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Fiscal Year 2016
Study and Verification for the Creation of Low-carbon Cities
that Utilize Surplus Groundwater
Abstract

In this study, we conducted surveys and examinations to explore the possibilities of
promoting a shift toward low-carbon lifestyles by changing people’s consumption of air-
conditioning energy, frequency of outings, and other lifestyle habits, through initiatives that
utilize surplus groundwater to lower sensory temperatures outdoors, and the possibilities of
reducing citywide CO; emissions through the widespread dissemination of such initiatives.

The study was implemented in consideration of views obtained from a working committee
composed of experts on the heat island phenomenon and CO, reduction countermeasures.

This report covers two years of the study, from fiscal year 2015 to 2016.

1. Utilization of surplus groundwater

We gathered information on heat countermeasure technologies that utilize surplus
groundwater, and surveyed the physical effects of these technologies, as well as issues that need
to be considered regarding their introduction. We also collected case examples in which a
combination of technologies is used. Furthermore, in view of using surplus groundwater to
maintain and restore a sound water cycle, we surveyed relevant laws and regulations, water

treatment technologies, and the amount of surplus groundwater available for use.

2. Basic groundwork for implementing a verification study on the introduction of heat
countermeasure technologies

We gathered and analyzed basic information on the effects of heat countermeasures in
reducing heat stress, as well as their effects on living activities, and applied that information to
examining verification methods that would clarify the mechanism by which the above effects

may reduce CO; emissions.

3. Introduction of heat countermeasure technologies to five areas

We launched a verification study in five areas (marine park in front of Tokyo Big Sight,
Osaka Business Park Crystal Tower, JR Maebashi Station, bus stop in front of Kumagaya City
Hall, and Ayanocho tram stop in Sakai City), to examine the effects that the introduction of heat
countermeasure technologies would bring to reducing heat stress in people and on their living
activities, and to clarify the mechanism that would lead to the reduction of CO, emissions. In
fiscal 2015, we assessed the natural and social conditions and the present state of the high heat

environment in each of the five areas, and designed and introduced effective countermeasure
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technologies by selecting and combining countermeasure technologies suited to the
characteristics of each location. In fiscal year 2016, we surveyed improvements of the heat
environment and the utilization status of heat countermeasure technologies, to verify the effects
of these technologies. The introduced technologies were then dismantled, and the environments

were restored to their original states.

4. Summary of the verification results
We summarized the findings of the verification study on the introduction of heat
countermeasure technologies, with regard to their effects of improving the heat environment,

considerations for their introduction and operation, and their CO; reduction effects.

5. Methods for predicting the effects of heat countermeasures through their widespread
dissemination
We examined methods for quantitatively predicting the CO> reduction effect of heat

countermeasures if they were disseminated over a wide area, and made a quantitative prediction.
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