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Battered New York City Looks
For Ways to Hold Back the Sea

New York City had been gradually preparing for a world of rising seas
and more powerful storms. But the devastation caused by Hurricane

storm protection, including a network of surge barriers.
BY BRUCE STUTZ

an incoming nor’easter would drive Hurricane Sandy inland, New York
City would have begun watching the rising waters and preparing to
respond. When, as predicted, the storm surge showed signs that it would
begin to inundate the shorelines of lower Manhattan, Brooklyn, and

entrance to Jamaica Bay, the floodgates would have begun closing.

have fallen into place. In the Verrazano Narrows at the mouth of the

would have pivoted slowly together. Within an hour, the surging seas

up inundating its vulnerable infrastructure.

In recent years, officials have contemplated such plans as scientists
increasingly warned that New York City — and densely populated areas
worldwide — faced a growing threat of catastrophic damage from major
storms, as sea levels rose and
storms, powered by rising ocean
and air temperatures, intensified.

Hurricane Sandy has

Then, a week ago, Hurricane

Sandy struck, killing 106 people
y g #75 peop longer adequate.

on the U.S. east coast (40 in New

in New York City alone), and flooding large parts of the region’s

infrastructure, including tunnels, subways, and power stations.

Under Mayor Michael Bloomberg, New York City had been working on

gradually protecting its infrastructure from the long-term threats of

not have the luxury of time. The storm easily overwhelmed many of the
relatively minor adaptations that New York had already put in place.

Sandy is now forcing officials to consider spending billions of dollars on

The scenario might have been different: As weather reports confirmed that

Queens, the emergency system would have kicked in: Across the Verrazano
Narrows entry to New York Harbor, across the upper East River, across the
Like massive garage doors between pilings 10-stories high, the gates would
harbor, huge gate-like storm barriers, through which ships normally pass,

would have been shut out. Rains and winds would cause their damage, but
New York City would have been protected from the storm surge that ended

sparked a realization that
the defenses of old are no

York City), causing an estimated $50 billion in damage (roughly $17 billion

climate change, including a predicted sea level rise of more than three feet
this century. But what Hurricane Sandy showed is that New York City may

ABOUT THE AUTHOR

Bruce Stutz writes on science,
nature, and the environment. A
former editor-in-chief of Natural
History, he is a contributing
editor to OnEarth. He has written
for the New York Times, The Christian Science
Monitor, The Washington Post, Discover and
Audubon. He is the author of Natural Lives, Modern
Times and Chasing Spring, An American Journey
Through a Changing Season. In earlier articles for
Yale Environment 360, Stutz wrote about restrictions
placed on research into GM crops and the role
adaptation will play in any climate change plan.
MORE BY THIS AUTHOR

ARTICLE TOOLS

n Recommend  Emalil
, Tweet w Print

8 DIGG ﬁ Stumble Upon

_Q.+1

RELATED ARTICLES

&

_ I Share

Forget the Kyoto Accord

And Tax Carbon Consumption

Given the failure of international climate negotiations,
a tax on carbon consumption is the most effective way
of lowering CO2 emissions. If nations are serious
about addressing climate change, then they must pay
for the carbon pollution caused by what they
consume.

READ MORE

At Edge of Peruvian Andes,

Tracking Impacts of Warming

The Andes in eastern Peru, with steep slopes and
remarkable biodiversity, are what one scientist calls a
“perfect laboratory” for studying the effects of climate
change. E360 contributor Elizabeth Kolbert trekked
there with researchers seeking to determine if tree
populations can move uphill fast enough to survive
warming temperatures.

READ MORE

A Summer of Extremes

Signifies the New Normal

This summer has seen record heat waves and
wildfires in the U.S, the worst flooding in Beijing’s
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For Malcolm Bowman — an oceanographer at the State University of New
York, Stony Brook, and a member of the mayor’s Climate Change
Adaptation Task Force — and for other scientists, the destruction wrought
by Sandy demonstrates that the time has come for rethinking the city’s
strategy. While gradually building resilience into the system is an
admirable goal, says Bowman, it can only go so far. “It’s like a boxing
match in which you get punched in the nose, return to your corner, patch it
up, and get back into the ring,” said Bowman. “But now the city’s been
dealt a knockout punch.”

Scientists, engineers, and public officials
say that Hurricane Sandy has sparked a
realization that the defenses of old are no
longer adequate. Whether the
“superstorm” was largely the result of the
vagaries of weather, or is indicative of a
new normal brought on by climate change,
officials are warning that New York and
other cities can expect more of the same
and had better harden their defenses.

