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AQMEII is now running its third Commission

phase
Simulating air quality over . .
Modelling systems Europe and North America Evat:;:;:-t‘)’:t?gslsnst
for the year 2010
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Model evaluation: Does the model provides the correct response for
the right reason?

Operational metrics (error, associativity, variability) have little or no impact
on model improvement as they:

- do not target the source of the modelling error and

- do not discriminate between the reasons for appropriate or inappropriate
performance




New model
evaluation
paradigm
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e moving away from metrics
e more focused on the quality of the error

e targeting the time-scale of the error, allowing
better identification of the cause
e sensitivity analysis to identify the contribution

of external inputs (emissions, boundary
conditions) to model bias
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Diagnostic of the error Commission

MSE = bias? + variance + covariance

MSE = (mod — %)2 + (Omog — TOops)> + mMMSE

‘r—_/
unexplained

reducible

mMSE = c4,.(1 —12)

MSE -> 0 in the case of ‘perfect’ model: unbiased and r-> 1

Solazzo, E., Galmarini, S.: Error apportionment for atmospheric chemistry-transport
models: a new approach to model evaluation, Atmos. Chem. Phys. Discuss.,
doi:10.5194/acp-2016-15, 2016
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Spectral decomposition
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Spectral decomposition of time
series of pollutants derived from
power spectrum analysis

Four components ID, DU, SY, LT

LT : Long term (processes > 21d)

SY : Synoptic (weather [2.5d;21d]

DU: diurnal (day/night [12h; 2.5d]
: intra-day (fast-acting < 12h)

LT is the base line, the other
components are obtained using
the filter as band-pass and have
Zero mean
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Ozone - North America
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of the spectral components - ozone -
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of the spectral components - ozone -
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M;SE AQMEII3 WRF-CMAQ_3 ozone - May-September - EU
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M;SE AQMEII3 WRF-CMAQ_3 ozone - May-September - EU
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The complexity of air quality modelling systems is such that the simple scoring of
performance is not sufficient to inform about the causes of the error;

AQMEII promotes the model evaluation as a stage of model development and
presents a method to interpret the model’s error, qualitatively other than
quantitatively;

The application to the spectral decomposition help identifying the nature of the error,
and the components that contribute the most to the error;

The spatial representation helps identify the possible sources of the error;

Currently, work is underway to further decompose the error into process specific
components for a clearer identification of its cause.

E.Solazzo et al. Evaluation and error apportionment of an ensemble of atmospheric chemistry

transport modelling systems: multi-variable temporal and spatial breakdown. In preparation for

submission to ACP journal
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MSE of the spectral components - PM10 - DJF - EU - continent
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