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Virtual Tools Tutorial
• Microsoft Teams

SPEAK FREELY

• NO hands

• NO chat

• Use these for 
technical 
difficulties only 
please

• FOCUS view







Member Roles and Conflict Resolution

AMWG Members
Technical input
Communication

EDO
Facilitation
Technical support
Independent opinion



Terns and Plovers Management Objective

• Improve production of the interior least 
tern and piping plover from the central 
Platte River.
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• 3 x Yes
• Yes, relative to what it would have been without our actions.

• Relative to the time when that statement was written yes. Can we continue to improve or 

not? Not past some point.

• Yes, LTPP increased significantly and proportionally to increase habitat due to off 

channel habitat. Insensitive to river flows. We acquired 60 acre off channel.

• Depends on ones viewpoint. If you look from a habitat availability standpoint yes. If 

you look at fledge rates – so-so due to ups and downs from year to year particularly 

when it comes to plovers.

• Kind of – Feels like we are starting to fall below acceptable levels of production for 

plovers.

• Yes and No (ha ha) Yes – There are more than when you started! However, are we 

CLEARLY sustaining a metapopulation that will persist into the long-term future? 

No – at least not for certain. Additionally, I think the “Lutey objective” is too low.
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Lamba – finite rate of increase of the 
population in one year

N(t+1)/Nt

r = instantaneous rate of increase
ln (N(t+1)/Nt)



Terns and Plovers Performance Indicators

• Fledge ratio
• Nesting pairs
• Nest and chick survival
• Nest location
• Nest density



Population Viability Modeling
Population parameters fluctuate over time

When should we be concerned?



Population Viability Modeling

Minimum Viable 
Population
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Redo

Population Viability Modeling

Reproduction Immigration

EmigrationMortality

Supplementation

Count
Removal

1-year cycle

Count

Run through 1 year cycles for 100 years
Do 1000, 5000, 10000 trials of this 100 year simulation



Redo

Population Viability Modeling

ReproductionImmigration

Fall Migration

Mortality
Count

Count

Fledge ratio

Adult survival
Juvenile survival

Acres of habitat
1 year delay
Nest density

Emigration

MortalityEmigration

Run through 1 year cycles for 50 years
Do 1000, 5000, 10000 trials of this 50 year simulation



• Future population size

• Probability of extinction

• Population growth rate

• Links annually variable 
performance indicators 
to future population size 
and viability

Population Viability Modeling



Population Viability Modeling

• QUESTIONS????



Ryan et al. 1993 and Plissner & Haag 2000

Population Viability Modeling

Repeated Simulations
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Outer 
Simulation 

Loop Replicate Loop

Annual Loop

Adult/Juv Survival
Fecundity

Mean +/- SD

Adult/Juv Survival
Alpha/beta shape 
parameter

Fecundity
Log normal distribution

1000 reps

1000 reps

50 years

 McGowan et al. 2014
◼ Spatial and Temporal Variability

Adult/Juv Survival
Beta shape 
parameter

Fecundity
Log normal distribution



EDO Population Viability Modeling

1000 trials of 50 year simulations
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Min, Max, Most likely
BetaPERT distribution
Monte Carlo simulation



Population Viability Modeling

• QUESTIONS????



EDO Population Viability Modeling





Terns and Plovers Performance Indicators

• Fledge ratio
• Nesting pairs
• Nest and chick survival
• Nest location
• Nest density
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Lamba – finite rate of increase of the 
population in one year
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Terns and Plovers Management Objective

• Improve production of the interior least tern 
and piping plover from the central Platte 
River.

• Do performance indicators linked to future 
population outcomes help us to agree on whether we 
are meeting our management objective?



Preparation for Next Meeting



Meeting Review and Wrap-Up

• Action Items

• Meeting Feedback

• Key Insights


