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First,
Some Geological
Background Information
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Laurentide Ice Retreat

24,000 BP

After Dyke & Prest, 1987




New England Deglacial Ice Margins
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PALEOGEOGRAPHIC MAP OF SOUTHERN NEW ENGLAND - NEW JERSEY CONTINETAL SHELF ~26,000 yBP
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PALEOGEOGRAPHIC MAP OF THE SOUTHERN NEW ENGLAND CONTINENTAL SHELF 18,000 yBP
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End Moraines of Southeastern New England
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Braided River on a Delta Plain
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Facies Deposited in a
Glacial Lake Depositional Environment
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GLACIAL LAKE BLOCK ISLAND
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GLACIAL LAKE NARRAGANSETT T1°W
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GLACIAL LAKE NARRAGANSETT
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GLACIAL LAKE NARRAGANSETT T1°W
19,800 yBP
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GLACIAL LAKE NARRAGANSETT - 19,500 yBP
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SEA-LEVEL RISE: OSAMP AREA
- 50 m below present

11,500 yBP

Sea level data from Peltier and Fairbanks, 2006
Elevation data from P. Jordan, Rl DEM
Map created by B.A. Oakley, URI Geosciences
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SEA-LEVEL RISE: OSAMP AREA

- 40 m below present
11,000 yBP

Sea level data from Peltier and Fairbanks, 2006
Elevation data from P. Jordan, RI DEM
Map created by B.A. Oakley, URI Geosciences




SEA-LEVEL RISE: OSAMP AREA

- 30 m below present
10,000 yBP

Sea level data from Peltier and Fairbanks, 2006
Elevation data from P. Jordan, RI DEM
Map created by B.A. Oakley, URI Geosciences
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PETTAQUAI\/ISCUTT COVE - Flood-Tidal Delta
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Narrow River

MHHW 1.66 ft ---

MLLW 0.0 ft ---o
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NGVD 1929 = 1.18 feet (0.360 meters)

-— MLW = 0.09ft (0.027m)
—— MLLW = 0.00ft (0.00m)

--- MLW
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0.14 feet (0.043 meters)
0.00 feet (0.000 meters)
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The NAVD 1988 and NGVD 1929 elevations related to MLLW were computed from Bench Mark, 845
2660 TIDAL 6, at the station.

Displayed tidal datums are MEAN HIGHER HIGH WATER (MHHW), MEAN HIGH WATER (MHWY),
MEAN TIDE LEVEL (MTL), MEAN LOW WATER (MLW), AND MEAN LOWER LOW WATER
{MLLW) referenced on 1983-2001 Epoch.

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



USDA/NRCS Pontoon boat - R/V Doerner

B Oakley, 2007



Now,
We Need to Consider
Coastal Processes Acting Today



The Sea May Be Rising — But

Narragansett Pier Seawall —
Patriots Day 2007
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When Contemplating Rhode Island
Coastal Geologic Hazards

One Must Consider:

« Extratropical Cyclones (“Nor’easters”)

 Hurricanes (Tropical Cyclones)

e and ....... Sea Level Rise




When Contemplating Rhode Island
Coastal Geologic Hazards

Which Give Rise to these Processes:

 Frontal Erosion — from Breaking Waves
and Swash

o Storm-Surge Overwash

e Elevated MHHW Into the Future




When Contemplating Rhode Island
Coastal Geologic Hazards

The Scale of Processes are:

« Breaking Waves — 1 to 3+ meters at shoreline

e Storm-Surge Overwash — 30 cm to 3+ meters
water depth across shore zone

e Sea-Level Rise —2.58 mm per year at present




Tidal
Datums
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The NAVD 1988 and NGVD 1929 elevations related to MLLVW were computed from Bench Mark, 845

2660 TIDAL 6, at the station.

Displayed tidal datums are MEAN HIGHER HIGH WATER (MHHW), MEAN HIGH WATER (MHW),
MEAN TIDE LEVEL (MTL), MEAN LOW WATER (MLW), AND MEAN LOWER LOW WATER

(MLLW) referenced on 1983-2001 Epoch.




Patriots Day Extratropical Storm — April 2007
Newport Tide Gauge
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STORM-SURGE ELEVATION
Newport - Providence, RI
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Charlestown Beach — Blizzard 1978 — No Berm

CHARLESTOWN BEACH:
7 February 1978
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Frontal Erosion 1939-2006 -
Browning Cottages
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Frontal Erosion - Browning Cottages
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Really Big Storms



HURRICANE and EXTRATROPICAL STORM PATHS
and ASSOCIATED WIND PATTERNS
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Hurricane Carol - 1954
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STORM-SURGE ELEVATION
Newport - Providence, RI
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Charlestown Beach




Charlestown Beach — Hurricane Bob 1991
Washover Fan Deposition

Removal is a Bad Idea
Barriers Naturally Retreat
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Gulfport, MS — Katrina - 2 Sept
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Misquamicut — US 1A — Westerly
1938 Hurricane - Debris Swath

Increased Storm Frequency and Intensity??
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The Towers — Narragansett Pier — 1938 Hurricane

Providence Journal, 1938




Lastly,
Climate Change
and the
Future Shore Zone
of
Rhode Island



Atmospheric CO, at Mauna Loa Observatory
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Carbon Dioxide - CO, Levels

A Cause for Concern

Carbon Dioxide Levels Today are Higher than over the Past 650,000 Years

Atmospheric carbon dioxide
record data sources: Keeling and
Wherf (2004), Petit et al. (1999),
IPCC (2001}, Ahn et al. (2004).

Industrial CO, Levels

Pre-industrial CO; Levels First Production | .38
Model T

Pyramids ;

New
Antarctic ice

core data extends

the record back to
650,000 years before

the present and shows

that CO; levels were

below 300 ppmv.

| I | | |
400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

Years Before the Present

http://www.ucsusa.org/global _warming/science_and_impacts/science/past-present-and-future.html#3
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—— Temperature from thermometers in deg C (compared with 1960-1990 average) ‘ Temp lags ‘ 1.0
—— Temperature from proxies - Moberg 2005 (compared with 1960-1990 average) COZ
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HISTORIC SEA-LEVEL RISE - Newport, RI
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Observed Global Sea Level Rise ... Accelerating

| | ‘ IPCC
18 cm rise since 1900 ‘ 2001

Current rate:
3.3 cm per decade
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IPCC Scenarios 2001

Global average sea level rise (1990 - 2100)

Sea level rise (metres) for the six SRES Scenarios
=
Range in 2100

All SRES envelope including

land-ice uncetiainty Scenarios
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Greenland
Outlet Glaciers
Change from
Polythermal to
Warm Based

A Key to Future
Sea-Level Rise
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Global Sea Level Linked to Global Temperature

Projection of Sea-Level Rise 1990 - 2100
Using IPCC 2007 Temperature Projections
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Vermeer and Rahmstorf, 2009,
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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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PROJECTED STORM-SURGE ELEVATIONS
Newport - Providence, RI
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100-Year Storm-Surge Inundation - Providence
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4 feet Sea Level Rise; 200 feet Frontal Erosion



Wickford Marketplace — in-Place Inundation “The Bathtub Ring”

10 Sept 2010 Teresa Crean




Middlebridge, South Kingstown —
A Common View of the Future




Coastal Rhode Island —
A Common View of the Future
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