Landslide Model
I.  Background and caveats

	This document describes the information used to develop scoping maps to help the Landslide Science and Technical Committee (LS&TC) and Alaska Board of Forestry assess the geographic extent of potential risks to public safety.  The LS&TC emphasizes the following caveats when using these maps.

1. The scoping model and associated maps are tools for assessing the general scope of landslide hazards and public safety risks associated with commercial timber harvesting subject to FRPA.  They do not replace the need for site-specific analysis and design of timber sales and access roads.   

2. The location of public safety hazards will change over time as patterns of public use, public road access, land ownership, timber harvesting and other land uses change.

3. The scoping model is a first approximation based on available data of the geographic extent of potential landslide hazards in areas open to commercial timber harvest operations subject to FRPA where there is public use, in the portion of coastal Alaska from Cordova south.

For this model, public use is defined as: 

· roads open to the public and monitored by DOT, 

· US Forest Service roads in Objective Maintenance Level categories 3, 4, and 5, and

· where known, other roads open to the public and maintained by local entities.

The accuracy of the model is limited by the detail of available Digital Elevation Models (DEMs) and the ability to model potential runout zones at a regional scale.

The model also incorporates site-specific modifications based on the local knowledge and best professional judgment of the Science and Technical Committee, and the Committee’s review of available digital orthophotos.
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The landslide GIS model used for the scoping process for public hazards associated with commercial forest activities uses four GIS layers as inputs:

1) Land Status layer – This layer of land ownership and land management was assembled using the Tongass National Forest land ownership layer, which was downloaded from the UAS GINA website. This layer was merged with Alaska Mental Health Trust lands obtained from the AMHT, university land ownership from the State of Alaska, and land management information from the Alaska Protected Areas Database (Nature Conservancy, Alaska, 2006) to identify areas which are managed for natural land cover and are thus not open to commercial forest activities. As well as showing land ownership/management on the maps, the No_Comm_Timber is extracted for this layer.  
2) Roads layer – This layer was assembled using road inventory GIS layers from the Alaska Division of Forestry northern southeast and southern southeast area offices, and the Tongass National Forest, supplemented with traffic information from the Alaska Department of Transportation.
In the Tongass National Forest Roads inventory GIS layer, roads are categorized by management objective. Roads selected to meet an analysis criteria for Public Use Roads are those roads with an Objective Maintenance Level of 3 (suitable for passenger cars), 4 (moderate degree of user comfort), and 5 (high degree of user comfort). This results in the Analysis Roads GIS layer. In addition, portions of other roads with known public use were included:
A) Hydaburg to Deer Bay on Prince of Wale Island.

B) Eastern Passage road on Wrangell Island.

C) Point Fredrick road on Mitkof Island.
D) Point Sophia road northeast of Hoonah on Chichagof Island.

E) Spasski Creek road east of Hoonah on Chichagof Island.

3) Digital Elevation Model – The digital elevation model used was obtained from the Alaska Division of Forestry northern southeast office. It originates from the NASA Shuttle Radar Topography Mission (SRTM) in February 2000 and has a resolution of 20 meters. The Cordova area analysis with conducted using the 60-meter National Elevation Database taken from the Alaska Dept of Natural Resources GIS server.  Processing the DEM to define slopes of 50%+ and 67%+  produced the Analysis Slopes layer.
4) National Land Cover Database, Alaska – The NLCD, Alaska was obtained from the USGS Alaska Field Office. Land Cover types “Evergreen Forest and “Mixed Forest” were selected to define areas of potential commercial forest stands. This results in the Forested Land Cover analysis layer.
Analysis Steps
An ArcGIS 9.2 Workstation with the Spatial Analyst extension along with ArcMap 9.2 were used to for analysis and map production. In addition to the GIS layers identified above, map annotation was drawn from the Alaska DNR GIS server.

1) A buffer of 0.5 miles was produced using the Analysis Roads layer. This buffer was used to extract the portions of the DEM within 0.5 miles of the roads, which limits all resulting analysis to 0.5 mile from the Analysis Roads. The DEM was further processed to hydraulically enforce the DEM using the Tongass National Forest Streams GIS layer. 

2) The resulting DEM was masked to limit DEM to on-shore areas, then processed to define 50% and 67% Analysis Slopes. This Analysis Slopes layer was buffered to 0.5 miles to limit further DEM analysis to 0.5 miles of Analysis Slopes, and resulting DEM was used calculate a Flow Accumulation surface of the 20 meter cells within the DEM from cells up slope.
3) The Flow Accumulation surface was used along with the DEM to calculate the Path Distance Weight (PWD) from the Analysis Roads and the Analysis Slopes.

4) The Analysis Roads PWD surface is subtracted from the Analysis Slopes PWD surface, and the resulting is reclassified to 255 classes, with the resulting values greater the 200 being considered potential landslide hazards. This resulting layer was further processed to identify islands of no hazard completely surrounded by areas of hazard, and those areas were included into a resulting potential Landslide Hazard Areas layer.
5) The potential Landslide Hazard Areas was masked with the No_Comm_Timber layer to exclude area managed for the preservation of natural land cover, and masked again to the Forest Land Cover layer to include only forested lands, resulting in the final Landslide & Public Roads Hazard Areas. These are showed as Red Areas on the maps.
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