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In this research group, we study diverse conditions and the changing states of local human societies at various spatial scales; we use spatial-analysis
techniques from geographic information science, social survey methods, and fieldwork to understand the development of human-environment relationships
and the mechanisms that generate local challenges. However, it should be noted that this environment is not limited to the natural environment; rather, we
focus on the built and social environments. We conduct studies on the associations that regional problems (e.g., health, crime, poverty, and food access) have
with the many facets of such environments. In addition, we conduct methodological studies of the analytical techniques that are used in geographic

information sciences, including spatial statistics, spatial mathematical modeling, geographic visualization, and data fusion.
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Fig.1 Book cover of “the Atlas of
Health Inequalities in Japan” (Nakaya,
T. and Ito, Y. eds., Springer, 2019)

Fig.2 Maps of neighbourhood livability rating
in major Japanese cities (Hanibuchi, 2022)

Health geographies

This research lab has conducted a geographical analysis of health in
terms of its relationship to the geographical environment and the spatial
aspects of social inequality (Fig.l1). Published studies consider
associations of area deprivation at neighborhood levels with cancer
morbidity (Kaneko et al., 2022), cancer survival (Odani et al., 2022), and
mental health of youth (Teng et al., 2022). We also analyzed relationships
between opens space and physical activity as well as sedentary behaviors
(Motomura et al., 2022), in addition to PM 2.5 air pollution and various
death risks (Sawadaet al., 2022). We reported that no statistically
significant geographic concentrations of thyroid cancer had occurred in
Fukushima Prefecture (Nakaya et al., 2022).

Methodology of regional and social surveys

Regarding survey methodology, we proceeded with the construction and
analysis of geographic multilevel data linking individual data collected
through an online survey with regional indicators. We published a book
outlining the survey methods and results of the Geo-Social survey for
Urban Lifestyle Preferences (GULP) conducted in 2020 (Hanibuchi,
2022; Fig.2). Using the GULP and related data, we clarified the way the
internal return migration (Yokoyama et al., 2022), sense of accessibility

Fig.3 Screenshot of the COVID-19 Space-time
3D Map (https://nakaya-geolab.com/covid19-stkd/
japan/)
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Fig.4 Circular plots of estimated net
migration flows among seven area groups
in Japan (Kotsubo and Nakaya, 2022)

Fig.5 Distribution of step counts estimated from
GPS trajectory data in Sendai (A: weekdays, B:
weekends and holidays) (Nagata et al., 2022)

(Tanimoto and Hanibuchi, 2022), and residential satisfaction (Shimizu
et al., 2022) are associated with various regional or neighborhood
characteristics. In addition, we conducted an online survey on daily life
during the COVID-19 pandemic and vaccination intention among
immigrants living in Japan, which has been considered difficult
information to acquire on a nationwide scale (Teng et al., 2022). We also
analyzed the responses to the 2020 Population Census conducted under
the COVID-19 and found that the urban—rural differences in the response
rates were consistent over the past decade (Yamamoto et al., 2022).

Spatial analysis

This lab carries out methodological research to develop new techniques
for spatial data analysis with their empirical applications. While
continuing to update and disseminate the “COVID-19 Space-Time 3D
Map” (Fig.3), in collaboration with JX PRESS Corporation, we published
an article about technical developments of 3D space-time visualization
of infection (Nakaya and Nagata, 2022; Seto et al., 2022). With the help
of iterative proportional fitting, we identified major changes in internal
migration patterns affected by the COVID-19 pandemic (Kotsubo and
Nakaya, 2022; Fig.4). Further, a novel technique was developed to
estimate the distribution of walking volumes from large-scale GPS data
(Nagata et al.,, 2022; Fig.5). Finally, a novel environmental crime
analysis was proposed that involves using landscape imagery and
machine learning (Adachi and Nakaya, 2022; Fig.6).

Structural changes in agriculture and
rural areas in Japan

Due to the COVID-19 pandemic, carrying out fieldwork became
extremely difficult. We therefore began to analyze data on the structural
changes in agriculture and rural areas in Japan and the Tohoku region
using the 2020 Census of Agriculture and Forestry. In addition, the
characteristics observed in out-of-area migrants supporting World
Natural Heritage tourism in Higashi-Mura, Okinawa Prefecture, were
discussed (Sekine, 2022). This is based on a survey conducted prior to
the spread of COVID-19.

Fig.6 Streetscape images for demonstrating the relationship
between the amount of vegetation and the risk of theft from
vehicle (TFV) (Adachi and Nakaya, 2022)
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