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PLANNING PRAC TICE

very planner knows this: The coastal waters of the U.S. are surprisingly busy 
places, with lots of overlapping uses by humans and animals alike. To rec-
oncile those uses—and to prevent harmful ones—President Obama in July 
2010 issued an executive order that established coastal marine spatial plan-
ning as a tool for improving ocean governance.

Under the order, all areas of U.S. waters would ultimately be 
mapped, making it clear which areas should be set aside for conserva-
tion and where new uses such as wind and wave energy facilities and 

Sea Science
Marine spatial planning is 
changing the way we deal with 
oceans and coastlines.
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E open ocean aquaculture could be appro-
priately placed.

A legal context for this mandate is the 
federal Coastal Zone Management Act, in 
effect since 1972. That law’s program objec-
tives remain the same: to “preserve, protect, 
develop, and where possible, to restore or 
enhance the resources of the nation’s coastal 

zone.” Thirty-four states operate programs 
under CZMA’s National Coastal Zone 
Management Program. Twenty-eight estua-
rine reserves serve as !eld laboratories un-
der its National Estuarine Research Reserve 
System. Now the president’s executive order 
is encouraging an even more comprehensive 
look at coastal systems.

The need is there. More than half of the 
world’s population lives within 40 miles of 
a coastline. That number could climb to 75 
percent by 2025, according to some projec-
tions. Eighty percent of all tourism takes 
place in coastal areas, particularly along the 
water’s edge, on beaches and nearshore reefs. 
The economic activity generated in the U.S. 
exclusive economic zone—extending 200 
nautical miles offshore—represents hun-
dreds of billions of dollars.

This concentrated activity creates chal-
lenges for coastal communities. These in-
clude:

unstable global economy, with uneven eco-
nomic activity both seasonally and as affect-
ed by the economy and weather

-
fects of climate change on coastal ecosys-
tems

The U.S. exclusive economic zone extends into three 
oceans and spans more than 13,000 miles of coastline, 
making it the world’s largest EEZ. Left: a view of the 
Paci!c Ocean from the Hawaiian island of Kaua’i.
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as invasive species, onshore pollution, habi-
tat destruction, and over!shing.

Comprehensive planning takes into ac-
count many needs and uses: suf!ciency of 
transportation, water, and energy infra-
structure; retail, residential, and commercial 
development; and recreational and green 
spaces. Perhaps most important, the best of 
such planning strives to be adaptive, to envi-
sion the future, allowing room for growth, 
unanticipated needs, and other uses. 

addressing unanticipated changes in land 
uses and community development. For ex-
ample, placement of cell phone towers or 
wind machines is a relatively recent addition 
to the long list of community demands for 

-
ning has the potential to be a great tool in 
the effort to ensure sustainable use of the 
oceans—both to meet the needs of future 
generations and to accommodate changes 
in ocean chemistry, temperature, and even 
coastlines themselves.

Promise and pressures
Coastal marine spatial planning is a rela-
tively new planning tool from a regulatory 
perspective. It involves techniques and chal-
lenges that have parallels in terrestrial plan-
ning, but it has unique features as well. For 
example, it would create speci!c boundaries 
within a previously open ocean space—a 
concept sure to irritate those wedded to the 
notion of a wild, open, accessible ocean.

Offshore oil and gas production, ship-
ping, !shing, tourism, and recreation are 
some of the engines that drive our economy. 
The oceans are facing increasing pressure for 
development as industries compete for com-
mon spaces, and new demands arise from 
such uses as offshore renewable energy and 
aquaculture. Because federal ocean manage-
ment today is divided among 23 different fed-
eral agencies, ocean spaces tend to be man-
aged and regulated sector by sector and case 
by case, without much consideration for the 
trade-offs or cumulative effects on other hu-
man activities or the marine environment.

Some marine mapping and subsequent 
planning has occurred in U.S. waters for 
decades. Under the CZMA, the U.S. coastal 
zone has been mapped, although those maps 
may not be fully up to date. Protected ar-
eas around Cape Canaveral, nuclear power 
plants, or other sensitive landside zones have 
resulted from planning for coastal develop-

ment, marinas, and shipping routes. The mi-
gratory lanes and feeding areas of the highly 
endangered North Atlantic right whales are 
being mapped, because ship strikes—a major 
cause of right whale death—can be greatly 
reduced when shipping lanes are adjusted to 
avoid them. 

