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The 2002 wildfires in Colorado left thousands of acres of rugged forestland vulnerable to rapid rainfall runoff and erosion.  The greatest threat to riverine areas within and downstream from the burned areas is from flooding and debris flows.  The Federal Emergency Management Agency (FEMA), the U.S. Geological Survey (USGS), and the U.S. Bureau of Reclamation (U.S. BOR) collaborated to evaluate the increased, post-fire hazards in the Hayman, Missionary Ridge, and Coal Seam wildfire areas.  FEMA is using estimates of post-fire flood elevations along large perennial streams and estimates of debris-flow inundation depths on alluvial fans to characterize post-fire hazards in populated areas. These hazard maps represent conditions that are expected to exist during the next several years, prior to substantial recovery of the burned watersheds.

Initial, post-fire assessments of the three burned areas determined that sediment-laden water flooding was the principal hazard along the main stem of the South Platte River in the Hayman area (Colorado Front Range), and along Mitchell Creek in the Coal Seam area (Glenwood Springs, Colo.).  Mud and debris flows were the principal hazards in smaller, perennial and ephemeral streams in the Coal Seam and Missionary Ridge (Durango, Colo.) areas.

The rainfall-runoff model HEC-HMS (Hydrologic Engineering Center – Hydrologic Modeling System; U.S. Army Corps of Engineers, 2001) was used for watershed modeling, hydrograph generation, and water-flood routing. The Soil Conservation Service (SCS) Curve Number Loss method was used to characterize watershed response to the 100-year rainfall. Watershed models for the South Platte River (Hayman Fire) and Mitchell Creek (Coal Seam Fire) first were calibrated to pre-burn, 100-year flood conditions using published (if available) or derived regional equations for peak flows in those areas. Following calibration, post-burn watershed parameters (runoff curve number, initial abstraction, and lag time) were adjusted to characterize post-burn conditions (degree of burn severity). Computed water flows in the South Platte River Basin (Hayman Fire) also were increased using a sediment-bulking factor to account for volumetric increases caused by accelerated erosion in affected watersheds. Model results indicated that post-burn, 100-year peaks would increase 2 to 44-fold over pre-burn, 100-year peaks in affected watersheds of the South Platte River, and 2 to 21-fold over pre-burn, 100-year peaks in affected watersheds of the Mitchell Creek Basin.

Post-fire, 100-year flood elevations and hazard maps for affected main-stem reaches of the South Platte River (Hayman Fire) were determined on the basis of normal-depth computations for 20 channel cross sections surveyed in a 30-mile reach through the burned area and downstream to Waterton Canyon near Denver.

FLO-2D (O’Brien, J.S., 2001, FLO-2D Software, Inc.), a two-dimensional flow-routing model, was used to estimate debris-flow inundation areas and depositional depths on selected alluvial fan and valley floor areas affected by the Coal Seam and Missionary Ridge Fires. The FLO-2D model uses a specified input hydrograph (generated using HEC-HMS), volumetric sediment concentration (derived on the basis of previous studies), and existing topography (defined by digital elevation models) to route a debris flow from the originating tributary to the depositional zone. Hazard maps (showing predicted hazard areas and variable depths) were developed for 26 watersheds affected by the Coal Seam Fire and 25 watersheds affected by the Missionary Ridge Fire.
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