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Summary

Billions of dollars and millions of jobs in the United States (U.S.) are fueled by ecosystem services that
the ocean directly and indirectly supports. Actions are underway in the U.S. to be proactive and
minimize predicted climate change impacts and protect important ecosystem services. Climate
change stressors such as changing sea surface temperature, sea level, storm surge, coastal flooding
and ocean acidification will be felt economically and culturally at the local level in coastal
communities. Marine protected areas (MPA) and surrounding areas are implementing actions to help
lessen the predicted impacts of climate change. Dredged mud is being sprayed over open-water areas
to raise marsh elevations and grasses planted to stabilize these areas to combat rising sea levels.
Nearshore oyster reefs are being constructed to dissipate wave energy and storm surge and better
protect beaches. Seagrass areas are being restored and enhanced to reduce ocean acidification. Oyster
growers stop pumping acidic seawater directly from the ocean and use recirculated water when
appropriate. Heat-resistant corals are being grown in the laboratory and transplanted to natural reefs
to lessen the loss of corals from rising sea surface temperatures.

Introduction

The United States of America (U.S.) possesses the largest Exclusive Economic Zone in the world
(11,351,000 km?). From the nation’s beginning, the U.S. has always been dependent on ecosystem
services provided by the ocean to fuel its economy and provide for many cultural and societal
benefits. In 2013, the University of Massachusetts-Boston estimated that over half (53%) of the U.S.
population (~ 168 million) lived within 80 km of the coast and coastal areas represented
approximately 80% of the tourism economy. The information that follows highlights the importance
of marine ecosystem services in the U.S. MPA may lessen local stressors thereby protecting these
services from the impacts of climate change. MPAs may offer local solutions to a global problem.

Significance of marine ecosystem services in the United States

Whether as a source for food, commerce, or enjoyment, marine ecosystems contribute greatly to the U.S.
economy. America’s two largest cities, New York and Los Angeles, are located on the coast and derive
much from ocean ecosystem services such as shipping and tourism. America’s seaports economic
contribution in 2014 equaled $4.6 trillion, or more than one-quarter of the country’s economy (Martin
Associates, 2015). Fishing has an enormous economic impact in America. The U.S. is ranked as the
third largest marine capture fisheries country in the world, behind China and Indonesia (FAQ, 2014).
The U.S. domestic finfish landings alone were worth $2.6 billion in 2013 (NMFS, 2013). Recreational
fishing has a $115 billion impact on the nation’s economy. There are approximately 60 million anglers
in the U.S (Southwick Associates, 2012). In 2013, 11 million anglers made nearly 71 million trips and
generated $48 billion in retail sales (NMFS 2013). Recreational fishing alone generates billions in state
and federal taxes from salaries, wages and business profits. Whether it's fishing, diving or tourism in
general, coral reef and seagrass ecosystems are the engine that drives the Florida Keys economy. In
2007, recreational boaters spent $3.38 billion on boating trips and $5.15 billion in watercraft expenses,
together supporting 97,000 jobs in Florida alone (Harding et al. 2009).
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Impacts of climate change on these ecosystem services

Coastal populations benefit from their proximity to the marine environment and the ecosystem
services they provide, but their location by the sea also carries serious risk to human life, property,
and economic well-being. The impacts associated with climate change, such as sea level rise and
storm surge, ocean acidification, and rising sea surface temperatures, are only expected to increase in
the future and threaten ecosystem services. A NOAA National Hurricane Center report estimated
damage caused by Sandy at $50 billion, greater than any U.S. hurricane except Katrina, which in 2005
caused $108 billion in damage, or $128 billion adjusted to 2012 dollars. A recent National Park Service
report (Peek et al. 2015) identified $40 billion in coastal infrastructure will be exposed to impacts
associated with 1-meter rise in sea level. With rising sea levels come higher storm surges, increased
flooding and erosion of beaches.

Contribution of MPAs in lessening climate change impacts

To combat loss of marshlands from land subsidence and sea level rise, Blackwater National Wildlife
Refuge has collaborated with the U.S. Army Corps of Engineers to use dredged material to spray over
open water areas and raise marsh levels, adding resilience against inundation from rising sea levels.
The dredged material is then stabilized by planting native marsh grasses and plants. Alligator River
National Wildlife Refuge has built nearshore oyster reefs to dissipate wave energy from rising sea
levels and storm surge, adding resilience to the refuge’s shorelines and protect coastal roads. The
Massachusetts Oyster Project places dried and recycled oyster shells out in the wild to act as a natural
buffer to acidity and there is evidence that oyster shells can neutralize ocean acidification (OA) on a
local level. The Coral Restoration Foundation, Mote Marine Laboratory and The Nature Conservancy
have been growing corals in their nurseries and replanting them on the Florida Keys reef tract for
more than a decade. The groups have identified certain specific genotypes that are more resistant to
extreme temperature changes in coral and are now conducting research on the resiliency of certain
coral genotypes to OA. These are just a few examples of MPAs lessening climate change impacts.

Conclusion

While not all impacts can be prevented, they can sometimes be reduced. Local, state and federal
agencies have more ability to manage local stressors to the marine environment than to affect global
atmospheric CO:2 emissions. Reducing local stressors (e.g., nutrient additions, habitat damage,
overfishing) on habitats and organisms can help lessen the impacts of climate change. Local actions
on coastal areas may play an important role in lessening the predicted impacts in coastal waters. The
key to lessening these impacts will be to implement actions that outpace rises in sea surface
temperature, acidity, sea level and storm surge. As many MPAs have the legal authority to establish
protective measures to reduce local stressors, MPAs may prove to be important local refuges for
habitats and species to predicted climate change stressors.
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