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CHAPTER 3 

COAST & GEODETIC SURVEY TSUNAfll PROPAGATION PROGRAM 

Gaylord M i l l e r 
U n i v e r s i t y o f Hawai i 

H o n o l u l u , U a w a i i 

SYNOPSIS 

S e v e r a l programs f o r the computer s o l u t i o n o f wave p r o p a g a t i o n I n 

a t w o - d i m e n s i o n a l v e l o c i t y f i e l d have been d e v i s e d i n t h e l a s t few ye a r s . 

These programs f i t an a n a l y t i c s u r f a c e t o p o i n t s i n t h e neighborhood o f 

th e wave ray vzhlch i s be i n g advanced. Tlie r ay c u r v a t u r e i s then computed 

a t t h e p o i n t i n q u e s t i o n u s i n g t h i s l o c a l a n a l y t i c s u r f a c e . D i f f i c u l t i e s 

w i t h t h i s t e c h n i q u e are t h a t the computed a n a l y t i c s u r f a c e changes a b r u p t l y 

from one g r i d square t o the n e x t , and t h a t t h e s u r f a c e - f i t t i n g t e c h n i q u e I s 

p o o r l y adapted t o d a t a which are n o t on a r e c t a n g u l a r g r i d . The method of 

computing t h e r a y paths f o r the tsunami p r o p a g a t i o n program d e s c r i b e d here 

I s based on a s p a t i a l c o n v o l u t i o n t e c h n i q u e . Values and d e r i v a t i v e s are 

det e r m i n e d from a n u m b e r l c a l p o i n t o f view b a s i c a l l y , u s i n g s p a t i a l w e i g h t e d 

averages. The w e i g h t i n g f u n c t i o n i s chosen f o r I t s wave number response ( o f 

ocean bottom roughness) i n a way a p p r o p r i a t e t o any g i v e n tsunami frequency. 

There are no s p e c i a l d i s c o n t i n u i t i e s t h a t occur as the ray progresses from 

one g r i d square t o another. The computer t e c h n i q u e i n some way I n c o r p o r a t e s 

the "common sense" used when s i m i l a r c a l c u l a t i o n s a r e performed by hand. 
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CHAPTER 21 

PREDICTOR EQUATIONS FOR BEACH PROCESSES & RESPONSES 

Wyman Harrison 
U. S. Coast and Geodetic Survey, Norfolk, V i r g i n i a 

SYNOPSIS 

Ti.70 v a r i a t i o n s of l i n e a r multiregression analysis of environmental 

variables i n the beach-ocean-atmosphere system at V i r g i n i a Beach, V i r g i n i a 

are presented. The f i r s t v a r i a t i o n i s a least squares search procedure 

that i s used to segregate out, from a large set of data, a small number 

of s i g n i f i c a n t beach process elements (Independent variables) that explai^^ 

most of the v a r i a b i l i t y i n a given beach response element (dependent 

v a r i a b l e ) . The second v a r i a t i o n of the a n a l y t i c a l method employs a s c r e e d 

ing procedure that seeks s p e c i f i c a l l y f o r the best p r e d i c t o r equation, 

where a beach response i s taken as the predictand and several beach pro

cess elements are taken as predictors. 

Results of the f i r s t a n a l y t i c a l procedure show that i f about 5 or 6 

variables are segregated out of any group of about a dozen, these few 

account f o r e s s e n t i a l l y a l l of the v a r i a b i l i t y explained by a l l twelve. 

Predictor equations obtained by the second a n a l y t i c a l v a r i a t i o n are t e s t ^ ' 

against a set of Independent data and, wi t h one exception, are found to 

make reasonable pre d i c t i o n s . 

( F u l l a r t i c l e published i n Journal of Geophysical Research, Vol. 70, 
No. 24, December 15, 1965, pages 6103-5109) 
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CHAPTER 35 

SAND BY-PASSING AT SANTA BARBARA HARBOR 

W i l l i a m J. Herron, J r . 
U. S. Army Engineer D i s t r i c t 

Los Angeles, C a l i f o r n i a 

SYNOPSIS 

Santa Barbara has served c o a s t a l s h i p p i n g s i n c e 1782. I t was a w e l l 

s h e l t e r e d r o a dstead w i t h a s t a b l e s h o r e l i n e f o r 150 years when e f f o r t s were 

i n i t i a t e d t o p r o v i d e a secure h a r b o r . One of the f i r s t known e f f o r t s was a 

harb o r study made i n 1922 by C o l o n e l Leeds. I n 1927-28 the e x i s t i n g b r e a k w a t e r 

was c o n s t r u c t e d and t h e r e s u l t was severe e r o s i o n o f the a d j a c e n t beaches. 

