Towards a theory of evaluation
for global water models
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The need for a
‘theory of
evaluation”

 Global water models are
used for high impact studies
& policymaking

 We thus need adequate
evaluation strategies for
large scale models

* However, we do not have an
agreed upon evaluation
framework
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An evaluation framework should be fit

for purpose
a0

Uses of models Users of models
* Large scale  Researchers
* Data scarce  Model
regions developers
* Changing
conditions
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Fit for purpose evaluation for uses of
models

MacDonald et al.
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* Evaluation is often done as for - I S
catchment scale models, but there are % | _ipfid=""
alternatives “{ '

» Evaluation using functional tonfhE.  rmmae
relationships that capture large scale fwb . ==,
relationShipS aCross places Longterm average precipitation P (m/dec)

* Response-based evaluation to ORI

: OUTPUT
evaluate how models respond to i coneri Saees variations
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Examples of functional relationships
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Examples of functional relationships
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Precipitation-recharge relationships differ
widely between models and observations
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Precipitation-recharge relationships differ
widely between models and observations
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There are many more evaluation
approaches

* “Traditional” point comparison (e.g. using NSE)

 Elasticities (e.g. Zhang et al., 2023, Nature Water)
* Trends (e.g. Scanlon et al., 2018, PNAS)

We should think - as a community -

-—p about what each evaluation approach
can and cannot do (e.qg. Gleeson et al,,
2021, GMD)

E Xpert-based Model-based
‘evaluation evaluation
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Community-driven model evaluation
frameworks
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Identify process
basis of emergent
constraints

Improve observational
datasets

Model evaluation
should lead to model
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Taking water model evaluation to the
next level

Improved process understanding
Explore process basis of functional relationships and learn more
about hydrology

Improved models
Figure out which models cannot capture relationships and why

Improved data sets
Learn where we have data gaps (in functional space) and thus
should measure
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Next steps towards a “theory of
evaluation”

e Possible elements of an evaluation framework

* Evaluation approaches and their process basis
 How to use evaluation for model improvement

e Benchmark evaluation datasets

* Discussion: benchmarks for ISIMIP models.?@ ‘.m. .

» Variables (streamflow, recharge, evaporationm
* Gradients (precipitation, radiation) c0o0o0o0oo0

 Automatic quality control
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