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Abstract

This study investigates the continuity, change and discontinuity of human settlements in the northern
Stig Plain along the Danube River in Serbia, with the aim to explore how the natural environment,
human-land interactions, and historical events shaped the establishment, duration, decline, and
reconstruction of these settlements. Particular attention is given to the Roman city of Viminacium,
now largely covered by fertile farmland. The research combines theoretical perspectives on landscape
and human-land relations with a review of sources on Roman urban development, case studies of
settlement formation, development, abandonment and transition, and an analysis of Viminacium’s
environmental and historical context. It examines why Viminacium remained the landscape’s only
major urban centre, with no subsequent settlement built directly above it. Findings show that the
natural environment strongly influenced settlement patterns, providing both subsistence and
strategic advantages. The plain’s urban potential was fully realised only in the Roman period,
through the establishment of a legionary fortress, technological advances, organised labour, and
military order that overcame environmental constraints. Viminacium’s heritage integrates remains
from multiple historical periods into a unique, evolving cultural landscape that warrants
preservation, though its management remains challenging.

Keywords: landscape; Viminacium; human-land relations; urban settlement; discontinuity;
continuity; change; Roman settlement; Danube; cultural landscape

1. Introduction

Very often, prehistoric settlements occupied the same locations as those of today. There is no location
favorable to human life and activity that people have not discovered over the course of history and settled. Even
when fleeing and emigrations lead to the complete abandonment of an area, new settlers tend to return to and
reoccupy the same places. Humanity has therefore consistently clustered around certain points and areas of
attraction, first forming a small nucleus around which additional human layers accumulate, much like the
crystallization of matter in the inorganic world. Once gathered, people, through labour and ingenuity, enhance
natural resources and increase the value of the geographical position of a place. This, in turn, attracts others
who seek to benefit both from the natural resources of the area and from the added value created by human
activity. Thus, human agglomerations grow and develop (Jovan Coiji¢, 1922) [1].

Human interaction with the environment and the dynamics of settlement patterns over time are
central to understanding past landscapes [2]. The selection of sites and the foundation with
development of settlements largely depended on human-land relationships [3] and on the
advantages or constraints offered by the environment. Although the reasons for the destruction,
reconstruction, or final abandonment of settlements varied over time, natural conditions most often
played a decisive role in these processes.

Viminacium was the capital of the Roman province of Moesia Superior (later Moesia Prima) and an
important legionary fortress on the Danubian frontier — Limes, founded in the 1t century AD [4-7].
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Today, it is an archaeological site and park located in the Stig Plain near the confluence of the Mlava
and Danube rivers in Serbia, close to the city of Pozarevac [7]. (Figure 1). Although being looted in
search for valuable objects by local residents, and deconstructed for centuries in order to use material
for new purposes [8], significant archaeological remains of Viminacium’s narrow territory still lay
beneath the fields of the present-day villages of Kostolac, Drmno, and Klicevac while its outskirts
disappeared in recent decades due to surface coal mining (Figure 2).

The first official archaeological excavations of Viminacium were conducted in 1882 [9] and
continued in 1902-1903 [10]. After a long hiatus marked by small-scale systematic research, large-
scale protective excavations began in the end of the 1970s ahead of the construction of a thermal
power plant. These excavations held by the early 1990s, uncovered the large southern necropolises,
with the burial time span from the 4t century BC to the 16t century [11-15]. Continuous systematic
and protective archaeological research with excavations has been conducted since the beginning of
the 21t century using modern survey technologies [7]. To date, only limited areas of the city of
Viminacium and its legionary fortress have been researched. Research has focused primarily on wide
areas outside the fortified city and fortress that were threatened by strip coal mining and the
construction of a thermal power plant complex, where villas with estates, water-supply facilities, and
necropolises —containing more than 14,000 graves—have been documented [6-7,16]. Excavations of
the fortified area have uncovered parts of the ramparts, towers, and principia of the fortress, as well
as sections of the residential areas, street network, the public baths and the amphitheatre [7] (Figure
3).

