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Wildfires are a perennial problem across the western U.S. First, wildfires increase susceptibility for mass 

movement and shallow landslides through the destruction of stabilizing vegetation, increased runoff, 

and production of loose material. The relative contributions of these wildfire driven processes on 

susceptibility are still not well understood at large scales, primarily due to limitations in reliable landslide 

occurrence data worldwide. Second, wildfires create a major challenge for downstream water treatment 

plants by increasing watershed sedimentation rates and dissolved organic matter (DOM) concentrations. 

This presentation highlights two research projects to address these wildfire effects.  

The first part of the presentation leverages the newly developed NASA Global Landslide Catalog (GLC) 

and remotely sensed wildfire information to model linkages between fire and landslide occurrence using 

additional predictors of topography, lithography, land use, and precipitation. An initial statistical analysis 

revealed that grid cells with greater than 5% cumulative burned fraction over the previous 3 years 

received less precipitation prior to landslide events than areas with less burned fraction, suggesting 

interesting linkages between burning, precipitation, and shallow landslides. We attempted to identify a 

suitable landslide-free dataset to serve as a control for the landslide model to explore triggering 

mechanisms in the presence of potential confounding variables. Categorical random forest models were 

fit between each control and landslide dataset finding greatest importance for soil moisture, followed by 

burned fraction and lowest for one-day antecedent precipitation and maximum slope within an 0.05˚ 

grid cell.  

 

The second part of the presentation focuses on the construction of a laboratory rainfall simulator to 

improve watershed predictions of post-fire suspended sediment. We will present equipment calibration 

and best-practices for capturing burn, rainfall and terrain processes. Temperatures between 200 and 

400°C, slopes between 0-30 degrees, and a maximum rainfall intensity of 2.5 in/hr were selected based 

on precedent studies and historical data. Testing will involve soil sample collection from a steep 

mountain catchment with wildfire history. In the laboratory, soil samples will be exposed to burning and 

rainfall processes under combinations of burn temperature, rainfall intensity, and terrain slope, then 

differences in runoff sedimentation and DOM concentrations will be analyzed across these dimensions.  

 

 


