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WHAT IS AMODEL?



Population models

® Mathematical formalization of
demographic processes

® Explain past demographic trends, project
future ones under different management

strategies



What kind of models?

MODEL 1

Count data

MODEL 2

Count data Mortality data Reproduction data

MODEL 3

IIIIIII

Count data Mortality data Reproduction data Biological Rules




ESTIMATE
POPULATION SIZE



How many wolves in
Sweden!

Monitoring of packs, pairs and reproductions but total
population estimates required

Develop a complex wolf specific individual based model

We fit the model to monitoring data and the model also
gives us total number of wolves

We estimate a conversion factor from number of packs
to number wolves
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onversion factors

Packs to Population
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& C | & https://cran.r-project.org/web/packages/pop.wolf/index.htm!| w

pop.wolf: Models for Simulating Wolf Populations

Simulate the dynamic of wolf populations using a specific Individual-Based Model (IBM) compiled in C.

Version: 0.1

Depends: parallel, abind

Published: 2016-04-06

Author: Guillaume Chapron [aut, cre], Camilla Wikenros [ctb], Olof Liberg [ctb], @ystein Flagstad [ctb], Cyril Milleret

[ctb], Johan Mansson [ctb], Linn Svensson [ctb], Barbara Zimmermann [ctb], Mikael Akesson [ctb], Petter
Wabakken [ctb], Hakan Sand [ctb]

Maintainer: Guillaume Chapron <guillaume.chapron at slu.se>
BugReports: NA

License: GPL-3

URL: NA

NeedsCompilation: yes
CRAN checks: pop.wolf results

Downloads:

Reference manual: pop.wolf.pdf

Package source: pop.wolf 0.1.tar.gz

Windows binaries: r-devel: pop.wolf 0.1.zip, r-release: pop.wolf 0.1.zip, r-oldrel: pop.wolf 0.1.zip

OS X Mavericks binaries: r-release: pop.wolf 0.1.tgz, r-oldrel: pop.wolf 0.1.tgz




ESTIMATE
POPULATION
VIABILITY



How many animals are
needed!

® Calculate the extinction probability during
a given period of time

® Dependent on parameter estimates



Minimum Viable Population
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ESTIMATE HIDDEN
PARAMETERS



Estimates of poaching

® Believed to be widespread, despite animal
species are protected

® Very few robust quantitative data on
most species

® Radio-tracking is of limited use because
of strong incentive to conceal evidence

® So, how can we quantify something un-
observable!?



mortalities reproductions
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wolf population size
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UNDERSTAND
BEHAVIOUR



Behaviour &
reintroduction

® [he brown bear population in the French
Pyrenees is not viable

® Reproductive success is influenced by sex-
ratio due to sexually selected infanticide

® How does this behaviour affect the number
of bears to reintroduce?
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Null model

1.01

Probability of extinction




Model with infanticide

more males
_+~ is worse
07"

Probability of extinction




MAKE SURE HUNTING
1S SUSTAINABLE



Population growth model

pe = log(\ - (Ny — HY) — HY)

data / { Ny ~ lognormal( ¢, 0proc)

process
N2
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Model fitted to data
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Estimates of
growth rate lambda




Forecasted population sizes
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UNDERSTAND
POLICIES



Runting & poaching

® Untested but often repeated assumption
that hunting is a conservation tool

® USFWS:"legal lethal control would reduce
pboaching and other forms of intolerance for
wolves”



Population data
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Policy data

% state | % federal

listed




Process likelihood

Y, = log(Nf ¢~y H} )

implemented cull wolves that have died
with a compensation because of a policy
factor signal (%days with
7 culling allowed)
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5 times more
likely to fail
than succeed
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Conservation payments

® Carnivores are globally valued but locally
controversial

® Conservation performance payments are
linked specifically to the production of a
desired environmental output

® Paying Sami reindeer herders for wolverine
reproductions has been instrumental in the
recovery of wolverines in Sweden
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AND MORE...
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Outreach
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