
Sediment Delivery to Freshwater Ecosystems 
Following Wildfire

James J. Guilinger, Ph.D.
Watershed Geology Lab, Dept of Applied Environmental Science, CSU Monterey Bay

CSU-WATER Annual Conference (2023): Water Quantity Panel



Wildfire: Dual threat of hazard and increased exposure

Source: NASA GOES-17
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Case study from SoCal (2018 Holy Fire)

Guilinger et al., 2020 JGR-ES; in review



Upstream monitoring and modeling

What are 
downstream 
impacts?

Data-driven
modeling 
(n=566)

Guilinger et al., in review



Downstream monitoring
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Source: Riverside County

McVicker

Adobe Creek 
Reference, 
Santa Rosa 
Plateau  
(off map)

Horsethief

Guilinger et al., in prep



SAR Holy Fire PFM 
Report, 2019

Hyperconcentrated
flow

Guilinger et al, in prep

Sediment
and TDS:

Nutrients:



Sep 2018Feb 2019

Downstream remote sensing
Undammed 
burn area 
(Dickey Cyn)

Flow



Downstream remote sensing
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Putting it all together: sediment budget

Debris basins stored ~120,000 m3

Assuming good estimates: ~8000 m3 missing… 
which could be explained by fine sediment 
throughput and/or undammed inputs

Undammed 
burn area 
(Dickey Cyn)

Dickey Canyon (undammed ~1km2

catchment) likely a major contributor!
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• What are patterns of sediment transfers from source (burned mountains) to 
sink (terminal lake basin)? 

• Major erosion in response to common rainfall intensities (1-5 year RI) and 
clear “first-flush effect” corroborated by all scales of monitoring.

• Significant buffering provided by Riverside County debris basins, un-dammed 
uplands likely major contributor of remaining sediment and phosphorus

• Adds to growing literature showing fire-flood cycles as a very important 
disturbance agent in freshwater ecosystems in CA and WUS… need for more 
studies across a wider array of systems!

Take-aways
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Thank you! 

Questions?

Contact: jguilinger@csumb.edu
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