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— Reservoir Survival Relationships
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Model Overview

e Goal: Predict inriver survival
and relative Adult return rates
in response to Alternative scenarios
of hydro operations



Model Overview

 Key management inputs
—Flow management
—Spill (amount and timing)
— Transportation timing

—Dam configuration



Model Overview

e Key Outputs

—Survival through hydrosystem (and points
along the way)

— Proportion fish transported

—Travel Time, Arrival Timing to Estuary
— Adult Return Rate

—Many other outputs available



Model Components

1) Reservoir Survival

2) Dam Passage

3) Travel Time

4) Hydrological Processes

5) Post Bonneville Survival
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Monte Carlo COMPASS




Process

Error

-




Ln

Process

Error

-

Flow



Process |®
Error

+
Sampling
Error

Lh S

est

Flow



But we know the variance about our survival
estimates, So we can use Variance Components to

Separate process error from sampling error.

We arrived at this method after several bouts
of review with the ISAB, and it is now fully
implemented in COMPASS.



Post Bonneville Survival — Snake River sp/su Chinook

Scheuerell et al. 2009. J. Applied Ecology



Post Bonneville Updates:
Additional Years of data

Mixed effects modeling:
treats year-to-year
variability as a random
factor



Post Bonneville Updates:

Year-to-Year

Additional Years of data Variability

Mixed effects modeling: |
treats year-to-year Fixed
C s Effects
variability as a random
factor




Upper Columbia River COMPASS
For the Columbia River Treaty




Survival vs. Temperature UC/Snake Comparison
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Inriver Survival
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Inriver Survival
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Median Travel Time (days)
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SAR (smolt-to—adult return rate)
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Inriver Survival
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Inriver Survival
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Median Travel Time (days)
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SAR (smolt-to—adult return rate)
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Figure of map 4 from Roby et al. 2010



Estimat@ steelhead survival vs. estimated steelhead smolt abundance
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We fit 3 models:

1) Null (current COMPASS model)

2) Survival related to Predator
abundance

3) Survival related to
predator*prey interaction

Model 2 was most supported.



breeding pairs of terns
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Estimated num@er of breeding tern pairs by estimated annual steelhead smolt abundance
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Graphical User’s Interface
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