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The need for reliable model projections
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The need for reliable model projections 0
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The need for reliable model projections

Can we build models that will provide
reliable projections to inform decision-making under the
deep uncertainty of climate change ?
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Correlative models Process-explicit models
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Which factors contribute to model robustness?

Correlative models

]

» implicit representation
of processes

» calibrated with current
distribution data
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Which factors contribute to model robustness?

Fitted
Correlative models process-explicit models Process-explicit models
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Capturing a large spectrum of models

Fitted
Correlative models process-explicit models ~ Process-explicit models

» statistical relationships » process-based equations
» calibrated with distribution data > calibrated with
Independent data

GLM, GAM, BRT, MaxEnt, PHENOFITA, PHENOFITA,
Random Forest CASTANEA CASTANEA




CAPSIS models used
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CAPSIS models used

Water vapour @olar radiati@

AP TR 41
Energy W

interception
=4

Canopy
evaporation

CASTANEA Vil ) ETTEETS RS

model

‘Woc

i Soil
evaporation
F

B .
3 _
{7 .4 2l
N $
P, AR VS
7 A% AN Y
“, . Vi R A “"‘
/ 70
) [y 84 /
0 8 { PR
A 4

AT ARl A IS Dufréne et al. (2005)



Inverse calibration of process-explicit models

Evaluation

Model

Parameter
optimization

(CMA-ES)
Computing time

~1-10 days

Simulations

Selection and
new sampling



Evaluation of models using paleorecords
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Evaluation of models using paleorecords
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Evaluation of models using paleorecords

Global temperature change (°C)

(relative to 1850-1900)
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Evaluation of models using paleorecords
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Evaluation of models in dissimilar climates

Climatic dissimilarity
(relative to 1900-2000)
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Model evaluation framework
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Decrease of model performance in the past ‘g““"
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The higher transferability of process-explicit models

Performance
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@

Mechanisms, not calibration method, convey model robustness

» Process-explicit models less affected by the increase in climatic dissimilarity

» Fitted process-explicit models similar to classical process-explicit models

\’ Biological mechanisms embedded into process-explicit models

a real advantage over the empirical relationships used in correlative models



A new avenue to increase model projection reliability in the future

Model predictive performance
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Sources of projection uncertainties
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Modeling approaches are the main source of uncertainty
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Modeling approaches are the main source of uncertainty

Uncertainty in beech distribution change
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A
Which levers of action to address future climate risks? "

2080-2100

-

North European & Alps forests

High agreement between modeis |

Overall increase in suitabilty |

Mediterranean and Atlantic forests

High agreement between models
Overall decrease in suitability

Continental & mid-mountain forests

Low agreement between models
No clear trend in suitability

¥ /] Low model agreement

Average suitability change
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