Driina Steip Mine

Viminacium

- Thermal
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Figure 1. Stig Plain with settlements and historical sites — left (Tags: Authors on Google Earth Pro 7.3.6.10441
(64-bit) photo printed on January 12, 2026; historical image from June, 2025; Image © 2025 Airbus); Serbia in
Europe — top right (Tags: Emilija Nikoli¢ on © Orion 8 / Wikimedia Commons / CC BY-SA 3.0,
https://commons.wikimedia.org/wiki/File:Europe_political_chart_ blank.svg, accessed on January 15, 2026);
Viminacium in Serbia — bottom right (Tags: Emilija Nikoli¢ on © Geologicharka / Wikimedia Commons / CC BY-
SA 3.0, https:// commons.wikimedia.org/wiki/File:Relief_map_of_Serbia.png, accessed on January 15, 2026).

Since 2006, the excavated remains of Viminacium have been protected, presented, and
interpreted within an archaeological park equipped with modern scientific, service, and visitor
facilities and supporting infrastructure. The creation of the park was initiated by researchers and has
involved the local community in its development [17-19, 7, 20-21] (Figure 2 and Figure 3).
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Figure 2. Areas marked in yellow and green on Figure 1: Villages with rivers — top - yellow; and Viminacium
Archaeological Park with near surroundings - bottom - green (Tags: Authors on Google Earth Pro 7.3.6.10441
(64-bit) photo printed on January 12, 2026; historical image from June, 2025; Image © 2025 Airbus).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202601.1722.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 January 2026 do0i:10.20944/preprints202601.1722.v1

4 of 55

Figure 3. Aerial views of the Roman city and fortress of Viminacium buried beneath Kostolac agricultural fields
with excavated and protected archaeological remains and modern facilities, alongside the Drmno thermal power
plant and strip mine (documentation of the Institute of Archaeology, Belgrade, Serbia, from 2015 — top; 2017 —
centre; and 2022 - bottom).
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It was noted in 1928 that Roman antiquities were not only found around Kostolac, but traces of
Roman settlements existed in nearly every village or its surroundings. The region’s dense population
throughout the centuries was reflected in the saying that “once a cat could walk from roof to roof,
from the Danube to the south, in two days” [22] (p. 23). Although Viminacium was once a large Roman
city, no settlement was established above it in later history, leaving its underground remains
accessible for contemporary transdisciplinary research. Additionally, since the Roman period and the
development of Viminacium and its surrounding estates in the northern part of the Stig Plain, no
settlements have been established elsewhere in the plain [23]. Necropolises from the Bronze Age,
Roman period, and Middle Ages have been detected in the plain [24], while subsequent villages were
founded only at the foot of the ridges bordering it.

In the periods after its final decline in the 7% century, the structures of Roman Viminacium were
dismantled, and their architectural fragments and building materials were reused in the construction
of medieval fortresses, monasteries and rural setlements, as well as in numerous houses in
surroundings in later periods [25,8]. On the plateau above the village of Kostolac, at the end of the
Pozarevac Ridge - the so-called Sopot Ridge, and in the immediate vicinity of the today Viminacium
archaeological site, the medieval town of Brani¢evo was established. The village of Kostolac likely
developed during the Middle Ages at the western edge of ancient Viminacium but was presumably
relocated to the left bank of the Mlava River in the 18t century, near the foothill of the Sopot Ridge,
encompassing the wider area of Branicevo suburbs (25-26). Together with a 19% century mining
colony established near the underground mine on the opposite side of the foothill, and subsequent
spatial expansion to the south, this area eventually formed the present-day village of Kostolac [26]
(Figure 1 and Figure 2).

