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An Evaluation of Thermal Environment in a Zonal Development
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ABSTRACT: The effects on the thermal environment of vegetation and layout of buildings were evaluated with numerical
models for an imaginary development of a few square kilometers in area. Heat fluxes from various surface materials such
as asphalt, concrete, and so on were calculated with a one-dimentional heat balance model for typical summer days. This
model takes into account the static stability of the atmosphere in the boundary layer. Heat fluxes from trees are evaluated
both at the tree crown and at the ground under the trees, while heat fluxes from the wall and the rooftop of buildings are also
evaluated. Sensible heat fluxes thus obtained were then used as boundary conditions for a three-dimentional simulations of
the air flow in the development area. The results of the simulation show that summer hot condition in the area varies
significantly with the fractional coverage and the types of vegetation. It turned out that the fractional coverage of 30% of
trees seemed to be suffisient to lower the air temperature in the area and that the trees were much more effective in
moderating the thermal condition than the low vegetation such as grass. The method of this study can well be applied to

optimal land-use design in zonal developments.
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