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Soil Moisture Control with the Underground Irrigation System
and the Effects of Rooftop Greening in the Improvements of Thermal Environments

Hideo Sugimoto Hiroyuki Akagawa

Abstract

Performances of the underground irrigation system for rooftop greenings are investigated for both the
small-scale test fields and the greening made on the roof of a real building in central Tokyo in order to make
clear the mitigating effects of the greening on the urban heat islands. Measurements of soil moisture,
meteorological variables, as well as the surface temperature with an infrared camera are made. The extents of
the area of soil moisture sufficient to the plant growth, and their dependence on the water-supply frequencies,
are mainly concerned. The results are summarized as follows.1)The water supply of 5 L/m? every day was
found enough to appropriately hold the moisture conditions of the 50 mm thick soil even within 3 m distant of
a water supply point under the hot weather conditions. However, the management of water becomes difficult
when the distance from the water supply point is increased to 5 m. 2)Thermal image observations of the
rooftop greenings show the well correspondence between the parts of the low surface temperatures and those
with good plant growth. 3)The fact that the surface temperatures of the well-irrigated greening bed are
significantly lower than the surrounding artificial surfaces indicates the effectiveness of the rooftop greening in
the improvement of the urban thermal conditions.
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Hourly Soil Moisture on the day
of the Thermal Image Observations
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Water Content of the Rooftop Green Bed
in the Central Tokyo
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Daily Maximum, Mean Temperatures,
and Precipitation (AMeDAS Tokyo)
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The area of the Thermal Image Observations
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Corresponding Thermal Image to Photo 6
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Surface Temperatures measured
by the Infrared-Thermocouples
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