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1) Beach form controlled by a number of factors:

v Water motion (waves, tides, and currents)
v' Sediment motion (longshore drift, surf zone ingress and egress)
v Sediment Input (rivers, bluffs, reefs, and artificial enrichment)

v’ Sediment Output (submarine canyons, coastal dunes, and artificial
extraction)

v’ Offshore bottom contour (narrow vs. broad shelf; gradual vs. steep)
v Shoreline shape (irregular vs. straight; low relief vs. high relief)

2) The two primary processes affect the beach:

v’ Erosion = removal of sediment from beach
v Deposition = addition of sediment to beach

3) Humans attempt to control beach erosion and
deposition by building artificial shoreline structures

v Groins, jetties, breakwaters, seawalls, and reefs
v Most structures ultimately produce negative effects
v Major debate over what and what not to do to a shoreline




Fuach) SAluntuwig JY)

-— Uffshore —»

Low-tide
breaker line

Nearshore

Shore

Foreshore

Low-tide shoreiling
/

£

High-tide
shoreline

- Coast——

_|—~Backshore




/- Beach System Sand Account. —

Natural Sand Replenishment
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In San Diego, the net movement of beach
sand is from north to south

Most of this movement occurs in the

. winter and spring months.____ e o
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1) Sand can move in
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coastal cells

A Sand enters the
coastal cell from rivers '
and bluffs

e S an d moves d own Sediment enti

longshore transport
Sediment movement down — — >

cell as longshore drift ==
continental shelf and slope L2 e
A Sand |eaveS the Scdimﬂ:ttran'spmttn

occan basin within a B B b

Coastal Ce” down a submarine canyon a divislon of Thomson Leaming, Inc.
submarine canyons

2) If sand input = sand outflow, then a beach will
stay about the same size.
A Along most coasts, sand input is much less today, then in

the past, mainly because of rivers being dammed
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Rip currents are narrow currents perpendlcular to
the shore that flow seaward through the surf zone

Rip currents form when a group of incoming waves
piles water up onto the beach

The water exits rapidly seaward through the path of
least resistance — usually along channeled out low
spots in the bottom beneath the surf zone
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Rip currents are narrow currents perpendlcular to
the shore that flow seaward through the surf zone

Rip currents form when a group of incoming waves
piles water up onto the beach

The water exits rapidly seaward through the path of
least resistance — usually along channeled out low
spots in the bottom beneath the surf zone
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Many barrier islands on
the US East Coast are
highly populated

Atlantic City, New Jersey
IS on a barrier island.

1) What are barrier islands
made of?

P 2) What would happen to
LA a barrier island if a strong
hurricane would strike it?




~ Human Impact on Coastlines
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Note the various artificial structures built along the shore.

Also note the white, cloudy material.in_ the bay — Is it of
natural or human origin? How could you find out?




Question: Is it possible to identify any original shoreline
predatingthe-development of thiscoastal*housing tract?




v’ Breakwater )
v" Groin
v Jetty
v Seawall

o

1) What is the intended function
of each of these structures?

2) What are the unintended negative
effects of each of these structures?

W




Solutions For “Saving” the Beach

8 Groin
Grolns are shuctures that extond from the beach
Irta the water Thay halp counter aragion by
rilsElFating wave anardgy and by IFapping £and
Irom T currenl Groing acoum uiate gand on
their updrift side, but erosicn is wors2 onthe
downdrift slde. which s daprived of sand.

Groins

b Sexwall
Seawalls protect propery tom porarily, bt they
Alsg moresss beach grogion by deflecling wave
energy onta> the sand infront <f and besice them.
High wawvos can wash over seawalls and destroy
both the scawalls and tho prodoctod property

Seawalls

c Importlng sand
Importing sand tea baach s conzldered the best
responss o erasion The new sand iz olien dredged
from cifshore and can coat tens of millions of
dollars. Bocausc it iz ofton finerthan beach sand,
drodgod sand erodes mang quickhy

Importing
Sand

T 200 Crookalo 2
Acdviinal resneE Liiring, Ire




Groins and Jetties

ietties and Sroynes (groing) are artificial headlands that
J slow down the Ittaral sand drift. Jetties deepen
navigation channels to harbours

groynes

/ Littoral drift pushes the sand up tothe first
littoral

jetty. The zand slips into the outgoimg current
et and settles in deep water where it will
remain, being e xcluded from the coastal drift,
Beaches down-dnft then starve for sand,

drift
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v Designed to Trap
Beach Sediment

v Only effective on one
side of structure

~—v“Disruptstfongshore

transport




= - e % - y "
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Closely examine these groins.

