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Paper No. 26 

Storm erosion on a sandy beach 
JES~JS MARTINEZ, RICARDO ALVAREZ, MARTA D. DEL ROSARIO-and IGNACIO ALONSO 
University of Las Palmas de Gran Canaria, Dept. of Physics, P.O. Box 550. Las Palmas, Spain 

A s  a n  answer  t o  t h e  c o m b i n a t i o n  o f  p r o c e s s e s  and 
c o n d i t i o n s  t h a t  i n t e r a c t  on a sandy beach .  a 
s e d i m e n t a r y  dynamic is deve loped .  I ts u n d e r s t a n d i n g  
a n d  knowledge is n e c e s s a r y  f o r  t h e  p l a n n i n g  and 
management o f  t h i s  t y p e  o f  env i ronmen t s .  

I n  t h i s  work t h e  e r o s i o n  v i t h  r e g a r d  t o  a n  s p e c i f i c  
s t o r m  is q u a n t i f i e d .  C h a r a c t e r i s t i c  p a r a m e t e r s  
f o r  t h i s  s t o r m  a r e  a n a l y c e d  and  i h t c r p r e t e d .  
A d d i t i o n a l l y .  t h e  r o l e  o f  s e l e c t e d  s i g n i f i c a n t  
s t o r m  is e v a l u a t e d  i n  t h e  g e n e r a l i z e d  p r o c e s s  
o f  e r o s i o n  t h r o u g h  an a n n u a l  c y c l e  by means o f  
c e r t a i n  c o e f f i c i e n t s .  

The beach  unde r  s t u d y  is l o c a t e d  i n  t h e  n o r t h  c o a s t  
o f  t h e  I s l a n d  o f  Gran C a n a r i a  ( S p a i n ) ,  and i t  is 
s h e l t e r e d  f rom t h e  p r e v a i l i n g  NE wind a n d  s w e l l  
( f i g .  l ) .  

F i g .  1 G e o g r a p h i c a l  l o c a t i o n  o f  t h e  beach  u n d e r  
s t u d y .  

The beach  unde r  s t u d y  h a s  a t o t a l  l e n g t h  o f  3000 m. 
S e c t o r i a l l y ,  t h e  wld th  o f  t h e  f o r e s h o r e  c a n  r e a c h  
!00 m. and  t h a t  o f  t h e  b a c h s h o r e  50 m. The submerged 
beach  is p a r t i a l l y  broken up by a f r agmen ted  rocky  
b a r  which emerges  a t  low t i d e  a n d  a f f e c t s  t h e  l a r g e r  
p a r t  o f  t h e  beach.  

I n  t h i s  beach.  t h e  major  a c c r e t i o n s  t a k e  p l a c e  
d u r i n g  t h e  sp r ing - sumscr  p e r i o d .  when t h e  p r e v a i l i n g  
s w e l l  is from t h e  .YE. The  ma jo r  e r o s i o n s  show 
up d u r i n g  t h e  f a l l - w i n t e r  p e r i o d .  c o i n c i d i n g  
w i t h  t h e  s e a s o n a l  N o r t h w e s t e r n  s t o r m s .  

T h i s  beach 1s d i v i d e d  i n t o  two p r i n c i p a l  sub- 
e n v i r o n m e n t s ,  a c c o r d i n g  w i t h  t h e  beach  s t a t e s  
p r o p o s e d  by S h o r t  (1978): L a s  C a n t e r a s  N o r t h  and 
Las  C a n t e r a s  S o u t h .  The fo rmer  behaves  a s  a 
r e f l e c t i v e  beach and  t h e  l a s t  o n e  a s  a d i s s i p a t l v e  
beach  ( f i g .  2 ) .  

F i g .  2 P l a n  v i e w  o f  t h e  b e a c h  u n d e r  
s t u d y .  

2 . -  TECHNIQUES 

The methodology t a k e s  i n t o  accoun t :  
- C a r r y i n g  o u t  o f  d i f f e r e n t  s u r v e y s  t h r o u g h o u t  
t h e  e n t i r e  beach:  b e f o r e  d u r i n g  and a f t e r  t h e  
s t o r m  under :s tudy M a r t i n e t  et a l .  1989). 

- C a l c u l a t i o n  o f  t h e  s a n d  a c c r e t i o n s  and  e r o s i o n s  
on  t h e  f o r e s h o r e ,  a c c o r d i n g  w i t h  K r i e b e l  e t  a l .  
1986. 

- A n a l y s i s  o f  t h e  m e t e o r o l o g i c a l - o c e a n o g r a p h i c a l  
d a t a .  s p e c i a l l y  i n  r e l a t i o n  t o  t h e  s t u d i e d  s to rm.  

- A n a l y s i s  o f  t h e  c h a r a c t e r i s t i c s  o f  s e d i m e n t s .  

- And a n  e s t i m a t i o n  o f  t h e  s e d i m e n t a r y  i n d i c e s :  
t h a t  o f  t h e  v a r i a b i l i t y  and t h a t  o f  t h e  s u s t a i n i n g  
c a p a c i t y .  The e r o s i o n  and a c r r e t i o n  c o e f f i c i e n t s  
a r e  deduced and  p roposed  from t h e  f i r s t  o f  t h e s e  
i n d i c e s .  

