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Many serious climate threats are compounded in built areas by the unique urban microclimates. Because the ma-
jority of the world’s population is projected to live in cities, there is a pressing need to understand how urban
microclimates will change with climate change. It is recognized that the ensemble approach of multi-model pro-
jections is, by far, the best method to project future climates. However, multi-model projections of future urban
microclimates are absent because most of the state-of-the-art Earth system models (ESMs) do not have urban rep-
resentation. The NCAR’s Community Earth System Model (CESM) is the only exception that has a sufficiently
physics-based urban land parameterization in CMIP5 ESMs and that has been widely validated against ground
and remote sensing observations. Here, we develop a novel method that combines process-based simulations and
reduced-order modeling to provide multi-model projections of global urban microclimates under climate change.
We utilize simulations from CESM to build a reduced-order emulator, which can be applied to other ESMs in
CMIP5 to generate urban-specific projections under RCP scenarios. K-fold cross validation and inter-realization
validation demonstrate the credibility and the robustness of the emulator. Results illustrate how the current ESMs
project future urban microclimates under climate change.


