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B s1om coobuyeHum

@ Ochosbl ansTumertpun. Kak nonyunts 6osnblue, Hem ecTs?
© Cratuctnueckas Teopus BosHeHNs Ans anLTUMETPUN
© Kaxk paboTaer husnueckas mogenb KpyTU3HbI BONHEHMS?

© Summary

[MpeseHTauns U He TONBKO
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Kak anbtumerp “BUaAnT MOPCKUE BOSHBI?

LLlepoxoBaTOCTb MOBEPXHOCTU UCKAXKAET MMNYAbLC 3XO

Cepreii
Banynu « Acm2.2cm, Lpyse < 1m
HaknoH dppoHTa = BbICOTA BOSHLI H;
Ocaces MarHuTtyga = yaenbHas NOBEPXHOCTb paccesiHus g

Hs v 0g, BoODLLE rOBOPS, KOpPENUPOBaHbI
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Kak nonyuntb 6onbuue?

Cepreii
B
o [lopsigka 1 MJIH. n3mMepeHuii B MecsiLy 45 OAHOW Muccum

(8 2017 romy — 5 munccuin)

OcHoBbl

o Pasmep “cHumka” Leotprine = Bkm — To, 4To Hago Ans
onepaTUBHbLIX MOAenew

Potorpadmsa nanm knHo?

@ [lapametpunyeckue mogenn Hsog = 777 n3 “royedtsix”
n3MepeHuii

© Dusnyeckne Mofenn — TPAEKTOPHbIE U3MEPEHUS —
“KNMHO "=AMHaMMKa BOSHEHMS

A
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CraTtucrtnyeckas TEOPUA BOJIHEHNA ONA

aJ1bTN MeTpVII/I
Epoi VpagHeHune XaccenbmaHHa
Bapynun n
Bp.
aE/at + CgVE = Sn/ + Sin + Sdiss
Teopus Homunuposanue S, — KZ 6anaHc sHepruu 1 notoka

{ 0E/O0t+ C,VE =S, 1)
<dE/(9t> = <5in + 5diss>
Ewp/g® = ass (wgP/g2)1/3; where P = dE/dt

N3mepeHus Ha TpaekTopusax AaeT TONbKO MPOCTPAHCTBEHHYHO
M3MEHYMBOCTb

dE/dt — C,VE

KepTeyem BpemenHoli nsmenunsoctoro (?71)
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Teopus

D usmnyeckas MOZLEJIb OJ1A KPYTU3HblI BOJIHEHNA

MpocToe BbIpaXkeHne gas NEPUOLOB
Badulin, S. 1. (2014), A physical model of sea wave period from
altimeter data, JGR Oceans, 119, doi:10.1002/2013JC009336.

= 21/57roz5_53/10\/ Hs/g|VHs|71/1O; oss ~ 0.67

O‘-IEHb NPOCTOE Bbipa>XKe€HUE OnA prTVI3HbI
= 272533 |V H,|/® = 0.596|V Hq|Y/®

where steepness is defined as follows

e
e k = —
2 <a P> ng
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[1Ba Ba>KHbIX MOMEHTa

Cepreii
Bapynun n

- o MpumennmocTs npocToii (cnuwkom npocToit)
MOZENN:

o 3aHMXKEHMNE 3HAYEHNI NMPpK OLEHKaX BAOSb
Kak

patoraer eINHCTBEHHON TpaekTopuu
Mogens
(cos )Y/5 or (cos §)*/10

OuyeHb BakHoe 3A
HaLIJa KWHO-MOAENb OA€T MTHOBEHHOE 3HAYEHNE, HO HE
“Hanbonee Beposithyro” (best fit) ouenky napameTpuyeckux
3aBucumocteii (boTOMOAENbHYIO)
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Pointwise vs gradient measurements 1

Wave steepness (unknown wave direction)

ERS-2 — European Remote Sensing Satellite (1995-2011)

A Envisat — Environmental Satellite (2002-2012)
ap: Jason-1 — Joint Altimetry Satellite Ocean. Network (2001-2013)
Parametric — Hs, 0 — best fit [ Physical — VH, — here and now
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Pointwise vs gradient measurements 2
Wave growth in dimensionless H = gH, /U3 and T = gT,/(2wUso)

Cepren Parametric — Hs, o9 — best fit Physical — VHs — here and now
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The physical law for a pair

(Hs, VHs) respects physics of

wave growth

Dashed — constant steepness;
hard line — the Toba law H; ~ Tg/z
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Buoy-satellite match-ups
Parametric vs physical

Match-up: AR < 30km, At < 30 minutes

Cepreii . .
B The along-track estimates of the peak wave periods vs the
mean wave periods of the parametric model.
The most probable values follow the physical model
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Satellite crossovers (Envisat—Jason-1, 2011)

At=AR/C, oH /ds
Cepreii
Baaynuh u A=T5m . /ﬁH/ds
ap- . ( :
Crossovers is a chance to get
the full vector of gradient V H; AR=5 km
and, hence, a ‘full’” wave period
Kak
paboTaer
Mogens

‘Single-track’ wave periods

1 ‘Full” T, vs parametric
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Satellite crossovers (Envisat vs Jason-1, 2011)
Single-track and ‘full’ estimates of wave steepness

An along-track derivative underestimates the gradient VH; in

GEoue
BagynuH n
v i — 0506/ H,[ L/ 5
The low exponent makes this acceptable in many cases.
- A probabilistic model of evenly distributed directions of wave
pefemacs field (red line) says: pisrack/paun > 0.7 with 85% probability.
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Global distributions of wave steepness.
Top — physical model, bottom — parametric model
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Does climatology of steepness make sense?
Gray — physical, black — parametric (the best fit)

Cepreii All measurements Sampling means (2° x 2°)
Bapynun n
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Please, explain the shrinkage of the distribution for our model
No climate but weather for wave steepness distribution
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Summary
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Bapynun n
ap-
e Dusnyeckas Moaenb KpyTU3HbI NO3BOMSET N3BNEYD
LOOMOJHUTENBHYKO UH(POPMALMIO U3 aNbTUMETPUHECKUX
AanHbix (kuHo borave cpoTorpacpun);
Summary @ [loTpaekTopHble N3MEpeHUst albTUMETPOB AAtOT XOpoLuee

npubnuxeHue, No KpaiiHeli Mepe s rN0basbHBIX OLEHOK

(p ~ IVHS‘I/S' Tp~ |VH5|_1/10)?

@ “Knumat BONHOBOA KpyTn3Hbl" yHueepcanen (runotesa !).
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Open access data of the ESA initiative Globwave (http://globwave.ifremer.fr/)
Summary and portal AVISO (http://www.aviso.altimetry.fr/en/home.html) have been used.

The work is supported by Russian Science Foundation
No. 14-50-00095, 14-22-00174
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