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m ORBIS: The Stanford

eaniie azmy T Geospatial Network
Model of the Roman
World (from now on:
Orbis) is an interactive
scholarly web
application that provides
a simulation model of
travel and transport cost
in the Roman Empire
around 200 CE. Walter
Scheidel and his team at
Stanford University
designed and launched
the site in 2011-12, and
the project saw a
significant upgrade in
2014 (the old version is
still available). The project is currently concluded.

The aim of Orbis is to allow investigation of the concrete conditions

of travel in the ancient world, with a particular focus on the 3rd-
century Roman route and transportation network. Orbis is a
response to the long-standing scholarly debate about visual
representations and study of “spatial practice” in the premodern
world: traditional mapping approaches fail to convey the
complexity of the variables involved in travel practices and provide
a flat view of phenomena that are strongly connected with space
and movement, such as trade, economic control, and imperialism.
Orbis was conceived to respond to the specific question of how
travel and transport constraints affected the expansion of the
Roman Empire.

The data backbone of the model is a network of cities, roads, rivers,
and sea routes reflecting conditions around 200 CE (with some
additions from Late Antiquity). The model includes 632 sites, of
which 301 are sea ports. The baseline road network encompasses
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814 road segments, about 85,000 kilometers (52,600 miles) and
28,000 km (17,400 m) of navigable waters. Sea routes link 513 pairs
of sites. Locations, names, and travel routes are mostly based on
modern scholarship, such as the Barrington Atlas of the Greek and
Roman World. The simulation of expense is based on the tetrarchic
price controls edict of 301 CE.

The simulation model

To calculate a route in the simulation, the user selects the start and
destination from the drop-down menu or from the map, and
chooses between different travel options, including time of the
year, priority (fastest, cheapest, or shortest connection), type of
route, modes of transport (depending on the nature of the route),
and transfer cost (i.e. the cost added to any transfer change, e.g.
from river to sea). The “Calculate route” button generates a
preferred path, with fastest priority in purple, cheapest in green,
and shortest in yellow. Individual sites can also be excluded or
included in the route by selecting the “Exclude/Include Site” button
on the map, and specific travel modes can be deactivated from the
menu. The bar below the map provides details about the required
days of travel and distance covered. A simple timeline shows
distance, costs, and time involved between each stop along the
route, displaying different options depending on the travel mode.
The menu on the right allows different visualization options,
including regions, site names, and terrains. The user can also
download the routes in SVG format.

Network diagrams are accessible by clicking on the “Network” tab
on the left, or by clicking on a specific site and then “Network.”
Network diagrams allow calculations of the connectivity between
one chosen site and all the other sites included in the network.
More distant sites, based on different priorities, are displayed in
darker colors. The bar on the lower right offers a legend to
interpret the cost measure of each site, based on money, distance,
or days of travel, depending on the priority set by the user.
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The network can also be visualized as a dynamic distance
cartogram, which can be selected by clicking on the “Cartogram”
button in the bar below the map. This visualization distorts the
geography according to the cost or distance between individual
sites and the central site of the network. The user can go back to
the original representation by simply clicking “Georectify.”

The results can also be displayed territorially as cost contour maps
by clicking “Zones."” This option reveals regions of similar
connectivity cost based on the chosen central point within the
network. This view often reveals surprising results, emphasizing
how geographically closer places are not necessarily the best
connected to the network center: in the image below, for example,
reaching Ierusalem from Cappadocia takes more economic effort
than travelling from Corinth or Carthage.

The results of calculations of two or more networks of the same
priority can then be clustered by clicking “Cluster” on the right
menu. This function shows which sites are closest, in terms of the
priority chosen, to the center point of each network. In the final
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result, the “Zones” button allows to display each cluster as a
colored region.

The “Flow” option generates a Minard diagram, which aggregates
results of path segments calculated along the route from or to a
selected site. The result is a display of the main arteries of
transportation according to the network center, depending on
priority, time, and mode settings. Most popular segments are
recognizable by thickness.

Conclusion

The user interface of Orbis is excellent: a step-by-step tutorial is
available for first-time users, with easy pop-up explanations for
every part of the simulation. Hovering the mouse on single options
generates short captions for each feature, whereas the discussions
in the “About” section give a more exhaustive explanation of the
system and its scholarly and technical framework, even including
video tutorials. Most of the primary data is also available on
GitHub.

Several factors invite caution in relying on Orbis alone as a
research tool. Simulation models tend to enforce a deterministic
approach that makes specific statements about reality, without
always being substantiated with historical evidence. The data
backbone of the model mixes several types of evidence coming
from slightly different chronological and historical contexts,
including information from secondary sources, without
discriminating between different types of data. The application was
clearly conceived as a large-scale simulation, and more complex
geocomputational simulations need to be made in order to
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incorporate the model into a sophisticated research workflow. The
application is thus not sufficient in itself for small-grained
simulations, or for answering complex research questions that
have to consider the specificities of the historical evidence. The
authors, however, are fully aware of these limitations, and they
accurately discuss the reasoning behind their choices in the
documentation: users should carefully read those discussions to
become more familiar with the premises of the model.

Despite its limitations, Orbis is a powerful tool for research and
teaching, and an important demonstration of the potential of
digital methods in geospatial modelling. The increasingly
generalized availability of sophisticated quantitative methods in
the digital world is a fundamental resource for improving research.
For these reasons, an expansion of the model to more fine-grained
research and different historical contexts is highly desirable. In
fact, Orbis has already inspired further work of this kind. A
“descendant” of Orbis, al-Thurayyd, was created in 2013-14. It
encompasses a geospatial model of the early Islamic world,
essentially based on the route sections described by Georgette
Cornu'’s Atlas du monde arabo-islamique (1983). al-Thurayyad includes
a travel simulation, but also a network model mapping connections
between settlements across provinces.
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Roman World
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Chiara Palladino is Assistant Professor of Classics at Furman
University. She is currently involved in various interdisciplinary
projects, including the Perseus Library, the Pelagios Association,
and including the Mellon-funded grant “A framework for
annotation interoperability”, in collaboration with Johns Hopkins
and Tufts. Her current research involves the investigation of
meaningful linguistic patterns in premodern geographical

narratives and the transmedial representation of descriptive geographies through digital

mapping and non-GIS visualizations.
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