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experiments to probe a particular feature. The massive complexity also
makes it challenging to design a reasonable experiment to isolate
individual mechanisms or processes. The overall result is that as
complexity increases, so too does the gap between simulation and
understanding.
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For fundamental climate science, simpler models and idealized
experimentation have advantages over state-of-the-art simulations with
prediction-capable ESMs in several regards (Figure 1). Simpler models
are often easier to analyze and can take advantage of more advanced
and specialized numerical methods. In addition to their scientific utility
they are also often well-suited for the development and testing of
diagnostic tools.

Figure 1: State-of-the-art earth system model components like the CLM (left panel) simulate a large number of processes and their
physical and chemical couplings. For fundamental climate science many of these features are unnecessarily complex and expensive,
and cheaper and simpler alternatives like SLIM (right panel) are sufficient.
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experiments to be readily accessed and experiments to be easily query tool and customization toolchain.
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