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In the summer of 2002, fires burned thousands of acres of forested areas in Colorado.  Physical evidence indicates flood events following fires are a relatively frequent occurrence, representing the joint probability between the recurrence of fires and subsequent rainfall (USGS).  Rainfall events that generate very little runoff on adjacent unburned watersheds, have the potential to generate large volumes of fire-related mud floods and mudflows.  Fire-related sedimentation and rainfall events can produce a wide range of concentrations from slightly diluted to hyperconcentrated or slurry-type mixtures.  In the case of extreme fire events, such as Storm King Mountain in Glenwood Springs, Colorado, the potential volume of sediment loading can be severe resulting in destructive mudflows.

Given the high probability of a relatively mild rainfall event producing large volumes of sediment loading, delineating the potential mudflow hazard area is important for both existing and future development.  Modeling mud floods and mudflows requires additional shear stress terms to simulate slower velocities, flow cessation and flow volumetric bulking.  FLO-2D is a flood hazard delineation model that can simulate mudflow events and it has been applied to a number of watersheds in Colorado. 

FLO-2D is a two dimensional flood routing model with both channel and unconfined overland flow components.  It is a finite difference numerical model that uses a square system of grid elements overlaid on the topographic mapping.  FLO-2D is a simple volume conservation flood model that routes the flood hydrograph using the full dynamic wave approximation to the momentum equation.  When routing hyperconcentrated sediment flows such as mudflows and mud floods, the momentum equation includes the fluid viscous and yield stresses.  It is a state-of-the-art, FEMA approved hydraulic model for both riverine flooding and unconfined alluvial fan flows for creating flood insurance rate maps.  

This paper presents the application of FLO-2D on a watershed in Glenwood Springs, Colorado, that experienced a minor burn.  Subsequent thunderstorms produced mud flows that impacted a downfan neighborhood.  The modeling effort required the incorporation of developed portions of town including streets, houses and buildings; and the development of a mitigation plan.  This paper will include comparisons of pre- and post-fire runoff modeling and examples of how to apply the model to mudflow control.    
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