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1. Background and 
Goals 

• In response to September 2013 floods, CWCB made funds 
available to develop watershed master plans 
 

• Primary purpose to address and coordinate the response to 
key restoration issues in the aftermath of the flood 
 

• 5 Goals for the Plan: 

1. Assess flood, geomorphic, ecosystem risk 

2. Recommend actions to update regulatory flood mapping 

3. Provide recommendations on channel restoration 

4. Identify projects that address long-term recovery 

5. Determine implementation strategies 
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Presentation Focus 

• The tools that geomorphologists can use to rapidly develop 
data to be incorporated in planning and design projects 
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America is all about speed. Hot, nasty, bad#@! speed. 

 -Eleanor Roosevelt, 1936 



Study Area 
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Recent Fire History 
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Landslide/Debris 
Flow 
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**See Anderson et al, 2015. Exhumation by debris flows in the 2013 Colorado Front Range storm. Geology. v. 43 no. 5 p. 391-394 



Jamestown 
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Plains 
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2. Methods 

• Use River Styles to collect, organize and synthesize 
geomorphic data to meet project goals 

• Data Collection Methods 
1. Terrain Analysis 

2. Rapid Field Assessments 

3. Historic Data Sources 
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River Styles 

Not another classification system!? 
 

• Process-based 

• Addresses spatial scales 

• Organize system into reaches 

• Character, behavior 

• Evolutionary traits 

• Causes of change, likely future 

• Cherry-picked the parts that met our needs 
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Terrain Analysis 
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• Focused on Watershed and Reach scales 

• Facilitates the application of the “morphologic 
approach” to geomorphology 

• Channel planform and valley setting 

• ID pre-disturbance channel form, slope 

• ID post-disturbance channel form, slope 

• Difference the two, we can start to infer process 



Field Assessment 
• Collected at one representative observation point per reach, focusing 

on the reach/channel and geomorphic unit scales 
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River Styles 
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Defining Properties 
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Reach Condition 
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Process Diagrams 

• Stack up reach-scale 
properties to see the 
position of the reach 
in the watershed and 
how each reach 
relates to those 
adjacent  

1. Background and Goals 
2. Methods 
3. Geomorphic Risk 
4. Conclusions 



Geomorphic Risk 
 

Risk = Trajectory + Vulnerable Infrastructure and Property 

Process + Condition = Future Trajectory 
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Geomorphic Risk 
 

1. Background and Goals 
2. Methods 
3. Geomorphic Risk 
4. Conclusions 

• Asset evaluation 



Geomorphic Risk 
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Geomorphic Risk 
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• So… no what? 
• What does this mean for planners and engineers? 

• How do they incorporate process-based geomorphic information 
into implementation projects? 



Integrating Geomorphic 
Information 
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4. Conclusions 
 

• Re-visiting the project goals: 
• We have a working understanding of geomorphic risk and the 

processes likely to be controlling the trajectory of the reach 
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4. Conclusions 
 

• Re-visiting the project goals: 
• Restoration recommendations for projects and any portion of the 

channel not covered by a project 
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4. Conclusions 
 

• Re-visiting the project goals: 
• We have a basic scoping for ~50 individual projects covering ~27 

miles of stream 
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• Tools available for rapidly producing process-based 
geomorphic data sets 
1. Terrain 

2. Historic data sources 

3. Rapid field assessments 

4. Classification systems 

 

 

 

 Customize the application to the project requirements 

 

In summary 
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In summary 

• Risk is probability and consequence, but probabilities are 
difficult to determine 

• More appropriate tools 
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