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In recent years, the Urban Heat Island (UHI) phenomenon has emerged as a major environmental issue
in urban areas. Despite the fact that the increase in anthropogenic heat production is a significant
contributor to the formation of UHI, there has been |imited research on directly observing microscopic
heat generation in individual buildings, streets, and facility units and identifying the heat sources
that cause UHI.

This study aimed to develop an ultra-high-resolution heat monitoring method for urban spaces using
a combination of drones and thermal infrared cameras. By integrating remote sensing data and big data
on buildings and people flow, we developed a method that can monitor heat distribution with high
resolution and over a wide area

The specific methods employed were as follows:

1.During the field survey, temperature and humidity on the ground were collected using
temperature/humidity loggers and GNSS. 3D modeling was conducted using drone-acquired image data and
optical and thermal cameras to analyze the relationship between the temperature and humidity with
topography and environmental variables.

2. Aerial photographs and satellite images were utilized to construct 3D information and environmental
variables for the entire city. The method obtained in 1 was used to estimate the distribution of the
degree of UHI (discomfort index) for the entire city.

3. The model” s accuracy was improved by combining it with digital building data and vehicle density data
obtained from people flow big data.

4.By applying the method developed in 3 to satellite data, building data, and person flow big data for
the entire Kanto region, a UHI map for the entire region was produced

The developed method was able to reveal the errors between the observed data and the UHI map even
in areas that are overestimated or underestimated in existing studies that consider only natural factors.
Our approach enables a detailed understanding of the thermal distribution of the entire urban space
and has advanced our comprehension of the UHI phenomenon.

Future work will aim to test the general applicability of the method by applying it to other areas
explore variables that can further reduce errors, and consider expanding the method to areas with
significantly different climatic conditions, such as cities in the tropics.




