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Goal of This Presentation

Review data developed by the Maine Geological 

Survey that will be available to the Town of 

Ogunquit 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



GIS-based data to be reviewed

LIDAR available for the Town of Ogunquit

Potential Impacts of Sea Level Rise

ÅExisting and potential future marsh conditions

ÅExisting and potential future inundation under a 

highest annual tide (HAT) condition

ÅHistoric and potential future inundation under a future 

1978 storm scenario

Using LiDAR to accurately map your shoreland zone



A brief history of Sea Level, some 

measurements,

and some predictions





MGS/UMaine graphic based on Barnhardt (1994).

Sea Level Rise and Glaciation



Portland Tide gauge =  global ocean over last century 1.8 mm/yr (IPCC, 2007).

In Maine, this is the fastest in past 3000 years



Data courtesy of NOAA CO-OPS
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Documented Sea Level Rise

Based on measurements, about 7-8ò 

(0.6-0.7 feet) of sea level rise has 

occurred along the Maine coast.



Satellite altimetry (1992-2011) = global sea level 3.1 + 0.4 mm/yr

Portland during same time period = 1.9 mm/yr                   http://sealevel.colorado.edu/



Adapted from the IPCC 3rd Assessment (Tech. Summary of Working Group I Report, Fig. 24, p. 74., 2001 )

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

0.0

0.2

0.4

0.6

0.8

0.48 m (1.6 feet) by 2100
No inclusion of input from ice sheet processes!



Adapted from IPCC and Hugo Ahlenius, United Nations Environment Programme, 2007

http://maps.grida.no/go/graphic/projected-sea-level-rise-for-the-21st-century
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Model projections, 

including ice sheet 

dynamic processes

(IPCC AR4)
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Rignot and others, March 2011 (AGU, in press):

éif current [Antarctic and Greenland]ice sheet melting rates 

continue for the next four decades, their cumulative loss could raise 

sea level by 15 centimeters (5.9 inches) by 2050. When this is 

added to the predicted sea level contribution of 8 centimeters (3.1 

inches) from glacial ice caps and 9 centimeters (3.5 inches) from 

ocean thermal expansion, total sea level rise could reach 32 

centimeters (12.6 inches). 

http://www.agu.org/news/press/pr_archives/2011/2011-09.shtml

Image from www.swisseduc.ch



Arctic Monitoring and 

Assessment Program

May, 2011 report

Global sea level is projected to 

rise by 0.9 to 1.6m (2.95 to 5.25 ft) 

by 2100, and Arctic ice loss will 

make a substantial contribution to 

this.

http://www.amap.no/swipa/



Coastal Sand Dune Rules

(Chapter 355 NRPA)

In response to projected sea level changes, in 2004, Maine 

decided to plan for 2 feet of sea level rise over the next 100 

years, which is generally a ñmiddle-of-the roadò prediction for 

global sea level rise.  Is it enough?

P.A. Slovinsky, MGS



ñCoastalwetlandsòmeans all tidal and subtidal lands;

all areas with vegetation present that is tolerant of salt

water and occurs primarily in salt water or estuarine

habitat; and any swamp, marsh, bog, beach, flat or

other contiguous lowland that is subject to tidal action

during the highest tide level for each year in which

an activity is proposed as identified in tide tables

published by the National Ocean Service. Coastal

wetlands may include portions of coastal sand dunes.

Required in MaineôsMunicipal Shoreland Zoning

Coastal wetlands



Using the Sea Level Rise Simulation Tool
Steps:

ÅGroundtruth LiDAR data for representing ground 

conditions using RTK ïGPS (very accurate).

ÅDetermine Tidal Elevations as proxies for existing 

marsh surfaces

ÅDemonstrate accuracy in simulating existing 

conditions using tidal elevations to define marsh 

habitats and inundation

4) Simulate potential impacts of sea level rise on:

ÅMarsh Habitat

ÅExisting 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







Marsh Side Ocean Side

Coastal wetland

Highest Annual Tide (HAT) - ñspringò tide, the highest predicted water level for any 

given year but is reached within several inches numerous tides a year.

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

Mean sea level (MSL)= average height of the oceanôs surface (high and low tide).

Beach

P.A. Slovinsky, MGS

Step 2: Setting the Stage with Tidal Elevations

Open Water - below MSL
Low Marsh - MSL to MHW

High MarshïMHW to HAT

Marsh Area Assumptions:



Assessing Potential Impacts to 

Wetlands
Assumptions made:

Coastal Wetlands exist from mean sea level to highest 
annual tide

-0.32 ft to 6.32 ft NAVD

Low marsh exists from mean sea level to mean high 
water

-0.32 ft to 4.04 ft NAVD

High marsh exists from mean high water to highest 
annual tide

4.04 to 6.32 ft NAVD

Topography stays static



Comparison with Mapped Marsh Areas

MNAP mapped marshes (aerials)

Marsh areas defined as MSL-HAT (-0.35 

ft to 6.32 ft NAVD)

RELATIVELY ACCURATE



Assessing Potential Impacts to 

Coastal Wetlands



Existing Conditions (97.5 ac.)

For general planning purposes only.



After 0.6 m sea level rise (102.1 ac.)

For general planning purposes only.



After 1 m sea level rise (97.8 ac.)

For general planning purposes only.



For general planning purposes only.



Assessing Potential Impacts to 

Coastal Wetland Types



Existing Conditions (97.5 ac.)

For general planning purposes only.



After 0.6 m sea level rise (102.1 ac.)

For general planning purposes only.



After 1 m sea level rise (97.8 ac.)

For general planning purposes only.


