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Abstract:

Understanding the functioning of historical border systems provides valuable insights into contemporary discussions on
borders and culturalexchange. Forthat reason, the “Constructing the Limes”-project studies the functioning of the Roman
frontier along the Lower Rhine in the Netherlands, Flanders and the neighbouring areas in western Germany - the so-
called Lower Germanic limes, and how it influenced patternsof trade and exchange, migration and the development of
the communities living on either side of the border. The limes border zone came into existence with the first durable
presence of the Romansin the area around 12 BC, and was formalized with the construction of a dense series of
fortificationsfrom AD 45. Roman influence waned with the fall of the border in the 3rd century, and finally ended in the
5th century. In modern cartographic depictions of the limes, including in its recent designation asa UNESCO World
Heritage site, this frontier is often represented as a solid line, demarcating the Roman Empire from the ‘non-Roman’
north. This black-and-white dichotomy is influenced by the functioning of borders in modern nation-states, despite
historical and archaeological evidence suggesting that past concepts of borders were far more nuanced. As part of the
“Constructing the Limes” project, this study aims to demonstrate how a more systematic, quantitative approach can
illuminate the functioning of the border and its impact on borderland communities. Additionally, this research can thus
contribute to more nuanced cartographic depictions of the limes.

In order to study the functioning of the border in a more systematic, quantitative way, there is first a need
to develop a dataset of the naturaland cultural landscape in the Roman Period. This paperoutlines the methodology for
reconstructing the natural landscape and settlement landscape of the research area. It will then be followed by ananalysis
of the development of the settlement landscape through time, paying particular attention to the divergent developments
of the areas north and south of the border.

Reconstructingthe naturallandscape hasalongtradition in Dutch physical geographicaland archaeological
research (e.g., Vos et al., 2020). The Dutch landscape haschanged significantly over the Holocene due to naturalfluvial
and coastal processes. More recently, human activity has further transformed the landscape by constructing dikes and
dams, draining lakes, reclaiming peatland and introducing intensive agriculture. This has caused the current natural
landscape to look radically differentcomparedtothe Roman Period. Previous efforts of reconstructing the landscape of
the Roman Period in detail (scale 1:50,000 or larger) have already been undertaken, focussing on particular
geomorphological elements of the landscape or with limited geographical scope, such as the river delta (Cohen et al.,
2012; Pierik, 2017; Groenhuijzen, 2018), the coastal area (Vos and Knol, 2015; Pierik, 2016) and the Pleistocene
coversands (Hiddink, 2015). In this study, these previous efforts have been merged and extended into one larger
reconstruction covering the entire research area on a detailed scale, encompassing the Netherlands, Flanders and the
neighbouring border zone of western Germany. The integration of diverse datasetsinto a cohesive reconstruction of the
Roman Period natural landscape across modern borders offers a novel platform for large-scale, systematic analysis.

The study of Roman Period-habitation patternsalso hasa long tradition in the Netherlands, with mid-20th-
century research already linking habitation patternsto the opportunities of the natural (fluvial) landscape (e.g. Willems,
1986). More recently, significant progress hasbeen made on the basis of large-scale reinterpretation of information stored
in the Dutch nationalarchaeological database Archis (Verhagen etal., 2016; Groenhuijzen,2018). This study builds upon
thatwork by expandingthe dataset of Roman Period-archaeologicalsites to cover the entirety of the Netherlands, as well
as connecting to existing inventories in Flanders and the neighbouring areas in Germany. Aoristic analysis on the
archaeological finds themselves was then used to model the chronology of the settlements to which the finds belong,
following the methodology developed by Verhagen et al. (2016). These approaches resulted in a dataset of 10,000+
Roman Period-archaeologicalsites with detailed information about theirchronology and the reliability of dating (among
other uncertainties), allowing for the quantitative analysis of habitation patternson unprecedented scale, and across the
modern-day borders (fig. 1).

These datasets were then used to study the development of habitation patterns through time. To achieve
this, the research area was divided into systematic subdivisions. A limited number of typologies of the settlement
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landscape were defined that describe the structure of the habitation pattern (e.g. a landscape with a large number of small
rural settlements (1-2 households), or a landscape with a ‘large’ village (5+ households) with a smaller numberof small
rural settlements, or a landscape with villas (large-scale agricultural production), etc.). These typologies, along with other
indicators such as habitation density and degree of interaction with the Roman world (through the spread of specific
archaeological find material), were tracked across time in each of the subdivisions of the research area, allowing for the
study of the evolution of the habitation pattern and structure. Of particular interest are the changes that occur after the
establishment of the Romanborder, with divergent developments occurring north and south of the border despite a similar
potential of the naturallandscape. The results show how the presence of the Roman border affected the communities on
either side, and shaped the evolution of habitation patterns, trade and exchange,and migration. This research providesa
framework for studying historical border dynamicsand their long-term cultural and socio-economic impacts. It enables
more nuanced cartographic depictions of the limes, notasa solid border, butas a zone where a multitude of cross-border
interactions potentially occur.
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Figure 1. Example of the reconstruction of the natural Iaﬁdscape‘an‘d the gé&]ement landscape around the modern Dutch province of
Utrecht (white dashed outline).
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