Similar efforts are under way for the ports 
of southern California, where ship strikes 
have affected a number of whale species. Un-

Act, government of!cials, nonpro!t organiz-
ers, recreational and commercial !shermen, 
industry representatives, and community 
leaders have struggled to identify which areas 
of California’s coast are best protected and 
which uses can be undertaken in other areas.

The president’s order sets the stage for a 
more comprehensive CMSP effort. Writing 
in a 2010 issue of the journal Aquatic Conser-
vation: Marine and Freshwater Ecosystems, G. 
Carleton Ray of the University of Virginia 
explained the executive order’s aims: “Coast-
al and marine spatial planning provides a 
public policy process for society to deter-
mine better how oceans and coasts are to be 
sustainably used and protected now and for 
future generations.” The process is intend-
ed, he said, “to carefully maximize what we 
get out of the ocean while minimizing the 
threats to its health. A signi!cant, foreseen 
bene!t is improvement of the ability of vari-
ous authorities to coordinate seamlessly their 

objectives by means of broader planning.”
Included in the executive order are the 

nation’s territorial sea and exclusive eco-
-

tinental shelf, extending landward to the 
mean high-water line and including inland 
bays and estuaries.

What’s required?
The process of marine spatial planning is 
not unlike that of a community charrette 
where all the stakeholders come together 
to discuss both how areas are currently used 
and how additional uses, or development, 
might occur. Often the charrette begins with 
a particular frame, as in how a community is 
going to meet the challenge of providing the 
infrastructure for a healthy economy, envi-
ronment, and society. 

The challenge in the marine realm is 
ensuring that the charrette represents those 
species on whom economic activity depends 
(e.g., !shing and whale watching); whose 
ability to show up at the table is obviously 
limited; and whose options, when the wrong 
decisions are made, are even more limited. 
Further, temperature and chemistry changes, 
as well as destruction of habitat, can cause 
shifts in the location of !sh and other ma-
rine animal populations, making it hard to  
identify speci!c areas as being for speci!c 
uses.

Marine spatial planning can be very  

expensive, too. A comprehensive plan for a 
given area has to take many elements into 
account. It involves developing tools for 
assessing the multidimensional ocean that 
measure the surface, the tidal zone, the ad-
jacent habitats, the ocean "oor, and areas 
beneath the ocean "oor, as well as any over-
lapping jurisdictions in a given area. Fishing, 
mining, oil and gas production, areas that 
are leased for oil and gas but not yet in use, 
wind turbines, shell!sh farms, shipping, rec-
reation, whale watching, and other human 
uses have to be mapped. So too do the routes 
used to get to the areas for those uses. 

Comprehensive mapping would include 
the types of vegetation and habitat along the 
coastline and in nearshore waters, such as 
mangroves, seagrass meadows, dunes, and 
marshes. It would illustrate the ocean "oor 
from the high-tide line out past the conti-
nental shelf, known as the benthic commu-
nities, where many species of !sh and other 
animals spend part or all of their life cycle. 
It would assemble the known spatial and 
temporal data about !sh, mammal, and bird 
populations and migratory patterns and the 
areas used for spawning and feeding. Identi-
fying the nursery areas most used by juvenile 
!sh and other animals is also important. The 
temporal element is particularly important 
in serious ocean stewardship, and often over-
looked in CMSP mapping. 

“CMSP intends to be, or hopefully will 
become, fundamentally science-driven and 
adaptive in response to new evidence, tech-Scienti!c missions occur eight months a year at Aquarius Reef Base, the world’s only undersea research station, 

located a few miles from Key Largo in the Florida Keys National Marine Sanctuary. The University of North Caro-
lina Wilmington operates the base for the National Oceanographic and Atmospheric Administration.

nology, and understanding,” Ray wrote. One 
objective is to enable the identi!cation of 
places in which new uses, such as energy 
production or conservation areas, might be 
sited. Another objective is to ensure that the 
existing users identify and understand how 
and where their activities take place within 
the mapped area. 

If possible, the migration routes of birds, 
sea mammals, sea turtles, and !sh would 
also be included so that their corridors of 
use would be highlighted. The goal is to 
use these layers of information to provide 
stakeholders and planners a tool by which to 
reach consensus and make plans that opti-
mize bene!ts to all.

What’s been done so far?
To launch the nationwide marine spatial 
planning effort,  the federal government last 
year established an interagency National 
Ocean Council whose governance coordi-
nating committee, in consultation with 18 
members from state, tribal, and local gov-
ernments and organizations, is to serve as a 
key coordinating body on interjurisdictional 
ocean policy issues. Marine spatial plans are 
to be developed for nine regions as early as 

the country earlier this year to get input on 
the CMSP process. 

