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Ultimate goal of ISEMP and CHaMP is to
develop fish-habitat relationships that
feed management decision-making
processes

* Habitat quality / quantity assessments

— status monitoring

— FCRPS BO, Recovery Plan progress evaluation
e Restoration action planning

— rehabilitation program design
— project prioritization



Fish-habitat relationship development
methods that ISEMP / CHaMP and

partners are employing

1. Unstructured correlation between fish and habitat
metrics

2. Structured correlation between fish and habitat metrics

2.1 Habitat Suitability Indices
2.2 Structural Equation Modeling

3. Mechanistic modeling
3.1 Bioenergetic based models
3.2 Production function based models

4. Experimental design



ISEMP — CHaMP Timeline

Jonay

STEM Databank Dcvclolvmcl\l and Production

Data Management
Protocol and Tool Development

quatic Resources Schema Usean velopment Led to development of CHaMPMonitoring.org
Datalogger development anduse |
PIT Tag Database
[ GRTS processing scripts
Habitat protocol development, including remote sensing
CHaMP |
Tuverile Abund ipliig and Infer ence Protocol ]
| Adult l’ITT?é Expansion |
= 5 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2004 2005 2006 2007 2008 2009 2010 2011 2012 h 2013 2014 2015 2016 2017 2018 2019 2020
| \
Habitat Status and Trend Monitoring 1 \ 2 \
Fish Status and Trend Monitoring BiOp 2009 Fast Track Today
Etfectiveness Monitoring Adarkive projectsinplace
ISR > Management
Analysis Plan




Fish-habitat relationship development
methods that ISEMP / CHaMP and

partners are employing

1. Unstructured correlation between fish and habitat
metrics

2. Structured correlation between fish and habitat metrics

2.1 Habitat Suitability Indices
2.2 Structural Equation Modeling

3. Mechanistic modeling
3.1 Bioenergetic based models
3.2 Production function based models

4. Experimental design



Year

Fast Water
Gradient

Gravel

MNumber of Pools
Temperature
Riparian Vegetation
Flow

Understory
Ground Vegetation
Stream Depth

Fish Cover
Canopy

Wood

Date
Embeddedness
Depth Variability
Elevation

Chinook

10 15

Relative Importance

20




Predicted Chinook juvenile density
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All Salmonids — Random Forest Model
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Interaction among LWD, pools, and juvenile Chinook




SEM - Graphical Hypotheses
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SEM - Global Model Results

(all metrics Box-Cox transformed)
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Do Ecological Systems Behave Differently by Channel Type?

“Mountain”

“Floodplain &
Constrained”
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ISEMP Watershed Model

-Multi-Stage Beverton-Holt

as, N = !

Rm:m PN,

where
- N, =number of fish at life stage (i), time (t)
- Njy1 4q = number of fish in next life-stage (i+1) and time (t+1)
- p;; = productivity, or maximum survival rate for life-stage (i)

- C,;, = carrying capacity, or maximum numbers that survive life-stage (i)
- Moussalli & Hilborn (1986)

How to relate to habitat?



ISEMP Watershed Model
-Sharma et al (2005)
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ISEMP Watershed Model

- Existing “Anadromous” Habitat in Lemhi

Pool

Riffle

Mainstem Lemhi & Hayden

Available Habitat: 285.1 km
LWD per km: 94.5 m3

Fine Sediment: 24.5 %
Ds5p: 62.0 mm




ISEMP Watershed Model
-Planned and potential habitat
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ISEMP Watershed Model

- Example Watershed (Lemhi)

Wild Escapement
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ISEMP Watershed Model

- Flexible modeling environment that informs
freshwater productivity as a function of:

- Management actions
- Habitat conditions
- Fish population characteristics

- Informs management actions (i.e. Lemhi tributary
reconnections)

- Work in the Lemhi emulates other management actions

- Instream structure placement to increase pool area
- Riparian rehabilitation to decrease water temperature
- Etc.

- ldentify the life-stage(s) that limit a populations productivity
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Density of O. mykiss in Bridge and Murderers (trt and cntrl)
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Survival as a
response to
treatment
actions
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Growth of O. mykiss in Bridge and Murderers (trt and cntrl)
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Production (Ag/100m2/season)
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Yes, fish-habitat relationships that are
characterized by ISEMP / CHaMP work in
a manner that supports decision-making

 Status of habitat g/q

* Projections of action impacts on fish

* Direct demonstration of actions’ effect on fish
* Not done yet...



Next steps

Refine habitat metrics
— what are the “best” indicators of habitat quality?

Refine correlation methods (structured and not)
— to support broad scale (extrapolation) habitat assessments
— maximize utility of regional monitoring data

Refine mechanistic methods
— as basis for monitoring program refinement
— as knowledge base for restoration planning

Continue experimental (IMW) based contrast development
— Broaden treatment type response set

Acknowledge ISAB/ISRP’s patience / confidence / magnanimity
— 8 years of work finally yielding to our vision



= — —— —————

@ Demo.mxd - ArcMap - Ardnfo [ — . t 2 — L=l 2]

ontents x

3CE

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ODeda LR x| 9o db-[158 v 27 B | Fa | &2 s : < Bankfull / Centerline~ Cross Section~ Habitat~ Export~ Options Help~ Developer'é

RQQQ kil W-OINQ/ BEILNAHS TR

=SB

= Topo_Points

O
= [0 Centerline

= Thalweg
[0 WaterExtent
=] Original Data
= Channel_Units
O
=] DEM
DEM
3] Hillshade

[@alzn < |

| »
592042.558 5016220.842 Meters




CHaMP
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Human disturbance based watershed classification
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Floodplain and Constrained

Mountain
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