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EVALUATING HEAT-ISLAND MITIGATION AND ENERGY SAVING
MEASURES USING A COUPLED URBAN-CANOPY AND BUILDING-ENERGY
MODEL

Yujiro HIRANO, Yukitaka OHASHI, Yukihiro KIKEGAWA, Hiroaki KONDO
and Yutaka GENCHI

We investigated the cooling and energy-saving effects of measures for mitigating urban heat islands,
such as urban greening and high-albedo painting. Several other typical energy conservation techniques
for buildings, such as reducing internal heat sources, installing photovoltaic panels, and increasing
insulation, were also assessed. To simulate the city-block-scale interaction between outdoor air and
cooling energy demands, we used a coupled urban-canopy and building-energy model. This model
includes a vertical one-dimensional local atmospheric model and a box-type building model for
calculating air-conditioning loads, and predicts the heat loads of buildings and the effects of air
conditioning operation on energy consumption and air temperature changes.

An approximately 20 x 20-km region that included metropolitan Tokyo was sclected as the target
study area, and divided into 31 districts north to south and 33 districts east to west with a grid size of 600
x 600 m. Three prototypical districts were extracted from the study area: an office-building district, a
fire-resistant residential district, and a wooden-housing residential district. To simulate typical summer
days, we selected 8-10 August 2002, a period of continuous clear weather over the study region.

The calculation results for the prototypical districts showed that urban greening and increasing the
urban albedo in residential areas can decrease air temperatures by 0.6 and 0.3 °C, respectively, and reduce
energy consumption by 300 and 150 kJ/m*/day (per floor area), respectively. A large scale assessment
was performed on a 20 x 20-km region in central Tokyo to quantify the effects of various heat island
mitigation strategies.
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