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From model output to climate scenarios

Realistic historical simulations

Report unphysical behavior

Assess mismatches with observed
historical warming trends

Model diversity



CMIP5 EURO-CORDEX simulations tend to be too cold, wet, and windy

Rea l|St|C h|StO rlcal compared to observations [e.g., Vautard et al. (2021)]
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Full RCM evaluation

* Emphasis on heatmaps/ maps

* Primary variables: mean, maximum,
and minimum temperature, mean
precipitation

Evaluation of CMIP5 EURO-CORDEX:
2 m Temperature
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Regions are Europe, West West-Central Europe (WWCE), PRUDENCE Alps (Alps), and Switzerland (CH). Observational estimates given by EOBS on EUR-11 - v19.0e¢HOM until December 2018 combined

Root-mean-squared-error (RMSE) in 2 m temperature for each model simulation compared to observational estimates in different seasons (DJF, MAM, JJA, SON, Annual) in the reference period 1991-2020.
with v27.0 thereafter - embedded with MeteoSwiss gridded data over Switzerland
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Consequences of being historically too cold

historical mean state
colder than observed

DJF

-45 -30 -15 0.0 15
2 m temperature [°C]

3.0

48°N

47°N

46°N

45°N

44°N

48°N

47°N

46°N

45°N

44°N |-

Muted historical
temperature trends tied to
snow accumulation
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Report unphysical behavior

COSMO CLM EUR-11 gridpoint mask

Gridpoint storms found over Swiss lakes

* Precipitation > 2400 mm/day > mask these
grid points for precipitation

* Most models have some grid point storms,
but only one has them over
Switzerland (Swiss lakes)




Temperature anomaly from 1971-1990 (°C)

Assess mismatches with observed historical warming trends

Swiss annual 2 m temperature

- QObserved / LOESS smoothed median
—— EURO-CORDEX RCP8.5 y
—— EURO-CORDEX RCP2.6 P

1960 1980 2000 2020 2040 2060 2080
Year

Swiss warming is currently outpacing many
EURO-CORDEX projections

Internal variability and time-invariant aerosol
loading contribute [e.g., Boé et al. 2020, Taranu
et al. 2022, Schumacher et al. 2024]

Creates issues when attempting to provide a
seamless transition from past observations to
future projections



Model Diversity

* model diversity is required for meaningful
estimates of uncertainty in multi-model ensembles

* Tuning to the same observational datasets
eliminated some emergent constraints between
CMIP5 and CMIP6 [e.g., Simpson et al. 2021]

* Other considerations in the development process
of the models

* Processes dependent on absolute
temperature

 Known discrepancies (model ensemble does
not capture observed behavior), i.e., trends in
Tropical SST pattern [Simpson et al. 2025]

(b) CMIP6 multidimensional scaling of intermember distances
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