Click to enlarge

“After what has been happening in the last
few years, | don’t think anyone can sit back
anymore and say, ‘Well, I'm shocked at
that weather pattern,” New York Gov.
Andrew Cuomo said last Tuesday. The following day, Cuomo spoke of
building sea walls or other protective structures, adding, “Climate change
is a reality. Given the frequency of these extreme weather situations we
have had, for us to sit here today and say this is once in a generation and is
not going to happen again, | think would be shortsighted.”

New York is now weighing various
storm-protection approaches.

And Bloomberg, a global leader in helping cities begin to adapt to climate
change, said only a few days after the storm, “Our climate is changing. And
while the increase in extreme weather we have experienced in New York
City and around the world may or may not be the result of it, the risk that it
may be — given the devastation it is wreaking — should be enough to
compel all elected leaders to take immediate action.”

The question now is, what kind of action? And what lessons should New
York City should learn from Hurricane Sandy? The mayor and the
governor face a wide array of options, ranging from efforts to recreate
marshes and oyster beds along the city’s 510 miles of coastline, to locally
protecting infrastructure such as subway stations, to building billion-
dollar networks of storm surge barriers.

While no one could have predicted the unique meteorological phenomenon
that was Sandy, the terrible scenarios that played out as the storm battered
the New York City region should
have sounded eerily familiar to
Mayor Bloomberg, utility
companies, and city, state, and
federal agencies. The inundated
coastline and desperate evacuees,
the flooded roads, tunnels, and
subways — they’d seen them all
in computer models and
PowerPoint presentations about the future impacts of climate change, and

‘For us to say that this is
not going to happen
again would be
shortsighted,’ said Gov.
Andrew Cuomao.

modern history, and droughts that devastated the U.S.
corn crop and led India to set up “refugee camps” for
livestock. These extreme events were not freak
occurrences — this is how the earth works now.

READ MORE

Arctic Tipping Point:

A North Pole Without Ice

Scientists say this year’s record declines in Arctic sea
ice extent and volume are powerful evidence that the
giant cap of ice at the top of the planet ison a
trajectory to largely disappear in summer within a
decade or two, with profound global consequences.
READ MORE

Cooling a Warming Planet:

A Global Air Conditioning Surge

The U.S. has long used more energy for air
conditioning than all other nations combined. But as
demand increases in the world’s warmer regions,
global energy consumption for air conditioning is
expected to continue to rise dramatically and could
have a major impact on climate change.

READ MORE

MORE IN REPORTS

An Obsessive Quest to Document

Earth’s Disappearing Glaciers

For the past six years, photographer James Balog has
deployed dozens of time-lapse cameras around the
world to chronicle one of the starkest examples of
global warming — melting glaciers. In a Yale
Environment 360 interview, Balog talks about his
passion to capture these vanishing landscapes.

READ MORE

How Fishing Gear is Killing

Whales in the North Atlantic

BY REBECCA KESSLER

Researchers have been documenting the deadly threat
that fishing lines and ropes pose to large whales that
become entangled in them. Now, new studies are
pointing to another disturbing fact: the ensnared
whales endure enormous pain and prolonged
suffering.

READ MORE

Green Crude: The Quest to

Unlock Algae’s Energy Potential

BY MARC GUNTHER

A host of startup companies are pursuing new
technologies that they claim will soon lead to large-
scale commercialization of biofuels made from algae.
But questions remain about the viability and
environmental benefits of what its developers are
calling “green crude.”

READ MORE

How No-Flush Toilets Can

Help Make a Healthier World

BY CHERYL COLOPY

Inadequate sewage systems and the lack of toilets in
much of the developing world have created a major
public health and environmental crisis. Now various
innovators are promoting new kinds of toilets and
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The Warriors of Qiugang, a
Yale Environment 360 video
that chronicles the story of
a Chinese village’s fight
against a polluting chemical
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video.
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E360 VIDEO REPORT

As temperatures rise and
water supplies dry up,
tribes in East Africa
increasingly are coming
into conflict. A Yale
Environment 360 video
reports on a phenomenon
that could become more
common: how worsening
drought will pit groups —
and nations — against one
another. Watch the video.
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they had discussed them in interagency meetings with oceanographers,
geologists, and climate scientists.

