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The social topography of cities has long been an important subject of research for scholars who 

explore the connections between socio-economic structures and urban spatial organisation.1 

Over the past two decades, archaeologists, historical geographers and historians have 

successfully introduced new digital tools and methods, most notably historical geographic 

information systems (HGIS), to this field of research, resulting in more refined spatial analyses 

of the various dimensions of past urban life. One of the pioneering projects for Europe’s 

premodern period is the DECIMA-project on sixteenth-century Florence,2 but similar mapping 

applications have been developed for Paris, London, and a number of cities in the Low 

Countries.3 Despite these advancements, the application of GIS in urban history still faces 

considerable technical and practical challenges, hindering the utilisation of spatial analysis 

techniques and questioning the added scholarly value of HGIS. This paper takes issue with this 

sceptical view by addressing two specific issues: the application of the OpenStreetMap (OSM) 

architecture and data model to the case of the premodern city of Leiden, which then enables 

the exploitation of the possibilities for analysis offered by Linked Open Data (LOD). These 

innovations will be demonstrated using Leiden’s HGIS, which covers the city’s premodern 

history (c. 1583-1832). More specifically, the historical analysis will focus on the evolution of 

service access and spatial equity patterns.4 

 The OSM architecture uses a topological data model that allows the combination of 

spatial relationships representing different spatial objects (point, line, and area features). This 

offers the advantage of emphasising the semantic characteristics of these objects. This means 

that objects, as for example roads, can exist within the HGIS regardless of their technical 

implementation as line or polygon features; they can be used simultaneously. This flexibility 

makes it possible to create a true semantic map, as it redirects the focus from the representation 

of cartographic elements to their semantic meaning.5 More importantly, the OSM data model 

offers a way to unlock the data within the HGIS as a LOD-repository.6 This way of structuring 
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data enables us to semantically define relationships between geographic objects, which is 

particularly useful in mapping geographic objects that change over time. To express these 

semantic relations between objects, an OWL-specified ontology is being developed by the 

HisGIS research group at the Fryske Akademy. This ontology builds upon previously 

established frameworks that refine, at a theoretical level, the links between objects in LOD 

datasets.7 Moreover, semantic queries can be performed on the RDF triples, enabling more 

advanced analyses, informed by various historical research questions, in an efficient way. This 

architecture and data modelling make it possible, as will be demonstrated for the case of 

Leiden, for scholars to more systematically unlock and analyse fuzzy historical-geographical 

data and relations. 

The sketched methodological approach facilitates research on Leiden’s premodern 

social topography.8 An existing HGIS provides two snapshots of the city’s spatial organisation, 

as well as the social and economic characteristics of its population, at the end of the sixteenth 

century and the early nineteenth century.9 By linking the geographic objects between these two 

points in time (for example, by linking streets to older filled-up canals, or nineteenth-century 

house numbers to older structures), it becomes possible to conduct diachronic spatial analyses. 

LOD also offers a better framework for connecting diverse historical data to each other in 

comparison to relational database systems. The innovative part of this pilot study is to provide 

a means of calculating the access of different parts of sixteenth-century Leiden to central 

services, such as markets, public buildings, water supply and churches. The examination of the 

spatial distribution of public services gives insight into patterns of service access inequality 

and the redistributive effects of these services. The analysis allows us to answer the question 

as to how socio-economic inequalities in sixteenth-century Leiden were reflected in the urban 

topography, but also the extent to which spatial patterns reproduced these inequalities. A such, 

the paper aims to contribute to a broader understanding of well-being in premodern towns by 

using more advanced digital techniques to analyse historical and geographic data. 
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