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Oregon and Washington had the largest acreage burned from wildfires 
across the country in 2024 

Cedar Creek Fire in 2021 on Wolf Creek
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2. GIS Methods

3. Case Study

4. Conclusions



How does wildfire impact restoration projects?

• Burning of project elements
• Debris Flows
• Wood Loading
• Sediment Loading
• Peak Flows



Burned constructed jam 
on the Chewuch River 
(Cub Creek fire 2021)

2017

2022



Debris flows impacts on the Chewuch River 
(Cub Creek fire 2021)

2022



Debris flows impacts on the Chewuch River
(Cub Creek fire 2021)

2022



Changes in wood on 
Wolf Creek 

(Cedar Creek Fire 2021) 

July 2020
Pre-fire

Oct 2021
3-months post-fire

August 2022
1-year post-fire

August 2022
1-year post-fire

Oct 2021
3-months post-fire

July 2020
Pre-fire



Cedar Creek Fire in 2021 on Wolf Creek



Sediment loading impacts on Wolf Creek 
(pre-Cedar Creek Fire 2021) 

July 2020
1-year pre-fire

August 2022
1-year post-fire



Peak flow impacts on Beaver Creek
(Carlton Complex Fire 2014) 

2013 (pre-fire) 2014 (3 months post-fire)



What drives wildfire related landscape response?

Wildfire 
Characteristics

Landscape 
Characteristics

Landscape 
Response to 

Wildfire



How does landscape response impact a project site?

Landscape 
Response

Project Site 
Response

Routing of impacts



GIS Methodology

User-friendly

Early stages of project design



GIS

Outputs



Inputs



Inputs



Scaled input rasters =
𝑥 −min(𝑥)

max 𝑥 −min(𝑥)
 x 10



Min: 0
Max: 81

81 - 0
10

* = Scaled from 0 - 10

*

𝑥 −min(𝑥)

max 𝑥 −min(𝑥)
 x 10

- 0



Inputs

2

2

* *

*

* = Scaled from 0 - 10



Inputs

Outputs







Wildfire hazard 
potential in the 
Chiwawa River 
Watershed











Upper Chiwawa

Lower Chiwawa
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• Project Element Design
• Increased floodplain connectivity
• Strategic accumulation of

• Wood
• Sediment

• Fuels reduction treatments
• Post-wildfire response

Design Considerations



Recovery and Resiliency



Conclusions

• Many restoration projects are susceptible to wildfire 
impacts—A simple GIS-based screening approach 
can be used to evaluate risks early in the design 
process

• Wildfire-risks to restoration projects include debris 
flows, wood loading, sediment loading, and runoff



Thank you
Zach Sudman, Rio ASE
Staff Engineer
zach@rioase.com

Sara Windoloski, Inter-Fluve
Hydrologist
swindoloski@interfluve.com
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