The problem was that what they were seeing was not supposed to be
happening now — not for perhaps another 20 years when, they’d been told,
rising sea levels due to climate change would turn the storm surges of
ordinary nor’easters or low-category hurricanes into devastating tidal
torrents.

It wasn't as if they’d been derelict in starting to plan. New York City and its
agencies had consulted an elite group of government and university
scientists, economists, and risk management specialists to study how
climate change would affect the city. In 2008, the New York Panel on
Climate Change concluded that given steadily rising seas, today’s 1-in-
100-year flood could occur once every 35 to 55 years by 2050, and once
every 15 to 30 years by 2080. The panel also concluded that atmospheric
changes would likely increase the intensity of storms and bring more rain
to the region.

With the science in hand, the city formed a Climate Change Adaptation
Task Force to determine how best to adapt infrastructure to withstand the
effects of future climate challenges. The task force recommended a gradual
approach to protecting the city’s
assets: improve shoreline land
management; consider building
new wetlands out into the harbor
to better absorb the power of
storm surges; and build higher
seawalls, jetties, and dykes to
protect subway entrances, highway tunnels, and power stations. To keep
the costs manageable, these changes would be made gradually. The cost
would be in the tens of millions of dollars a year, but given time, New York
would become the very model of a “climate-resilient” city that protected its
people and its critical infrastructure.

Recent storms have
shown it may be time to
consider solutions more
in scale with the risks.

But what recent storms have shown, including Hurricane Irene last year, is
that it may be time to consider solutions more in scale with the risks. A
decade ago, Bowman'’s Storm Surge Research Group at the state university
at Stony Brook conceived a system of large barriers and sea walls that
would protect the city’s most vulnerable shorelines from storm surges. One
would stand by the Whitestone Bridge on the upper East River, another by
the eastern entrance to Jamaica Bay, and a third — and most ambitious —
would be capable of sealing off the lower harbor and stretch from Brooklyn
to Staten Island parallel to the Verrazano Narrows bridge.

Had such a system been in place, says
Bowman, it would have stopped Sandy’s
storm surge from reaching the city. And
though it would have cost some $13
billion, it would have been cheaper than
the current estimated damages from
Sandy.

Click to enlarge

S Y .

These are not untested technologies.
Storm surge barriers have protected the
Netherlands for centuries, with the most
recent built to withstand a 1-in-10,000
year flooding event. Rotterdam began to

One proposal calls for a storm surge
barrier across the Verrazano Narrows
between Brooklyn and Staten Island.

technologies that use little or no water and recycle the
waste.
READ MORE

In the Land of the Maya,

A Battle for a Vital Forest

BY WILLIAM ALLEN

In Guatemala’s vast Maya Biosphere Reserve,
conservation groups are battling to preserve a unique
rainforest now under threat from Mexican drug
cartels, Salvadoran drug gangs, and Chinese-backed
groups illegally logging prime tropical hardwoods.
READ MORE

As Arctic Melts, Inuit Face

Tensions with Outside World

BY ED STRUZIK

With Arctic summer sea ice rapidly disappearing, the
native Inuit of Canada are encountering not only
unsettling changes in their subsistence way of life, but
also a growing number of outsiders who will further
transform their once-isolated homeland.

READ MORE

High-Altitude Wind Energy:

Huge Potential — And Hurdles

BY DAVE LEVITAN

A host of start-up companies are exploring ways to
harness the enormous amount of wind energy flowing
around the earth, especially at high altitudes. But as
these innovators are discovering, the engineering and
regulatory challenges of what is known as airborne
wind power are daunting.

READ MORE

For Obama and Romney, A Stark

Contrast on Energy and Environment

As the U.S. presidential campaign enters its final
phase, Yale Environment 360 compares the sharply
divergent views of President Barack Obama and Mitt
Romney on the environment and energy.

READ MORE

Beyond Big Dams: Turning to

Grass Roots Solutions on Water

BY FRED PEARCE

Mega-dams and massive government-run irrigation
projects are not the key to meeting world’s water
needs, a growing number of experts now say. For
developing nations, the answer may lie in small-scale
measures such as inexpensive water pumps and other
readily available equipment.

READ MORE

At Edge of Peruvian Andes,

Tracking Impacts of Warming

BY ELIZABETH KOLBERT

The Andes in eastern Peru, with steep slopes and
remarkable biodiversity, are what one scientist calls a
“perfect laboratory” for studying the effects of climate
change. E360 contributor Elizabeth Kolbert trekked
there with researchers seeking to determine if tree
populations can move uphill fast enough to survive
warming temperatures.

