



























































Along the open coast, a rise in sea
level causes the shore to retreat
considerably beyond the part of the
beach that is inundated. Higher water
levels enable storm waves to strike
further inland to erode more of the
beach, and decrease the ability of calm
waves to rebuild the beach. Along most
of the U.S. coast, a one-foot rise in sea
level will erode 100 to 200 hundred feet
of beach. This could threaten many
resorts that have buildings within 100
feet of the shore.

A rise in sea level could increase
coastal flooding for three reasons. First,
during hurricanes and northeasters,
“storm surges” can raise water levels
five to fifteen feet higher than normal,
providing a higher base for these surges
to build upon. For example, in
Charleston, SC, areas that
today are flooded only once a century
would be flooded every 10 years if sea
level rises five feet. Second, erosion can
leave particular properties closer to the
shore and thus more vulnerable. Finally,
higher water levels decrease the
efficiency of natural and artificial
drainage systems, causing backwaters
that can increase flooding from
rainwater.

Sea level rise also increases the
salinity of ground and surface waters in
coastal areas; this can cause important
shifts in coastal ecosystems. Although
fresh water marshes may be replaced by
salt marshes, freshwater cypress
swamps are generally converted to
shallow lakes when exposed to
excessive salinity levels, which is
already occurring in Louisiana.
Saltwater intrusion also threatens
drinking water supplies. A two-foot rise
in sea level would result in
Philadelphia’s Delaware River water
supply being too salty to drink during
droughts when streamflow is
diminished. Moreover, because the
aquifers on which suburban New Jersey
relies are recharged by the
(currently fresh) Delaware River,
increased river salinities could result in
salty river water contaminating the
aquifers.

How can the impacts of rising sea
level be prevented or at least
ameliorated? Society can respond to
these problems either by reacting to
them as they occur or by anticipating
them as part of the planning and design
of coastal communities and other
long-term projects. The most general
response to ameliorating the problem of
sea level rises would be to limit
emissions of greenhouse gases and limit
the acceleration of sea level rise. But
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Greenhouse Effect:
Other Impacts

The greenhouse effect may well
shift our climate to conditions
unknown in recorded human
history. While our ability to
predict the full implications of this
shift is limited, one approach is to
study the earth’s past for clues to
its future. Based on geological
studies of life thousands of years
ago, we know that many aspects of
our environment are intertwined
with climate. They have
undergone dramatic changes,
particularly compared to 18,000
years ago when the earth was
about five degrees Centigrade
cooler.

As the earth warms, we may see
changes in all aspects of our
climate: changes in rainfall
patterns, more frequent storms,
and more extreme temperatures.
As a result, agriculture and natural
ecosystems will be affected.
Important changes in farm
productivity can be expected
throughout the world. Crops that
now prosper may not grow, and
today's breadbaskets may become
tomorrow’s dust bowls. The need
to develop new agricultural
methods and crops, perhaps
through advances in
bicengineering, will pose a critical
challenge to future generations.

The makeup and extent of our
natural ecosystems, including
wetlands and wilderness areas,
may shift. As mild-latitudes warm,
evergreen forests may be forced to
shift north. If human development
blocks this migration, the entire
ecosystem may be at risk. The
implications for endangered
species, many of which are
adapted to specific environmental
niches, may also be severe.

Climate change will affect the
availability of water for industrial
and agricultural uses, and for
drinking. As rainfall patterns shift,
reservoirs may dry up, or dams
become overburdened. The water
projects we build today will last
50 years or more. They are
designed with the assumption that
tomorrow’s climate will be the
same as today’'s—an assumption
that may not hold as greenhouse
gases build up in the atmosphere.

The implications of climate
change are broad. The weather, a
mainstay of conversation today, is
likely to take on a growing
importance as the world warms.

such a policy is only likely to be
effective if implemented long before
problems emerge, because it would take
a few decades to carry out. Even if ali
emissions were curtailed, the earth
would continue to warm for at least a
few decades as the oceans came into
equilibrium, after which the sea would
continue to rise for at least a few more
decades as glaciers came into
equilibrium with the higher
temperatures. By the time the sea rises
one foot, it would be too late to prevent
a several-foot rise in sea level.

Therefore, coastal communities must
also look at ways of adapting to
whatever rise does take place. Possible
responses to inundation, erosion, and
flooding will fall broadly into three
categories: building walls to hold back
the sea, raising the land surface, and
retreating from the shore.

Levees and dikes are already used to
hold back the sea to protect areas below
sea level in the Netherlands and
adjacent countries, as well as such U.S.
cities as New Orleans and Texas City.
This option will probably be the
preferred response for most major
low-lying metropolitan areas. However,
it will not be appropriate for coastal
barrier islands whose recreational beach
economies require that the shore be a
beach, not a wall. Moreover, this option
can result in a complete loss of coastal
wetlands. For communities built on
coral reefs, levees may not be able to
keep the water out.

Raising the land surface may be the
preferred option for coastal barrier
island resorts such as Miami Beach,
where property values are
high and there is a need to maintain a
recreational beach. For communities on
coral reefs, this may be the only option.
This method may also be the only way
to simultaneously protect wetlands and
coastal property; however, technologies
to accelerate the ability of wetlands to
grow upward are expensive and not
entirely proven. Nevertheless, raising
the land surface is already employed in
many coastal areas where dredges pump
sand from offshore to rebuild eroding
beaches.

In some cases, property values may
not be great enough to justify
construction of a levee or raising the
land. In other cases, defending the shore
may be economically viable, but the
social goal of protecting natural
shoreline environments may preclude
those options. In these instances, the
only alternative will be to adapt to a
retreating shoreline.

If the current shoreline is to be
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