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Damaging landslides in Maine

1 Gorham, Maine (1983)
1 Rockland, Maine (1996)
o Norridgewock, Maine (1989)

o All underlain by marine clay
u Presumpscot Formation



Gorham Landslide- 1983




Rockland Landslide- 1996




No systematic analysis of
landslide hazards

u Gorham slide led to initial effort to produce a
landslide inventory (Novak, 1983)

1 More detailed inventory (Cumberland, Co.) Novak,
1988.

u Site investigation report for Rockland Landslide
u Berry et al, 1996

u Coastal landslide hazard maps (Dickson)

u Describes coastal bluffs, shoreline, stability of
coast, and assesses resulting landslide potential
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Coastal Landslide Hazard Maps



Events which triggered
development of Landslide
Susceptibility Maps

o Abnormally high spring precipitation
(20050 2007)

u Several large and damaging Maine landslides
1 Wellso along Merriland River
1 Cumberlan@ Range Road

i Greenbusld Route 2
i1 Sanford Branch Brook off of Rte. 99
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Wells, Maine - 2



U8 AT ST

Earth flow i caused by sapping



2006

INE-

Ma

Greenbush




Pilot Study Proposed

i Derived from USGS Circular 1244

u National Landslide Hazards Mitigation Strateg
0 A Framework for Loss Reduction

o Submitted to Maine Emergency management
Agency (MEMA) for funding



ANational losses may exceed $2 billion per year (NRC, 1985)

A osses in Maine since 2000:

2000 $187,000
2002 $180,000
2005 $330,000
2006 $1,072,000

2007 (to date) $803,000

Does not include Gorham landslide in 1983, Rockland landslides
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Inland Landslide Inventory and
Hazard Assessment for Emergency
Management

A Pilot Study for the Towns of Wells, Cumberland,
Bangor, and Greenbush

A-Update Mai neodOs | andslide 1| nv

A -Develop Methodology to examine/map landslide
susceptibility and causitive risk factors
A -Collect data on direct losses caused by landslides



Performed an extensive literature
search to devise a methodology to
produce Landslide Susceptibility
Maps that woul c
needs




Methodology for landslide
susceptibility analysis & mapping

Preparation/update of Mai neds | ands| |
Migitize landslide locations and attributes into geographic information system (GIS).
KCollect all pertinent geological, hydrological, topographical, and environmental data
available for area of study

Mase map creatiord Selection of best map scale for project
Mrepare slope map for areas underlain by the Presumpscot Formation

ACreate digital data maps: DEM, Slope, Slope Aspect, Curvature, Relief, Surficial
Geology, Orthophoto.

Analyze data and select statistically significant landslide risk factors for each town.

Mlot areas of increased landslide susceptibility:
A risk factord low landslide risk

Al risk factord low-moderate landslide risk
2 risk factorsd moderate landslide risk
A8 or more risk factorsd moderate to high landslide risk

ACreation of townlevel Landslide Susceptibility Maps



Developing Landslide
Hazard/Susceptibility Maps

A Two principle approaches:

A Rational T Incorporates the underlying

physics and mechanics of landslides
A Models are data intensive (soll transmissivity and
soll strength)

A Empirical T assumes that future landslides
are most likely to occur under conditions that
produced past landslides

A Need accurate inventory of previous landslides

A Data on risk factors (slope, aspect, relief, geology)
must be available



Approach wused f
Landslide Susceptibility Maps

A Empirical approach (Risk Factor Analysis):
i Collect data on risk factors where available

1 Overlay maps (GIS layers) of each landslide risk
factor

u Classify landslide risk potential
u No risk factors = lowest landslide potential

u One or two risk factors = moderate landslide potential
u Three or more risk factors = highest landslide potential



Landslide risk factors

Characteristics of the site/primary causes

Bedrock geology

Land use

Vegetation

Landform Construction activities

Proximity to surface water

Groundwater levels

Factors in  were used in preparation of landslide susceptibility maps




| andslide Risk Factors

A GeomorphiC & Geologic fSoil properties

-Slope -Bedding fSurficial geologic
-Contour shape -Bedrock depth  materials

-Slope aspect -Soll type

-Relief (slope

height



Geomorphic Risk factors

U Slope: The steeper the slope, the larger the shear

stress on the materials and the more susceptible the
IS to failure

u Contour ShaDEZConcave planar topography wi

concentrate groundwater flow, raising pore pressure:
reducing shear strength of the soill.

0 Slope aspeciRrepeated freeze/thaw cycles

reduces the shear strength of the shallow soil materi
Increasing the likelihood of shallow soil slumps and
creep.



Geomorphic Risk Factors

u Relief/slope helghds the thickness of

the potential landslide block increases, the shi
stress on the lower section of block increases,
making the block (slope) more susceptible to
failure. Therefore, thicker sections of surficial
materials will be more susceptible to landslide



Geologic Risk factors

u Bedding characteristicSthin-bedded

glacial marine clay, where-cigly layers alternate
with more permeable layers, will be prone to
slumping along the bedding planes.

u Depth-to-bedrock: thin deposits on

Impermeable bedrock may slump along bedroc
surface during rain events where shallow GW p
pressure will be highest. Thicker sections of
surficial materials will be more susceptible to fa
for the same reasons described in the relief/slo
height.



