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{ŀƴŘȅΩǎ LƳǇŀŎǘ ƻƴ ǘƘŜ wL /ƻŀǎǘ
·Storm surge of 4 to 5 feet

·Huge waves

·Over 45 feet offshore

·Breaking waves at shoreline over 25 feet



Sizable areas with 3 to 5 feet inundation



.ǳǘ Ƴƻǎǘ ƛƳǇǊŜǎǎƛǾŜ ƻŦ ŀƭƭΧǘƘŜ ŎƻƳǇƭŜǘŜ 
erosion of the ocean front dune



And depositions in and behind ocean front 
homes/businesses



Where did these come from?



Cars buried when 
dunes were 
reconstructed after 
Carol in 1954!



So how did a Category 1 
Hurricane that made landfall in 
south central New Jersey have 
so much impact on the Rhode 
Island coast?



http://weatherblog.kshb.com/wp-content/uploads/2013/02/Hurricane-Sandy.jpg

Size matters!

·Wind speed

·Angle of incidence to shoreline 

·Length of fetch

·Duration

Magnitude of storm surge 
inf luenced by:

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=A2WXLjD4w2Fm0M&tbnid=oGds_r5zDXl-kM:&ved=0CAUQjRw&url=http://weatherblog.kshb.com/a-major-eastern-storm-the-lrc-and-our-weekend-forecast/hurricane-sandy-2/&ei=kkFEUp7KB_HJ4APqvIDABQ&bvm=bv.53217764,d.dmg&psig=AFQjCNFp4KXMdx3kvnoS1CO9AAVp7QktAw&ust=1380291069535152


Infared Images of Sandy

Midday  Sunday October 28, 2013 Early AM Monday October 29, 2013



Winds Inferred from Scatterometer Data

Courtesy NASA



NHC Graphic Depicting Breadth of Strong Winds



Monday AM High Tide Monday PM High Tide

aƻǊƴƛƴƎ IƛƎƘ ¢ƛŘŜ ά{ƻŦǘŜƴŜŘέ wƘƻŘŜ LǎƭŀƴŘ 
Coast ahead of Big Evening High Tide
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WAS 150 TO 200 MILES OR SO 

FURTHER NORTH?



bŜǿ ¸ƻǊƪ /ƛǘȅΩǎ ǇǊƻōƭŜƳ ōŜŎƻƳŜǎ 
.ƻǎǘƻƴΩǎ ǇǊƻōƭŜƳΗ

·Potentially establishing new high water mark in 
Boston Harbor ɀ exceeding the February 1978 Blizzard 
level



GOING FORWARD

·Inundation Mapping
·Reference maps (existing)

·Storm specific maps (under development)

·Coastal Hazards Page

·Storm Surge Warning Product (under development)



RESOURCES ς HURRICANE INUNDATION MAPS
USACE in collaboration with FEMA and NWS



! /ƭƻǎŜǊ [ƻƻƪ ŀǘ tƻǘŜƴǘƛŀƭ άDǊƻǳƴŘ ½ŜǊƻέ
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·Go to Massachusetts Emergency Management Agency (MEMA) 
website (http://www.mass.gov/eopss/agencies/mema/) and scroll 
down to right and click on Hurricane Inundation Maps

·Or go directly to: 
http://www.mass.gov/eopss/agencies/mema/hurricanes/hurricane-
inundation -maps.html

Rhode Island
·Go to: 

http://www.riema.ri.gov/preparedness/evacuation/hurricane_inundation.php

Massachusetts

http://www.mass.gov/eopss/agencies/mema/
http://www.mass.gov/eopss/agencies/mema/hurricanes/hurricane-inundation-maps.html
http://www.mass.gov/eopss/agencies/mema/hurricanes/hurricane-inundation-maps.html
http://www.mass.gov/eopss/agencies/mema/hurricanes/hurricane-inundation-maps.html
http://www.mass.gov/eopss/agencies/mema/hurricanes/hurricane-inundation-maps.html
http://www.mass.gov/eopss/agencies/mema/hurricanes/hurricane-inundation-maps.html
http://www.riema.ri.gov/preparedness/evacuation/hurricane_inundation.php


COASTAL HAZARDS PAGE



TIDE OBSERVATION AND FORECAST









STORM SPECIFIC INUNDATION MAP!
·Under development

·Depict inundation 
potential for a specific 
forecast storm

·Depiction will probably 
ÂÅ Á ȰÐÌÁÕÓÉÂÌÅ ×ÏÒÓÔ 
ÃÁÓÅȱ ÓÃÅÎÁÒÉÏ

·Or somehow convey the 
uncertainty inherent 
with the forecast



ANOTHER COMING ATTRACTION:

STORM SURGE WARNINGS
·Social science research: people not aware that 

hurricane Warning implies coastal flooding

·Coastal f looding from storm surge may not 
coincide with location of hurricane force winds

·Same terminology will likely be used for both 
tropical and extratropical storms
·And perhaps help mitigate the issue of what warning to 

issue with a post tropical cyclone like Sandy

·Probably about 2 years away from full 
implementation



HABITAT IMPACT
·Sandy not only impacted people but also the habitats 

of other living things

·Next several slides illustrate such impacts courtesy of:

·Rhonda Smith, Rhode Island National Wildlife Refuges

·Photo credits:

· Juancarlos Giese, Suzanne Paton, Kevin Rogers, Ben Gaspar, 
Rhonda Smith - USFWS

· Tom Tetzner - USFWS Volunteer 



Rhode Island National 
Wildlife Refuge 
Complex:

Five coastal refuges in 
southern RI



Refuge staff oversee monitoring of shorebird nesting 
habitat on ten off-refuge beaches



Sandy Point Island
·Monitoring of Piping Plovers (FT), American 

Oystercatchers and Least Terns (ST) by USFWS

·Important migration stopover site for imperiled 
species like Roseate Tern (FE), Red Knot (C) and egg 
laying site for Horseshoe Crabs

Piping PloverAmerican Oystercatcher Least Tern







Western End:  11/4/2012, soon 
after Hurricane Sandy

Western End:  
3/21/2013



Trustom Pond NWR- Moonstone Beach
·Only barrier beach and coastal pond in RI completely 

undeveloped and within boundaries of a conservation area

2011 

Aerial Photo



11/2012

3/2013


