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Abstract: There exist multi-scale performance couplings among different spatial scales such as urban blocks and
individual buildings. The heterogeneity of macro-scale microclimates will affect building performance. This study
relies on the Urban Weather Generator (UWG) software to construct a calculation method for urban microcli-
mate and energy consumption oriented to best performance characterization. The method uses short-term me-
teorological data as the basis to accurately optimize and calibrate the UWG model. Based on the calibrated UWG
model, local typical meteorological year data (TMY) are generated, which finely characterizes the impact of
the urban heat island effect on the outdoor thermal comfort and building energy consumption. It also provides
scientific evidence for performance design under urban microclimate conditions, emphasizing the importance
of considering UHI during the design phase. This approach could promote more sophisticated sustainable urban
development, achieving energy conservation and carbon reduction targets.

Keywords: Urban Weather Generator, Urban Heat Island Effect, Microclimate, Building energy consumption,
Energy conservation and carbon reduction
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