The e f f e c t s o f the breakwater upon l i t t o r a l sand movement has been t h e 

s u b j e c t o f I n t e n s i v e s t u d i e s by C o a s t a l Engineers and Oceanographers f r o m 1930 

to date. Three problems r e s u l t e d from t h i s I n t e r f e r e n c e w i t h n a t u r a l processes, 

a c c r e t i o n west of the h a r b o r , e r o s i o n e a s t o f the harbor and c r e a t i o n o f a 

t r a i l i n g s a n d s p i t from t h e t i p o f the b r e a t e a t e r , t h a t i f a l l o w e d t o grow would 

e v e n t u a l l y c l o s e the ha r b o r . A f u t u r e e r o s i o n problem w i l l r e s u l t f r o m reduc

t i o n o f sand supply due t o u r b a n i z a t i o n o f the area and c o n s t r u c t i o n o f w a t e r 

c o n s e r v a t i o n f e a t u r e s . 

C o r r e c t i v e measures have been p e r i o d i c d r e d g i n g o f t h e s a n d s p i t and h a r 

bor area w i t h d e p o s i t i o n on the e r o d i n g beach from 1935 t o 1952, and c o n t i n u o u s 

d r e d g i n g from 1956 t o date by a s m a l l c i t y owned dredge. 

I t i s proposed t o e n l a r g e t h e ha r b o r t o p r o v i d e complete e n c l o s u r e and 

add an o f f s h o r e breakwater t o p r o v i d e a sand t r a p , p r o t e c t i o n f o r a dredge, 

and p r o t e c t i o n of the ha r b o r entrance. 

C o n s t r u c t i o n w i l l p r o b a b l y s t a r t i n 1967. 
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CHAPTER 41 

ON THE OPTIMAL DESIGN OF RUBBLE-MOUND 

HURRICANE BARRIERS 

Ronald T. McLaughlin 
Massachusetts I n s t i t u t e o f Technology 

Cambridge, Massachusetts 

SYNOPSIS 

The o p t i m a l design o f rubble-mound h u r r i c a n e b a r r i e r s i s c o n s i d e r e d 

as a problem i n m a x i m i z i n g an o b j e c t i v e . On the b a s i s of the f u n c t i o n o f a 

h u r r i c a n e b a r r i e r and the e f f e c t s of f a i l u r e , a b e n e f i t f u n c t i o n i s c o n s t r u c t e d 

and i t s m a x i m i z a t i o n o u t l i n e d . The concept o f a des i g n wave i s d i s c u s s e d i n 

t h i s c o n t e x t . The typ e o f s t a t i s t i c a l d a t a on waves and surges needed f o r 

such a f u n c t i o n i s d e f i n e d and a f e a s i b l e method f o r o b t a i n i n g such d a t a i s 

l a i d o u t . 

The a c t u a l d e s i g n o f the b a r r i e r i s p r e s e n t e d as a prob l e m o f sub-

o p t i m i z a t i o n or m i n i m i z a t i o n o f the c o s t f o r each l e v e l o f p r o t e c t i o n . The 

d e c i s i o n v a r i a b l e s and c o n s t r a i n t s are I d e n t i f i e d and the necessary d a t a are 

o u t l i n e d . As a b y - p r o d u c t some s i g n i f i c a n t gaps i n e x i s t i n g r e s e a r c h r e s u l t s 

are i d e n t i f i e d . 

As many as p o s s i b l e o f the concepts o u t l i n e d above are demonstrated by 

means o f a s p e c i f i c d e s i g n s t u d y o f a b a r r i e r f o r the East Passage of N a r r a -

g a n s e t t Bay, Rhode I s l a n d . T h i s s t u d y i n v o l v e d p r e d i c t i o n o f wave g e n e r a t i o n , 

e s t i m a t i o n o f r e f r a c t i o n and d e s i g n f o r a range o f d e s i g n waves. From the 

r e s u l t s i t was p o s s i b l e t o determine t h e g e n e r a l f e a t u r e s o f a minimum-cost 

d e s i g n and recommend s p e c i f i c model s t u d i e s f o r d e t e r m i n i n g f i n a l d e s i g n d e t a i ] 
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