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Drivers of populations network stability, persistence and adaptive ability

Working hypothesis:

① Populations biocomplexity provides
network stability through asynchrony and 
adaptive potential (Portfolio Effect)

② Dispersal provides network stability
through rescue effects (+PE)

③ Negative interaction can exist between
biocomplexity and dispersal 
(homogenization) (-PE)
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often studied separately
à Here in a unified framework



Drivers of populations network stability, persistence and adaptive abilityCONTEXT

Atlantic salmon (Salmo salar)
à A good case of study

Mature anadromous

Mature parr
ⒸINRAE-GLISE



http://ibasam.github.io/IBASAM/

§ Eco-evolutionary processes:

Ø Environmental effects
Ø Phenotypic plasticity
Ø Genetic adaptation
Ø Dispersal

METHODS Salmon metapopulation modeling

IBASAM : a demo-genetic individual-based model for a single population (Piou & Prévost 2012)
Individual-Based Atlantic Salmon Model

Studies
Data

IBASAM

http://ibasam.github.io/IBASAM/


METHODS Salmon metapopulation modeling

From genes to metapopulations
(Baguette et al, 2017)
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IBASAM : a demo-genetic individual-based model for a single population (Piou & Prévost 2012)
Individual-Based Atlantic Salmon Model
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RESULTS Populations network stability and Evolutionary rescue
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RESULTS Populations network stability and Evolutionary rescue

Douron river

Optimal value of the trait
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CONCLUSION & NEXT STEPS

§ Diversity alone does not necessarily promote populations network stability, but can increase populations 
adaptive ability combined to dispersal



§ Persistence and adaptive ability facing climate
change ?

§ Consequences of climate change on synchrony
and dispersal?

CONCLUSION & NEXT STEPS

§ Fisheries management in the context of spatially 
structured populations

§ Diversity alone does not necessarily promote populations network stability, but can increase populations 
adaptive ability combined to dispersal



§ Persistence and adaptive ability facing climate
change ?

§ Consequences of climate change on synchrony
and dispersal?

CONCLUSION & NEXT STEPS

§ Fisheries management in the context of spatially 
structured populations

§ Diversity alone does not necessarily promote populations network stability, but can increase populations 
adaptive ability combined to dispersal

THANK YOU !



METHODS Salmon metapopulation modeling

BRITTANY

Dispersal modeling assumptions:

§ Constant over space (populations) and time

§ Not phenotypically or genotypically determined

§ Choice of destination population based on distance and attractivity

a spatially structured version of IBASAMMetaIBASAM
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Dispersal rates

0%

• Asynchrony

• High risk of extinction
of small populations

Time

Population abundance

Demographic asynchrony

10-20%

• Demographic rescue of 
small populations

• Optimum ?

> 20%

• ↗ ↗ synchrony

• Demographic decline of 
source populations

Time

Population abundance

Demographic synchrony

Metapopulation
stability

RESULTS Effect of dispersal on metapopulation stability



Biocomplexity at different levels:

§ phenotypes and genotypes

§ population dynamics (asynchrony)

↗ stability and persistence

= Portfolio effect (PE)

Environmental change
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Diversity of responses to environmental changes
(Schindler et al, 2015)

CONTEXT Role of dispersal in metapopulation response



↘ Biocomplexity at different levels:

§ phenotypes and genotypes homogenization

§ synchronyzation of populations dynamics

↘ stability and persistence

=  “anti-rescue” effects
(Harding and McNamara, 2002)
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CONTEXT Role of dispersal in metapopulation response



• PE > 1 à Metapopulation more stable than expected

• PE < 1 à Metapopulation less stable than expected
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Anderson et al, 2013

METHODS A metric of metapopulation stability: the Portfolio Effect







Synchrony =
𝜎!"#$%&%'
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Synchrony = 1 
à Populations highly synchronous
à Metapopulation size variable

Synchrony = 0 
àPopulations highly asynchronous
àMetapopulation size stable

PE < 1 

PE > 1 

Axis 1: Role of biocomplexity and dispersal on metapopulation response to CC

How dispersal influences metapopulation stability ?


