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The only thing that is constant is change. Nowhere is that old adage truer than on the coastlines of the Atlantic and Pacific 
Oceans and the shorelines of the five Great Lakes. Coastlines are physically dynamic environments that are continually being 
shaped and reshaped by tides, waves, erosion, storms, flooding, and climate change. They are also the most densely populated 
places in the United States. Coastal tourism and waterborne industries, like commercial fishing and energy production, are 
obviously dependent upon a healthy and well-functioning natural environment. Planners in coastal areas are presented with 
a wide range of challenges in their efforts to balance protection of these sensitive natural environments with the intense and 
increasing impacts of human and economic activity.

in the United States (excluding Alaska). The density of popu-
lation in coastal areas is two to three times higher than in 
the nation as a whole. The Northeast currently accounts for 
about one-third of the nation’s coastal population (44 million 
people). Its population density of 654 persons per square mile 
is more than double that of any other region (NOAA 1998).

Coastal shoreline counties are more racially diverse and 
more affluent than the nation overall. In 2010, 35 percent of 
people in these jurisdictions identified themselves as a race 
or races other than white alone, a higher percentage than the 
national average of 28 percent. Coastal shoreline counties 

POPULATION

Coastal shoreline counties are contained entirely within 
the inland extent of coastal watershed counties, making up 
53 percent of the total land area of coastal watershed coun-
ties (Figure 1.1). However, coastal shoreline counties exhibit 
a much higher population density than coastal watershed 
counties, as they contain 75 percent of the total population in 
this area. In 2010 more than 123 million people, or 39 percent 
of the nation’s population, lived in coastal shoreline counties. 
These counties make up less than 10 percent of the land area 
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Figure 1.1.  Comparing 

coastal shoreline and 

coastal watershed 

counties (NOAA 2013b) 
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contain nearly half the US households that earn more than 
$100,000 annually, while including only 39 percent of the 
population. The percentage of families living below the pov-
erty line in coastal shoreline counties is 15.4 percent, which is 
the same as the national average (NOAA 2013b).

The growth in population of coastal areas illustrates the 
importance of emergency planning and preparedness for ar-
eas that are more susceptible to strong and damaging storms 
like Superstorm Sandy and Hurricane Katrina. Population 
data enable emergency planners to assess the needs of coastal 
populations and anticipate the number of people at risk dur-
ing a given disaster. Census data are also used by the Federal 
Emergency Management Agency (FEMA) and other agencies 
to plan for and fund emergency operations and post-disaster 
recovery efforts.

THE COASTAL ECONOMY

Coastal states account for more than three-quarters of US do-
mestic economic activity. In 2011, 45 percent of the US gross 
domestic product (GDP) was generated in counties adjacent 
to an ocean or Great Lakes coast. This economic activity ac-
counted for 51 million jobs and $2.8 trillion in wages (NOAA 
2013c). Several sectors of the US economy are dependent on 
proximity to the coast (NOAA 2013e), including:

• waterborne cargo, which contributes more than $742 bil-
lion to the US GDP and creates employment for more than
13 million people;

• commercial marine fisheries with an average annual value
from 2008 to 2010 of about $4 billion and approximately 1
million jobs associated with this industry;

• marine recreational fishing, which generated over $30.5
billion in sales and $12 billion in income in 2000 and sup-
ported nearly 350,000 jobs; and

• beach tourism and the leisure and hospitality sector (which
includes recreational fishing), as reflected in the fact that
coastal states earn 85 percent of all US tourism revenues.

Because of the significant contribution of the coastal econo-
my, planning for these areas is essential.  