READ MORE
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APPAFACHIA

Leveling Appalachia: The
Legacy of Mountaintop
Removal Mining, an e360
video examining the
environmental and human
impacts of this mining
practice, won the award for
best video in the 2010
National Magazine Awards
for Digital Media. Watch
the video.
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by Bruce Stutz: Yale Environment 360

work on its storm barriers after more than 1,800 people died in a 1953
flood. (The system of dikes, dams, and storm surge barriers is now a major
tourist attraction.) St. Petersburg, Russia, last year completed a 15-mile
sea surge barrier across the Gulf of Finland. Begun in 1978, it is designed
to protect the city from tidal surges up to 16 feet.

Venice is building its own storm surge barriers, and London has a North
Sea storm barrier. Examples of storm surge barriers already exist just
north of New York City, where they protect the cities of Providence, R.1.;
Stamford, Conn.; and New Bedford, Mass. As Sandy'’s tidal surge
increased, Providence shut the gates on its 3,000-foot long Fox Point
Hurricane Barrier. The barrier, said a U.S. Army Corps of Engineers
spokesman, “performed flawlessly.”

Bowman and colleague Douglas
Hill have no illusions that the
construction of a system of
barriers around New York City
will be a quick, easy, or even
complete fix. But, says Bowman,
it's time to begin considering
this regional approach to flood
protection and engage the Army

Corps of Engineers, the
an"e already being felt — of rising seas,. environmental community, and
higher temperatures, and more torrential

S, local and port authorities. These
READ THE e360 REPORT projects, he points out, take

decades to build — not because
of difficulties with construction, but due to the many studies necessary to
reckon with a complex tidal ecosystem.
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Florida Counties Band Together
To Ready for Warming’s Effects

. While U.S. action on
climate change remains
stalled, Michael D.
Lemonick writes, four
south Florida counties
have joined forces to plan
for how to deal with the
impacts — some of which

Piet Dircke of ARCADIS, a Dutch corporation that recently built some of
New Orleans’ post-Katrina dikes, also provided Bowman with a rough
concept of a storm surge barrier across the Verrazano Narrows, one that
would allow for large and small ship traffic and for natural tidal flow when
no storms are present. New York City, says Dircke, faces the same
problems that climate change poses for delta cities around the world,
whether it's Bangkok, Jakarta, or London. In those cities, as in New York,
populations and economic assets are growing (New York City’s economic
value grew some 40 percent between 2001 and 2012), while sea level and
the threat of catastrophic flooding also rise.
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Certainly the engineers focused on these barriers know better than I, but | can't
help but think of the Army Corps of Engineers' work on the Missouri and
Mississippi. Their efforts to tame the river backfire during the spring deluge. If
giant 10-story sea barriers block incoming water surges, where does it go after it
hits the seawall? Not back where it came from - it will spread sideways,
channeling volumes of water (now speeding) into whatever is to the sides of the
barrier, right?
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This seems like a non-solution.

Wouldn't it be better for the city to apply its $13 billion on stopping climate
change?

Posted by Suzanne Stenson O'Brien on 08 Nov 2012
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New York City

New York City had been gradually preparing for a world of rising seas and more powerful storms. But the devastation caused
by Hurricane Sandy is now forcing officials to consider spending billions of dollars on storm protection, including a network
of surge barriers. READ MORE

,‘n v L._'.-_Q.+1 0

BROOKLYN

One New York storm protection plan proposes a system of barriers and sea walls that would protect the city's
most vulnerable shore lines. (Wikimedia Commons/Yale Environment 360)
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New York Looks For Ways to Hold Back the Sea Yale

New York City had been gradually preparing for a world of rising seas and more powerful storms. But the devastation caused ] ]
by Hurricane Sandy is now forcing officials to consider spending billions of dollars on storm protection, including a network :a;;’i‘;:%”nm;”:hieo s

of surge barriers. Yale School of Forestry
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E360 VIDEO

ARCADIS, a Dutch corporation, has proposed a storm surge barrier (shown in this illustration) across the
Verrazano Narrows that would allow for large and small ship traffic and for natural tidal flow when no storms
are present. (Arcadis)

In a Yale Environment 360
video, photographer Pete
McBride documents how
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have transformed the
Colorado River, the
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Southwest. Watch the
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