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Postfire Debris-Flow Potential
Estimated annual likelihood of wildfire followed by debris flow-triggering rainfall
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Impacts from debris flows following the 2021 Dixie Fire, Plumas County (left), and 2017 Thomas Fire, Santa Barbara County (right).

The effects of wildfire do not end when a fire is extinguished. Fire consumes vegetative cover, increases 
sediment supply, and alters soil properties, making the landscape more susceptible to rapid runoff 

composed of fast-moving mixtures of rock, debris, and water. During short-duration, high-
intensity rainfall, these mixtures can transform into debris flows that can surge through 

steep creeks and channels, overtop channel banks, reduce access, and harm downstream 
communities – especially if the communities are unprepared. This map depicts the 

potential annual probability of postfire debris flow occurrence in steep watersheds 
across the state.

Steepness, burn severity, soil erodibility, and rainfall intensity affect the 
probability of a debris flow in a watershed. To predict debris flow likelihood 

before a wildfire occurs, the California Geological Survey estimated 
potential burn severity using vegetation data, modeled debris-flow 

likelihood using this statewide burn severity prediction, and 
combined this with local climate and fire probability data. 

The resulting model estimated the annual probability of a 
watershed experiencing wildfire and intense rainfall that 

could trigger debris flows.

The zones of highest probability (shown in dark 
colors) are generally areas with steep terrain, 

high fire potential, and heavy rainfall. This 
model allows state and local governments 

and other decision makers to begin 
planning for potential postfire debris 

flow hazards before a fire ignites, 
increasing awareness and 

readiness in the event of an 
emergency.

 




 


 


Scale: 1:1,700,000

* The model estimates the annual likelihood of a postfire debris flow occurring in a given basin 
(contributing area of 0.025 to 8 km2). Areas estimated to have ~0% debris-flow likelihood are generally 
flat and not conducive to debris-flow initiation. The model does not predict the runout behavior of debris 
flows traveling from steep source areas on to relatively flat terrain.

RECOMMENDED USE OF THE PRODUCT:  This model is intended for regional and statewide 
assessments and is not suitable or intended for site-specific hazard and risk evaluations. Most of the 
data used to calibrate debris flow likelihood come from the San Gabriel Mountains (SGM). As a result, 
model performance is best in the SGM and other areas with similar sediment transport characteristics. 
In many regions outside southern California, the model tends to overpredict debris flow occurrence. The 
results are most useful for comparing the relative likelihood of debris flows within a region (for example, 
the SGM). Although a regional calibration was applied, the results should still be used cautiously when 
comparing debris flow likelihood across different regions (such as between northern and southern 
California).

COPYRIGHT DISCLAIMER: The Department of Conservation makes no warranties as to the suitability of this product for any particular purpose. 
Copyright ©2026 by the California Department of Conservation, California Geological Survey. All rights reserved. No part of this publication may be 
reproduced without written consent of the copyright owner.  
DATA SOURCES:  Model predictions were generated by Rossi et al. (2025): “Predicting potential postfire debris-flow hazards across California prior to 
wildfire”. Map production by Meerea Kang, David Cavagnaro, and Rebecca Rossi (PG #10429), California Geological Survey. National Geographic Style 
basemap from ESRI, 2025. Terrain: Multi-directional Hillshade from ESRI, 2020. Photos from United States Geological Survey and Don Lindsay. 
ACCESSIBILITY STATEMENT:  If you find any part of this document to be inaccessible with assistive technology, visit our Accessibility web page at 
conservation.ca.gov to report the issue and request alternative means of access. To help us respond to your concern, please include in your request: 
the title of this document, the web address where you obtained it, and your contact information.
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