HOUSING, TOURISM, AND RECREATION

To say the coast is an attractive place to live would be a great 
understatement. Between 2000 and 2010, 1,355 building per-

MEASURING POPULATION

For measuring population, the National 
Oceanic and Atmospheric Administra-
tion (NOAA) categorizes jurisdictions as 
coastal watershed counties or coastal 
shoreline counties. Coastal watershed 
counties represent the 769 counties 
where at least 15 percent of land area 
intersects the coastal watershed. Human 
activities and land uses in these counties 
affect coastal water quality and ecosys-
tems, and therefore these areas include 
“the US population that most directly af-
fects the coast” (NOAA 2013d, 1; italics 
added). Coastal shoreline counties rep-
resent the 452 counties directly border-
ing an open ocean, estuary, or one of 
the Great Lakes. These counties feel the 
impacts of coastal hazards most strongly, 
and they have local economies depen-
dent on the coast. Therefore they rep-
resent the US “population most directly 
affected by the coast” (Ache et al 2013, 2; 
italics added). In 2010 coastal shoreline 
counties had a population density of 446 
persons per square mile, and the density 
of coastal watershed counties was 319 
persons per square mile—both signifi-
cantly higher than the national average 
of 105 persons per square mile. As popu-
lation densities continue to increase, 
coastal managers must work both to 
preserve environmental quality and to 
protect these populations from coastal 
hazards (NOAA 2013b).
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mits were issued per day in coastal shoreline counties (Crow-
ell et al. 2010). Also a popular place for vacationing, a sig-
nificant portion of housing along the coast is seasonal, which 
means many housing units sit vacant for parts of the year. 
In large urban areas, coastlines are densely developed with 
hotels, resorts, and condominiums. The tourism sector of the 
US economy is part of the overall shift to a service economy. 
Tourism is a common focus of many coastal communities’ 
economic development strategies because it cannot be out-
sourced. Many communities value this place-based econom-
ic activity, although it does significantly change the character 
of communities, and it puts substantial strain on infrastruc-
ture and services.

The more extreme and erratic weather resulting from 
climate change will alter the quality and length of the sea-
sons. These factors in turn will affect tourism and recre-
ational opportunities. Environmental protection is essen-
tial for tourism, as the degradation of natural resources 
will take away what drew in visitors in the first place. 
Tourism itself has the potential to damage the natural en-
vironment through coastal development and growth and 
the significant greenhouse gases emitted during vacation 
travel and activities. 

TRANSPORTATION AND PORTS

The 360 commercial ports in the United States, which include 
both ocean and Great Lakes’ coasts, are areas of intense in-
dustrial activity and infrastructure development on coast-
lines. They are also located in river deltas and estuaries, the 
most ecologically significant areas within the coastal zone. 
According to the American Association of Port Authorities, 
commercial US ports in 2014 created employment opportu-
nities for an estimated 23.1 million Americans. (This figure 
includes 21.4 million people who were employed in exporter- 
and importer-related businesses and their support industries 
throughout the United States.) Business activities related to 
waterborne commerce contributed approximately $4.6 tril-
lion overall to the US economy; those same businesses paid 
nearly $321.1 billion in federal, state, and local taxes. Seaport 
activities alone in 2014 accounted for $41 billion in federal, 
state, and local tax revenues (AAPA 2015). The landside uses 
and infrastructure associated with ports involve extensive 
roadway and rail transportation systems where freight is 
transferred off of ships and onto trucks and railcars. Ware-
houses and other port-supportive industries and commercial 
uses are also present (Figure 1.2).

Figure 1.2. Port of 

Redwood City in the 

San Francisco Bay Area, 

a deep-water port 

providing berths for 

cargo and adjacent to 

wetlands and natural 

habitats (Army Corps of 

Engineers)
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The value of ports as economic engines in regions and 
nationwide cannot be underestimated, but in most port re-
gions the price of economic success has come at the expense 
of the natural coastal environment. Ports are subject to air 
and water quality protection standards as well as laws to 
protect open ocean waters; reduce diesel emissions; and safe-
guard wetlands, habitats, and ecosystems. However, natural 
coastal zone systems and processes—such as beaches, dunes, 
and habitat—in the immediate vicinity of ports have been 
significantly altered or eliminated by coastal and lakeside de-
velopment and related landside uses.

