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Agroecological system and modelling process
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Model evaluation

Model evaluation (validation + verification):
action in which the quality of a mathematical model for specific objectives is established
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Model evaluation components

Sensitivity analysis Stability |

Uncertainty analysis

Parameterization (calibration)
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Deliberative process in model-based
climate change studies

Stakeholder-science dialogue
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N Some metrics
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Setting of thresholds

Performance measure

Unit

Reliability

Value range and purpose criteria

Coefficient of determination {RE} of the
linear regression estimates versus
measurements

Willmott (1982) index of agreement (d)

Mean absolute error over the mean of
the measured values (MAE(%))

dimensionless

dimensionless

%

0 (absence of fif) to 1 (perfect fit):
the closer values are to 1, the =0.8
better the model

0 (absence of agreement) to 1
(perfect agreement). the closer
values are to 1, the better the
model

0 (optimum) to positive infinity:
the smaller MAE(%), the better = 20
the model performance

De Jager (1994)



Key issues and factors

Major factors to investigate
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Key validation issues
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Fuzzy-logic based indicators

Model Quality Indicator (MQI)

Correlation coefficient (R) Index of agreement (d) Probability of equal means (£(?)) membership
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Multi-site, Model Quality Indicator (MQI_) Mal,,

Sx;, a= min (F, U); b=max (F, U)]

Correlation coefficient (R) Index of agreement (d) Probability of equal means (P(?))
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Robustness of a model

A robustness measure would account for model performance stability over
a wide range of conditions (single site versus multiple sites)

How the variability of model performance can be quantified with the variability of

conditions?
| Index of robustness
I = Ugp
R (0, best; +oo, worst)
Toanm
Modelling efficiency ‘Synthetic Agro-Meteorological Indicator

B ¥2.(P,—0,)? SAM = Rain — ET, 1 +1
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Confalonieri et al. (2010)



Synthetic indicators Aggregation rules:
fuzzy-logic based weighing system

|. Agreement
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8 - 1 - “simple” model (18 parameters, 2 most influential)
2 - “complex” model (20 parameters, 8 most influential)
7 - »
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Evaluation ®
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Rice simulations:

above-ground biomass at maturity

* Three models: CropSyst (simple), WARM
(intermediate), WOFOST (complex)

0.2174
0.1372
0.2174
0.2388

Complexity

Robustness



Wheat simulations:

above-ground biomass at maturity

Temperature (°C)
s
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8
Precipitation (mm)

Muencheberg Muencheberg

Temperature (°C)
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Precipitation (mm)
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-0.25
-0.36
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0.8000
0.8000
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Wi Ir
1.99E-13 65.4
2.66E-11
0.12 149.5
1.34E-08 377.6
Complexity Robustness
0.7975 1.0000
0.7975
1.0000 1.0000

0.5000 1.0000

Mal,,
0.8976

1.0000
0.8428
0.9640

0.8944

1.0000



Model evaluation / deliberative process

N

Agreement with

actual data
(rmetrics, test stafistics)

Comprehensive evaluati

Components of model quality

Complexity
(set of equations,
parameters)

Evaluation - simulation models
(experimental / observational research, socio-economic / climate scenarios)

Deliberative process
(review, exchange of information, consensus)

Stability
(performance over
different conditions)

Confext Credibility Transparency

Stakeholders

[
[
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Uncertainty Background I
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Bellocchi et al. (2015) /
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Towards a consolidated, internationally-agreed
protocol to evaluate models: what does go forth?

“*Review of settings

+» Selection of metrics

+» Attribution of thresholds and weights

*»Extension to multiple outputs
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Institutionalising deliberative practices
for context-specific model evaluations

ometimes) an (important) orientating landmark in the skyline of

ar more urgent as many of the (tactical

The central issue is to think and conceive model evaluation in a (clear) decisional
perspective about type of model, 'operability, transparency, etc.

-,-.:‘;:w-‘ LA
-~ 3 ‘»‘ .,»- '

As several modeIs are at’ hand “mod- dlversrty” imposes the analysis of case-by-case
issues, while also |ntegratmg the specmc context in a larger-scale perspectiig:{i space
and time)
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