Areas ol
Increased —

T

Erosion T,

Note asymmetrical distribution
of sand around the groins.

Areas ol e

— =

Decreased = Smiuals (| Which way does the longshore

Erosion \
} RN | cyrrent move?

S =% | Are groins doing their job?

v Designed to Trap
Beach Sediment

v Only effective on one
side of structure

v~Disrupts-tongshore

transport
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v Keeps channel entrances open — netlteralame. T
v’ LS drift eventually clogs channel [ = i o
- - a7 -

v' Require periodic dredging Aceretion

~v“Disrupts-tongshore transport —
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"~ Back-Beach Seawalls
ssSolutctions’ to Bluff Erosion

Save a Bluff — Starve a Beach
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Seawalls built to Protect Bquf-top

— Buildings and Roads .
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1) Protect Bluffs
2) Protect Bluff-top Homes
3) Does Not Protect Beaches

4) Generally Not Good for
Beaches

v Loss of sand supply
v Increases beach erosion

Beach loss eventually occurs in front
of a seawall for a beach experiencing
net longterm retreat.

M Initial shore profile.

e L Besgh |
\\i width —

@ps awall ,I,‘ 'ill Initial shore profile.
% |— :

. geawal Shoreline profile after retreat,

P
‘\i {  Beach loss




. "SOLUTION" TO _
BEACH EROSION
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Artificial Sand R@plemshment
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~ Offshore Sand Harvesting




-~

- “"Beach Sand Rep!eﬁﬁi};ﬁm"entw_. -

F 4

~

e =gl

 Inland Sand Harvesting
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1) Create quiet shoreline waters along an open coast.
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2) Significant dlsru_ptlon of Iocal longshore transport
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- The Marina “Solution” _ .
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v Groins | :

v Jetties
v’ Seawalls

1) Use a combination of
shoreline structures to
create a quiet artificial
harbor space

2) Creates problems
with the longshore drift

Question: Can you tell the Iongshoré__éakfént direction?
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”_SANTA BARBARA’S HARBOR “SOLUTION” -

1 ) SOUthwal’d Santa Barbara Harbor Dredge discharge
longshore drift Oid sea o __—ENE | o : (restened
forms a sand spit e=mmm= x e e
off the harbor A et 7\ 8y A e

breakwater

_:eﬂ

2) Longshore Soress >0 T )
drift clogs harbor R\~ > sl e® =
entrance : et

3) A permanent
dredging system
must be used to
keep harbor
entrance open.
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‘Human Impact on San Diego’s Shoreline-

1) Shoreline Encroachment ‘I > ha-'
2) Beach and Bluff Changes

3) Ocean and Beach Pollution

4) Sand Supply Issues

5) Loss of Natural Shoreline

Habitat

6) Impact on Local Sea Life
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Urbanization of Coastal North County
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~ Beachy €oncepts

»> Beaches are shifting ribbons of sediment occurring along shorelines

» Coasts are geologically very temporary structures, subject to rapid change

> The location of the coastline depends primarily on two factors: tectonic activity and the
volume of water in the ocean

» The shape of the coastline is a product of many factors: regional uplift, subsidence,
and faulting, land- and sea-based erosion, transport, and deposition of earth
materials, and biological activity

» Changes in sea level has the greatest influence on coastal processes

» Eustatic sea level is controlled by global climate and ocean basin volume

»> Coasts are classified by whether erosion or deposition is the dominant process

» Erosional coasts are typically new coasts in which the land is being actively eroded

» Depositional coasts are typically mature coasts in which coastal sediment materials
are either in stable equilibrium (steady), or are being deposited (growing)

» Erosional coasts have characteristic features: sharp bluffs, sea caves and stacks,
natural bridges, pocket beaches, and wave-cut terraces

» Depositional coasts have characteristic features: long/broad sandy beaches, dunes,
barrier islands, sand spits, and tombolos
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