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Abstract

Earth system models (ESMs) are important tools to improve our understanding of present-day climate and to project climate change under different plausible
future scenarios. For this, ESMs are continuously improved and extended resulting in more complex models. Particularly during the model development phase,
it is important to continuously monitor how well the historical climate is reproduced and to systematically analyze, evaluate, understand, and document
possible shortcomings. Putting model biases relative to observations into the context of deviations shown by other state-of-the-art models greatly helps to
assess which biases need to be addressed with higher priority. Here, we introduce a new capability of the Earth System Model Evaluation Tool (ESMValTool) to
monitor running or benchmark existing simulations with observations in the context of results from the Coupled Model Intercomparison Project (CMIP).

Righi et al. (2020): Technical overview

About ESMValTool

« QOpen-source community-developed diagnostics and performance metrics tool for the evaluation and analysis of ESMs

« Fast and easy routine evaluation of ESMs including provenance records for all results (traceability and reproducibility) 1&3:3::;3&‘5&?32;55"‘erge"" LB 1
. Multltgde of generallz.ed preprocessor functlorjs (e.q., regridding, §tat|st|cs, multi-model analysis, etc.) Weigel et al. (2021): Extreme events, regional
« Extensive documentation (user guide, peer-reviewed papers, tutorial) and impact evaluation

« Well-established analysis based on peer-reviewed literature >chitindietiali2023)dEvaluationlofinativeiESM

« Listed by CMIP7 Model Benchmarking Task Team as one of the model benchmarking and evaluation tools output- :
Scientific Documentation

Eyring et al. (2020): Large-scale diagnostics

Benchmarking metrics

In addition to assessing absolute values and biases of variables, the following metrics are available (calculated over arbitrary dimensions relative to a
reference data set, usually observational products):
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