That effort is a good start, but various ad-
vocacy groups are asking for more. In a letter 
addressed to Congress in late September, the 
Ocean Conservancy—a Washington-based 
nonpro!t—noted that many states were al-
ready collecting data and creating maps of 
ocean and coastal uses. “But,” the letter stat-
ed, “the states cannot !x our nation’s ocean 
management system on their own. Given 
the inherent role of the federal government 
in federal ocean waters, the federal govern-
ment must build on existing regional efforts 
to help guide ocean development in sensible 
ways.”

An account of the effort already un-
der way in Massachusetts was provided by 
Amy Mathews Amos, an independent en-
vironmental consultant, shortly after the 
president’s executive order was issued last 
year. “For decades communities have used 
zoning to reduce land-use con"icts and pro-
tect property values. In 2008, Massachusetts 
became the !rst state to apply this idea to 
the ocean,” Amos wrote in “Obama Enacts 
Ocean Zoning,” posted in 2010 at www.blue 
ridgepress.com, an online collection of syn-
dicated columns. “With the state’s passage of 

a comprehensive ocean ‘zoning’ law, it now 
has a framework to identify which offshore 
areas are appropriate for which uses, and to 
"ag potential con"icts in advance.”

Much has been accomplished in the 
three years since the Massachusetts Ocean 
Act required the state government to de-
velop a comprehensive ocean management 
plan that is intended to be incorporated into 
National Oceanic and Atmospheric Admin-
istration’s existing coastal zone management 
plan and enforced through the state’s regu-
latory and permitting processes. First steps 
include determining where speci!c ocean 
uses will be permitted and which ocean uses 
are compatible. 

To facilitate the process, the state cre-
ated an Ocean Advisory Commission and 
Science Advisory Council. Public input 
sessions were scheduled in coastal and in-
land communities. Six agency work groups 
were formed to acquire and analyze data 
regarding habitat; !sheries; transportation, 
navigation, and infrastructure; sediment; 
recreation and cultural services; and renew-
able energy. A new, online data system called 
MORIS (Massachusetts Ocean Resource 
Information System) was created to search 
and display spatial data pertaining to the 
Massachusetts coastal zone. 

MORIS users may view various data lay-
ers (tide gauge stations, marine protected 
areas, access points, eelgrass beds) over a 
backdrop of aerial photographs, political 
boundaries, natural resources, human uses, 
bathymetry, or other data, including Google 
base maps. The goal is to allow coastal man-
agement professionals and other users to 
create maps and download the actual data 
for use in a geographic information system 
and for related planning purposes. 

Although the preliminary management 
plan for Massachusetts was issued in 2010, 
much of the data collection and mapping 
was incomplete. Efforts are under way to 
develop better commercial !sheries infor-
mation, and to !ll other data gaps such as 
continuing collection of habitat imagery. 
Funding limitations have halted some areas 
of data collection, including habitat imag-
ery, since December 2010, according to the 
Massachusetts Ocean Partnership. 

MOP is a public-private group estab-
lished in 2006 and supported by foundation 
grants, government contracts, and fees. It 
operates under a governing board, with a 
team of half a dozen core staff and several 
subcontracted professional service teams. It 
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R E S O U R C E S
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  2009). 2011 National Planning Conference session: Ocean  
  Spatial Planning in Massachusetts (S575): www.planning.org/ 
  conference/previous/2011/virtualconference.htm. 

FEDERAL & STATE For more on the National Ocean Council and coastal marine  
  spatial planning: www.whitehouse.gov/administration/eop/ 
  oceans/cmsp. Coastal Zone Management Act: http://  
  coastalmanagement.noaa.gov. Massachusetts Ocean   
  Partnership: http://massoceanpartnership.org. Rhode Island  
  O!shore Wind Stakeholders Final Report: www.energy.ri.gov.  
  See a map of the U.S. exclusive economic zone here: http:// 
  aquaculture.noaa.gov/pdf/20_eezmap.pdf.

has big goals, including science-based ocean 
management throughout the Northeast and 
nationally. The partnership’s primary ac-
tivities include: CMSP program design and 
management; stakeholder engagement and 
communications; data integration, analysis 
and access; trade-off analysis and decision 
support; tool design and application; and 
ecological and socioeconomic indicators de-
velopment for CMSP. 

Massachusetts is expected to issue its !-
nal comprehensive ocean management plan 
in early 2015, and MOP hopes that a New 
England Regional Plan will be completed 
by 2016. 

