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The modern world uses predictive computer models for many important purposes, including
weather predictions, epidemic management, flood forecasting and warnings, and economic
policymaking. We need to know how much we can trust the projections of these models, not only
to achieve more accurate projections for systems, but also to undertake scientific learning about
systems by incrementally testing hypotheses using models. But we routinely fail to adequately
benchmark the performance of our complicated models of systems due to the cost and
complexity of the task and owing to social and institutional barriers. Decades of lessons learned
from Model Intercomparison Projects (MIPs) and similar community modeling efforts have yielded
understanding of both the challenge and the opportunity facing 21st century model benchmarking
efforts. To implement this understanding at scale, we call for the establishment of a major national
research facility for scientific computer model benchmarking- a new class of "environmental
research infrastructure". Such a research infrastructure will institutionalize and properly resource
the technically challenging and laborious work of computer model benchmarking, thereby
establishing a firm foundation for 21st century science and prediction. This facility would advance
basic science, overcome many of the social barriers to benchmarking, and improve projections
and decisions.
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