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Abstract

This study focuses on the impact of summer thermal environments on the comfort of urban neigh-
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borhoods, specifically how optimizing neighborhood layouts can enhance residents’ quality of life
and environmental sustainability. Using the Lulong Lake neighborhood in Nanjing as a case study,
the research involved collecting meteorological data and spatial layout information and applying
the Universal Thermal Climate Index (UTCI) model. The findings indicate that managing sunlight
exposure and considering wind direction in neighborhood design are crucial for improving residen-
tial comfort during the summer. Data-driven and simulation-based analyses suggest that strategies
such as optimizing building orientation and layout, designing for shade, and incorporating greenery
can significantly improve microclimatic conditions. Moreover, the study emphasizes the importance
of integrating digital tools into urban design to enhance precision and efficiency. Ultimately, this
research provides climate-oriented strategies for urban design to promote healthier and more sus-
tainable urban environments.
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Figure 1. UTCI numerical line chart
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Figure 2. Point model UTCI modeling process
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Figure 3. UTCI numerical visualization of measuring point model
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Figure 4. UTCI distribution map at each measuring point
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