The Port of Seattle is an example of a government agency 
that has in recent years focused more on environmental pro-
tection concerns in its long-range strategic planning. Its 2012 
Century Agenda initiative states several strategic objectives 
to protect the environment, including: “To be the greenest 
most energy efficient port in North America” (Port of Seattle 
2015). The specific aims are the following:

• Meet all increased energy needs through conservation and
renewable sources.

• Meet or exceed agency requirements for stormwater leav-
ing port-owned or -operated facilities.

• Reduce air pollutants and carbon emissions by 50 percent
from 2005 levels.

• Prevent urban sprawl by concentrating industrial uses in
the existing port area.

• Restore, create, and enhance 40 additional acres of habitat
in the Green–Duwamish watershed and Elliott Bay.

Given their locations, ports are likely to be signifi-
cantly affected by climate change and sea level rise. No 
broad-based state or federal approach exists for dealing 
with this issue. A 2013 study for the World Ocean Council 
included a survey of port officials worldwide to better un-
derstand how they perceive climate change will affect port 
operations (Becker 2013). A majority of the respondents, 
81 percent, agreed that climate change is something that 
they need to address, but only 31 percent indicated that 
they felt sufficiently informed as to how climate change 
will affect port operations.

As an indicator of the lack of preparedness for sea-level 
rise, the study found that just 17 percent of ports had an in-
frastructure planning timeframe of 25 years or more while 41 
percent had only five-year plans. Planners and port cities have 
an opportunity to create a dialog with port authorities about 
the projected impact of sea level rise on infrastructure and to 
start planning immediately for increasingly intense storms 

that could put port-dependent local economies at risk in the 
coming decades.

HUMAN IMPACTS ON COASTAL ZONES

Economic growth and development in coastal zones affects 
the natural coastal environment in many ways. A growing 
economy attracts population growth that creates demand for 
new housing, commercial uses, and infrastructure. If growth 
is not carefully managed, it can precipitate urban sprawl, in-
crease impervious surfaces, and increase vehicle emissions—
all of which can damage the sensitive natural surroundings 
in coastal zones.

Contaminants such as metals, herbicides, pesticides, and 
pathogens can threaten public health, impair ecosystem pro-
ductivity, and potentially alter species’ compositions and bio-
diversity. When coastal ecosystems are degraded by human 
activity, concurrent damage occurs to what coastal experts 
refer to as “ecosystem services,” which in short are the con-
tributions that a biological community and habitat provide to 
people’s day-to-day lives, such as fishing.

Commercial and recreational fishing and beach tour-
ism are absolutely dependent on ecosystem services. Water-
dependent industries, including ports, also need to be able to 
operate without significant disruption or encroachment from 
other uses. The challenge for coastal communities that have 
a mix of intense land uses and sensitive natural areas and 
systems is to find ways for economic and human activities to 
thrive without compromising the health and functionality of 
the environment. 

OVERVIEW OF THIS REPORT

This report focuses on the challenges of and approaches to ef-
fective planning in coastal areas. This chapter reviewed some 
essential facts about coastal populations and economic activ-
ity in these areas dependent on proximity to the coast. It also 
presented the impacts that human and economic activities 
have on natural systems. Chapter 2 describes the physical ele-
ments that make up coastal areas as well as the effects of cli-
mate change on coastlines and the planning policy implica-
tions of such change. Chapter 3 reviews the federal and state 
coastal zone management framework that governs how en-
vironmental protection and conservation objectives are bal-
anced with human activity. It also explains state coastal zone 
management programs generally and describes programs in 
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several key states. Chapter 4 continues with a look at the role 
of local planning in coastal areas and the role of planners in 
adaptation planning and resilience. Chapter 5 looks specifi-
cally at coastal zone management in the Great Lakes areas, 
including case studies of programs in Michigan and Wiscon-
sin. Chapter 6 presents principles of effective coastal plan-
ning and considers the future of coastal zone management.