3 . -  RESULTS, DISCUSION AND CONCU'SIONS 

3.1 S to rm c h a r a c t e r i s t x s  

I h e  s e l e c t e d  s t o r m  took  ? l a c e  between December 
2 and 8, 1987. T h i s  s t o r m  co r re sponded  t o  a n  s t r o n g  
a t l a n t i c  s q u a l l  c e n t e r e d  o v e r  t h e  Azores .  t h a t  
produced b a r o m e t r i c  l ows  o f  1M36 mb. i n  t h e  Cana ry  
Zs l ands .  waves w i t h  s i g n i f i c a n t  wave h e i g t h s  h l g h e r  
ehan m e t e r s ,  and  wlnds  up t o  75 km/h ( f i g .  3 ) .  

3 . 2  R e p e r c u s s i o n s  o f  t h e  s to rm on t h e  beach a s  
a vholm 

Prom t h i s  s t o r m  w e  estimate l o s s e s  o f  a b o u t  2OCNl 
c u b i c  m e t e r s  o f  s a n d  t h r o u g h o u t  t h e  e n t i r e  beach ,  
i n  a 21 m e t e r s  wide t i d a l  s t i p .  These  l o s s e s  as- 
a n  e r o s i o n  c o e f f i c i e n t  o f  15.55 Z o f  a s e d i m e n t a r y  
variability i n d e x  o f  0 .27  z e t e r s ,  c o r r e s p o n d i n g  
:o t h e  e r o s i v e  sub-cycle .  

3 e  above-ment ioned e r o s l o n  c o e f f i c i e n t  h a s  a 
:over v a l u e  I n  r e l a t i o n  CO t h e  o t h e r s  o f  t h e  same 



sukyde: t h e s e  o t h e r s  reach  up CO 44 .5  Z a t  monthly 
~ n t e r v a l s ,  o u t  of s i g n i f i c a n t  scormy s i t u a t i o n s .  

3 3  Storm e r o s i o n  i n  d i f f e r e n t  s e c t o r s  o f  t h e  
beach 

There is a d i s t i n c t l y  d i f f e r e n t  behaviour i n  t h e  
t v o  main s e c t o r s  of t h e  beach: whi le  a significant 
e r o s i o n  is tak ing  place i n  Las Canteras  South .  
a s i g n i f i c a n t  a c c r e t i o n  is happening i n  Las C a q t e r a s  
North. 

I n  Las C a n t e r a s  South. t h e  storm caused an e r o s i o n  
c o e f f i c i e n t  of  35.13 X of a sedimentary v a r i a b i l i t y  
index of 0.41 w t e r s .  corresponding t o  t h e  e r o s i v e  
sub-cycle.  That  is t o  say.  t h e  t i d a l  t o p o g r a p h i c a l  
s u r f a c e  had a mean drop of 14 cm. 

On t h e  o t h e r  hand. i n  Las Canteras  North a n  
a c c r e t t i o n  c o e f f i c i e n t  of 61.82 X of a sed imentary  
v a r i a b i l i t y  index equal  t o  0.17 meters ,  c a l c u l a t e d  
f o r  t h e  a c c r e t i o n a r y  sub-cycle. was r e g i s t e r e d .  
T h i s  r e p r e s e n t s  a w a n  ga in  of  10 cm. f o r  t h e  
f o r e s h o r e  a l o n g  t h i s  s e c t o r .  

T h i s  tilt e x p l a i n s  t h e  low e r o s i o n  c o e f f i c i e n t  
f o r  t h e  whole beach. 

Throughout t h e  sedimentary c y c l e ,  t h e  most 
impor tan t  e r o s i o n  c o e f f i c i e n t s  a r e  not p r e c i s e l y  
r e l a t e d  t o  t h e  s i g n i f i c a n t  s torms.  a s  i t  was 
deduced from t h e  previous period of  t h e  s t u d i e d  
storm. I n  t h e  s p e c i f i c  case  of  Las C a n t e r a s  
South ,  mean sedimentary l o s s e s  v e r e  c a l c u l a t e d  
p r e v i o u s l y  t o  t h e  storm l a r g e r  than those  measured 
d u r i n g  t h e  storm. 

An e x p l a n a t i o n  f o r  t h i s  conduct can be s u p p o r t e d  
i n  t h e  f a c t  t h a t  a beach. immediately a f t e r  hav ing  
reached i ts  maximun a c c r e t i o n  is very s u s c e p t i b l e  
t o  s u f f e r i n g  g r e a t  sand l o s s e s  due CO s l i g t h  
i n c r e a s e s  i n  vaves energy. In  t h i s  case.  t h e s e  
s i t u a t i o n s  c o i n c i d e  with t h e  f i r s t  s p o r a d i c  
m a n i f e s t a t i o n s  from t h e  northwestern s w e l l  and 
wi th  t h e  f a l l  of  t h e  dominant n o r t h e a s t e r n  v i n d s .  

Fig.  3 F ~ . o l u t i o n  of s i g n i f i c a n t  wave h e i g t h  (3s )  
,.; period (T) f o r  t h e  s e l e c t e d  storm. 

Data were obtained from a wave gauge 
placed 1800 m. o f f s h o r e  
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