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Framing the Problem




Sea Level, Portland, Maine
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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



Documented Sea Level Rise
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i nn Based on measurements, about 7-8

' i_g mm/yr (1926-2001) (0.6-0.7 feet) of sea level rise has
- occurred along the Maine coast.
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Data courtesy of NOAA CO-OPS
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Adapted from the IPCC 3rd Assessment (Tech. Summary of Working Group | Report, Fig. 24, p. 74., 2001)
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Satellite altimetry (1992-2010) = global sea level 3.2 + 0.4 mm/yr
Portland during same time period = 1.9 mm/yr http://sealevel.colorado.edu!



Sea Level Rise (m)
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Adapted from IPCC and Hugo Ahlenius, United Nations Environment Programme, 2007
http:/maps.qgrida.no/qo/graphic/projected-sea-level-rise-for-the-21st-century
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Rignot and others, March 2011 (AGU, in press):

éif current [ Ant aicecsheetmeltmqrates GContmen |
for the next four decades, their cumulative loss could raise sea Ievell_ by

15 centimeters (5.9 inches) by 2050. When this is added t@ the W
predicted sea level contribution of 8 centimetersi(3; 1 mches) from*‘i
glacial ice caps and 9 centimeters (3.5 inches) from oceénme'gm o
expansmn total sea level rise could reach 32 centlmeters (12 6
|nches) ' ~ ~

Imaae from www.swisseduc.ch
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Coastal wetlands
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So how do we bring this Issue
to the local level?



Saco Bay 1T Hazards and Habitats
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Coastal Hazard Resiliency Tools Project

State Agencies i Regional Planning Commission - Municipalities
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GEOLOGICAL SURVEY
Data Development, Outreach, Education, and Partnership Development

Year 3, Moving on to Year 4!



Sea Level Adaptation Working Group
Developing a Regional Approach

Direct Participation:

Science/Technical Support:

GEOLOGICAL SURVEY

Additional
Support Funding:
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Sea Level Adaptation Working Group

Steering Committee

AMet numerous times over summer of 2010 to develop an
Interlocal Agreement outlining the creation of a Working
Group and its potential duties and action plan.

AReceived approval from each municipal council.
AFunded by Regional Challenge Grant (SPO) and local
matches

Working Group

AComprised of assigned members; 1 municipal planner and 1
citizen at-large from each community; SMRPC planner;
technical support from MGS.

AMet over the fall of 2010 to complete an initial Vulnerability
Assessment and produce a preliminary report that was
submitted to municipal councils for approval.




Sea Level Rise
And Potential Impacts by the Year 2100

A Vulnerability Assessment
for the Saco Bay Communities of
Biddeford, Saco, Old Orchard Beach, and
Scarborough
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A Report of the Sea Level Adaptation Working Group
31 December 2010
With the Assistance of the
Maine Department of Conservation — Maine Geological Survey
and the
Southern Maine Regional Planning Commission
VWith Funding from the Malne State Planning Ofice & Malne Coastd Program and Parner Communizes

Major Assumptions:

A

2 feet of sea level rise will occur over the next
100 years. The two foot sea level rise
scenario does not include the effects of
freshwater runoff from rain events.

The sea level rise scenario assume that the
land surface will remain static and will not be
altered due to erosion or accretion, and the
current configuration of land forms and
contours will remain static, during and after
each inundation.

Values of estimated damage to land and
buildings are based upon the most recent
assessments for property tax purposes; these
values are conservative, and are not
necessarily representative of fair market
value. Loss of building value, and the
associated land value, was assumed to
occur only if the center of the building
footprint was inundated in the flood
scenario.

Erosion Hazard Area (EHA) maps, pursuant
to Maine's Coastal Sand Dune Rules, were
used as a preliminary approach to estimate
the potential impact of sea level rise and
dynamic erosion and inundation along the
open coast. All building footprints that
intersect the EHA are assumed to be within it,
and assumed to sustain damage with sea
level rise.



Conditions Simulated i Vulnerability

Highest Annual Tide (HAT),
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water level for any given year but is reached within several inches numerous tides a

year.

1978 Storm is the highest recorded water level at the Portland Tide Gauge which
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All tidal elevation data calcwated from NOAA NOS CO-0OPS tidal stafion data and predictions
** 1978 Storm elevation taken from Fortland Tide Gauge highest chserved water level recorded on February ¥, 1978

‘Current and Historic Tides - by

Community Mean High Water Highest Annual Tide 1978 Storm *

Tidal Datum MLLW |  NAVDSS MLLW NAVDSE MLLW NAVDSE
Scarborough 9.2 4.1 11.3 6.2 14.1 B.B[I
Old Orchard Beach 9.2 4.1 11.3 6.2 14.1 8.9
Saco 9.2 4.1 11.3 6.1 14.1 8.9
Biddeford 9.4 42 11.5 6.3 14.1 89

For each scenario, 2 feet of projected sea level rise was added to each tidal
elevation for simulation of potential impacts to natural resources, buildings, and

Infrastructure.




So how do we simulate the potential
Impacts of sea level rise on the natural
environment and built infrastructure?



Using the Sea Level Rise Simulation Tool

Steps:

1) Groundtruth LIDAR data for representing ground
conditions using RTK i GPS (very accurate).

2) Determine Tidal Elevations as proxies for existing
marsh surfaces

3) Demonstrate accuracy in simulating existing
conditions using tidal elevations to define marsh
habitats and inundation

4) Simulate potential impacts of sea level rise on:
a) Marsh Habitat
b) EXisting Infrastructure

5) Identify areas potentially suitable for marsh migration
and at-risk built infrastructure




Step 2: Setting the Stage with Tidal Elevations

Highest Annual Tide (HAT)-inspri ngo tide, the highesi
any 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 ocear

Coastal Sand Dune System

Marsh Side Back dune Frontal dune Ocean Side
Coastal wetland —
Hi ghest Annual Tide , nsPBeachgo Ti de,

Hi gh Water ( MHW,




Saco Bay

* | Marsh Habitats
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Overlay LIDAR



