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CHaMP Overview

• Status and trends monitoring program 
• Purpose: answer management questions 

concerning the ESA-listed salmon populations of 
the 2008 Biological Opinion (NMFS 2008).

• Specific management questions:
o Limiting factors
o Relationship between habitat actions and fish
o Effectiveness of actions on fish populations
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Sampling Design
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Sampling Design: Upper Columbia
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Multiscalar Samplng Design
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Different Scales For Different Needs
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Topographic Survey



River Bathymetry Toolkit (RBT)
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RBT Stage Slider
Crews find the best fit for the water extent and bankfull by interactively varying the water
stage depth in the detrended DEM. Any stage can be modeled, not just the observed 
stage.



© Wheaton (2008)

Geomorphic Change Detection



Geomorphic Change Results
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Shear Zones



Habitat Suitability Model

HSI



Habitat Suitability Curves 

Source:  http://pubs.usgs.gov/sir/2004/5173/data/habitat_curves/
EA Engineering, Science and Technology Inc., 1991 a, 1991b; Rubin et al.,
1991; R2 Resource Consultants, 2004

Maret TR, Hortness JE, and Ott DS. 2006. Instream flow characterization of 
upper Salmon River Basin streams, central Idaho, 2005: US Geological 
survey Scientific Investigations Report 2006-5230, 110 p
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Habitat Suitability Model

HSI
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Habitat Measurements  Carrying Capacity

Bed Roughness

Hydraulic Model & Drift Transport
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Automatically Generated Metrics
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Metric Assessment
• variance decomposition is conducted 

annually to assess metric capability 

• Other CHaMP metric assessment tools:  
o 10% repeat surveys
o Crew variability study to quantify bias
o Comparison of metrics shared with those 

of other regional monitoring programs
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Valley Confinement

(2L + 2R)/2*stream Length
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Capacity for Adjustment

O’Brien, 2014

Confined Valley Setting Laterally Unconfined Valley Setting



Stream Temperature Modeling

July 26, 2001
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Thank you!

Questions? 



Backup slides
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• Site Length (centerline)
• Site Length (Thalweg)
• Sinuosity
• Wetted width
• Bankfull width
• Bankfull Channel Capacity
• Area Sum
• RP100
• Pool tail crest depth 

average
• Pool max depth average
• Average Bankfull elevation
• Average channel capacity
• Average cross section area
• Average rectangular cross 

section area
• Site topographic gradient
• Site water surface gradient
• Site area wetted
• Site area bankfull
• Wetted volume
• Bankfull volume
• Detrended DEM standard 

deviation
• Water depth standard 

deviation

• For Each Channel Unit
• Area
• Volume
• Count
• Frequency
• Spacing
• Percent of site
• Average Max Depth
• Average Depth at 

Thalweg Exit
• Average Residual Depth

• For Each Tier 1 and Tier 2 
Channel Unit Type

• Area
• Volume
• Count
• Frequency
• Spacing
• Percent of site
• Average Max Depth
• Average Depth at 

Thalweg Exit
• Average Residual Depth

• Raw area of erosion
• Thresholded area of erosion
• Percent of area of interest 

with detectable change
• Total net volume of difference
• Total net volume of difference 

+/- error
• Average net thickness of 

difference
• Average net thickeness of 

difference +/- error
• Average net thickness of 

difference with detectable 
change

• Average net thickness of 
difference with detectable 
change +/- error

RBT metrics
GCD metrics
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Reaction distance (RD)

RD

Encounter rate: 
drift density (f(water velocity, invertebrate abundance) ) 
foraging volume (f(reaction distance, water velocity, …) ) 


