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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

T. and Ito, Y. eds., Springer, 2019)

Fig. 2 Neighbourhood street greenery: visibility 67.5°—90.0°
Health Inequalities in Japan” (Nakaya, at observation points along streets (Sakamoto et al., 2023)

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. 1). We conducted a study to examine
the association between green visibility/green shade in the streetscape
and leisure walking, using streetscape images to measure the amount of
greenery in the streets according to their height from a particular
viewpoint (Fig. 2). The study confirmed a tendency toward more leisure
walking by residents in residential areas with streets with a higher
amount of greenery at a high position from the pedestrian’s viewpoint,
indicating that green-shaded street spaces promote leisure walking
(Sakamoto et al., 2023). Another study analyzing the association
between neighborhood asbestos exposure and mesothelioma incidence
estimated airborne asbestos concentrations near residential areas based
on the distance between past residential areas and a factory that used
asbestos. The study confirmed that the risk of mesothelioma incidence
significantly increased with cumulative exposure based on residential
history (Kitamura et al., 2023). This can be considered an application of
the time-geography perspective to epidemiological studies. A review of
the association between the urban environment and schizophrenia was
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Fig. 3 Space-syntax-based centrality measure of
streets (Int. V) in Fukui City (Watanabe et al., 2023)
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also conducted from the perspective of life course and residential
mobility perspectives (Sawai and Nakaya, 2023). Other health geography
research conducted in 2023 includes studies about an association
between neighborhood socioeconomic attributes and COVID-19
morbidity among children, as well as that between street form and
metabolic syndrome (Kooshari et al., 2023).

Methodology of spatial analysis and social
surveys

Our lab has also conducted methodological research, including the
development of spatial data analysis techniques, geographical information
processing and geographical social research methods, together with their
application in various regional studies. Technical developments carried
out in 2023 include an acceleration and stabilization of the Poisson
regression of geographically weighted regression, which is often used in
the analysis of crime and epidemiological data (Murakami et al., 2023).
In relation to COVID-19, a group of studies using spatio-temporal
kernels, mobility big data, and genomic data were conducted, and
research presentations were made. Regarding social survey research, an
internet survey targeting foreign residents in Japan was conducted and its
significance and limitations were evaluated (Teng et al., 2023a). Using
the relevant social survey data, a series of analyses were reported on the
relationship between the intention of foreign residents to receive the
COVID-19 vaccination and their social integration (Teng et al., 2023b)
and the relationship between the concentration of foreign residents and
social integration (Teng et al., 2023c). As an application of accessibility
research, the Japanese Postcode-level Walkability Index (JPWI) was
released as open data (Tanimoto et al., 2023). In addition, street
connectivity, one of the main elements of walkability, was measured
nationwide using space-syntax theory and associated with castle-town
origins and war damages as historical determinants of current street
connectivity (Watanabe et al., 2023; Fig. 3).

Gaihozu Digital Archives

As an asset of historical geographical material, Tohoku University has a
collection of approximately 10,000 Gaihozu maps, produced by the
former Japanese Army at the end of WWIIL. Although Gaihozu maps
were created for military purposes, today they are of extremely high
value as detailed records of land use and vegetation in the Asia-Pacific
region from the late 19th to the early 20th century. Over many years,
researchers created digital archives of Gaihozu maps in the hope of
promoting their academic use. A project has been launched to redesign
the system to publish its digital archive using the state-of-the-art cloud
GIS technology; a pilot site has been released (Fig. 4).

(b)

Fig. 4 Gaihozu Digital Archives (https://gaihozu-tohokugeo.hub.arcgis.com/)
(a) : Map search function, (b) : An example of Gaihozu map image

K& &8RS

(=)
(1]
o
o
=
=l
e
(1]
=]
3
]
e
M
,
o
=]
=
(1]
2
(72
9,
(1]
=}
(2]
(1]
»
2
o
.
>
Q
<
o
=]
(2]
(1]
Qo
m
=]
s
E
(=]
=]
3
@
=]
2

41