The nearby town of Kostolac developed further after World War II, continuing the expansion of
the small German mining colony [26], eventually becoming the municipality of the City of PoZzarevac.
Pozarevac, originally a small medieval village, experienced rapid growth under Ottoman rule in 16t
century and became a significant town in the 19t century, serving as the seat of a Serbian prince [25].
Coal exploitation, combined with electricity production in thermal power plants, affecting villages of
Drmno, Kostolac and Klicevac, has been particularly influential for the economical development of
the region in the last five decades, but it has also caused the permanent loss of many agricultural
fields and archaeological remains from various periods [25] (Figure 1 and Figure 2).

In this study, we seek to examine comprehensively the area of Viminacium archaeological site
as a landscape. Some scholars argue that a landscape is simply the environment, regardless of human
presence, while others contend that it is human activity that transforms the environment into a
landscape. A third perspective combines these two views, aiming to scientifically explain human
adaptation within the natural environment while interpreting meaningful human actions through
the lens of the humanistic sciences [27]. This study aligns with the latter perspective; however, it
represents only a foundation for future comprehensive analysis. It offers an interpretation through a
humanistic lens that can be integrated with findings from other scientific disciplines.

Studying landscape development is essential not only for understanding natural conditions,
settlement patterns, and human-environment relations, but also for their planning, management,
conservation and protection. Such research helps protect landscape values while identifying risks
and key “reference thresholds” and significant ongoing changes [28] (p. 2455). The present study
represents one component of the broader analysis required for the preservation of Viminacium
landscape, within a comprehensive transdisciplinary study anticipated in the future. We do not seek
to define the boundaries for this landscape in the study, as any strict delimitation would disregard
the contextual and spiritual connections in it that extend beyond such defined limits.

Each settlement within the landscape of Viminacium held particular regional significance in its
respective period and followed a distinct developmental trajectory. This study examines the influence
of various factors on settlement life within the Viminacium landscape from the Roman period to the
present day. It aims to explore how the natural environment and the human-land relationship along
with historical events shaped the construction, duration, deconstruction, and reconstruction of these
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settlements. Particular emphasis is placed on Roman period, which left the most intriguing imprint
on the landscape.

The Roman army played a major role in the urbanisation of Western Europe, as many legionary
fortresses developed into modern cities. However, most fortresses along the lower Danube and in
Dacia did not follow this trajectory [29]. As Watkins further notes, few fortifications downstream of
present-day Vienna left a lasting imprint on the street networks of modern cities. While some Roman
camps occupied strategically advantageous locations that continued to be used for fortifications in
later periods—such as Singidunum, home to the IIII Flavia Legion, situated on the hill above the
confluence of the Sava and Danube in today Belgrade —others, including Brigetium (Hungary) and
Carnuntum (Austria), as well as Viminacium, are now villages [29].

Few modern cities in the former Roman provinces built apon the Roman remains still retain
significant parts of the ancient street network, as is the case in Italy. In the provinces, in contrast, there
are Roman cities largely untouched for centuries - unlike most Italian cities, except those destroyed
by Vesuvius - above which no new settlement developed [30], whether they were developed near the
fortresses or founded as individual entities. Examples across the Roman Empire, among others,
include the above-mentioned Carnuntum [31-32] and Troesmis (Romania) [33-34] on the Danube
frontier, Stobi (North Macedonia) [35-36] in the heart of a province, Calleva Arebatum (England) [37-
38] at the distant British Isles, as well as Thamugadi (Algeria) at the outskirt of the African desert [39-
40].

The reasons for the absence of developed urban life after the Roman period in some of the cities
have not been fully clarified. They may include major natural disasters or environmental changes,
invasions and destruction, economic collapse, infrastructure decay, loss of site significance, or other
as yet unexplained factors, but we also need to comprehend the transition of the ancient to the
medieval societies and its impact on urban life. Thus, this study seeks to get closer to the reasons of
the absence of an urban settlement above Roman Viminacium.

