Plan for the worst, hope for the best:

Using pilot data and simulation
to design telemetry studies
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Telemetry System Performance
V16-6H tag at 190 m In ron
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Telem etry System | Performan ce
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Telemetry System Performance

2 concerns (of many)

1. Collisions
Objective:
Determine min. tag delay & max. number of
tagged fish to minimize destructive tag code
collisions.

2. Receiver spacing (detection range)
Objective:
Determine max. receiver spacing to detect all
fish passing a receiver line.




Managing Collisions

Multiple Pulse Coded Tags (e.g., Vemco Global
coding)

Transmission Delay Transmission
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Managing Collisions
A motivating

- VPS array
- 27 km?

- 149
VR2W

Google earth
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Managing Collisions

Objective 1:

Determine min. tag delay & max. number of
tagged fish to minimize destructive tag code
collisions.




Managing Collisions

Choosing tag delay:
Simulate collisions (R function)
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Managing Collisions
Choosing tag delay:

Effective delay =
120 s when 5 fish
present




Managing Collisions

Choosing tag delay:
Nom.




Managing Collisions
Choosing tag delay:
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Choosing tag delay:




Managing Collisions

Choosing tag delay:




Managing Collisions
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Telemetry System Performance

2. Receiver spacing (detection range)
Objective:
Determine max. receiver spacing to detect all
fish passing a receiver line.
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Detection Range

Approach:
1. Describe detection range curve - in situ test
2. Simulate fish passing receiver line

- estimate line detection probability




Detection Range

10-day static range test




Detection Range

10-day static range te

- 7 receivers (VR2W)
- 2 sentinel tags
- V16-4H (25 s)




Detection Range

10-day static range test
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Detection Range

10-day static range test

East wind > 10 knots
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Detection Range

10-day static range test

“Worst Case 0 888 m
Scenario”




Detection Range

10-day static range test

% Coded Bursts Detected
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Detection Range

10-day static range test
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Recelver Spacing

Simulate fish passing receiver line (R function)

Inspired by Pincock (2009) http://www.vemco.com/pdf/
line_performance.pdf

Input parameters

—Detection prob. curve



http://www.vemco.com/pdf/line_performance.pdf

Recelver Spacing

Simulate fish passing receiver line (R function)

Inspired by Pincock (2009) http://www.vemco.com/pdf/
line_performance.pdf

Input parameters

—Detection prob. curve
—Receiver spacing (m)

1000 m

1000 m



http://www.vemco.com/pdf/line_performance.pdf

Recelver Spacing

Simulate fish passing receiver line (R function)

Inspired by Pincock (2009) http://www.vemco.com/pdf/
line_performance.pdf

Input parameters

0.88( 0.60

»
»

—Detection prob. curve ... -
0.85 0.14

—Receiver Spacing (m) "~ p=0.030.44
—Fish velocity (m/s) ]
—Tag delay range (s)

—Burst duration (s)
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http://www.vemco.com/pdf/line_performance.pdf

Recelver Spacing

Simulate fish passing receiver line (R function)

Inspired by Pincock (2009) http://www.vemco.com/pdf/
line_performance.pdf

Input parameters

—Detection prob. curve | _..
—Receiver spacing (m)

—Fish velocity (m/s) C
—Tag delay range (s)
—Burst duration (s)



http://www.vemco.com/pdf/line_performance.pdf

Recelver Spacing

Simulate fish passing receiver line
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Recelver Spacing

Simulate fish passing receiver line
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Recelver Spacing

Simulate fish passing receiver line
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Recelver Spacing

Simulate fish passing receiver line
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Recelver Spacing

At four locations over two years: “

- Estimated daily detection range cul
- 2 sentinel tags at each site

- Estimated line detection probabilit)

- simulation
}//




Line Detection
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Recelver Spacing
Site 1 - 1000 m spacing

Predict perfect detectability
for 99% of days.

Matched detection
probability estimate from
multi-state mark-recapture
model.

2011 2012




Recelver Spacing

Site 3 - 1000 m spacing
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Summary

-Pilot data invaluable (“Plan for the
worst...”) but need to capture real

variation in performance across space
and time.

~ Environment
~ Attenuation Noise
- Turbidity - Waves
- Entrained air - Current
- Thermocline - Precipitation

- Line-of-sight - Human activity
- Biofouling - Animals

Receivers Transmitters
- Location (x,y,z) - Power (SPL)
- Orientation - Delay
- Biofouling - Coding scheme
- Tag life
- Size and shape




Summary

-Pilot data invaluable (“Plan for the
worst...”) but need to capture real

variation in performance across space
and time.
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Questions?

_.—,ﬂﬂ"': PLs

USGS Hammond Bay Biological
Station






Managing Collisions

Tool #1: Collision Probability Simulator




GLATOS Network

« 2010-2014
— 19 projects

—>4000 tagged
fish




