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ADJUST COMPLEXITY TO THE QUESTION
EG. HOW TO DESCRIBE ANCHOVY LARVAL SURVIVAL ?
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ADJUST COMPLEXITY TO THE QUESTION
EG. HOW TO DESCRIBE ANCHOVY LARVAL SURVIVAL ?
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ADJUST COMPLEXITY TO THE QUESTION
EG. HOW TO DESCRIBE ANCHOVY LARVAL SURVIVAL ?
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SET PRIORITIES FOR PARAMETERIZATION
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SET PRIORITIES FOR PARAMETERIZATION
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SA-CALIBRATION-VALIDATION FOR
PARAMETERIZATION
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PARAMETERIZATION
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FILL KNOWLEDGE GAPS: SENSITIVITY ANALYSIS
HERRING META-POPULATION GULF OF MAINE
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IDENTIFICATION OF INDICATORS OF THE IMPACT

OF MANAGEMENT
PELAGIC FISHERY IN THE BAY OF BISCAY
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MANAGEMENT STRATEGY OPTIMISATION
MIXED FISHERIES
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MANAGEMENT STRATEGY OPTIMISATION
MIXED FISHERIES
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MANAGEMENT STRATEGY OPTIMISATION
MIXED FISHERIES
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CONCLUSION ﬁ %

AS — Optimisation — Validation

o In fisheries, k /

e Use of these methods is in its enfancy
e These are not sophisticated methods

o Powerful tools to
e Explore our understanding of the system
Make parameterization efficient and objective
Improve confidence in models
Control and assess uncertainty
Provide operational results for fisheries management




PERSPECTIVES AND CHALLENGES
(SOS MExico )

o Analyse de Sensibilité

o Mélange var discretes (non ordonnées ex. climato) et
continues

» Variables corrélées et domaine des possibles
e AS guide par objectif

o Estimation intégrée sur modele complexe
e Variéte d’'algorithmes
» Metamodeélisation : simulation de séries temporelles

nombreuses variables d’'intérét, objectifs parfois flous
(seuils...)

e Fonction objectif
o Au dela de SCE (tendances, distribution)
o Données incertaines
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PERSPECTIVES AND CHALLENGES
(SOS MExico )

o Optimisation en grande dimension

o Approches multi-modeles

e ID et exploitation des forces et faiblesses de chaque
modele (décomposition en dimensions)

o Augmenter la transparence et la confiance (Acteurs
et décideurs)
e AS et analyse de perturbation
» Confrontation aux données
e Online tools !
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FONCTION OBJECTIF

o di=1/(1 +xi), bservation / simulatign

with xi = Sum_over_time ((Sim_t— Obs_t)"2/ Obs_t "2),

Period 2000-2008
o Annual catches at age per area (20 functions)

o Annual biomass at age assessed in January (5 functions)

o Annual Autumn survey'’s spatial distribution for each age class (Abundance
index in 1A/ Global abundance index) (5 functions)

o Annual Spring survey’s spatial distribution for each age class (Abundance
index in Ai / Global abundance indice, for Ai in {1A, 1B, 3}) (15 functions)

o The overall objective function D is the sum of the sub-functions thus a perfect

fit would give D =45




EXPERIENCES

o Twin experiment:
Simule les observations ! A parametres connus.

Est-ce que l'algorithme retrouve les parametres utilisés
?

o Scéenarios sur M:
e Scenario 1 : M constant identique a tous ages
e Scenario 2 : M ~année identique a tous ages
e Scenario 3 : M constant mais varie avec I'age

M(length) = Exp(a+b*log(length))

Algorithme : Record et al. 2010
Ensemble : > 20 runs
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RESULTATS
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SA-CALIBRATION-VALIDATION FOR

PARAMETERIZATION

-

o

Sequential method

~

Calibration of adult mortality
(M) on biomass trends

X

/\f\/l

\_

Pécherie pélagique

Biomass trends depending on M(ad\\

i (

Lehuta et al. Fish.Res. 2013.



