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Complex ecosystem models as decision 
support tools ?



► Replicability, flexibility, automating processes

► Transparency, appropriateness, robustness

► Communication, Appropriation

Ready to take up the challenges… 
but not alone and well armed !

Says little 
about much

Says much 
about little

complexity

An appropriate level of complexity is needed

Costanza and Slar, 1985

The more complex, the more uncertain
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Best Practices for MEMs in operational advice 
Validation/ skill assessment/ benchmarking/ 
evaluation…



But we can’t get enough!
The need for paving the way with questions…

… that could serve as a template for reporting the exercice 

… and accomodate the diversity of MEMs (one fits all)

inspired from ICES « key runs » and  Overview Design Details (Grimm et al., 2006)

ICES W
GSAM 

team



Appropriateness
Observation availability 

and quality



Model behavior



Emphasis on hindcast vs. 
Forecast, technical,
Estimation models+

Emphasis on patterns, 
documentation, 

sensitivity
Simulation models+



► The same need dedicated to the calibration (fitting) phase

► The ODD of Optimisation protocole 



An insightful Sensitivity analysis of an 
Atlantis model

► Atlantis in the Eastern English Channel

► Morris method

► 4550 simulations – 90 parameters – 4h/run

► Impact on biomass (40 groups) and system 
stability 



An exemple of insightful Sensitivity 
analysis of a complex model

► Atlantis in the Eastern English Channel

► Top down control : unrealistic behavior of top 
predateurs 

⇒ better represent competition among top predators 
and the effects of limited food

► Bottom-up control : growth rates of phytoplankton 
and zooplankton

⇒ Improve representation, coupling/inputs from NPZ 
models

► Strong benthopelagic coupling in the system 
consistent with shallow system

► Distinction betw. parameters affecting all groups vs. 
their own group 

⇒ Implication for calibration



 (Kotthaus, 1963 ; Coggan & Dando, 1988 ; Riou et al., 
2001 ; Burt & Millner, 2008 ; Rochette et al., 2012 ; Le 
Pape & Cognez et al., 2016 ; Du Pontavice et al., 2018)

UK

WES
T

EAS
T?

Skill assessment for testing assumptions

► ISIS-Fish for Sole in the Eastern English Channel 

► Calibation (GA) of 3 alternative 
models – 11 parameters – 1h/run

► Comparative model skill 
assessment

► Implication for MSY estimates



Model 
ranks► ISIS-Fish for Sole in the Eastern English Channel 

► More differences betw. variables than models

► Complementarity of metrics

► F and SSB less reliable than other outputs

Skill assessment for testing assumptions



Combining sensitivity and skill 
assessment to calibrate 
► Larval drift IBM for Sole in the North Sea

Hydrodynamiques –– Environnement –– Comportement –– Physiologie
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Lessons from the calibration and sensitivity analysis of a fish 
larval transport model

Léo Barbut1,2,*, Sigrid Lehuta3, Filip A.M. Volckaert2, Geneviève Lacroix1

In press

► 8 parameters (1 discret) - 12h/1 year run

► Observations available to assess model 
skills over 12 years

► Step 1 : SA (optimal design)

⇒ Most influent parameters

► Step 2 : MSA (full factorial design)



Combining sensitivity and skill 
assessment to calibrate 
► Larval drift IBM for Sole in the North Sea
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⇒ Validation of model behavior 

⇒ Identification of factors influencing 
recruitment success

⇒ Preliminary calibration over 12-years at 
managable cost

► Dimension reduction allows for a 
quantitative calibration
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• Sharing commun knowledge, 
representations, tools, uncertainties

Objectives:

► Demystifying models, explain uncertainties

► Exchange knowledge and representations

► Learning by doing



- 2 workshops with fishers representatives 

- WK 1 : build your own model to predict 
biomass and catch in 5 years (25 pers.)

► Conclusions

► Highly complex models

► Unexpected uncertainties and detailed 
compartements
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Advice time and science time…

► Vote for your prefered representation of 
uncertainty

► Need for a practical guide for thr 
interpretation of graphs

► With fishers, make sentences !



with appropriate tools : 

Maths, templates, common language… 

From various disciplines (IT, Social sciences, 
mathematics…)

Compatibility of « Advice time » ?

Tackle big challenges in small chunks…

Obstacle



Thank you for 
your attention



And applications…


