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ABSTRACT
' The beach and sand dunes are the first line of
defense protecting the land from the sea. The effectiveness of the
beach is caused by its sloping surface which dissipates the energy of
waves and by the flexibility of the slope which changes as the waves
change. The process and rate of accretion and erosion are dependent
on the size and frequency of waves, the formation of sand bars, and
the tidal cycle. Littoral drift occurs when waves approach the beach
at an angle. This can affect the beach when a2 barrier is put across
the littoral zone causing sand to collect on one side and erode on
the other. Sand dunes protect the land by acting as a dike during
excepticnally high tide and as a reserve supply of sand in times of
csevere erosion. Their effectiveness can be destreyed by pedestrians,
vehicles, or housing construction, but these problems can be
overcome. If the unique features of the beach are recognized, it can
be enjoyed without interfering with its job of protecting the land.
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A Natural Protection from the Sen

William M. Sensabaugh

The beach is a great place for an outing.- A place
to swim, sunbathe, surf, picnic, and fish. These are
the things that most pecnle think of when they
think of Ythe beach. However, the beach and the
dunes that buttress it are much more than just a
place for recreation. It is the first line of defense
which protects the land from the sea. With an
understanding of how the beach performs its pro-
tective role, man can-use and enjoy the beach with
a minimum of interference with this pmtectmn

.There are two  principal features of the beacl:
which make it pe=zrticularly effective in protecting
the upland. Firs=t, it has o sloping surface which
gradually dissipat=es the .mergy of a wave as the
wave flows up the= slope. Second, since it is made of
sand, the beach is  flexible end the slope can change
as the waves chan=z=e.
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HOW THE BEACH "WOR - Rs" very far beforeibettles to th Hottom to forrs o
sand bar.  Thissnd bar is = portant becitisge 11
changes the deofhof the water,
s a wave apedches the b—erach, the water be-
5 shalloweand shallowe==. When the wave
hes ‘water which is about 1 .3 times as deep as
- i highthe wave wil _1 break. As asand
hru' huuda up, thewater over Lht~»— bar becomes more
shallow and thewaves break 5 oner. This means
that by the timelhe wave reac
less energy to bedissipated on t—
1mne for amoment that t
not change (i.gn0 tides), th

For purpases of discuss ~ ton. consider a a beach on
the east const of Florida s -ometime 1n the spring or
varly summer. The waves  are of moderate size and
not very close together. E=Zach wave inits turn fol-
lows the same sequence of  events. The wave breaks
and in so doing stirs up —=he sand on the bottom.
Part of this sand remains t - emporarily in syspension
as the wave flows up-lhe beach fuce. Now Lhiree
things are happening to i = ‘squtc- the energy of the
wave. First, the water is T Jowing up 1 slope and ev-
veybody knuw’n that wataer  would rather flow down-

the beachy s

e water level does
t the waves do not

hll‘l t an u{; hill, so the wa__ter :lugfs d_mwn ‘%Q(\{JFIKJ, change. and thi there is pler -1ty of sand on the
the sundy beach face i ff{"““h and this also heips to beach., The <tomwaves begin o hit the beach and
slow down the water. T hivd, some of the water the beach startst erode. 'Ihg sand is carried off-

from the wave soaks into  the sand. The effect of
the slowing down and so  aking in is that some of the heach, theleach face beczcomes less and less
the grains of sand that we=nt into suspension when steep.  This mems that the wzves can run up fur-
‘the wave broke are left up  on the beach face. Each ther and dissipule their ene r”\ nver a \iiTL’”T areit.
:al_u-ym_ffimg wave lg;mfs i few more grains of sand When this hgpnns cach wavi— carries a little bit
and the Doach builds up— usually with the beach lass sand off ol beach to “ﬁ{ uffslmrv bar, Of
fuce becoming steeper inl - ho process. rourse while thiis happening  the bar is building

As the heach building =srocess continue the dry and causing the ta breal—< a little bit further
sand area or berm becoraes wider and the typical from the beach - a wercfoype to have a little less
Cammer bearh d‘““‘f"» ST energy when thyreach the hew=eh. When the slope

In the mlrl Hg stormy v=~uather brings witn ;t’m;,; of the beasch anlheight of the and the amount
ger waves which are frequ ntly ele together. The of wave nergy livided 0 LW (e and the
witves hit the beach In pid succession and the beach re in voint, the - system is balanced.
bea h is not able to t“fjak; up as much of the water Little or no sandiscarried off o= f the beach, the bar
of each wave, There is mi=—re water left on the beach does not et an higher.and t—he waves can keep
face to wush back down ;—Aftcr saeh wave and each ; -

‘ . e , s coming in withmt causing ac=3ditional significant
wive varries a little zand - with it as 1t rece I'he y ! f L
beach crodes. The -anl o o : svced

shore and buildia sand bar. As the waves erode

changues in the hachus,
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1w sttt gl feze when Lie bewl -
ris to erode and thelgi starts tey bald, the watee=
el will start o dodown. As far as the waves an

concerned, the falling water evel will nsake the -
sund bar seem to buildup faster than the boachi—
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et wl walvr s diehar.
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g tide we wottld exypoet |

tie we would expectmore eros
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wing. This 15 becawe the imposstant thing is i
T vithoa nall
n. With arisinge =
ion of the hegel—
co the bar would s to Bulled at soslower rate

If we bt the wavesdiange as well as the dde. the < -
wation becomes mokcoinplex,  Hustorm shoule 2
tend over one or more tidal ewveles the rise gne 3

fatl of the water levelulds additicmnal complesities- .
However., thoe gengraliden remaing the same, Th =
storm waves ofode thebeach, the sand formy abe . =

