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Analyzing the impact of regional green changes on long-term urban cooling

through air sensor data
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Recent urban warming underscores the importance of urban planning in mitigating heat island effects. This study examine the
greening impact on temperature in Taichung City's hotspot areas. Utilizing data from 1411air sensors, we analyze temperature trends
from 2020 to 2023. The Normalized Difference Vegetation Index (NDVI) is employed to assess greening changes. The data were
analyzed by using a 250-meter radius buffer zone to obtain the temperature and NDVI values of each hotspot area in Taichung City for
different years. Results indicate a correlation between higher NDVI values and decreased temperature differentials between hotspots
and citywide averages. The difference between the temperature in the hotspot and the citywide average temperature in Taichung City
will decrease, which means that the warming phenomenon will be effectively suppressed by the increase in the coverage of green space,
and that the more plants in the area, the more it will reduce the warming trend of the hotspot compared to the average temperature. For
each 0.05 increase in NDVI, temperature differentials decrease by 0.6°C with a correlation coefficient of 0.78. The study also puts
forward related recommendations, including increasing the area of green space, choosing suitable plant species, designing green roofs
and vertical greenery, and encouraging the public and enterprises to participate in plant planting. Finally, the results of this study showed
the importance of greening for temperature reduction and found that greening has implications for long-term urban temperature

reduction that can be applied to future urban planning and climate adaptive development.
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