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Abstract

Information about the future climate is necessary for
climate change adaptation. Future climate projections are
created using climate model simulations. Since different
models produce different but plausible simulations of
climate, to account for model uncertainty, climate
projections should be based on a probabilistic
Interpretation of an ensemble consisting of multiple model
simulations.

For regional climate projections in Europe, EURO-
CORDEX provides high resolution regional climate model
simulations. Over 50 simulations are available from 10
regional climate models. The EURO-CORDEX regional
models are driven by six of CMIP5 global models: CNRM-
CM5, EC-EARTH, HadGEM2-ES, IPSL-CM5A-MR, MPI-
ESM-LR and NorESM1-M.

Many research articles have compared the ability of
iIndividual CMIP5 models to simulate different aspects of
the large-scale European climate, such as geopotential,
upper layer wind and sea level pressure fields, storm
tracks, blocking, NAO, ocean circulation, and also surface
temperature and precipitation fields. The results of this
research pertaining to the six EURO-CORDEX driving
CMIP5 models are relevant to the choice of EURO-
CORDEX simulations (or simulation weights) to be used
for probabilistic ensemble projections. With the aim to
ease the access to this information, this review provides a
summary of findings from 30 research articles. The
summary also includes basic information about the six
CMIP5 models, such as their effective climate sensitivity
and model complexity.

The review shows that two of the six considered CMIP5
models (IPSL-CM5A-MR and NorESM1-M) show relatively
poor performance of most evaluated large-scale climate
features compared to the rest of the models. The same
claim cannot be made based only on research articles
evaluating the models by comparing observed and
simulated surface temperature and precipitation fields. As
model evaluation involving only surface variables is
common practice for regional climate projection purposes,
this review may provide valuable additional insight
regarding the EURO-CORDEX driving CMIP5 models'
ability to simulate large-scale climate features.

Inter-comparison of the six CMIP5 models

CNRM-CM5 EC-EARTH HadGEM2-ES |IPSL-CM5A-MR| MPI-ESM-LR NorESM1-M
[1][2][29] effective climate sensitivity (ECS) 3.25 °C 3.34 °C 4.61 °C 4.12 °C 3.63 °C 2.80 °C
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Description of inter-comparison

The table on the right compares six EURO-CORDEX
driving CMIP5 models based on available literature.
Section A describes basic model properties. Section B
compares the model's ability to simulate the energy
budget. Sections C and D compare the models’
representation of the general atmospheric and oceanic
circulation, and the observed circulation types respectively.
Finally section E compares the models’ ability to simulate
surface temperature and precipitation. Unless specified
otherwise, model performance was evaluated over Europe
and the adjacent North Atlantic Ocean.

Each row of the table represents an evaluated climate
aspect. The corresponding literature source is denoted by
a number in square brackets [ ]. Within each row green/red
indicate relatively better/worse performance among
models, grey indicates average performance among
models, while white specifies that the particular model did
not participate in the research study. Also within each row,
If one or more models are considered among the
best/worst of all models evaluated in the study, this is
denoted by (*) and (!) respectively. It should be noted that
the research studies evaluated different subsets of the
CMIP5 ensemble, with the number of evaluated models
ranging from 7 to 47. Values and comments relevant to the
comparison were also included in the table, if available.

Discussion

Results of comparison for sections C and D suggest that
models IPSL-CM5A-MR and NorESM1-M represent the
observed circulation and circulation types relatively poorly
compared to the other models. Although this does not
establish a causal relationship, these two models have the
lowest resolution among the six models. In contrast,
NorESM1-M shows better representation of the energy
budget compared to the other models (section B).

Results of comparison for surface temperature and
precipitation evaluation (section E) are inconclusive.
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