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Statement of Problem  Hazardous gravity-driven flows on Earth’s surface include landslides, debris flows, lava flows, pyroclastic flows, and floods.  Any reproducible method of assessing hazards posed by these flows requires some type of mathematical model, and ideal models employ physics-based algorithms to forecast areas where flows are likely to originate as well as runout areas likely to be inundated downstream.  The GD Landslide and Volcano Hazards Programs have already spent considerable effort developing physics-based models for forecasting landslide initiation as well as runout of landslides, debris flows and floods -- all in the context of 3-D topography defined by DEMs. These models can portray hazards of storm-induced landslides, debris avalanche and lahar paths downstream from volcanoes, post-wildfire debris-flow inundation areas, and tsunamigenic submarine landslide sources.  What is lacking at present is software that unites these models and makes them accessible to diverse users.

Objectives  The proposed work would entail development of a unified, state-of-the-art software package for modeling hazardous gravity-driven flows.  The software would be made widely accessible by having a user-friendly graphical interface.  An ultimate goal is to place such software in the hands of diverse users both inside and outside GD, analogous to the practice with WRD ground-water flow models.

Work Strategy  GD scientists have already developed models for 3-D slope stability, for the spatial distribution of shallow landslides triggered by rainfall, and for runout of rock avalanches and debris flows.  The proposed new work would entail the development and testing of software that would package these models together and make them easy to use through a graphical interface.  The programming expertise necessary to develop such interface software is currently unavailable in GD, so new positions to be filled by employees with state-of-the-art interface programming skills need to be created to bring this project to fruition.  Current GD scientists in the Landslide Hazards and Volcano Hazards Programs would work closely with the programmers to ensure that the end products are thoroughly tested and scientifically credible.

Relevance and Impact  By creating an integrated, modular software system, the USGS can take a lead role in providing objective, reproducible, credible methods for analyzing initiation and dynamics of hazardous flows.  Such a system would also allow more rapid production of hazard assessments at times of impending crises due to intense storms or volcanic eruptions.

Partnerships  Scientists who have developed the existing models for landslide initiation and flow runout already have close partnerships with the academic community as well as user groups and other DOI agencies, and such partnerships would be expanded as the proposed new software is developed.  For example, refinement of numerical methods would be enhanced through existing partnerships with mathematicians at the University of Washington and University of Manchester, U.K.  Close existing ties with state agencies in Oregon, Washington, and California would be strengthened and likely extended to include additional states.  Ongoing collaboration with other DOI agencies such as the Bureau of Reclamation would continue, and it is anticipated that both DOI agencies and other federal agencies outside DOI (e.g. U.S. Army Corps of Engineers, FEMA, USFS) would become regular users of the new USGS software.























