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Human mobility is an important theme while planning public health measures. In the
case of infectious disease control, the scale of the outbreak can be mitigated by appropriately
reducing the movement of people, while in chronic disease prevention, increased active
mobilities of daily life such as walking and cycling can be effective in preventing obesity and
non-communicable diseases. Therefore, suitable human mobility to prevent diseases, and
promote people’s health and well-being, should be considered an important area of public health.

Studies regarding the geographies of health, which analyze the causality between
disease and geographical factors, have provided a wealth of research on the relationship among
health, human mobility, and environmental factors. It has been pointed out by deductive
mathematical modeling studies that local travel in daily life plays an important role in the
spread of infectious diseases leading to epidemics. In addition, audit survey studies have found
that perceptual environmental factors of pedestrians are related to the amount of walking.
However, there have been spatial and temporal limitations, due to the maintenance area and
update frequency of data used in previous studies, such as static GIS data, statistical survey-

based data, and questionnaire survey-based data. Therefore, it has been difficult to observe local



human mobility and micro-scale environmental elements that impact health based on actual
data. In addition, most quantitative studies in this field have been limited to macro and static
perspectives. The development of “urban informatics,” which is a novel interdisciplinary field
that attempts to undertake a quantitative analysis of complex urban phenomena by using
scientific tools such as big data, machine learning, and statistical methods, can be expected to
promote the accurate observation of such local mobility and micro-environmental factors.
However, technical challenges have prevented the widespread use of big data in geographies of
health. The present thesis aimed to contribute to the development of geographies of health by
providing the methods that enable the dynamic micro-observation of human mobility and its
related contexts using urban informatics approaches.

First, to implement the quantitative observation of micro-scale environment factors
related to human mobility, this thesis took a novel approach toward automatic neighborhood
assessment by using the streetscape imagery platform. Although the pedestrian-friendly
qualities of streetscapes promote walking, it is difficult to quantitatively evaluate them in a
wide area, owing to the limitations of conventional field investigation and questionnaire surveys.
This study attempted to build a statistical model for streetscape walkability (SW) evaluation
based on quantified streetscape elements, by using Google Street View imagery with a semantic
segmentation method. It was found that the predicted SW was related to active leisure walking
by older females. This approach will contribute toward implementing a unified evaluation of the
leisure-walking-friendly streetscape in a wide area.

Second, as a practice of a dynamic mobility observation, this thesis analyzed the
changes in mobility during the COVID-19 pandemic in Japan. The effect of human mobility on
the mitigation of the infection has been well documented; however, few studies have
investigated the “place” where the relationship can be remarkably confirmed. By using mobile

phone network data, this study examined the relationship between the changes in mobility in



working, nightlife, and residential places and the number of infected people in the metropolitan
areas of Japan (Tokyo, Osaka, and Nagoya). The results indicated that the mobility in nightlife
places was especially related to the COVID-19 outbreak. The present approach will help observe
the mobility associated with a high risk of infection and implement infection control at
appropriate places in the future.

Third, this thesis attempted to examine the geographic and social contexts of the
changes in mobility by combining mobile device-based data with social surveys. It has been
pointed out in several studies that the amount of physical activity has declined throughout the
world owing to the COVID-19 pandemic; however, the individual background of decreased
physical inactivity during the pandemic in Japan has not been clearly understood. Based on
online surveys and healthcare app data installed on smartphones, this study explored the
relationships among physical inactivity—specifically decreased walking and increased
sedentary behaviors—during the pandemic, individual geographic and socioeconomic
background, changes in work situation, and the perception of anxiety related to infection. The
results indicated decreased walking behavior in younger individuals and those living in high-
density neighborhoods. In addition, increased sedentary behavior was recorded in the female
population. Furthermore, while individuals with higher socioeconomic status (SES) were more
likely to become inactive owing to work-from-home/standby-at-home protocols, individuals with
lower SES tended to become inactive owing to the decreased amount of work. Decreased walking
behavior and increased sedentary behavior were associated with a perception of high levels of
anxiety related to the pandemic. The present approach can support the understanding of
individual and geographical contexts behind changes in human mobility during emergencies

and the implementation of optimal public health measures.

Although further research is needed to achieve more detailed mobility and

environmental observations, the approaches proposed by the present thesis by applying urban



informatics can enable the dynamical analysis of the relationship among health, human mobility,
and environment and social contexts with multiple spatio-temporal scales. Furthermore, the
approaches have the potential to contribute to the development of smart public health systems
in the future by incorporated into a systematic health impact assessment. However, there are
technical, data-related, and ethical challenges that need further discussion. To develop urban
informatics approaches in the area of geographies of health, it would be necessary to establish
an interdisciplinary research system and to validate big data using existing public statistical
data or survey data. In addition, it is pertinent to further explore the social and geographical
contexts behind the phenomenon for avoiding overgeneralization or over-abstraction of space.
Lastly, an appropriate balance needs to be achieved between privacy protection versus the wider

availability of data.
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