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pationr. Afier wll the waves anly exist beoawe of the
it e the: neost systematic sicasurminits o wave
growth (fetch livnited growih) revesd o sealing of the
feteh dnwy with the wind speed. W know, oo, thet

LB Ay bessaking procoeds, water s fnioafic phanging
Jok. vareving with {1 bath Lince and potéatial encegy
E sndd womeinig g Upon splashing, these are Tosd fo
thse organized wive motion and tese losses mustibe wee

Fesr oo iy equilibrings wave sgstems the breaking

dissipation i of e some srderas e wind pumping.
We fave wwselves sled o sndesiand and
quantify the eobe of real alfiwts tir the dynasii eyl
tiom of wegves. Chor fies orempis, desoribed in (A) e
Fevw Envardved s s of the svodiBed compdes evelution
exuation (NLSY, wheee we Bave intoducoed o bisiks
ing disipigio s sighn-hand forcing 1o, @5 ol
befoie wi, Teulsen aid Dysthe: ¢ 19905 e dnd M
(EWD Halike nw proviois wink, hewesery, we huve
ouduseen i dissipation dispendent upcn (hai®s we fusd
dispovered that onfy for this pardeular posver Xaw de-

i

¢ ¥

on sieepness would e b g tion
b,alanu ¢ the wind input foe waves in cthlmum‘ P
vl hat Toba's Tow of individoal waves is nveist,
Later wehaviconfinimd that this T leconsistint sl
e olsrved forch Laws

In the mid 90% we hove realized ke great
Brspertinie: of momenting considerations in siditon
oy energy. T partioalsn, we dikovered thae the dusd
cotservation faws for encegy and momentuny o be
conshingd to praduce o T Tor save spaed evotution,
and can yuentify downshifting. Tolis (185 This i
Bricify dosoribed in (B below.

(A The NLS allows e calcutarion of pessible shapes
of ghie equitiboen mdulations) covelope, Bowever,
it Kierationoiwing purmping and dissipation,
e envakope of gooups which: actually srise §n nature
cantot be pradicied. Theratfore, 13 and Tatin (1993,
wsed this wodel equation including neal offects to g
dict ewvekope shopes In poneral. A major result of By
study W a posdioton Of e nuibor of Waves v 6 {ig-
thal provp ax 2 funcsion of e setho: of muximum i
i wase sieepross, b the groop.  For walves:
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teegnoral g woull he s e quoled nutben.
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nuynentuns, which may be constevcred an thihisds of
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i bxasis, Tk (T096), veid Turthermore diown i as@
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Hibs furctien, Pl did LECTOD9), B addition, we have
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Ginzberg or NES equation, piving G Ty now axan
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# elgorous way, Hins s the newdy sieditied NLE, valid
for gl (X, 1k

Ay g Ay 4 W ) A+ Rk AP A =

B, i
’*{ i f ‘“E

whem (%1 aee the Jong e ond ke seales,
A w o pe® where B o8 the wew pluse, 4,
and S sy dhe mle of the wind pemping and
becaking dissipation, respectively: &~ gfAf
By o ghAlY whors e sonstants of proportienadity fol-
Tove From the-field ohservations; & = 0018 > 4

A conseapaenoeof the Taw Torthie sove selrity
s that breaking Rads do a continual inencase it win'y
spiseet (Troquenty dowashifting) st @ nue controlled by
e breaking provess,  The way in which iy work
wied stiadised i e Ty wid-veave tank Socigh taby-
ratory ohaervations of wave groug ovolution, including
beaaking ofoats, Tilin sod Waseds {19993, A comciad
aspoct s the awperstion of doeaking dissipation and
i ss eting fopetier with s awighbor e
ey wansker i the disaotiad spec this
being doe & Gtocd wsodmes soting o 3 Bmited
fheiss {lesq thai 30 waie p&ﬁ«ls) This i & vory it
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24 O the Modeling of Splashing, sod s Conses
Quenies

W aiens Inchishiodd v thies early, carelul, experimensal ob-
seretions of Bowmudn { FURY) Borsone kaowledge of
e splashing process, whivh follows wove bresding.
These deponded heavily un phatographic visulization,
Reconrly we bive vinkateken desaled stustion of the o
tire splashing processand iy mecluinkes, making wse of
# ighreandide jeal stmmslation, SPLa. This i
described InSection 4. The sttt sovead tae pres
wrsice of B porGad foowant ricechet of de plunging 1.
ther collapse of the cuvily sndir the jot, snd 3 backward
woyrter-jet crsated B reastion, wd of e eventual Tor
makionof & diple seciure witk downwaid smomentun

swives betwaen abont ¥ and T3 ens ibe fos does notape
pear sl all, i bé séplaced By a forwand foing e
srowing outof Uie wave crest, Figure 15,

o Hen
~5

ki ftie spduatiing breaker. These all seom eansis
sl Bonmarin's shasrvatlont. We have spstonatieally
studied thy speckal case of the propugating bors in stul-
ke wapet, s thiy b beon sl snudied fn the past wsd

‘ offces an upp e for validationof S sim-
wlution. Wes have found the stimufuind. propagation of
e Bore i exention Mgrcement Wit prefictions based
oy s and ooomcoium conscrvation, The simulation
spetliodatlows. for arblirry saristions s dee foid deo-
shey, and we inteed o exend the present simulations o
include the prescmse of enoined air in the Darge seale
Faw struciuses and fothe eveniood fae of This air

LT Surfuce Teasion Effeciss Microbreakers

P Toxad corvabores by the wive geomotry are Sargest
«f #he oresd ol o defooed wive in s Tsier pro-dot dage
wind inx pbie JU ibelt, Whose thdakness niay oaly 56 a Tew
proveot of the eaa aoplivsde, We have cwrried vl
LONGTARY wmidatons of mwdulating and beeaking
weaves, inchisting e effet of sl tension, forwises
of varying lengih down 1025 ¢m. Scaling shiows hag
she offect of surfce temsion invreases with redpton
in the kagth of the wave, Por those wanes, stulations
shoiwol Tt soGios asion dous dof€Flat the Breaking
crikeriom and bas insigritioant efect o the wave defor.
ruaion exeept i rediicitg somewhat the: Birgeat curvs-
vures 4t the ceost of thie wave prine o boaking, Surfe
st (o the Teapth o) does, however, luve & pro-
niced sffest on the Jearing poocess. for waves shorier
P abwout 2 m i bongth, Bor 1 on waves e Jet Is oone
sideribly rounded and weikened, which sl botti
vispal amd padar obssrvidions of beeaking waves in the
OBL e windswaias tank, whicee much si Coavgatc
splashing s obisersed for waves | oy and doster. For

Pigure 180 The effort of surlse tonsion on e jot
devclopacnt. Wise pmhkw wote eoifiputed with
LONGTANE, Microbreakens fuve Tesiprhbwdow Lin
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