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Preface

Among the various impacts of climate change, the issue of urban heat
1s assuming an increasingly serious dimension. The "Heat Stroke
Countermeasure Action Plan" (Cabinet decision on May 30, 2023) aims to
reduce the number of heat stroke-related fatalities by half by the year 2030.
In order to contribute the development of heat countermeasures being
promoted by national and local governments, it is imperative that a method
for assessing urban heat risk be established.

In the environmental research and technology development fund,
“Research on the Heat Risk Related to Urban Heat Islands Using Population
Flow Data and a Thermal Simulator (FY 2021-2023)”, and the research
project of the Building Research Institute, "Research on the Development
and Dissemination of Heat Countermeasure Evaluation Tools (FY
2025-2027)”, a heat countermeasure evaluation tool has been developed, and
case studies have been examined at the Building Research Institute. Based
on these research results, we decided to release the “Thermal Simulator” as a
tool capable of analyzing the urban thermal environment at high resolution.
The “Thermal Simulator Implementation Procedure Manual” clearly
outlines an overview of the Thermal Simulator and its input and output data
formats. We hope this document provides municipalities and private
companies with an opportunity to promote heat countermeasures in urban
development projects.

February 24, 2026

President of the Building Research Institute
Hiroshi Fukuyama
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Abstract

The recent rise in extremely high temperatures has increased the
risk of health hazards such as heat stroke. This has promoted various cities,
both domestically and internationally, to develop action plans. The
identification areas with high pedestrian concentrations, the reduction of
solar heat exposure for pedestrians through the installation of shade trees
and cool pavements, and the mitigation of thermal risks posed by urban
structures are all imperative for the implementation of effective heat control
measures. To understand the potential benefits of replacing these urban
elements, it is essential to consider the radiation parameters, such as road
surface albedo, the solar transmittance of tree canopies, and the sky view
factors within the thermal environment. Urban CFD is capable of providing
detailed thermal conditions within pedestrian spaces, thereby facilitating
the effective quantification of the effectiveness of relevant measures.

The “Thermal Simulator” developed at the Building Research
Institute, 1s a type of Urban CFD, consisting of a surface temperature
calculation program, a thermal fluid calculation program, and a coupled
calculation program. This document provides a synopsis of the Thermal
Simulator and the structure of the input and output data. With the release of
the “Thermal Simulator” will hopefully serve as a catalyst for the execution
of quantitative evaluations of heat countermeasures in a variety of areas.

Senior Fellow, Yasunobu Ashie, Dr.
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