
I

TRANSMISSION OF SUBII\ERTIAL KELVIN \\TAVtrS THROUGH A STRAIT

A THESIS SUBMITTED TO THE GRADUATE DIVISION OF THtr
UNIVER,SITY OF HAWAI'I IN PARTIAL FULF'ILLMENT

OF THE REQUIR,trMtrNTS FOR, THtr DtrGR,EE OF'

MASTER, OF' SCIENCE

IN

OCEANOGRAPHY

AUGUST 2OO2

By

Theodore S. Durlarrd

Thesis Committee:

Bo Qiu, Chairperson

Janet Becker

Eric Firing



AesrRecr

Solutions are found for the transmission of Lrf 2-layer subinertial Kelvin \,vaves

through an "Ideal Strait" rvith parallel channel u,alls and square corner mouths. This

is sholvn to be a wave interference problern similar to the classical optics problern

of multiple beam interf'erence. The outlet of an Iclcal Strait has the same reflection

charactcristics as thc inlet, setting up intclnal reflcctions lvithin the strait and a

consequent interfercnce condition that has several irnportant consequences:

o cner8I transtnission of a strait is a function of channel length as lverll as lvidth,

iv

o tlansrnission is frccluency clepenclent,

for all channel rvidths, as long as tlie

arrcl :rprproachcs 700%, at lor.v fi'equencics

clynamics rcrntrin linear ancl inviscid,

o thc amplitudc of thc pressure signal on the dor,vnstrcam sicle of tirc channel

approaches zcro as the transmission appr.oaches 100%.

Nurncrical solrttions are fbund for transmission through a strait r,vith coast:rl

geornetry corresponding to the 200 m isobath at Lornbok Strait, and the results

shorv that the Ideal Strait moclel witir arr appropriate cffective rvidth can accurately

predict thc transmission characteristics of a more complex strait. In particular, cven

though the rninimum channel width is lcss than one fifth of the local Rossby radius,

the strait is shorvn to approach total transmission rvithin the intraseasonal fi.equency

band.


