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Guidelines for Reducing Air Temperature
Using Effects of Ground Cover

Punravee Kongboontiam, Ph.D.
Lecturer, Faculty of Architecture and €nvironmental Design
Mae Jo University

Wuttigarn Puraprom
Lecturer, Faculty of Architecture and E€nvironmental Design
Mae Jo University

Abstract

In Thailand, the increase in air temperature that is caused by heat transfer
from the surroundings to a building is affected by site elements that have been
exposed to solar radiation, which causes surface temperature to be higher than air-
temperature. Ground cover have the greatest effect on change in air temperature.
The study found that heat capacity of the ground elements has an effect on surface
temperature and heat transfer to the environment. Ground cover that have the
highest heat transfer rates are concrete, soil, grass and water. They change air tem-
perature by +2.1, +1.2, -0.5, and -1.7 °C, respectively (with maximum solar radiation
of 240 btu/ft*/h). Materials that have high heat capacity like water (Heat capacity =
1 cal/g.°C) will have relatively small change in surface temperature (6.1°C) and small
change in air temperature (-1.7°C). Materials with low heat capacity like concrete
(Heat capacity = 0.22 cal/g.°C) will have high change in surface temperature (24°C)
and high change in air temperature (max = +2.1°C). The shading of trees can block
heat from solar radiation as much as 83 percent.

The design guidelines for outdoor are ; 1) create shades using large trees to
prevent solar radiation from touching hardscape, 2) areas touched by sunlight should
use softscape that have high heat capacity such as water and grass. Employing these

two methods will reduce the heat effect of ground elements on air temperature.

Keywords: Environment / Ground cover / Micro-climate Temperature
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