
Post-Fire Considerations in  
the Napa River Watershed  



What Happens to Watershed Processes after Wildfire? 

(taken from Wagenbrenner et al., 2015) 



Pre-Fire 

(used with permission from Dr. Lee Macdonald – Colorado State University) 



Post-Fire 

(used with permission from Dr. Lee Macdonald – Colorado State University) 



Increased Runoff 



Increased Surface 
Erosion 



Increased Flooding – 
Soberanes Fire 



https://blogs.agu.org/geospace/2014/06/12/burns-floods-predicting-post-fire-mudslides-west/ 

Increased Debris  
Flow Potential 



Overview of WERT Process 

Main goal:  Prioritize large fires 
that pose significant threats to 
lives and property from post-
fire debris flows and flooding. 
 
In some ways similar to USFS 
BAER teams, but rapid 
emergency protection measures 
are only recommended (private 
lands, no direct funding 
mechanism).   
 
Much less emphasis on natural 
resources.  

Factors: 
• Fire size, location in relation to 

values at risk. 
• Proximity of intensely burned 

areas to housing 
developments. 

• Likelihood of debris flows 
based on topography, geology, 
climate, etc. 

• Proximity to flood prone 
areas. 

• Presence of transportation 
networks, water supply 
systems, campgrounds, etc. at 
potentially high risk.   
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WERT Tasks 



Soil Burn Severity is a 
Primary Post-Fire Driver! 

• Start with Satellite-Derived 
Burned Area Reflectance 
Classification (BARC) Map 

• Validate BARC map to create Soil 
Burn Severity Map 

– Look at soil cover 
– Changes to soil structure 
– Water repellency 

 







Napa 
Watershed - 
Tubbs Fire 

• Generally low 
soil burn 
severity 

• Moderate soil 
burn severity 
proximal to 
Robert Louis 
Stevenson 
S.P. 



Kimball  
Reservoir 





No flow increases  
predicted over 20  
percent over pre-fire 
conditions 



• Mostly low soil 
burn severity in 
the Napa River 
watershed 

• Higher 
proportions of 
moderate soil 
burn severity in 
Redwood Creek 

Napa 
Watershed - 
Nuns Fire 





No predicted 
flood flows over 
11 percent for 
Napa River 
tributaries 



Napa 
Watershed 
–Atlas Fire 
• Mostly low soil 

burn severity in 
the Napa River 
watershed 

• Higher 
proportions of 
moderate soil 
burn severity in 
Milliken Creek, 
Sarco, Soda 
Canyon, and 
Hagen Creeks 





 





Eastern tributaries of 
Napa have predicted 
increases ranging 
from 20-30 percent 



Milliken Creek Watershed 



Milliken Creek Intake and Water Line 



What Else Needs to be Done? 

Cannot Be Successful in Preventing 
Impacts Unless You Understand  

Underlying Mechanisms 
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Soil Burn Severity and Weather are the Primary Drivers!! 

Valley Fire – Boggs Mountain Demonstration State Forest 



0

50

100

150

200

250

300

350

400

450

500

0 0.2 0.4 0.6 0.8 1 1.2 1.4

U
ni

t p
ea

k 
di

sc
ha

rg
e 

(ft
3  s

-1
 m

i-2
) 

Maximum 30-minute rainfall intensity (inches per hour) 



(Olsen, 2016) 



R² = 0.8798 
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Boggs Mountain Demonstration State Forest –  
Frontal Storms/Volcanics 



Colorado Front Range – Convective Storms/Granitics 

(Larsen et al., 2009) 



(from Olsen, 2016) 



Roads Capture Post-Fire Runoff 

(Sosa-Pérez and MacDonald, 2016) 



Roads Can Magnify Post-Fire  
Geomorphic Response 

(Sosa-Pérez and MacDonald, 2016) 



Hillslope Treatment Considerations 
• Treating areas of low soil burn severity is not considered 

to be cost effective because absolute sediment savings is 
SMALL and/or NEGLIBLE, while treatment costs remain 
the same 

• Moderate soil burn severity generally produces much 
less than high soil burn severity, but can produce 
relatively large amounts of runoff and sediment under 
intense rainfall 

• Makes sense to prioritize high soil burn severity 
• Roads are discrete features that can be treated to 

reduce post-fire impacts 



 



 



Any Questions? 
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