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Corroborative application of a numerical urban weather forecasting model coupled
with a building energy model to prediction of thermal environment and electricity
supply-demand in an urban area

Kikegawa, Yukihiro
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The performance of the authors’ numerical simulation system named WRF-CM-BEM was
validated from the viewpoint of simultaneous prediction of urban weather and electricity supply-demand
including photovoltaic power generation. For the validation, a yearlong field campaign was conducted in
Osaka city. In 15 urban districts, the measurements on urban weather and areal electricity demand were
obtained. The validation suggested the promising performance of WRF-CM-BEM in terms of reproducibility of
the near-surface air temperature and electricity demand but with up to 40% overestimation on the latter
especially in the residential districts. The observed solar radiations were well reproduced by WRF-CM-BEM
within the errors of 10% under clear sky conditions, but with remarkable overestimations under cloudy sky
on the other hand. Through the validation, a strategy was clarified for the improvement of WRF-CM-BEM
toward more accurate predictions of solar radiation and urban electricity demand.
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