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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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The Atlas of

Health Geography

We have undertaken a geographical analysis of human health from the
perspective of geographical environment, human mobility, and social
inequality (Fig. 1). In a review article on the relationship between green
spaces in urban environments and mental health, we organized existing
research on a variety of indicators and mediating factors, with a
particular focus on the impact on people of low socioeconomic status
(Xian et al., 2024). In addition, a study of the relationship between
subjective well-being and the neighborhood environment in Sendai City
found that the objective neighborhood environment was related to
subjective well-being through subjective satisfaction with various
aspects of the neighborhood environment (Umeda et al., 2024). Other
research included statistical modeling of the relationship between access
to medical facilities and vaccination (Machida et al., 2024) and the
relationship between life-space mobility and frailty (Tanide et al., 2024).
Regarding the spread of COVID-19, we used large-scale human flow
data to analyze the impact of measures to control human movement,
such as the declaration of a state of emergency on human movement and
reducing infection rates (Nagata et al., 2024). The results confirmed that
measures to control the flow of people into city centers were effective
nationwide in the early stages of vaccine introduction (Fig. 2). We have
also begun collaborative projects to combine life course epidemiology
and health geography.
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Health Inequalities
in Japan

Fig. 1 Book cover of “the Atlas of

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

Fig. 2 Indirect effects of implementing NPIs on
Health Inequalities in Japan” (Nakaya, COVID-19 infection growth, mediated by reduction
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Fig. 3 Examples of NMF based small area index of daily
rhythm of human mobility (basis vector of NMF) in Kyoto
City (Adachi and Nakaya, 2024)
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ARRDF TRIERT — 7 FITOHIBERLIE, HEBFHART
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KRIGHIBIAR & EHICERLTWS, AiEmNICIE. COVID-19 @
BFZEEZED 3 X TTY Y7 (Nakaya and Nagata, 2024). GAM
(—RALIMEETIV) IKED WA ZEREET Y (Comber et
al., 2024) O EMWETEZ AR Uice KIBEGART—5DER
IE2WT, ADEIEDOHY X AlcHSh DN MigiFE%E. FaETT
FIRF 98 (NMF) ZBWTIEZ{ U (Nagata et al;, 2024;
Adachi and Nakaya,, 2024), & < IZ Adachi and Nakaya
(2024) Tid. HHABOMEILRFERENADEE EFEFEICEEL
TWa ez, BEBHETVVIICEDESMICL (Fig. 3),
COVID-19 DRITIC LD HEDOMBENAINELTE., BEX
OAFHEE AOBBEDEEICDOWTOHRRANBRATEIT o1
(Kotsubo and Nakaya, 2024a), f{THREIFICEEZAV
KEHANDAOBEDREICOVTIE. FITORASHENT S
bt MITADKRRAEERLTE D, ARENAADBED
ZlbiFBHSNEN ofc. B, AOBE/NY—> DFEMRAIHRL
FiEELT, HBOEBHEICEBULICEBINICOWTERREEZS T
(Kotsubo and Nakaya, 2024b) .
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Methodology of Spatial Analysis and
Social Surveys

We are engaged in methodological research, including spatial data
analysis, geographic information processing, and the development of
techniques for geographic social survey methods, as well as various
regional studies as their applications. Methodologically, we have
published technical papers on the 3D space-time density map of
COVID-19 (Nakaya and Nagata, 2024) and variable coefficient modeling
based on the generalized additive model (GAM) (Comber et al., 2024). In
terms of using large-scale human flow data, we used non-negative matrix
factorization (NMF) to index the small-area characteristics found in the
daily rhythms of human mobility (Nagata et al., 2024; Adachi and
Nakaya, 2024; Fig. 3). As a geographical analysis of the impact of the
spread of COVID-19, we conducted a medium-term analysis of the
relationship between Japan’s metropolitan areas and population migration
(Kotsubo and Nakaya, 2024a). In terms of the decline in population
migration to metropolitan areas, as the severity of the epidemic declined,
the situation returned to that before the epidemic, suggesting no long-
term changes in population migration. We also published a
geovisualization study of inter-regional migration patterns, focusing on
the hierarchical nature of regions (Kotsubo and Nakaya, 2024b).

Gaihozu Digital Archives

As an asset of historical geographical materials, Tohoku University has a
collection of approximately 10,000 Gaihozu maps, produced by the former
Japanese Army by the end of WWII. 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 centuries. In January 2024, the renewed system of
the digital archive using the latest cloud GIS technology was released (Fig.
4). A series of published articles introduced the development of the new
system (Hoshida et al., 2024; Nakaya et al., 2024).

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