Regional and National Scale Probabilistic Landslide Hazard Mapping and Forecasting System

Statement of Problem: Under the Stafford Act, the USGS has responsibility to provide warnings for geologic hazards, but no method or system currently exists to accurately assess the effects of weather and climate on landslide potential at a regional or national scale. For most of the U.S., the available landslide hazard information is incompatible with dynamic weather and climate forecasts issued by NOAA/NWS. Current methods of forecasting debris flows and other rapid, life threatening landslides based on rainfall thresholds have a high degree of uncertainty because they do not consider the dynamics of near-surface hydrology that initiate shallow landslides. Existing USGS national-scale landslide susceptibility mapping is outdated and inadequate for issuing landslide warnings.

Objectives: Develop and test a methodology for the probabilistic mapping and forecasting of regional-scale landslide hazards by scaling site-specific understanding of landslide processes.  Attempt to link physics based understanding of hillslope-scale processes that drive landslide occurrence with climate and weather information available at regional scale to create dynamic maps.

Work Strategy: Select test areas that cover much of the range of climatic, topographic, and geologic settings of landslide-prone areas in the U.S.  Apply the USGS TRIGRS slope-stability model, that works within a GIS framework and combines a solution for transient groundwater flow with a simple slope stability calculation, over very large geographic areas using the best available USGS seamless digital topographic data. Parameterize the TRIGRS model using existing geologic databases, including the USGS national surficial geologic map supplemented by state geologic map and soil databases. Probabilistic rainstorm events derived from the PRISM databases of precipitation intensity for various return periods will provide input for analyzing landslide potential in response to rainfall. Comparison of existing landslide inventory mapping and weather data, as well as hillslope instrumental observations, pertaining to historical landslide events against model results provide a basis for testing the proposed method.

Relevance and Impact: Probabilistic landslide maps based on this methodology would provide state geological surveys with objective information about landslide hazards within their borders for planning and emergency response.  This research would support efforts to expand the NOAA-USGS debris flow warning system by providing the framework for a system to accurately delineate areas of potential landslides from intense rainfall in non-burned areas.  The research would also provide a means to develop landslide input for FEMA’s HAZUS analysis, which currently lacks necessary data for its landslide module.

Partnerships: State Geological Surveys (database development and model verification), NOAA/NWS, PRISM Group, Oregon State University to compute rainfall intensity-duration statistics.

