
Project Abstract  

Previous studies of debris-flow hazards within Southern California have demonstrated that wildfires increase the risk 
of debris flows in the affected basins. However, the exact relationship between post-burn precipitation and the 
generation of debris flows is still under investigation. My research this summer has focused on defining thresholds for 
rainfall intensity-duration conditions that can trigger life and property-threatening debris flows from recently burned 
basins in Southern California, and to verify existing thresholds. To record the winter storms that impacted areas 
burned during the summers of 2003-2005, the USGS established rain gage networks in drainage basins within 
Ventura, San Bernardino, and San Diego Counties. The response of each basin (debris flow, proto-debris flow, flood, 
or no response) to individual storms was also documented. For this study, proto-debris flow refers to a small, 
localized debris-flow event that does not coalesce to occupy an extensive drainage network (as a life- or property- 
threatening event would). For each storm of interest, we calculated the peak precipitation intensity for 10-minute, 
15-minute, 30-minute, 1-hour, 3-hour and 6-hour durations (keeping intensity intervals suitable to storm length), and 
examined this data to identify the threshold conditions unique to the debris flow and proto-debris flow producing 
storms. Rainfall and response data from the Day, Gorman, School and Topanga Fires in Ventura County, the 
Harvard, Thurman, Blaisdell, Grand Prix, Old, Soboba and Mill Creek/Emerald Fires in San Bernardino County, and 
the Horse Fire in San Diego County, revealed that measures of rainfall intensity and duration can clearly define the 
threshold conditions at which debris flows are produced in each recently burned region. The existing threshold for the 
San Bernardino Mountains was verified using data from the Thurman Fire, where a debris flow was produced in 
response to rainfall intensities and durations greater than the previously-defined threshold for the area. Data from the 
Harvard Fire debris flows also verified the San Bernardino debris flow threshold even though the events affecting the 
Harvard burn area were short convective thunderstorms, unlike the longer winter storms evaluated in San Bernardino 
and San Diego. In Ventura County, the previously-defined debris flow threshold and a threshold for proto-debris flow 
activity, defined using data from the Day Fire, are a convincing distance apart, and the storm conditions that 
produced both debris flows and proto-debris flows were higher than those which showed no response. Data from the 
School Fire in coastal Ventura County verified the pre-existing Ventura County Threshold. This indicates within the 
same county, coastal and inland zones can be considered together when determining debris flow thresholds. The 
Horse Fire basins were the only burn regions which experienced no response to the documented storms. Therefore, 
a lower threshold line for San Diego County was established using the peak precipitation of non-event storms. All of 
these thresholds can be considered as realistic guidelines for predicting the likelihood of debris-flow events in a 
rudimentary warning system, and will be incorporated into the existing USGS/NWS Early Warning System for Debris 
Flows from Recently Burned Areas in Southern California.  

 


