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Topography at different scales
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Details are important. Changes in climate affect not just spatial
details but the mean values (non-linearity).
What is better: a (displaced) point observation or a simulated

distributed field?




In any case, future climate can only be simulated, not observed.

Simulated fields need to follow a cascade of scales:

Global model (low resolution) — ... — Regional high resolution

The same methodology may be applied to past climate.




EC-Earth
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EC-Earth for IPCC AR5, CMIP5

>20 member ensemble of coupled runs:
e Historical 1850-2005
e RCP4.52005-2100
« RCP 8.5 2005-2100

Various other ensembles: decadal forecasts, AMIP,
etc.

Regional downscaling in different areas (here shown
for Iberia), with different RCMs
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EC-Earth Global APrecipitation
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Iberia in EC-Earth scenarios

2041-2070
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WRF regional climate setup

Control run:
ERA-Interim
1989-2008

(27km, 9km)

Scenarios...
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ENSEMBLES 1961-2000 (ERA-40)
Precipitation

ERA4D




Annual precip: models, stations, grid

Stations SNIRH ERA-40 1961-2000
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Temperature
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Fig. 2 The 20-years mean daily a maximum and b minimum near surface temperatures, from WRFOkm, WRF27km, ERA-Interim and weather
station observations




o5l )| WRF (1989-2008) vs ENSEMBLES (1961-2000)
N Ibéria

Grid point statistics ( agalnst 0.2 deg gridded data)

| Model | | Comelation | NBias(%) | MAPE | No
0.44. 0.7 2.9 28.5 0.73,1.16 0.83, 1.12
ENSEMBLES ! ] [ I ] ]
Month  [0.54, 0.82]  [2.9 26.0] [0.45 0.78]  [0.84,1.17]

S5day 0.70 4.1 0.75 0.97
ETHZ
Month 0.80 4.1 0.47 0.94

S5day 0.70 -4.7 0.72 0.94
27km Month 0.74 -4.7 0.52 0.89

5day 0.80 1.4 0.59 0.96
Month 0.84 1.4 0.40 0.97

5day 0.70 2.9 0.73 0.84
Month 0.82 2.9 0.45 0.86
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Extreme daily precipitation
(Portugal, stations)

= ERAInterim
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Extreme precipitation (lberia, grid)
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Conclusion

EC-Earth and WRF share important features:
v Open codes, community models

v' Well tested in weather prediction

v' Good computing performance

EC-Earth is still evolving but promises to become a competitive
Earth-system model

and constitutes an excellent platform for new parametrizations (e.g.
snow)

First WRF results from climate runs at 9km
v’ Are (at least) comparable with leading RCMs
v Do a very good job in extreme weather statistics




Thank you
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