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Urbanization represents one of the most significant 
anthropogenic land use / land cover changes where buildings 
and impervious surfaces replace the natural landscapes, leading 
to modification of local thermal conditions and potentially 
regional climate. Numerical simulation with earth system models 
(ESMs) is a powerful tool to study such climate impact of 
urbanization. Among the models, the Community Earth System 
Model (CESM) has a physically-based urban scheme that is 
sufficiently detailed to represent the properties and processes in 
the urban environment; however, such representation is static, 
limiting its capability to represent realistic urbanization coupled 
with climate change. This is one missing piece in CESM’s 
transient land capability.

Here we implement a dynamic-urban feature in the Community 
Terrestrial System Model (CTSM) that enables CESM to update 
urban land areas dynamically under various scenarios. We also 
compile an urbanization dataset based on one socio-economic 
projection and make it possible for model users to supply their 
own projection. Results show that urbanization has considerable 
climate impact within the terrestrial model as well as greater 
indirect climate effect when interacting with the atmosphere. 
This new dynamic-urban feature makes CESM the first ESM that 
allows explicit transient urban land and facilitates research of 
urban climate under impacts of both climate change and 
urbanization.
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