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Transport geography: Implications for public health
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The obstruction of traffic between France and UK due to
efforts to rein in coronavirus 2019 (COVID-19), together with the
recent, week-long blockade of the Suez Canal, underline how
interconnected and thus vulnerable the world has become. What
this has to do with public health may not be immediately evident.
However, as illustrated by two papers published in this issue of
Geospatial Health dealing with the ongoing waves of COVID-19
spread (Mahmud et al., 2021; Tiwari & Aljoufie, 2021), transport
geography - with its focus on geographical dimensions of travel,
transport and mobility - does indeed have a direct impact on health
and epidemiology.

Public health and infectious disease diffusion

The connection between geography and health was estab-
lished in Greek antiquity by Hippocrates, who saw disease as the
outcome of human interaction with the environment (Hippocrates,
400 BC). Medical learning since then has put much more empha-
sis on disease per se than on its absence and the term public health
did in fact not evolve until the very beginning of the 1900s
(Winslow, 1920). Health, public as well as individual, remained
however a stand-alone entity until the recurrent waves of influen-
za of this and last century reconnected with the role of environ-
ment, geography and worldwide connections. The relationship
between health and geography has provided insights into how
locations interact, an aspect ushered into American geographical
thinking by Edward L. Ullman (1953). Coining the terms ‘spatial
interaction’ and ‘transport geography’, Ullman (1954) saw inter-
active geography as the very centre of the discipline. Rooted in a
functional perspective of urban studies and the location of new
cities, his drive gave geography a new agenda that came to include
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also economic and sociologic issues. Today, geography accommo-
dates a wide range of research, such as migration, traffic patterns,
urban growth and suburban locations converging into the study of
spatial flows (O’Kelly, 1986; Fotheringham & Trew, 1993).

Active at the same time as Ullman, but closer to the health per-
spective, the Swedish geographer Hégerstrand conceived diffu-
sion as both geographic and temporal (Cliff et al., 1992). This
because he saw phenomena spreading across a territory or in a
population as waves that slowly build up power from a low level
resulting in an accelerating crescendo followed by a final phase of
saturated slowing down. The emphasis on spatial interaction and
flow theory led to a shift from regional to systematic geography
and recent examples include work on the role of hubs as switching
points in transport frameworks (O’Kelly, 1986) and characterisa-
tion of places in connection with immigration and emigration
(Abel & Sander, 2014).

Health, transport geography and risk

With specific emphasis on communicable diseases, Rodrigue
(2020) nicely captures how a contagion first occurs in a limited
area where affected individuals infect their immediate surround-
ings (emergence) to spread, in a subsequent phase, via regional
and international transportation systems reaching major transport
hubs worldwide (translocation). This enables the disease to start
local centres of profiliration, now through geographical proximity
and slower public and private land transit systems (diffusion).
Once only few locations remain unaffected, the epidemic has
become a pandemic.

An excellent example that connects health with transportation
is EpiRisk (https://epirisk.net), a not-for-profit computational plat-
form that simulates probabilities, such as moving infected individ-
uals from sites affected by an infectious disease outbreak to other
areas in the world through daily commuting patterns and the air-
line transportation network. EpiRisk integrates real-world popula-
tion data and mobility data with a stochastic mathematical model
of infection dynamics. Users can evaluate the potential impact of
alternative intervention strategies put in place and interactively
enter parameters, e.g., the number of infected individuals and time
of incubation. They can also explore expected effects of restric-
tions on airline traffic and commuting flows. Generated results
can be downloaded in commonly used data formats and as a high-
resolution image of the created risk map, thus clearly demonstrat-
ing the increasing capability of simulation tools in anticipating the
spatial and temporal evolution of epidemics.

The important relation between transport geography and epi-
demiology discussed above shows how close travel/mobility pat-
terns and the spread of infectious disease are connected in a glob-
alized world. Another significant connection is optimization of the
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spatial arrangement of healthcare and the many papers published
in this journal over the years constitute evidence of our longstand-
ing emphasis of this subject (Lee et al., 2007; Ranga & Panda,
2014; Pan et al., 2015; Kiani et al., 2017; Lee et al., 2020).
Optimization generally aims to jointly achieve two main goals: i)
equity of access by increasing supply in underserved areas; and ii)
efficient use of scarce health care resources to avoid oversupply
and thus contain costs. Research on accessibility has gained trac-
tion in recent years, mainly because of the increasing sophistica-
tion of functionality and improved availability of spatially disag-
gregated data through geographical information systems (GIS)
(Neutens, 2015, p. 14). Interestingly, methodological innovation in
GIS-based accessibility metrics mostly originates in disciplines
such as transport geography, spatial statistics and GIS analytics,
which are only gradually becoming adopted in the public health
domain.

The examples given here are based upon aggregate
behavioural data but another interesting connection between trans-
port and health sciences concerns computational approaches that
are based upon the actions of individual entities. This field of
knowledge, which is certainly not restricted to transport geography
alone, includes a variety of approaches designed to analyse, model
or simulate complex spatial-temporal processes. Well-known
examples are agent-based modelling, random utility and artificial
intelligence approaches (Cascetta & Papola, 2001; Abduljabbar et
al., 2019; Kagho et al., 2020).

Methodological innovation often occurs outside of the public
health domain. This is not necessarily a shortcoming since public
health is a broad field of application that borrows concepts and
methods from a wide variety of disciplines. The point to be made,
however, is that interdisciplinary collaboration with ‘adjacent’ sci-
entific disciplines such as transport geography, social sciences,
statistics, spatial econometrics and computer science is now need-
ed more than ever to improve our grip on the present-day, complex
global health problems.
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