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The scatter.ing of internal waves at Iinite bottorn topography is studied theoretically

and nnrnerically. For tire twoclirnensionai probiernl a nttrnerical scherne has bcerl <level-

oped to caiculate the distribr-rtion of scattered wave energy fllrx in waventtmber space

for a given iucident wave. Results are used to assess the paltition of errergy flrrx be-

tween reflected and transmittecl waves ancl the effectiveness of various types of bottorn

topography in transferring irtternal wave energy to higher- nodenumbels through the

interaction.

we consider two types of topography: a siope-shelf and a ridge. In the slope-shelf

confi.guration, a shallow flat ltottom is connectecl to a deep oue by a slope, whiie in

the ridge configuration, a finite buntp sits on an otherwise flat bottom' Ca'lculations

are carried o1t lbr valious clepth ratios ancl bottom slopes to explot'e the effect of

the topographic parameters. Fbr a rnonochronatic incidertt rvave, resrrits sirow tirat

the e'ergy partition between reflccted and tlarrsuritted waves strougl.y tlepends on the

ireight and. the type of topography. Fbr supercritical topographv' a significartt 1'rat't '

of the ilcident wave enelgy flux is leflected. especi:rlly for low moderlurnllerl irrcideut

waves which satisfy n,6 < 1, where d is the depth ratio attci n' is the tnorlertltlnber.

The distribution of scattered wave energy flux in modenr-trnber space shtlws peaks at

modenumbers which can be roughiy estimated fronr a reflection law using the rnaxirnttln

siope of the bottom. It also shows that more enelgy is tratrsfelr-ed to irigher modenurnbel

than to lower modenurnber, especially at neal clitical siope.

Experiments with rlifferent topographic shapes show that a convex siope is much

more effective in transferring enel'gy to higher modenurnbers than a concave slope,



which is consistent with tire result of previous studies. Near the critical sloper. a crtrved

bottolr is far less effective in transferring energy to higher modenumbers than a straight

slope. Thus, results obtained with a straight infinite slope may well overestimate the

energy transfcr rate.

Both ihe energy arrd the energy flux spectrum of the scattet'ed rvave field are r:al<;u-

lated from the incident wave spectrum' which is specified by pr-ojecting Garrett-Munk

spectrum onto a two-dimensional spectlum. The reflected enel'gy spectruln shows that

interlal wave energy is transferrecl from low wavenumber to high wavenumller with most

of the energy redistribution at subcritical frequencies. Assuming a syntmetric ridge, the

scattered wave field is the sum of the reflected and transmitted wave field. The redis-

tributed energy flux is less than 10% of the incident energy flux from our calctilation'

For the slope configur.ation, about 90% of the incotning energy fltrx is tlansrrritted to the

shelf. The ener.gy transfer from iow to high wavenumbels lesults in great arnplificatiorl

of the inverse R.ichardson mrmber for scattered wave fields. Ba^sed on a calcttlation witlt

512 resolved. rnodes. for a linear and convex bottom the r?, I ratio between reflected

wave field ancl the incident wave fielcl can be as large as several hundrerd while that for

a concave bottom is less than 100.

For three-climensional internal wave scattering. we det'ive a general forrnula lor tlle

scattered. wave field using a Green's function rnethod. The scattered wave is expressed

as an integral of internal waves generated by a boundaly sottrce. The boundal'y sollrce

itself satisfies an irrtegral equation. The source tenn fbr the integrai erquation is tire

incident wave field, and its kernel is lelated to the Greett's function for iuternal waves

in an infinite domain. The system is successfully applied to both the internal wave

reflection from a straight slope and the scattering by an infinitesimal rougir bottorn.
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