Sea Level Rise and
Changing Shorelines

Curt Larsen and Inga Clark
U.S. Geological Survey
Reston, VA 20192



Chesapeake Marshlands National Wildlife Refuge Complex
Radio Plan Coverage Area
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Blackwater NWR is part
of the Chesapeake
Marshlands

National Wildlife Refuge
Complex:

Blackwater NWR
Eastern Neck NWR
Martin NWR
Susgquehanna NWR
Watts Island
Bishops Head Point
Spring Island
Barren Island




Submerged Channel of the Susquehan
River and its Tributaries




Relative sea level rise curve for Chesapeake Bay
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Vialylanad's, EASLEINI SNore-sait marsmnes
nave develepedias a function of tepography.
Lowirelief lanal aneas gave rise to broad

marshes.
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meters above MSL

Relative mean sea level trend for Chesapeake Bay - geological trend vs historical values (relative to
present MSL)

—— MSL based on geological trend (1.3mm/yr)
—e— historical MSL

MHW = 0.16m

NAVD88 = 0.08m
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MSL = 0.0 m (based on 1960-1978 time series) historical MSL-rise rage 3.1 mm/yr 4
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subsidence rate 1.3 m
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Motivation for sea-level rise research
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Sea Level Scenario for IPCC 2001

Relative MSL trend for Fishing Bay / Blackwater NWR (approximation) compared
to IPCC 2001 projections for sea level rise (starting 1990)
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Blackwater National Wildlife Refuge Area,
7400/

B ntertidal marsh |l High marsh
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Blackwater National Wildlife Refuge Area,
2050 (3 mm/yr rise)
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Blackwater National Wildlife Refuge Area,
2100 (3 mm/yr rise)
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Blackwater National Wildlife Refuge Area,

IPCC projection, average case scenario, 2050 mmyr rise)
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Blackwater National Wildlife Refuge Area, IPcc
projection, average case scenario, 2100 .2 mmiyrrise)
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Systems/Watershed Context
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IHoepers Island Shoereline Change
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BARREN ISLAND (1847-1994)
147 Years

Barren Island protects
Hooper’s Island

g, Il 839 acres (1847)
175 acres (1994)

S 6064 acres lost

Barren has lost 78% of its
Acreage since 1884.

1847
1942 Date of photography 1994




JAMES ISLAND (1847 - 1994)
147 years

James Island protects
Taylor’s Island, Madison,
and Woolford communities

976 acres (1847)
92 acres (1994)

884 acres lost

James has lost 91% of its
acreage since 1847

Date of Photography: 1994



Effects ofi Sea LLevel Rise

* Open water expands at Blackwater NWR
as sea levelldrowns land surface. High
and lew marsh migrate to south and west.

« James Island continues to erode from the
west due to wave action while low areas
are flooded.

« IHoopers Island is slowly inundated by
[sing water and erodes on western shore.

« Barren Island erodes on west and Is slowly
Inundated.
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