LEARNING OBJECTIVES

In this chapter we focus on one of the
most dynamic environments on Earth—
the coast, where the sea meets the land.
Beaches, composed of sand or pebbles,
and rocky coastlines continue to attract
tourists and new residents like few other
areas, yet most of us have little under-
standing of how ocean waves form and
change coastlines. A major goal of this
chapter is to remove the mystery of the
processes at work in coastal areas while
retaining the wonder. We also seek to
explain the hazards resulting from waves,
currents, and rising sea level, and how we
can learn to live in the ever-changing
coastal environment while sustaining its
beauty. Your goals in reading this chapter
will be to

m understand coastal processes such as
waves, beach forms and processes,
and rising sea level.

® understand coastal hazards such as rip
currents and erosion.

m know what geographic regions are at
risk for coastal hazards.

® understand the effects of coastal pro-
cesses such as rip currents, coastal
erosion, and rising sea level.

m recognize the linkages between coastal
processes and other natural hazards.

m know the benefits derived from coastal
processes.

®m understand how human use of the
coastal zone affects coastal processes.

® know what we can do to minimize
coastal hazards.

® understand the adjustments that can
be taken to avoid damage from coastal
erosion and rising sea level or personal
injury from strong coastal currents.

» Hurricane Storm Surge Destroys Beach
House Coastal erosion, combined with rising
sea level, make beach houses such as this
one highly vulnerable to storm surge from
hurricanes and extratropical cyclones.

(Don Klumpo/Getty Images Inc.)
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Waves, Currents,
and Coastlines

Folly Island

In many ways Folly Island, 11 km (7 mi.) south of Charleston, South
Carolina, is a typical Atlantic or Gulf Coast barrier island. The island is
essentially an accumulation of sand that acts as a barrier to ocean waves
that would otherwise strike the mainland. A little over 10 km (6 mi.)
long and generally less than 1 km (0.6 mi.) wide, most of the island has
an elevation between 1.5 and 3 m (5 and 10 ft.) above sea level. A pine
forest once covered the island and was the source of its Old English
name folly, meaning “a tree-crested dune ridge.”* Folly Island formed
4000 to 5000 years ago from sand dune ridges that accumulated as the
rise in sea level from melting of Pleistocene glaciers slowed.*

One characteristic that makes the island typical is that its ocean
shoreline is eroding landward 0.3 to 1 m (1 to 3 ft.) each year.! The
island’s ocean shoreline has been retreating for at least 160 years and
in the early twentieth century was receding at an average rate of 2 m
(7 ft.) per year.! Three factors have caused the shoreline erosion: con-
struction of a nearby jetty, a long wall built perpendicular to the coast;
destructive beach management practices; and rising sea level pro-
duced, in part, by global warming. In 1896, a 3-mile-long rock jetty
was constructed 7 km (4.3 mi.) northeast of Folly Island to protect the
entrance to Charleston Harbor. The jetty partially blocked the delivery
of sand to the island by coastal currents and caused severe shoreline
erosion on Morris Island immediately to the northeast of Folly Island.
Destructive beach management practices on Folly Island began after
World War Il with the construction of walls both perpendicular and
parallel to the shoreline. Between 1949 and 1970, the state highway
department built 40 walls of wood pilings perpendicular to the beach
(Figure 10.1).! Called groins, these structures resulted in both beach
erosion and deposition. Property owners have also built walls of con-
crete, boulders, or wood parallel to the beach to protect buildings from
flooding (Figure 10.2). Often referred to as seawalls, these walls offer
some temporary protection for buildings, but in the long term they
have reflected storm waves and contributed to beach erosion.! A nine-
story hotel, constructed with a zoning variance in 1985, is located on
the beach and is partially protected by a seawall. The hotel’s seawall
has contributed to beach erosion and failed to protect the building
from the 3.7 m (12 ft.) storm surge of Hurricane Hugo in 1989.!

Folly Island has not only seen conflict between civilization and
nature, but also conflicting approaches to the long-term solution to






