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1 ABSTRACT 

The likelihood of extreme heat events can be exacerbated by the heat storage capacity of the 
densely built environment of an urban area (urban heat island effect). Meanwhile, many residences 
in low-income neighborhoods may not have central air-conditioning systems (e.g., up to 50% of 
low-income homes in Polk County, Iowa) to mitigate these harsh climate conditions. Vegetation 
can mitigate the effect of extreme heat events in the built urban environment by reducing reflected 
radiation, surface heat fluxes, and increasing evaporation. 
This study investigates the influence of landscape design strategies on building energy 
consumption in the age of climate change. The aim is to understand the microclimate effects 
created by planting design strategies in/on/around buildings in urban typologies for developing 
spatial design guidelines for energy savings. The implementation will also improve design 
prediction capabilities for urban energy models. Efforts to integrate these effects in combined 
building-microclimate energy models have only recently been attempted; thus, the combination of 
living systems like trees and green surfaces with spatial topologies is still not well integrated into 
building energy considerations. This paper describes the process of integrating appropriate living 
plant systems into a 3-D energy model for a generalized US Midwest urban neighborhood. This 
model was prepared using the Urban Modeling Interface (UMI) tools to analyze the effect of shading 
produced by tree and living surfaces on building energy consumption. Considering different urban 
typologies, densities, and climates, this Thermal Delight study improves our understanding of the 
relationships between natural infrastructure, building energy efficiency, and urban microclimate. 
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