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Goal of This Presentation

Review data developed by the Maine Geological
Survey that will be available to the Town of
Kittery to help in planning for coastal hazards,
specifically the potential impacts of sea level rise
on the natural and built environments.

This data provides a basis for identifying
hazard levels, understanding risks, and
subsequently developing strategies and
plans to enhance coastal resiliency



Data to be reviewed

Maine Sea Level 101

LIDAR available for the Town of Kittery

Potential Impacts of Sea Level Rise

AExisting and potential future marsh conditions

AExisting and potential future inundation under a
highest annual tide (HAT) condition

AHistoric and potential future inundation under a future
1978 storm scenario



Why does sea level change?

Gl obal Sea Level Changese

Thermal Expansion (the ocean heats up and expands as
atmosphere warms)

Volumetric Increase (volume increases with water from melting
glaciers and land-based ice sheets).

Rel ative Sea Level Changeseé

Isostatic rebound (crustal response to glaciation)
Subsidence (sinking of the land mass)

Seasonal Variation due to weather patterns (winds, currents)



Sea Level Since the Ice Age
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Sea Level, Portland, Maine
1912-2011 (through April 2011)

GEOLOGICAL BURVEY
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Portland Tide gauge = global ocean over last century 1.8 mm/yr (IPCC, 2007).
In Maine, this is the fastest in past 3000 years



2.0 mm/yr
(1929-2006)

Based on measurements, about 7-8
(0.6-0.7 feet) of sea level rise has
occurred along the Maine coast.




AMSL (mm)

Portland during same time period = 1.9 mm/yr
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Sea Level Rise (m)
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Rignot and others, March 2011 (AGU, In press):.
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continue for the next four decades, their cumulative loss could raise

sea level by 15 centimeters (5.9 inches) by 2050. :’_,',jj;heﬁ thtl

added to the predicted sea level contribution of: 8 centlmeters
iInches) from glacial ice caps and 9 centimeters (3 %‘l*nwchegs) f{@m

- -ocean thermal expansion, total sea level rise could reach 39 *«

' centimeters (12.6 mches _— o

Imaae from www.swisseduc.ch
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Arctic Monitoring and

SNOW, WATER ‘ Assessment Program
ICE AND 3,, _ May, 2011 report
PERMAFROST Global sea level is projected to

: rise by 0.9to 1.6m (2.95 to 5.25 ft)
IN THEARCTIC by 2100, and Arctic ice loss will

make a substantial contribution to
this.

http://www.amap.no/swipa/
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Using the Sea Level Rise Simulation Tool
Steps:

AGroundtruth LiDAR data for representing ground
conditions using RTK i GPS (very accurate).
ADetermine Tidal Elevations as proxies for existing
marsh surfaces
Aemonstrate accuracy in simulating existing
conditions using tidal elevations to define marsh
habitats and inundation
4) Simulate potential impacts of sea level rise on:
Marsh Habitat
AExisting Infrastructure
5) Identify areas potentially suitable for marsh migration
and at-risk built infrastructure

Simulations for 0.6 m (2 feet) and 1 m of sea level rise



Light Detection And Ranging Data

2000 Survey by NOAA Coastal Services Center
2004 Survey by NOAA Coastal Services Center
2006 Survey by Federal Emergency Management Agency
2007 Survey by US Army Corps of Engineers

Basis for all simulation work




Preliminary Site Selection

¢  Potential Evaluation Sites
.~ Tidal_Wetlands 2009
- FEMA LiDAR Coverage
| | USACE LIiDAR Coverage




Kittery, ME
Kittery (LIDAR, 2006)
Elevation, ft, NAVD
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Site Town Surveyed | n Mean SD |Mean| SD |[Mean| SD |[Mean| 3D | Mean| SD

Braveboat Harbor Kittery 111420101 170] 0.060| 0.102| 0.070| 0.103| 1.392| 0.398| 2.086| 0.743] 0.009| 0.409




Step 2: Setting the Stage with Tidal Elevations

Highest Annual Tide (HAT)-Aispringo tide, the highest p
given year but is reached within several inches numerous tides a year

Mean High Water (MHW) - the average normal high water level.

Mean sealevel  MSL)= average height of the oceanobs

Marsh Side Ocean Side

Coastal wetland
Beach

High Marsh i MHW to HAT

Low Marsh - MSL to MHW
Open Water - below MSL
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Assessing Potential Impacts to
Wetlands

Assumptions made:

Coastal Wetlands exist from mean sea level to highest
annual tide

-0.35 ft to 6.35 ft NAVD

Low marsh exists from mean sea level to mean high
water

-0.35 ft to 4.10 ft NAVD

High marsh exists from mean high water to highest
annual tide

4.10 to 6.35 ft NAVD
Topography stays static
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Marsh Type Existing Area |% Total [§5%
HighMarsh |  162.2] 67.8%]&
Coastal Wetland | 239.2] 100.0%[{8

Coastal Wetland Analysis

Braveboat Harbor Area
Kittery, ME - (
High Marsh (existing)
- Low Marsh (existing)
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e Lk B | Coastal Wetland Analysis
oAk e Top., SENS T TiR e | Braveboat Harbor Area
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Potential Marsh Conversion



Potential Inundation Analysis
Kittery, ME

GEOQLOGICAL SURVEY
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Coastal Wetland Analysis
Kittery, ME
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