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A hot-spot of biodiversity
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Coll et al. (2010, 2012)



A hot-spot of global changes

Coll et al. (2012)
Micheli et al. (2013)
Halpern et al. (2015)
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Which tools and methods are involved?



End-to-End models

Travers et al. (2007)



What are the emerging conditions of marine communities ?



What are the emerging conditions of marine communities ?

Impact of CC on species distributions ?
(considering trophic interactions !)



What are the emerging conditions of marine communities ?

Impact of CC on species distributions ?
(considering trophic interactions !)

How fishing and climate may affect marine food webs ?



How °?



How °?

By coupling physical — biogeochemical and fish community models



Spatial grid of 100 km?
=~ 25 000 cells




Coupled model
Physical-biogeochemical
NEMOMED12 — Eco3M-S

(offline)

NEMOMED12 hydrondynamic model
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Coupled model
Physical-biogeochemical
NEMOMED12 — Eco3M-S

(offline)

NEMOMED12 hydrondynamic model
Spatial grid of 100 km? WP
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Physical-biogeochemical
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NEMOMED12 hydrondynamic model
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Multispecies and individual-based model

OSMOSE - MED

Shin & Cury (2001, 2004)
Travers et al. (2009)



Multispecies and individual-based model
Opportunistic predation based on size

OSMOSE - MED

Shin & Cury (2001, 2004)
Travers et al. (2009)



Multispecies and individual-based model
Opportunistic predation based on size
Entire life cycle of species

OSMOSE - MED

Shin & Cury (2001, 2004)
Travers et al. (2009)



Multispecies and individual-based model
Opportunistic predation based on size
Entire life cycle of species

Predation
Growth

OSMOSE - MED Reproduction

Mortalities
Migration

Shin & Cury (2001, 2004)
Travers et al. (2009)



Multispecies and individual-based model
Opportunistic predation based on size
Entire life cycle of species
Spatially explicit

OSMOSE - MED

Shin & Cury (2001, 2004)
Travers et al. (2009)



FishMed database

635 fish species
Albouy et al (2015)




FishMed database

635 fish species
Albouy et al (2015)

Search for growth, reproduction, mortalities (starvation, natural, fishing) and
predation parameters

Fishbase, Sealifebase, GFCM stock assessments, specific publications, reviews in Med...
More than 140 sources !



FishMed database

635 fish species
Albouy et al (2015)

Search for growth, reproduction, mortalities (starvation, natural, fishing) and
predation parameters

Fishbase, Sealifebase, GFCM stock assessments, specific publications, reviews in Med...
More than 140 sources !

Search for spatial distribution data

FishMed (Albouy et al. (2015), MediSeH project (Giannoulaki et al. (2013), Druon et al.
(2016), FAO Geonetwork, AquaMaps



A Spatially explicit model
e.g. Atlantic mackerel (only one map from FAO geonetwork)

Latitude

Probability of presence

Longitude




soussald Jo Alljigeqold

g0 ¥0

=
@)
%)
q0)
)
%)
O
-
O
Q
N
(p]
|-
o
)
Qo
48]
>
O
-
O
i)
35
O
e
)
D
2
q®)
-
>
i)
-
=
Q
=
O
Q

e.g. juveni

A Spatially explicit model




FishMed database

635 fish species
Albouy et al (2015)

Search for growth, reproduction, mortalities (starvation, natural, fishing) and
predation parameters

R-Fishbase, Sealifebase, GFCM stock assessments, specific publications, reviews in Med...
More than 140 sources !

Search for spatial distribution data

FishMed (Albouy et al. (2015), MediSeH project (Giannoulaki et al. (2013), Druon et al.
(2016), FAO Geonetwork, AquaMaps

Integration of mediterranean best ecological knowledge
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Ecosytem models need to be confronted with data



How to calibrate the model to fit on observed values ?



How to calibrate the model to fit on observed values ?

Estimate unknown parameters (e.g. larval mortalities) to fit on observed biomass

- MEDITS survey on the 2006 — 2013 period



OSMOSE is a complex stochastic model



Model

Observed data ‘

Y

(getObservedData () )

model

Black-box optimization:
no need to recode the

++
model.exe

model.jar

fm———————

|Objective function info

:- model variables to fit.

I- type of function for
\confrontation with data.

:— weights for each variable,

—— e ——

Java |
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runMadel function

calibraR

an R package for the calibration
of ecological models

Oliveros & Shin (2016)

Supports the calibration
of stochastic models
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Parameter info

- initial guess for parameters.

- lower and upper constraints.
- activation phase for each

parameter.

Distributed as a free,
open-source R package
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Objective Function
- R function (closure)
- Includes observed data

Uses a new evolutionary
algorithm for Global
Optimization

Supports multiphases and
constrained optimization

Y

{\ calibrate () )—»

Optimal parameters

http://roliveros-ramos.github.io/calibrar/



To conclude
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E2E model
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E2E model
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E2E model
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E2E model
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OSMOSE - MED

Fabien Moullec, Laure Velez, Philippe Verley, Nicolas Barrier, Francois Guilhaumon, Clara Péron, Caroline Ulses, Yunne-Jai Shin
etal.



Outputs 7

size-based and species-based ecological indicators

at different levels of aggregation: species and community levels



Adaptative hierarchical recombination — Evolutionary strategies

[ START ]

A 4

Generate a
random
population

A 4

Evaluate the

Optimization

objective criteria is
function fullfilled ?
A
no
Generate a :
new population Selection

A

Recombination

A

Mutation

[END]
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Keep best
solution

Oliveros-Ramos & Shin (2016)



