Assessment of Sea Level Rise Impacts
on Nauset Barrier Beach and Pleasant Bay, Cape Cod, Massachusetts

Mean Sea Level Trends, Boston, Massachusetts (8443970)
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Outline

1. Sea Level Rise: Nauset Barrier Beach and Pleasant Bay

2. Geomorphological Changes in the Barrier Beach System and
Inlet Systems

3. Future Geomorphological Changes on the inner shoreline
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Mean Sea Level Trends, Boston, Massachusetts (8443970)

2.79 +/- 0.16 mmiyr I

—— 959% Confidence Interval
- Linear Mean Sea Level Trend

Monthly Mean Sea Level with the
average seasonal cycle removed

0.16 mm/yr
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~3 mm/yr = ~1ft/century
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What does ‘sea level’ really mean?

Tides

Storm Surge

Wave Setup (or setdown)
Seasonal Variations

All of the Above

None If the Above
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What does ‘sea level’ really mean?
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B. Storm Surge

C. Wave Setup (or setdown)
D. Seasonal Variations

E. All of the Above
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Mean Sea Level Trends, Boston, Massachusetts (8443970)

2.79 +/- 0.16 mm/yr
—— 959% Confidence Interval
- Linear Mean Sea Level Trend

Monthly Mean Sea Level with the
average seasonal cycle removed
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Eustatic (or global) Sea Level Rise
Vs

Relative (or regional) Sea Level Rise
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What causes the sea level to change?

Ground
water

A Ocean Currents

Subsidence/ T Temps
Uplift
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INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE
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Global vs. Relative SLR
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All models are (not) created equal
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Tide Gauges
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All models are (not) created equal
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Center for Coastal Studies

Marine Geology

Mean Sea Level Trends, The Battery, New York (8518750)

— 959% Confidence Interval
- Linear Mean Sea Level Trend

Monthly Mean Sea Level with the
average seasonal cycle removed
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21st Century New York City Sea Level
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Mean Sea Level Trends, Boston, Massachusetts (8443970)

2.79 /- 0.16 mm/yr
— 959% Confidence Interval
- Linear Mean Sea Level Trend

Monthly Mean Sea Level with the
average seasonal cycle removed
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21st Century Pleasant Bay Sea Level
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YEAR

LOW

MID

HIGH

2040

0.5 ft

0.7 ft

1.1ft

2070

1.0 ft

1.5 ft

2.0 ft

2100

1.2 ft

2.1 ft

2.9 ft
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Outline

1. Sea Level Rise: Nauset Barrier Beach and
Pleasant Bay

2. Geomorphological Changes in the Barrier
Beach System and Inlet Systems

3. Future Geomorphological Changes on the inner
shoreline

N \,E g8 Center for Coastal Studies CAPE Lab
Marine Geology The Coastal Processes and Ecosystems Laboratory




PHASE 2
Geomorphological

I Changes in the Barrier
Beach System and
Inlet Systems

Future
Geomorphological |
Changes on the inner | §
shoreline |
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Strong Island

Minister's Point

Chatham Light




Survey Year

1888 === 1950'S === 2010

Barrier Volume
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Washover Processes
And Inlet Formation
At
Pochet Island
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2. Geomorphological Changes in the Barrier Beach System and Inlet Systems
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Outline

1. Sea Level Rise: Nauset Barrier Beach and
Pleasant Bay

2.  Geomorphological Changes in the Barrier Beach
System and Inlet Systems
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shoreline
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3. Future Geomorphological Changes on the inner shoreline
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3. Future Geomorphological Changes on the inner shoreline
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3. Future Geomorphological Changes on the inner shoreline
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INTERTIDAL,,

INTERTIDAL,,

3. Future Geomorphological Changes on the inner shoreline
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Loss of Mainland
intertidal areas
by 2100
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PLEASANT BAY INTERTIDAL AREA: MAINLAND
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3. Future Geomorphological Changes on the inner shoreline
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Shoreline profile after retreat

Beach width

3. Future Geomorphological Changes on the inner shoreline
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Shoreline profile after retreat
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3. Future Geomorphological Changes on the inner shoreline
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3.

Marine Geology

Intertidal Zone 2100

Future Geomorphological Changes on the inner shoreline

Center for Coastal Studies CAPE Lab The University of Massachusetts, Boston

The Coastal Processes and Ecosystems Laboratory School for the Environment



or 2F : s A5
‘Edge Effects’

3. Future Geomorholgicl Changes on the inner shoreline
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Conclusion
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2.  Geomorphological Changes in the Barrier Beach System and
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