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CHaMP Overview

e Status and trends monitoring program

 Purpose: answer management questions
concerning the ESA-listed salmon populations of
the 2008 Biological Opinion (NMFS 2008).

e Specific management qguestions:
o Limiting factors
o Relationship between habitat actions and fish
o Effectiveness of actions on fish populations
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Sampling Design

 Total of 45 sites

Sample allocation - { . 25 sites per watershed per year
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Sampling Design: Upper Columbia
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Different Scales For Different Needs

e Microhabitat (HSI)

Habitat metric
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Protocoldevelopment
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River Bathymetry Toolkit (RBT)

Detrended Digital Elevation Model
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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.




Geomorphic Change Detection
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Geomorphic Change Results
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2D Hydraulic Model Results
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Habitat Suitability Curves

Chinook Spawners
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Spatially Explicit Habitat Suitabllity

2m

WUA= ) HSI X area

Capacity = WUA / territory size (4* redd area)



Habitat Measurements - Carrying Capacity

Topography (DEM)
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Data Management

a Auxiliary Data Workflow _ .
I
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Automatically Generated Metrics

RBT-generated Geomorphic 2D-
metrics Change Hydraulic
Detection Model
Outputs Outputs
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Metric Assessment

e 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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Geomorphic Reach Types

Confined
Bedrock Canyon
M\ <= Confined Valley Boulder Bed
o\ = Confined Valley Coarse Plane Bed
aMN\ == Confined Valley Step Cascade
M\ === Confined Valley With Floodplain Pockets
A\ === Steep Alpine Headwaters
wMN\ o= Steep Ephemeral Hillslope

Steep Perennial Headwaters

Partly Confined Valley
== Bedrock Controlled Discontinuous Floodplain

Fan/Terrace Controlled Discontinuous Floodplain

N\ | oW Sinuosity Planform Controlled Anabranching

Meandering Planform Controlled Discontinuous Floodplain

Laterally Unconfined

Alluvial Fan

Intact Valley Fill
Moderate To High Sinuosity Gravel/Sand Bed



Valley Confinement

Confined Partly Confined Laterally Unconfined

confining margin
terraces, fans, structures, or valley bottom
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Capacity for Adjustment

Confined Valley Setting Laterally Unconfined Valley Setting

O’Brien, 2014



Stream Temperature Modeling
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Hypothesis Testing — Data Driven

Project Design

Existing Terrain

Proposed Terrain
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Project Design — NREI Modeling
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Thank you!

Questions?



Backup slides
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RBT metrics

A

Site Length (centerline)
Site Length (Thalweq)
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

e For Each Channel Unit

Area

Volume

Count

Frequency

Spacing

Percent of site

Average Max Depth
Average Depth at
Thalweg Exit

Average Residual Depth

e For EachTier 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

\ GCD metrics

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



Net Rate of Energy Intake Model

Inputs Hydraulics

Foraging
and Swim
Costs
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Encounter rate:
drift density (f(water velocity, invertebrate abundance) )
foraging volume (f(reaction distance, water velocity, ...) )

Reaction distance (RD) D ) /
_ , : MCD —

Fig. 3 - Plan view of the foraging model showing the
geometry of prey interception. The fish is assumed to



