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INTRODUCTION

It is impractical to use fully-coupled Earth
system models to fully explore all possible
future emission pathways.

ClimateBench - the first benchmarking
framework based on a suite of state-of-the-
art simulations performed by a full
complexity Earth System Model (ESM),

Including a set of baseline machine learning
models that emulate temperature and
precipitation (including extreme
precipitation) to a variety of forcers (carbon
dioxide, methane and aerosols).

DATA & WORKFLOW

Input: Emission data from historical,
ScenarioMIP, DAMIP & AerChemMIP

experiments.
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of SO2 and BC.

Data-driven climate projections could enable exploration of
climate responses given a wide range of emissions scenarios

using efficient emulator of Earth system models.
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DATA & WORKFLOW

* QOutput: NorESM2 temperature

and precipitation simulations.
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EVALUATION METRICS

 The target evaluation metricis a
combination of the RMSE over the spatial
and global mean scales, NRMSEy,:

2
<(|xi,j,t|t - |:Vi,j,t,n|n't) )/|<yirj)|t,n

‘((xi,j,t> = <|Yi,j,t,n|n>)2‘t/lwi,j)lt,n

NRMSE, = NRMSE; + a * NRMSE,),

DISCUSSION

* All emulators broadly respect global
conservation of energy in global mean
precipitation change, but that the RF and
Pattern scaling baseline significantly under-
predict the hydrological sensitivity.
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Pattern Scaling (0.99 %/K)
Random Forest (0.84 %/K)
Neural Network (1.9 %/K)
Gaussian Process (1.8 %/K)
NorESM2 (2.3 %/K)
Clausius-Clapeyron (6%/K)
Energetic constraint (2%/K)
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Future work is embedding physical
constraints into hybrid models to allow
improved accuracy, robustness and
generalisability, and ultimately trust.




