
This map depicts the relative susceptible of slopes on Wrangell Island to shallow landslide initiation based on
the mapped landslide inventory and frequency ratio (FR) analysis. FR is a statistical method that evaluates
the association between conditioning factors and landslide occurrence by comparing the proportion of
landslides within each factor class to the proportion of the study area occupied by that class. The resulting FR
values are summed to produce the final susceptibility score.

We evaluated several common landslide conditioning factors including: slope angle, slope aspect, curvature,
distance to drainage, distance to roads, geology, and topographic wetness index. After calculating FR values
and evaluating model performance, only four factors were summed in the final susceptibility map shown here:
slope angle, slope aspect, distance to drainage, and geology. We evaluated model performance using receiver-
operating characteristics (ROC) analysis and area under the curve (AUC). The resulting AUC of 0.88 indicates
very good agreement between the model and the mapped landslide inventory.

More than 90 percent of the landslide inventory is classified as debris flow, and 60 percent are not associated
with drainage channels. Consequently, the susceptibility model is dominated by non-channelized debris flow
initiation sites and the results reflect susceptibility to shallow slope failures that transition to debris flows.

All raster products were derived from a digital terrain model produced by Zechmann and others (2023).
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EXPLANATION LIMITATIONS

This shallow landslide susceptibility map was developed using the best available data with input from many
sources. Several limitations are worth noting and underscore that this hazard map was designed for regional
application and should not be used as an alternative to  site-specific studies.

Lidar provides a snapshot view of the landscape at the time of data collection; therefore, maps based on
lidar data interpretation may become less accurate as new landslides occur or improved technology
becomes available.

The FR analysis used post-landslide lidar data; therefore, mapped landslide initiation sites may not
represent pre-failure slope conditions.

FR is a statistical method that identifies associations rather than causation, and the resulting
susceptibility values represent relative likelihood rather than absolute probability.

FR assumes the selected conditioning factors are independent of each other and does not capture more
complex interactions between factors.

This map is intended for regional-scale purposes and to assist state and local agencies in land-use
planning. The map does not replace site-specific investigations and is not suitable for land-use regulation,
building-code development, or to answer legal questions. It should not be used to assess the hazard to any
one property. However, the map can serve as a useful tool for estimating the regional slope failure hazard
and as a starting place for future site-specific maps.

This map does not predict landslides; it simply shows areas that might be more susceptible compared to
areas that are less susceptible.

DGGS is not a regulatory agency; therefore, this map is non-regulatory.
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The State of Alaska makes no expressed or implied warranties (including warranties for
merchantability and fitness) with respect to the character, functions, or capabilities of the
electronic data or products or their appropriateness for any user's purposes. In no event will the
State of Alaska be liable for any incidental, indirect, special, consequential, or other damages
suffered by the user or any other person or entity whether from the use of the electronic services
or products or any failure thereof or otherwise. In no event will the State of Alaska's liability to the
Requestor or anyone else exceed the fee paid for the electronic service or product.

Publications produced by the Division of Geological & Geophysical Surveys (DGGS) are available
for download from the DGGS website (dggs.alaska.gov). Publications on paper or digital media
can be examined or purchased in the Fairbanks office:
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DIVISION OF GEOLOGICAL &  GEOPHYSICAL SURVEYS

STATE OF ALASKA

3354 College Road  ♦  Fairbanks, Alaska  99709-3707
Phone 907-451-5010  ♦  Fax 907-451-5050
email: dggspubs@alaska.gov-♦  website:  dggs.alaska.gov
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SHALLOW LANDSLIDE SUSCEPTIBILITY

LOW  FR is 3.20 < 4.72

VERY LOW TO NONE  FR < 3.20

VERY HIGH Likely as rock fall and rock topple from steep bedrock source

HIGH  FR is ≥ 9.90

MODERATE  FR is 4.72 < 9.90
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