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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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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.l). Published studies consider associations of
health with various environmental aspects of a neighborhood including
neighborhood noise and insomnia (Hanibuchi et al., 2021), walkability and
social capital (Koohsari et al., 2021), street layout and physical activity
(McCormack et al., 2021), and air pollution and cancer deaths (Hori et al.
2021). We also analyzed the impact of the COVID-19 pandemic, with
particular attention to various environmental factors, and found
associations of suicidal ideation with urbanization and geographical
deprivation (Okubo et al., 2021), the spread of infection and human
movement in “nightlife” areas (Nagata, Nakaya et al., 2021), and changes
in walking and sedentary behavior (Nagata, Adachi et al., 2021).

Methodology of regional and social surveys

His - HLBEEDSER We carried out a methodological study on the collection of individual data
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using a web-based survey and a reliability study of an official statistical
survey. We took advantage of the rapidity and contactless nature of the
web-based survey format to investigate changes in the outings, lifestyle,
and health of local residents retrospectively during the coronavirus
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Fig.2 Changes in step counts around the first wave of
COVID-19 in Japan

Fig.1 Book cover of “the Atlas of Health Inequalities in Japan”
(Nakaya, T. and Ito, Y. eds., Springer, 2019)
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Fig.3 Screenshot of the COVID-19 Space-time 3D Map
(https://nakaya-geolab.com/covid19-stkd/japan/)

pandemic (Hanibuchi et al. 2021; Yabe et al. 2021). In the same survey, we
developed an objective retrospective method to measure the number of
steps taken by collecting images of the number of steps automatically
recorded by smartphones and reading them mechanically (Adachi et al.
2021)(Fig.2). In the field of official statistics, we continued to work on the
problem of unknowns in the national census, and showed the problems in
regional analysis that could occur if the number of unknowns increases
further in future censuses (Yamamoto et al., 2021).

Spatial Analysis

This lab also carries out methodological research, including the
development of techniques for spatial data analysis and their empirical
applications. The “COVID-19 Space-time 3D Map” (Fig.3), in collaboration
with JX PRESS Corporation, which applies spatiotemporal kernel density
estimation to visualize the tendency of spatiotemporal events in 3D and
disseminates it through a cloud GIS, was awarded the top prize in two
sections at the ESRI User Conference. Gaihozu Viewer (Fig.4), a 3D map-
viewing system for the former imperial Japanese army maps covering
current Indonesian territory, also received an award at the ESRI User
Conference. In addition, we accumulated spatial analysis studies, such as
the analysis of gentrification, by applying GWR (geographically weighted
regression) models (Ogas et al., 2021).

Structural changes in agriculture and rural
areas in the Tohoku region

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, which began publication in 2021, and
we wrote some of the results in a reference book for junior high school
students (Sekine, 2021).

Fig.4 Screenshot of Gaihozu Viewer : Indonesian-territory version
(https://nakaya-geolab.com/GaihozuV/)
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