{or =evern) barsy whih eause thee
further from shore anl thereby reduces the rateo X

erd

called o typieal winpr beach profile:

wivis to brent =2

leads 1o whigti =
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yaion of the beact This actjvit

beach with a flatter dope and cne or more Taalz -
wll-de fined sand ba

LITTORAL DRIFT

JFig. 3y the movementof sand cauved by the wavt
will
moving p

the

ter

movemaent parallel i the water’s

the sand which is stimd up by the waves will ten =i

If the waves are caming straight to the bom s

little san==31
However, i 1
anvle (Fig 4 5.

he ons=hore--offillore, with  very
allel to the water’s cdge.

croach the beach at

WOVis |

H

move parallel to the water’s edge. This san <
edge is calle

Lttoral drift. “Litton!'meansof, orpertainingto 2
shore, especially of thesea.

How does littoral dift affect aceretion and erc—

sion and the sand bag! If you stand in the middiZ e

of

a long, fairly -straght stretch of natural beac 3

and look for the effuts of littoral drift you wi_ 1l

no
54l

other grain moves towrd you from the left.
say it another way, theinput of san
into your area of obsiation is e«

aof

t find mueh. Thisk heeause for every grain =1
«d that moves awy from you to the right, ar—a-
T~ o
d (from the lef—z)
al to the outpL_=t
sand {to the right) from your area of observ=-

tion. This means thitthe amount of sand in yoLar
area of observation fming constant but the gZrar—:s
_of sand that make up'hat amr.unt are changin .
The situation is sinlr to the amount of waleer

un
of

der.a bridge. If yoiknow the width and lepge=h
the bridge and thedepth of the water, you ¢&==n

determine the amount of water under the bridgze.

If

the river is flowin the amount of water und- =1

the bridge will rermin constant but a particulo=ar
drop of water in therver will be under the bridee=e

for only a short tim. To go one step further, -

yo
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u put a dam up-stin of the bridge, the amou==t

of wiiter under the Dridge deofolaex Decadise you
hve stopped the input, If you put the dam down-
dram the amount of water increases because yoy
e « uil off the output, The any
fothe sand on the heach,

If you put a barrier across the httorad zone, the
and will eollect on the updrift side and fhe beach
il erode on the downdrift side. detties and groinsg
we bwo kinds of barriers that bloel the drift of
and s th e ittars! rane

SN STA

3

Figure: 3 Waves Approaching Beach

Waves Approaching Beach At
An Angle

SAND DUNES

" gand dunes are the second line of defense which

potects the land from the sea. This is done in two
ways. First, the dune actsasa dike whi¢h prevents
the exceptionally high tides of some storms from
flooding the land. Second, the dunes are a reserve
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Alllijaty Ailadne dwddas b Lo gt RIPIOT .
of severe crosion. s was pointed out ldf];& r. 1[1
umportant the st the Leach huave an adequate supply
s Srder that it may make the adjustment:
necessiry Lo dl sipate the energy of the
Since the dunes proteet the land during untsual
conditions such as extremely high water or hig ih
wauves, they are not called on every day to serve

their protective role. In fact, if the beach is in

tii

in

WilVes,

rood conditien and the weather 15 fairly calm, sev-
eral years may pass between the times when thiere
is a storm severe encugh for the water
dunes

to reach the
For this rec some people fail to realize,
ey forget, that the sand dunes are really a part
of the beach and as such they are part of nature’s
way of protecting the land from the sea.

Diunes are buailt by the wind which blows the
sand inteo the vegetated area behind the bead The
vegetation traps the sand and the dune builds up.
Vegetation is important because not only does it
trap new sand to build the dune. but it also pre-
voents the sand which is already in the dune from
blowing away. .

There are two main problems, caused by man,
which ecan partially or (‘umplf't“]\f destroy the of-
foctiveness of the dunes as a part of the beach.

The first problem is the destruction of the vege-
tation which holds the dune in p]a{ ¢. Pedestrian
traffic kiils the vegetation in the foot paths and

l\r-u? iEy

Ylu' (ium' luu uhn b cun be Jgpnll\, wuch d hy SLOTIN
witers auid can result in the flooding of the area be-
thye dunes  Simple, inespensive foot bridges
over the dunes can provent these weak points. Dune
bugpies driven over the dunes also kill the vegeta-
tisn, which leads to wind crosion and genera
iower the height of the dunes thereby reducing their
protection.

Thy second problem is vonstriuetion too close to
the water. In some beagh areas, the dunes have been
fluttened off for building sites or houses have been
built on the seaward side of the dune. Sea walls

hind

have been br’ scaward of the dunes to “'protect
the land” m fact the dune is much better
pratection ae wall, Where dunes are well de-
veloped, o sally possible to build houses on
stilts, behind the center line of the dune and enjoy
the advantages of an occan-front home without in-
terfering with Lh“ natural functioning of the beach,

It is the upinoue features of the heach which
muke it a desirable place to live or to play. If you
recopnize and work with these unigue features,

such as shifting sand and constantly changing water
invel and waves, rather than ignors or work against
them, the beaches can be Use <« und «  wed with-
ot interfering with ther job of protec i the Tand
from the s

1RHN

res 1 & 2: From T

¢ ‘hnical Re purt No. 4. Shore
Protection, Plaitning . il Design, 1.5 Army Coastal
Enginecring Research Center (formerly 3each Ero-
sion Board).
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