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Superstorm Sandy’s Catastrophic Flooding of 
Metropolitan New York: Can we Continue to Live 

at the Edge of the Sea?



Path of Superstorm Sandy, the second most damaging storm in US history.



Data courtesy of Fuqing Zhang, Penn State U; graphics by Hamish Bowman.



Two days before the  hurricane struck, the predictions 
were still very uncertain about the exact location of 
landfall. All of these predictions were inaccurate.



http://www.harborestuary.org/aboutestuary-climatechange-tides.htm

Flood risk map based on SLOSH model for hurricanes category 1-4 for New 
York City and western Long Island Sound. Note the State of NJ is left out.

The Battery



A hurricane evacuation 
map released by the City of 
New York covers flood 
zones that include 37 
percent of the city’s 
population. 

Evacuation zones are 
divided into 1 through 6 for 
a total of 2.99 million 
residents.

Note that this map does 
not address the needs of 
millions of people living in 
northern New Jersey and 
southwestern Long Island. 

http://www.brownstoner.co
m/blog/category/flooding/



Digital terrain map of Long Island constructed from Shuttle radar. Long Island is 
a terminal moraine with extensive areas of low-lying land, particularly along the 
south shore, which consists of a series of barrier beaches and bar-built 
estuaries (courtesy Gilbert Hanson, Dept of Geosciences, SBU).



Ground Zero

Entrance to Brooklyn 
Battery tunnel under New 
York Harbor



Breezy Point, Far Rockaway. Severe flooding and 115 burned out houses.



Destroyed Houses, South Shore Long Island





House on Traffic Ave, Ocean Beach, Fire Island National Seashore, slated for removal by US Army 
Corps of Engineers for demolition, along with 40 others. 



“New” Old Inlet, Fire Island National Seashore





Huge waves pounded on the south shore of Long Island.





Ensemble winds 
derived from

NOAA.NCAR.WRF
.ARW.Hires
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Stony Brook 
Storm Surge 
Model System

http://stormy.msrc.
sunysb.edu





Q: Was Sandy a worst case scenario? A: No!

Effect of diurnal inequality. The Sandy peak tide was not the 
highest of the day.



http://sealevel.climatecentral.org/surgingseas/gauge/8518750#show=cities&cen
ter=10/40.7000/-74.0133



Sea-Level Rise
• More than 8 million people live in areas at 

risk of coastal flooding. Along the U.S. 
Atlantic Coast alone, almost 60 percent of 
the land that is within a meter of sea level 
is planned for further development, with 
inadequate information on the potential 
rates and amount of sea level rise. 

• Range of rise varies from low end (12 in.), 
to high end (6 ft) over a 100-year period.

• USACE contributed to the Sea Level Rise 
Tool for Sandy Recovery to create a set 
of map services to help communities, 
residents, and other stakeholders 
consider risks from future sea level rise in 
planning for reconstruction following 
Hurricane Sandy.
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Historically, 
how quickly is 
global sea 
level rising? 

And what 
about the 
future?

Battery, New York City



http://www.pressdisplay.com/pressdisplay/viewer.aspx

Governor Cuomo states 
the need for a new 
paradigm – let’s stop 
arguing about climate 
change and let’s move 
ahead and develop bold 
new approaches, including 
regional storm surge 
barriers…



Meanwhile Mayor 
Bloomberg said: No! 
Stony Brook’s 
regional storm surge 
systems are too 
expensive.

Resilience is the way 
to go..….

 The seven deadly sins.



Mayor Bill Deblazio
continues the 
momentum and 
ideas of 
Bloomberg’s 
philosophy of 
resilience….



Henk 
Ovink. This 
man likes 
to get wet.



http://www.nytimes.com/2012/11/04/nyregion/protecting-new-york-city-before-next-time.html?pagewanted=all

Science fiction…….



http://www.thebattery.org/

Historic Battery tide gauge located in Coast Guard property at 
southern tip of Manhattan, operational since 1851.





The Thames River Barrier was opened in 1982 and has been used many 
times to prevent the City of London from being flooded.



View of a segment of the Delta  Project, the Netherlands. The system is composed of a mixure
of elevated natural sand dunes, tidal gates (normally open), elevated highways and shipping 
gates <http://www.deltawerken.com/English/10.html?setlanguage=en>. The image is taken 
during flooding (incoming) tides.

To ocean Up river





Plan view of St Petersburg, Russia, storm surge protection system, consisting of 
elevated multi-lane highways (blue), harbor barriers with sluice gates (blue) and 
shipping gates (left red arrow).

Shipping gates

River Neva

Elevated ring road “Beltway”



Left: Main shipping channel with 
gates under construction; the 
highway tunnels under the 
channel.

Above: Sluice gates designed to 
allow free flow of tides and the 
river discharge in fair weather.



Taintor gates in open position at the St Petersburg storm barrier system.



Taintor gates in closed position at the St Petersburg storm barrier system.



Schematic diagram for location of the Outer Harbor Gateway (red arrow) with enhanced extension dunes (green) and storm surge barriers (red 
line) to protect NY City. A second barrier would be necessary across the upper East River (red arrow) to block surges from penetrating from 
western Long Island Sound into the Harbor. Note the outer gateway (with extension) protects Manhattan, JFK airport, the outer boroughs of 
Staten Island, Brooklyn & Queens, Port Elizabeth, Newark Airport, LaGuardia Airport and all points within the ring of protection.

Upper East River Barrier

Outer Harbor Gateway

Long Island

New Jersey

Upper Bay of NY Harbor



Artist’s impression of the proposed New York Outer Harbor Gateway, stretching 5 miles across the Sandy 
Hook – Far Rockaway transect. The red arrows show locations of sluice gates to allow free flow of the tides 
(next slide). The green arrows point to the three shipping gates (second slide on).

NY Harbor

Lower Bay

Sandy Hook NJ

Far Rockaway NY

Atlantic Ocean



Flooding in St Mark’s Square, Venice – and still the tourists come!





Once complete, MOSE will provide three barriers across the Lido,
Malamocco and Chioggia inlets to the Venetian Lagoon that will 
temporarily isolate its waters from the Adriatic Sea during high tides. 



Control room of the MOSE Project – located in  
the famous Arsenale.







Developing a Threat Index
Take our cue from the Europeans. Decide that the wreckage of Sandy must 
never happen again. Determine to protect Metro New York against a 1/1,000 
storm. Make this the gold standard. Plug in various suggestions solutions 
and migitations appropriate to a descending scale of threats.

Threat Response

1/1000 yr storm Storm surge barriers, enhanced sand berms

1/500 year storm Storm surge barriers, enhance sand berms

1/250 year storm New building codes, raise all critical systems

1/100 year storm Build better resilience, retire old building codes

1/25, 1/50 year storms Enhance wetlands, oyster beds, local barriers





Nantucket Lightship WVL-612 moored at at Straight Wharf on 
Nantucket Island. Owned by Mr. William Golden of Princeton NJ.

The Odyssey II: planned circumnavigation of the 48 lower states to advocate 
for a national imperative to rebuild the country’s harbor infrastructure.



The lightship has been restored and refitted to the highest standards for 
the purpose of leasing and advocacy presentations.



Lightship Nantucket WLV-612 moored at World Financial Center, NY City.



Mr William Golden (left) introduces Prof Robert Yaro, former President of the 
Regional Plan Association (right) at the kick off of the advocacy campaign.



Planning for Odyssey II 2017



• THE END