Rhode Island is also moving ahead with 
marine spatial planning. It has developed a 
system of mapping human uses and natural 
resources and has worked to identify com-
patible uses through the frame of wind en-
ergy siting. 

A state-commissioned study completed 
some years ago determined that offshore 
wind farms could supply 15 percent or more 
of Rhode Island’s electricity needs; the re-
port also identi!ed 10 speci!c areas that 
were potentially suitable wind farm loca-
tions. In 2007, then governor Donald Car-
cieri invited a diverse group to participate in 
discussions regarding the 10 potential sites. 
Four meetings were held to receive input 
from the attendees, who represented local 
governments, environmental organizations, 
local economic development organizations, 
and commercial !shing interests as well as 
state agencies, the U.S. Coast Guard, area 
universities, and others.

A major goal was to avoid potential con-
"icts. For example, careful attention was 
paid to the routes and practice areas of the 
America’s Cup contenders and other sailing 
interests, among the many mapped uses. It 
was harder to acquire information on U.S. 
Navy submarine routes out of the nearby 
base, but eventually, those routes were added 
to the mix. Of the 10 areas identi!ed before 
the stakeholder process, several were elimi-
nated due to potential con"icts with existing 
commercial uses, especially !shing. Howev-
er, the initial maps did not show participants 
the migratory patterns of animals or include 
a temporal overlay of seasonal use. 

Different groups had different concerns 
-

ried about the effect of building and main-
taining structures at all 10 sites. One area 
was found to be in con"ict with a sailing 
regatta site. Tourism of!cials expressed con-

cerns about the potential adverse impacts on 
tourism from nearshore wind development, 
particularly near the south shore beaches, 
which are a signi!cant economic resource 
for the state. The views from those beaches 
and from summer communities on Block Is-
land were among the reasons cited for mov-
ing the wind farms elsewhere. 

Others were concerned about the “Coney 
Island effect” of the Coast Guard require-
ments for lighting the turbines as a warning 
to planes and boaters and the potential on-
shore nuisance of required foghorns. 

Only some of those disputes were re-
solved before the !rst wind energy developer 
began its own ocean "oor mapping exercise 
in September 2011, with plans to formally 
propose sites for both a 30-megawatt wind 
farm in 2012 and, later, a 1,000-megawatt 
wind farm in Rhode Island waters. State and 
federal agencies will review those proposals. 
It remains to be seen which human or ani-
mal uses will be prioritized, since wind farms 
are off-limits to boating and !shing. 

Other states are also undertaking spe-
ci!c marine spatial planning efforts: Oregon 
is focusing on marine protected areas and 
ocean wave energy siting; California is about 

and Washington State’s new law requires 
that state waters undergo a marine spatial 
planning process, once funds are available 
to support it. New York is completing im-
plementation of its 2006 Ocean and Great 

shifted management of the state’s 1,800 

a more comprehensive, ecosystem-based ap-
proach, rather than one stressing a particular 
species or problem.

Planners’ role

cannot be managed separately. The coast 
is where more than half of us live. And the 
coastal zones are the most productive of our 
planet. When the coastal systems are healthy, 
they provide billions of dollars in direct eco-
nomic bene!ts, including jobs, recreation 
opportunities, wildlife habitat, and cultural 
identity. They can also help protect against 
natural disasters, which also have real eco-
nomic consequences.  

Thus, the CMSP process must be well-
balanced, well-informed, and consider eco-
logical, sociocultural, and economic values 
and bene!ts. Coastal community planners 
need to be integrated into the discussion 
of CMSP to ensure community access to 
ocean space and resources, as well as pro-
tection of marine ecosystem services that in 
turn will contribute to sustainable coastal 
economies. 

The operational, technical, and scienti!c 
expertise of the planning community should 
be combined and applied to best bene!t in-
formed CMSP decisions. Such involvement 
must start early in the process, when gov-
ernment and stakeholder bodies are being 
formed. The expertise of the planning com-
munity can also help leverage the !nancial 
resources needed to complete comprehen-
sive CMSP in these economically strained 
times. Further, planners can help ensure that 
the maps themselves are updated as time 
goes by.

Finally, we can also hope that such en-
gagement will help to increase understand-
ing, support, and an expanded constituency 
for protecting our threatened oceans.

 Mark Spalding is the president of The Ocean Founda-
tion, based in Washington, D.C. Hooper Brooks is the 
New York and London-based director of international 
programs for the Prince’s Foundation for the Built 
Environment.


