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Adapted from: www.ngs.noaa.gov/newsys-cgi-bin/ngs_opsd.prl?PID=LW0493&EPOCH=1983-2001

Newport

Narrow River

Narrow River –
Newport

Tidal Datums
Oakley, Alvarez and Boothroyd, 2008

Newport datum adapted from www.ngs.noaa.gov/cgi-bin/ngs_opsd?PID=LW0493

MHHW 1.66 ft ---

MLLW 0.0 ft ---



USDA/NRCS Pontoon boat - R/V Doerner

B Oakley, 2007



Now, 
We Need to Consider 

Coastal Processes Acting Today



Narragansett  Pier Seawall –
Patriots Day 2007

WPRI.com
16 apr 2007

The Sea May Be Rising – But…..



When Contemplating Rhode Island 
Coastal Geologic Hazards

• Extratropical Cyclones (“Nor’easters”)

• Hurricanes (Tropical Cyclones)

• and ……. Sea Level Rise

One Must Consider:



• Frontal Erosion – from Breaking Waves 
and Swash

• Storm-Surge Overwash

• Elevated MHHW into the Future

Which Give Rise to these Processes:

When Contemplating Rhode Island 
Coastal Geologic Hazards



• Breaking Waves – 1 to 3+ meters at shoreline

• Storm-Surge Overwash – 30 cm to 3+ meters 
water depth across shore zone

• Sea-Level Rise – 2.58 mm per year at present

The Scale of Processes are:

When Contemplating Rhode Island 
Coastal Geologic Hazards
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Patriots Day Extratropical Storm – April 2007 
Newport Tide Gauge

SET UP PREDICTED

http://tidesandcurrents.noaa.gov/
data_menu.shtml?stn=8452660%20Newport,%20RI&type=Tide+DataSTORM SURGE
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Adapted from: www.ngs.noaa.gov/newsys-cgi-
bin/ngs_opsd.prl?PID=LW0493&EPOCH=1983-2001
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Aug 1991

Charlestown Beach – Hurricane Bob 1991 
Washover Fan Deposition

Removal is a Bad Idea …….
Barriers Naturally Retreat 

Landward and Upward



http://www.nicholas.duke.edu/psds/Katrina/gulfport/

Gulfport, MS – Katrina - 2 Sept 2005
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Providence Journal, 1938

Misquamicut – US 1A – Westerly
1938 Hurricane - Debris Swath

Barrier

Increased Storm Frequency and Intensity??





Providence Journal, 1938

The Towers – Narragansett Pier – 1938 Hurricane
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Climate Change 
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http://www.esrl.noaa.gov/gmd/ccgg/trends/co2_data_mlo.html



Carbon Dioxide - CO2 Levels
A Cause for Concern

Now 390+ ppm

http://www.ucsusa.org/global_warming/science_and_impacts/science/past-present-and-future.html#3
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Moberg et al, 2005

Medieval Warm Period Little Ice 
Age

Temp lags 
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RHODE ISLAND
Possible Future

Climate

Confronting Climate Change in the 
U.S. Northeast: Climate, Impacts, 
and Solutions, NECIA, 2007

http://www.northeastclimateimpacts.org/



Adapted from: 
http://tidesandcurrents.noaa.gov/sltrends/

sltrends_station.shtml?stnid=8452660%20Newport,%20RI
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18 cm rise since 1900
Current rate:

3.3 cm per decade

Observed Global Sea Level Rise ... Accelerating

Rahmstorf, Cazenave, Church, Hansen, Keeling, Parker and Somerville (Science 2007)

IPCC 
2001 

estimate



IPCC Scenarios 2001





Brathwaite, 2002
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Polythermal to 
Warm Based

A Key to Future 
Sea-Level Rise
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Projection of Sea-Level Rise 1990 - 2100
Using IPCC 2007 Temperature Projections

Global Sea Level Linked to Global Temperature

Extreme 
Projection

IPCC 2007

Vermeer and Rahmstorf, 2009, 
PNAS, v106, p 21537-21532

Presenter
Presentation Notes
Projection of sea-level rise from 1990 to 2100, based on IPCC temperature projections for three different emission scenarios (labeled on right, see Projections of Future Sea Level for explanation of uncertainty ranges). The sea-level range projected in the IPCC AR4 (2) for these scenarios is shown for comparison in the bars on the bottom right. Also shown is the observations-based annual global sea-level data (18) (red) including artificial reservoir correction (22).
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Adapted from 
NOAA; 

USACE 1988; 
Hehre 2007

Tomorrow….. 
+ 3 Feet Sea-Level Rise  
2100 … 2050… Or?....

Today

Projection

Today

Projection



100-Year Storm-Surge Inundation - Providence

M Spaulding, K Knee 2007

+ 3 Feet Sea-Level Rise+ 3 Feet 
Sea-Level Rise

Save The Bay 
HQ

Projection



100-Year Storm-Surge Inundation - Matunuck

Obsolete 
Flood 
Zone

+3 ft Sea-
Level Rise 

+3 ft Sea-Level Rise 
New Topography Projection

Yesterday



Ninigret Lagoon - 2004
Today



Ninigret Lagoon – 2100? Or Sooner

4 feet Sea Level Rise; 200 feet Frontal Erosion

Upland Flooding
Projection



Wickford Marketplace – In-Place Inundation “The Bathtub Ring”

10 Sept 2010 Teresa Crean

Today



Middlebridge, South Kingstown –
A Common View of the Future

Today



Coastal Rhode Island –
A Common View of the Future

Don 
Bousquet, 
June 2008

Today ?

Projection  ? 
–

Yep



End of Presentation
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