUEM JIONIOJTHUTEIbHOW KOMIIOHEH-
Thl B BHJIE MOHOXPOMAaTUYECKOW BOJHBI (PHC. 2), pacpOCTPAHSIONIEICS 0 HOPMAIIU K
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BeTpy. Takoll peXUM reHepanuu COCyIIECTBYET C aBTOMOJCIBHBIM PEKUMOM. [laHHBIH
HEJMHEHHBIH 1a3epo-nonooHbIi a3ddekt HazBaH Hamu Nonlinear Ocean Waves Amplifier
(NOWA). Hamu Takxke oOHapy>KeH HOBBII pexXUM BO30YXA€HUS BOJIH IPOTUB BETPA.

Node =26

Fetch =  26.00 km
Time= 11000 h

T

, Puc. 2. JIunuu ypoBHS CIIEKTpa BOJHOBOW SHEPIUU,

' Kak (pyHKITUHM 4acTOTHI U yiia. BujHa BeTpoBas
KOMITIOHEHTA IIPpXU HYJICBOM YITIC © MOHOXPOMAaTHUYCCKUC
1.0 ipu yrire +/—90 rpaaycos.

[TomydeHHble pe3yabTaThl UMEIOT BakKHOE (yHIAMEHTAJIbHOE M MPUKJIaJHOE 3Ha-
YEHHUE.
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The absence of mathematically justified criteria in the models of prediction of wind
waves of the ocean, used by the world’s largest centers NOAA (USA) and ECMWF
(UK), based on numerical modeling of the Hasselmann kinetic equation, led to erroneous
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Limited fetch case
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hierarchy and erroneous nonlinear interaction approximation, wind forcing and waves
dissipation terms due to wave-breaking. Existing models of wind waves operate in the
paradigm of the adjustable «black box», each time requiring reconfiguration. On the basis
of numerical simulation, we were able to construct a model, taking into account the wind
forcing of the power type in combination with the «implicit» dissipation (Zakharov et
al., 2017; Pushkarev 2018; Zakharov et al., 2018; Zakharov 2018; Zakharov et al. 2018),
which best reproduces the data of more than ten experimental observations, having self-
similar behavior (Fig. 1). The new model improves the quality of wind wave prediction
and requires minimal parameters adjustment.

Node =26
Fefch = 26.00 km
Time= 11000 h
T

Fig. 2. Lines of the wave energy spectrum level as
the function of the frequency and the angle. The
wind component is visible at zero angle and quasi-
monochromatic component at the angles
of +/-90 degrees.

The physics of wind waves changes radically during the transition from the
open ocean to the bounded water basins. We have shown that constant wind blowing
perpendicular to the shore in the situation with the sea strait leads to stationary state of
wave sea with the appearance of an additional component in the form of a monochromatic
wave (Fig. 2), propagating almost perpendicular to the wind. Such regime of waves
generation co-exists with the self-similar regime. We call this nonlinear laser-like effect
Nonlinear Ocean Waves Amplifier (NOWA). We also found the new regime of waves
excitation against the wind.

The obtained results are of fundamental and applied importance.
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