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Summary of project objectives (10 lines max)
Enabling a contribution from the DMI to EURO-CORDEXS6, the newest generation of downscaling
simulations over Europe, this time based on CMIP6 global climate models following the most recent
set of greenhouse gas emission scenarios.The DMI is part of the consortium centred around
HARMONIE-CLIMATE, a climate version of the operational weather forecast model HARMONIE.
The DMI would contribute a downscaling simulation driven by the IPSL-CM6A-LR global
simulation, one of ten CMIP6 simulations selected by the EURO-CORDEX community, which aimed
for a GCM simulation selection balanced in signal.

Summary of problems encountered (10 lines max)
Due to an oversight from our side, the originally allocated limit of 10 MSBU for 2025 was seriously
exceeded. We apologise for this unintentional extra stress on the ECMWF computer resources! Also,
we appreciate the extension of our allowance to match this resource consumption. We will not be
using this account for the remainder of 2025 but still hope that the originally planned 10 MSBU for
2026 can be allocated to us.

Summary of plans for the continuation of the project (10 lines max)
In collaboration with the HCLIM community, we will aim at supplementing the HCLIM EURO-
CORDEX6 ensemble with a further experiment driven by one of the other selected driving models,
which can be seen in Table 1.

List of publications/reports from the project with complete references
No publications based on the HCLIM EURO-CORDEXG6 simulations by DMI, SMHI, and met.no
have yet been published.

Summary of results

Simulations have been completed, and the output data from simulations have been collected at the
same site as other HCLIM simulations with different boundaries performed by our collaborators
SMHI and met.no.

At the EURO-CORDEX (e.g., Jacob et al., 2020; Vautard et al., 2020; Coppola et al., 2021;
Demory et al., 2020)community level, there is an agreement to wait with the publication of EURO-
CORDEXG6 data until the end of 2025 in order to avoid the situation where too few, initially
released, simulations will be used for studies forming an accidental “canonical” set.

As a consequence of this we are unable to present any intercomparison between our results and
corresponding simulations with other models in the collaboration. For now, we will only present
validation plots comparing to the latest E-OBS gridded observational dataset (Cornes et al., 2018)
as well as climate change plots for our simulation.

We show biases for 2m temperature (Fig. 1) and relative biases for precipitation (Fig. 2) for the
overlap period of the scenario-independent historical simulation period 1951-2014; note that the
strange results in central Tiirkiye and other places on the outskirts of the plot are artifacts from the
E-OBS dataset. The model results are acceptable but not perfect: There is a general cold bias in the
winter period, which exceeds 2 degrees in Northern Europe for DJF. There is a significant wet bias
in summer. It remains to be investigated how much of these shortcomings originate in the driving
model, vs. how much is due to model and setup issues for HCLIM.
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In Figs 3-6 we show comparisons between present and future 30-year periods, 1981-2010 vs. 2071-
2100. We show temperature change for ssp370 (Fig. 3) and ssp126 (Fig. 4), and relative
precipitation change for ssp370 (Fig. 5) and ssp126 (Fig. 6).

The patterns in these figures generally show the “canonical” features of most European
downscaling experiments: The largest warming signals are seen in the north in winter, in the south
in summer. Precipitation increases the most in the north, with more positive signals in winter than
in summer, and negative signals in the south in summer.

There are, however, some deviations from the general EURO-CORDEX signals: Particularly the
summer warming pattern, which shows the largest amplitude in Southeast Europe, where most
simulations show a large warming in all of southern Europe. This is probably related to the positive
precipitation bias and the limited future drying in the area. The drying-heating feedback seems to be
quite small in this simulation.

In the coming period we will compare the new EURO-CORDEXG6 simulations in the community
and analyse the specific features of each individual simulation in relation to the ensemble of
simulations.

Figure 1 Bias of 2m temperature wrt. E-OBS 1951-2014 for each season.
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Figure 2 Relative bias of precipitaion wrt. E-OBS 1951-2014 for each season.
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Figﬁre 3 Temperature change for SSP 370 1981-2010 vs. 2071-2100 for each season.
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Figure 4 Temperature change for SSP 126 1981-2010 vs. 2071-2100 for each season.
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Figure 5 Precipitation relative change for SSP 370 1981-2010 vs. 2071-2100 for each season.
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Figure 6 Precipitation relative change for SSP 126 1981-2010 vs. 2071-2100 for each season.
We acknowledge the E-OBS dataset from the EU-FP6 project UERRA (https://www.uerra.eu) and
the Copernicus Climate Change Service, and the data providers in the ECA&D project
(https://www.ecad.eu).

GCM name Run
MPI-ESM1-2-LR rlilpif1
NorESM2-MM rlilpif1
MIROC6 rlilpif1
MPI-ESM1-2-HR rlilpif1
CNRM-ESM2-1 rlilp1f2
CESM2 rililpif1
CMCC-CM2-SR5 rlilp1fl
IPSL-CM6A-LR rlilpif1
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EC-Earth3-Veg rlilpifi

UKESM1-0-LL rliipif2
Table 1. CMIP6 simulations to be downscaled in EURO-CORDEXS6.
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