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The first line of defense for Hurricane
Dorian is the shoreline

September 4 2019, by Roberto Molar Candanosa
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This satellite image, taken on Tuesday, Sept. 3, 2019 and provided by National
Oceanic and Atmospheric Administration, shows Hurricane Dorian moving off
the east coast of Florida in the Atlantic Ocean. Credit: NOAA

Hurricane Dorian was downgraded to a still-dangerous Category 2

1/5



PHYS 19X

hurricane packing powerful winds and generating catastrophic storm
surges that slammed into the Bahamas. After Dorian hit the Abacos
Islands on Monday as a Category 5 hurricane, its outer band reached
Florida's coast Tuesday evening, and the National Hurricane Center
reported that the storm is expected to track north along the East Coast on
Wednesday.

Because of the many variables that go into computer modeling for
hurricane forecasts, the exact path of a hurricane is extremely difficult
to predict. But even if Dorian does not make landfall in the U.S., the
storm will create dangerous conditions along the coast. The National
Hurricane Center expects up to seven feet of storm flooding in coastal
Florida, Georgia, and South Carolina.

As Florida braced for the storm using engineered shorelines to protect
from flooding, what may play a key role in buffering some of the flood
damage for coastal residents are natural shoreline barriers such as
marshes, mangroves, and dunes, says Steven Scyphers, an assistant
professor of marine and environmental sciences at Northeastern.

"With our work in the Florida Keys after Hurricane Irma, one thing we
found was that coastal residents who had shorelines with natural
mangroves typically experienced similar or less damage than folks who
would transform the shorelines with bulkheads or seawalls," says
Scyphers, who studies people's interactions with the environment along
coastlines. "In places where natural habitats can still persist, it's a really
important part of a comprehensive strategy for reducing risk."

The National Hurricane Center on Monday evening issued hurricane,
storm surge, and tropical storm watches and warnings for the coasts of
Florida, Georgia, and South Carolina. Scyphers says one of the main
concerns as climate change fuels more intense hurricanes is that
substantial segments of U.S. shores that were naturally vegetated with

2/5


https://www.nhc.noaa.gov/refresh/graphics_at5+shtml/212619.shtml?key_messages#contents
https://www.nhc.noaa.gov/refresh/graphics_at5+shtml/212619.shtml?key_messages#contents
https://arstechnica.com/science/2019/08/confidence-in-hurricane-dorians-track-is-extremely-low/
https://arstechnica.com/science/2019/08/confidence-in-hurricane-dorians-track-is-extremely-low/
https://phys.org/tags/storm/
https://www.nhc.noaa.gov/refresh/graphics_at5+shtml/215101.shtml?inundation#contents
https://phys.org/tags/flood+damage/
https://phys.org/tags/flood+damage/
https://phys.org/tags/coastal+residents/
https://journals.tdl.org/icce/index.php/icce/article/view/8304
https://www.sciencedirect.com/science/article/pii/S1462901119304204
https://www.sciencedirect.com/science/article/pii/S1462901119304204
https://phys.org/tags/natural+habitats/
https://www.climate.gov/news-features/climate-qa/could-climate-change-make-atlantic-hurricanes-worse

PHYS 19X

marshes or mangroves have been lost to residential development.

"There's a really important role in maintaining nature and restoring
ecosystems for this risk that we have along the coast," he says. "The
shoreline is a small piece of the impact from a storm, but it can also be
one that has a lot of connections."

Habitats such as mangroves are well equipped to act as barriers and
survive these types of intense storms, often restoring themselves after
severe events. That's important for buffering storm surges, which are
sometimes considered the deadliest danger from hurricanes for coastal
residents.

"Mangroves can be 15 to 16 feet high, and they are basically very dense,
almost forest-like barriers that get in the way of the flow of energy and
wind," Scyphers says.

Although these natural barriers won't stop a hurricane's devastating
force, they play a crucial role in reducing risk for communities where
hurricanes are common. Natural barriers are now more than ever an
important topic of discussion between scientists and policymakers who
work on coastal resilience, Scyphers says.

"That's not the way we've always done it, as we've traditionally relied on
building hard infrastructure, which some places, like cities, will always
need," he says. "Considering the vulnerability of coastal communities to
storms, it's really important to look back at what we are doing to identify
what works and what we can do differently."

Many climate models predict more intense and more-rapidly intensifying
hurricanes over the next 100 years because of the increasing temperature
of the Atlantic. This ability to intensify rapidly is something we have
seen in recent years, and 2019 marks the fourth consecutive year that a

3/5


https://esajournals.onlinelibrary.wiley.com/doi/full/10.1890/150065
https://www.climate.gov/news-features/climate-qa/could-climate-change-make-atlantic-hurricanes-worse
https://www.climate.gov/news-features/featured-images/warming-may-increase-risk-rapidly-intensifying-hurricanes-along-us
https://www.washingtonpost.com/energy-environment/2018/10/11/hyper-hurricanes-warm-waters-fueled-hurricane-michaels-sudden-strengthening-that-fits-recent-pattern/
https://www.washingtonpost.com/energy-environment/2018/10/11/hyper-hurricanes-warm-waters-fueled-hurricane-michaels-sudden-strengthening-that-fits-recent-pattern/

PHYS 19X

Category 5 hurricane has formed in the Atlantic.

It's definitely a concern for people like Katherine Castagno, a joint
Northeastern and Nature Conservancy postdoctoral fellow who studies
how hurricanes have affected coastal systems over the past 2,000 years.
Forecasters say it's the first time a Category S hurricane has been
generated in four consecutive years in the Atlantic since satellites started
tracking storms in the 1960s.

"If you have warmer and warmer water temperatures over where your
hurricanes are more likely to form, then you have more energy for those
storms to be generated and travel," says Castagno, a postdoctoral fellow
in the Social-Ecological Sustainability Laboratory, which is led by
Scyphers. "We have seen this in the 2017 Atlantic hurricane season with
Irma and Maria, where we have huge storms that are much more intense
than what we're used to."

Dorian's winds devastated infrastructure in the Bahamas, and storm
surges rose as high as 18 feet. On Tuesday, Bahamas Prime Minister
Hubert Minnis confirmed seven deaths on the Abaco Islands. At the
height of its strength, the storm was the second-most powerful Atlantic
hurricane on record, and is expected to follow a path that will expose a
large geographic area to hurricane-force winds along the East Coast.

"It's scary to think that the tragic impacts of these storms will continue as
we see more and more of these intense storms," Castagno says.
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