SET PRIORITIES FOR PARAMETERIZATION

Sensitivity analysis

:-'.'_'_'_'_'_'_'"'i} Not sensitive parameters'_"_'_'_'_'_::-s ;.-_-.'Z_'_'_'_____?ensitive pa rameterg______”_‘_'_‘.:-..

_nme S ii) certain value or
(reference value '

|uncertain 1-.-rE:II.J|~t—:‘|

univocal information

iii) Process
uncertainty: value
1 P(X=x) vary in time

iv) Inconsistent information v) No

across sources: alternative and estimation
mutually exclusive values possible
o d
1 P(X=x) 1 P(X=x)
'.-x

4

Lehuta et al. 2013




SET PRIORITIES FOR PARAMETERIZATION

Sensitivity analysis

:.-;_'_'_'_'_'_""i} Not sensitive para meters._--_'_'_'_'_j::-a

e.-.-.'j_'_'_'_':-_'Sensitive pa rameters'--'_'__”_'_':.:a

_nme S ii) certain value or
(reference value

univocal information

|uncertain 1-.-rE:II.J|nt—:‘|

P(X=x)

iii) Process
uncertainty: value
vary in time

%,

iv) Inconsistent information v) No
across sources: alternative and estimation
mutually exclusive values possible
o d
P(X=x) P(X=x)
=X =X

4

Lehuta et al. 2013




	Analyse de sensibilité et optimisation �pour la gestion des pêches
	The uncertain context of fisheries
	The uncertain context of fisheries
	Complex ecosystem models as decision support tools ?
	Complex ecosystem models as decision support tools ?
	In the next half hour…�
	Adjust complexity to the question� 
	Adjust complexity to the question� 
	Adjust complexity to the question�eg. How to describe anchovy larval survival ? 
	Adjust complexity to the question�eg. How to describe anchovy larval survival ? 
	Adjust complexity to the question�eg. How to describe anchovy larval survival ? 
	Adjust complexity to the question�eg. How to describe anchovy larval survival ? 
	Set priorities for parameterization
	Set priorities for parameterization
	SA-calibration-validation for parameterization
	SA-calibration-validation for parameterization
	SA-calibration-validation for parameterization
	SA-calibration-validation for parameterization
	SA-calibration-validation for parameterization
	Diapositive numéro 20
	Fill knowledge gaps:�Herring meta-population Gulf of Maine
	Fill knowledge gaps:�Herring meta-population Gulf of Maine
	Fill knowledge gaps: Sensitivity analysis�Herring meta-population Gulf of Maine
	Fill knowledge gaps: Calibration Herring meta-population Gulf of Maine
	Fill knowledge gaps: Calibration Herring meta-population Gulf of Maine
	Fill knowledge gaps: �Twin experiment & ensemble run (20)�Herring meta-population Gulf of Maine
	Diapositive numéro 27
	Identification of indicators of the impact of management�Pelagic fishery in the bay of Biscay
	Identification of indicators of the impact of management�Pelagic fishery in the bay of Biscay
	Diapositive numéro 30
	Diapositive numéro 31
	Diapositive numéro 32
	Diapositive numéro 33
	Management strategy optimisation�Mixed Fisheries
	Management strategy optimisation�Mixed Fisheries
	Management strategy optimisation�Mixed Fisheries
	Management strategy optimisation�Mixed Fisheries
	Management strategy optimisation�Mixed Fisheries
	Management strategy optimisation�Mixed Fisheries
	Conclusion�
	Perspectives and challenges�(SOS Mexico !)
	Diapositive numéro 42
	Perspectives and challenges�(SOS Mexico !)
	Merci
	Fonction objectif
	Expériences
	Twin experiment
	Résultats�Scénario 1
	Scénario 1
	Scénario 1
	Migration / scenarios (Fit : 29)
	M �Scénario 2/3
	SA-calibration-validation for parameterization
	Set priorities for parameterization
	Set priorities for parameterization

