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IAMs are increasingly influential on the real world ...
but their fitness for purpose is not visibly evaluated
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Integrated Assessment Models

evaluation =

an open-ended process of testing
and improving IAMs’ usefulness as
scientific tools for informing policy

structural validity =

model is an accurate representation
of the system response being
modelled

behavioural validity =

model outputs are consistent with
observational data
Tyndall’Centre’
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|IAM evaluation methods use observational data ...
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|IAM evaluation methods use observational data ...
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|IAM evaluation methods use observational data ...
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|AM evaluation methods use observational data,
other models ...
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Hierarchy of models

“..itisironic that as we add more factors to a
model, the certainty of its predictions may
decrease even as our intuitive faith in the model
increases.”

Oreskes (2003). The Role of Quantitative Models in Science. In: Models in
Ecosystem Science. Canham et al. (eds). Princeton University Press.
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|AM evaluation methods use observational data,
other models ...
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|AM evaluation methods use observational data,
other models, and internal checks
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IAM evaluation methods have been applied with
varying ‘intensity’ both historically and currently
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|JAM evaluation methods have different and
complementary strengths as well as limitations

strengths limitations
IAM EVALUATION METHODS
Historical simulations
based on
observations of how
the real world works

Near-term observations

Generalisable historical patterns
Hierarchy of models

Model inter-comparison projects (MIPs) internal to the
modelled world

including ... Diagnostic indicators
Sensitivity analysis

enabled by ...

Model documentation & review
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|JAM evaluation methods have different and
complementary strengths as well as limitations
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Historical simulations

Near-term observations

Generalisable historical patterns
Hierarchy of models

Model inter-comparison projects (MIPs)
including ... Diagnostic indicators
Sensitivity analysis

enabled by ...

Model documentation & review

strengths

tests overall model
performance

tests overall model
performance

limitations

only tests subset of
causal mechanisms
or spatial scales
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|JAM evaluation methods have different and
complementary strengths as well as limitations

strengths limitations

IAM EVALUATION METHODS
hard to translate

Historical simulations findings into model

improvements
Near-term observations

Generalisable historical patterns
clear interpretability
Hierarchy of models | and attribution of

results

Model inter-comparison projects (MIPs) hard to translat
ar O transiate

findings into model
improvements

including ... Diagnostic indicators

Sensitivity analysis . .
y y clear interpretability

and attribution of

enabled by ... t
results

Model documentation & review
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|JAM evaluation methods have different and
complementary strengths as well as limitations

strengths limitations
IAM EVALUATION METHODS

Historical simulations

opens up evaluation

Near-term observations i _
to 3r® parties

Generalisable historical patterns

opens up evaluation

Hierarchy of models to 3" parties

Model inter-comparison projects (MIPs) _ . o
tacit learning within
including ... Diagnostic indicators modelling teams

Sensitivity analysis

enabled by ... opens up evaluation
Model documentation & review to 3 parties
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Evaluation is essential for strengthening the
interpretability, credibility and relevance of IAMs

IAM EVALUATION METHODS | Strengthening IAM evaluation:

Historical simulations

concerted: from single to multiple
Near-term observations methods in combination

Generalisable historical patterns . .
systematic: from ad hoc to synthesis,

Hierarchy of models protocols, re porting

Model inter-comparison projects (MIPs)

including ... Diagnostic indicators visible:

Evaluation of
Climate Models

Sensitivity analysis

enabled by ...

Model documentation & review

Wilson et al. (2017). Evaluating Process-Based Integrated Assessment Models of Climate Change Mitigation. o &
. . ; . . . 'yndall’Centre
IIASA Working Papers. Laxenburg, Austria, International Institute for Applied Systems Analysis (IIASA).
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Table 2. IAM evaluation criteria and methods.
Correspondence between criteria and methods is subjectively labelled as strong
(v"), partial (~), or weak/none ( X ) based on evidence presented in the text.

using observations

within or between
models

IAM evaluation methods

IAM evaluation criteria

near-term observations

N\ [generalizable historical patterns
¥ |model inter-comparisons

N |historical simulations
N |hierarchy of models
N\ |diagnostic indicators
¥ [sensitivity analysis

is model purpose and design consistent
with research question?

4

appropriateness

are model results interpretable in light of
model structure & parameters?

2
x
2
<
AN
<
AN

interpretability

is model perceived to be good enough for v B VN B B

credibility its intended purpose by users?

do model insights advance understanding |

relevance of policy options & challenges?
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