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JluHamuika BOJHOBBIX aHcaMOlled Ha MENKOW BOAE HCCIEeNyeTcs B paMKax
HeTMHEHHO-1ucnepcuonHoro ypaBuenus Kopresera-gae Bpusza (KaB) ¢ momomipio umc-
JICHHOTO MOJISTUPOBaHUS. PacCMOTPEHBI IBYXMO/IOBBIC CHCTEMBI BOJTH, JHEPTHSI KOTOPBIX
pacmpeziefieHa MO JBYM CIEKTPAJbHBIM OONACTSAM: K LIEHTPAIbHOMY MUKy B CIEKTpE
n00AaBIICH €I1e OJNH, COOTBETCTBYIOIINN CHCTEME 0OoJiee JUTMHHBIX UK 00JIee KOPOTKHUX
BosH. Takasi 3aj1a4a COOTBETCTBYET, HANPUMeEp, B3aUMOJCHCTBUIO MEXKIY BETPOBBIMHU
BOJIHAMU | 3bI0BI0 Ha MeJIKOM Bojie. Ciiydail OHOMOJATBHON CHCTEMBI, PACCMOTPEHHBII
B (Pelinovsky, Sergeeva, 2006), no6asien s cpaBHeHUs. OrpaHUYCHHS TPUMEHEHHBIX
JOMYIICHUN M CBSI3b HJICATU3UPOBAHHON MOJIENH C PEaJbHBIMHU YCIOBUSIMHU B OKEaHE
oOcyknanuch B HeaBHel ctatbe (Wang et al., 2018).

B pesynbrare uccnenoBaHus JMHAMUKY MIECTH PA3IMYHBIX CUCTEM BOJIH MOJTY4YEHbI
CIIEYOIINE PE3YJIbTaThI.

1. [Tepexon BOTHOBBIX XapaKTEPUCTUK U3 HAYAIBHOTO COCTOSHUS B
KBa3MpPABHOBECHOE COIPOBOXKAAETCS HUX CHUIbHBIM HM3MEHEHHEM, KOrJa BOJHBI IPO-
SBJISIIOT HamOoJee DJKCTpeMalbHbie OCOOCHHOCTH. B YacTHOCTH, BOJHOBOW JKC-
1[lecC Pe3K0 BO3PACTAeT U MOSBISIOTCS aHOMAaJbHBIE OOJBIINE XBOCTBHI B (DYHKIUSIX
pacripesiesieHust BEpOATHOCTEH aMIUTUTY]l BOJH. DTH Mpolecchl HaONI01al0TCsl BO BCeX
CITy4asix ABYXITUKOBBIX CIIEKTPOB M OYCHB MTOXO0XKHU Ha OJTHOMOJIOBBINA pexxuM. Hamname
JUTMHHOBOJTHOBOM CHCTEMBI CIIOCOOCTBYET CIVIQ)KMBAHUIO CHJIBHBIX KOJeOaHU
9KCTPEMYMOB BOJIH, KOTOpPbI€ HUMEIOT MECTO Ha MEPEXOJAHON CTaIUU.

2. Hamuume KOpPOTKOBOJTHOBOM CHCTEMBI JIeaeT BOJHBI B CpeqHEM Oolee
CUMMETPUYHBIMU. ACUMMETpPHs JOCTUTaeT MUHUMAJIBHOTO 3HAYCHHSI MO CPABHEHUIO
¢ apyrumu ciy4dasmu. [IpucyTcTBue 60ee KOpOTKUX BOJIH MPAKTHUYECKU HE MU3MEHSET
IKCIECC BOTHOBOTO TOJISI M pacTpeielieHUe BBICOT BOJIH.

3. HampoTuB, Hanmu4ue IJIMHHOBOJIHOBOW CHUCTEMBI JEaeT BOJHBI 0oliee achM-
METPUYHBIMH U OoJiee IKCTpeMajbHbIMU. BepoaTHOCTh OONBIINX BOJH BO3pPAcTaeT B
OMMOJIATbHBIX CUCTEMAaX C HU3KOUACTOTHOW COCTABIISIOINICH.

4. HauanbpHbIA BOJHOBOM CIIEKTp pAaCHIMPSETCS B pE3yabTare BOJIHOBOTO
B3aMMO/ICUCTBUSA U CTPEMUTCS K KBa3UCTAI[MIOHAPHOMY COCTOSHUIO.
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MOXXHO OXHJIaTh, YTO C(HOPMYIMPOBAHHBIE BBIBOABI NPUMEHHMBI K JIPYTUM
POJICTBEHHBIM CHCTEMaM ¥ COOTBETCTBYIOIIMM SIBIICHHSIM 3a TipejieiiaMu ypaBHeHus KnB.
Pa6ota Bemonnena mpu nogaepxkke PH® (mpoext 18-77-00063).

KiiroueBble c¢JjioBa: ByXMOJOBasi CUCTEMa BOJH, YHUCIEHHOE MOJEIUPOBAHUE,
ypaBHeHue Kopresera-ne Bpuza, BOIHbBI-yOHIIIbI, BOJHOBBIE CIIEKTPbI, CTATUCTUYECKUE
MOMCHTBI
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The dynamics of wave ensembles in shallow water is studied within the framework
of the nonlinear dispersive Korteweg — de Vries (KdV) equation by numerical simulation.
Bimodal wave systems whose energy is distributed over two spectral domains are
considered: the “additional” lobe which corresponds to the system of longer or shorter
waves is added to the “main” spectral peak. The concerned problem describes, for
example, the interaction between wind waves and swell in shallow water. The case of the
unimodal waves (considered in (Pelinovsky, Sergeeva, 2006) is used as the reference. The
limitations of the implied assumptions and the relationship of the idealized model to the
realistic conditions in the ocean were discussed in the recent paper (Wang et al, 2018).

Based on the detailed consideration of the 6 simulated cases, the following general
conclusions may be formulated.

1. The transition from the initial state to the quasi-equilibrium one is accompanied
by strong variations of the wave characteristics, when the waves exhibit the most extreme
features. In particular, the wave kurtosis grows suddenly and the abnormal heavy tails in
the wave amplitude probability distributions appear. These processes are observed in all
the cases of the bimodal spectra and are quite similar to the single-mode regime. The co-
existence of a long-wave system smoothens the rapid oscillations of the wave extremes
and kurtosis which take place during the transition stage.
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2. The presence of a short-wave system makes the waves on average more symmetric.
Skewness attains the minimum value compared to the other cases. The co-existence of
shorter waves practically does not change the wave kurtosis or the probability of the wave
heights.

3. In contrast, the presence of a long-wave system makes the waves more asymmetric
and more extreme. The probability of large waves increases in the bimodal systems with
a low-frequency component.

4. The initial wave spectrum expands as a result of the wave interaction and tends
to a quasistationary state.

One may anticipate that the formulated conclusions are applicable beyond the
limits of the Korteweg-de Vries equation to other kindred frameworks and corresponding
phenomena.
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