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DEM based protocol  HSI  Potential Redd Abundance 
     (mechanistic model) 
         Water depth 
 
 
Water Velocity 
 
 
 
 
Spawner Habitat Suitability 
 
 
 
 
Estimate of Carrying Capacity 
 
 

CHaMP Surveys collect: 
• Substrate 
• Topography/Channel Units 
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CHaMP Surveys collect: 

• Temperature 

• Bugs 

• Substrate 

• Topography/Channel Units 
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Topographically 
derived 

geomorphic 
units Rapid Assessments 

Resolution is channel unit collected over (nearly) 
continuous space. ~50% of watershed sampled.  
 
 
 
 

Surveys collect: 
• 1-pass or snorkel counts/channel unit 
• Stage independent channel units 

(related to depth, velocity) 
• Substrate 
• Fish Cover 
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Life-cycle model basics 
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S = spawners 
R = recruits  
(life stage of interest-e.g. smolts. For life-cycle survival R are 
returning spawners) 

c = carrying capacity 
p = productivity 
(Moussalli and Hilborn 1986 demonstrated how to make this into a 
multistage model) 

 

 

Viable Salmonid Population  
(VSP) Criteria 

Beverton-Holt 
 

Relate this to freshwater habitat 
(juveniles/spawner or smolts/spawner) 

each point represents a brood year 



DEM based protocol  HSI  Potential Redd Abundance 
     (mechanistic model) 

         Water depth 
 
 
Water Velocity 
 
 
Spawner Habitat Suitability 
 
 
 
 
Estimate of Carrying Capacity 
 
 

e.g. GRTS rollup to get basin level 
abundance of redds or adults 

CHaMP Surveys collect: 
• Substrate 
• Topography/Channel Units 
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DEM based protocol  NREI  Juvenile abundance 
      (mechanistic model) 

         Water depth/velocity 
 
 
Net Rate of Energy Intake 
 
 
Estimate of Carrying Capacity 
 
 

e.g. GRTS rollup to get basin level 
abundance of juveniles 

CHaMP Surveys collect: 
• Temperature 
• Bugs 
• Topography/Channel Units 

 
 DEM 

Fish Habitat 
(NREI,HSI)  



Estimation of Freshwater Survival From Habitat 
= 

juveniles/spawner 

÷ 

NREI estimate of juvenile carrying capacity 

HSI estimate of spawner (redd) carrying capacity 



Geomorphic Processes across a network 

A geomorphic reach type (aka River Style) 
is an assemblage of geomorphic units.  

This can predicted based on larger scale controls. 
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Juvenile steelhead production across a network 
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Steelhead redd distribution across a network 
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