2. Materials and Methods

To achieve the aims of this study, contemporary theoretical approaches to landscape studies and
human-land relationships are presented. Following an overview of the natural conditions and
settlement patterns in the Viminacium landscape —supported by relevant sources, literature, and
maps—selected case studies and scholarship on settlement development and transitions after the
Roman period are discussed. This is complemented by a review of historical sources concerning the
establishment of Roman settlements and urban development.

2.1. Theoretical approaches to landscape studies

Landscape archaeology, or the archaeology of landscapes, offers the possibility of gaining knowledge
about past ways of life while also helping to understand how the past continues to influence the
present. This approach primarily relies on field survey data combined with interpretation developed
through interdisciplinary collaboration. According to Fairclough, landscape archaeology can be
pursued through three types of study, either individually or in combination. The first treats the
landscape as a “tool” or “scale” for understanding the past; the second focuses on the nature of the
landscape in the past, that is, how people experienced and perceived it; and the third examines the
historic character of the present-day landscape, exploring how traces of the past shape contemporary
perceptions of the landscape [41] (p. 479).

Walsh argues that, when investigating interactions between people and the environment, it is
essential to consider the choices societies made regarding settlement location, landscape
management, selection and extraction of natural resources, as well as the impact of these activities on
the landscape. Through this approach, we identify and explain changes in both society and the
environment. Some settlements were inhabited continuously for centuries or even millennia, while
others were abandoned for shorter periods and later reoccupied, while in some others we need to
consider the forms of inertia, change, and adaptation [43]. Adaptation and resilience are one of the most
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discussed terms in today climate change science and policy. Adaptation mostly refers to actions that
reduce the harmful effects of climate change, but also to changes in natural and human systems as a
response to the impacts, while resilience is the capacity of people, places, objects and infrastructure
to withstand and adapt to climate risks [42]. This concept is used to examine how humans and other
living beings respond to global and habitat changes, especially those with negative effects. While
resilience often refers to the ability to recover from “adversity, change, or threats to their sustenance”,
it can also imply perseverance or limited adaptability, according to Lawrence [43] (p. 152). Walsh
uses the concept of resilience, which does not imply maintaining equilibrium but rather the
development of societal strategies that ensure survival and prosperity of the settlements [44].

The contemporary climate change adaptation frameworks often fail to adequately define risk,
explain human vulnerability, or address how risk management can reinforce social inequalities. For
this reason, risk assessments must clearly reflect where, how, and by whom risks are experienced
[42]. Adaptation involves interconnected processes that sustain “being human” before, during, and
after global and local changes, and it results are shaped by dynamic “biological, ecological, cultural,
social, and individual human processes” [43] (p. 152). Although it is customary to distinguish
between landscapes of pre-industrial societies—often considered stable and slowly evolving—and
the rapidly changing landscapes of the modern era, every landscape has its own unique
characteristics, according to Renes. The regions were never truly stable; however, the idea that they
are in a state of constant change cannot be fully accepted as well, since periods of relative stability
have always alternated with periods of transformation. Therefore, landscapes should be understood
as dynamic entities that can never be preserved in their entirety. Preserving landscapes thus means
managing change [45]. Developed in the 1990s by English Heritage, the Historic Landscape
Characterisation (HLC) programme provides a method for identifying and interpreting the changing
historic character of English landscapes for planning and management. It recognises that landscapes
are not merely products of change, but that continuous change —whether rapid or gradual —is central
to their character. Landscapes are inherently dynamic, and management should guide change rather
than attempt to conserve landscapes. All landscapes are historic, valuable, and capable of being
managed appropriately [46].

Landscape development is commonly studied from two perspectives: reconstructing past
landscapes through the analysis of historical layers preserved in the present, and interpreting the
current landscape as the outcome of multiple historical layers shaped by human activities and
ecological processes [47]. However, Holtorf and Williams argue that these perspectives of landscape
“focused on reading its character and evolution” [48] (pp. 253-254), although “valid” for the studies
of the recent past, are insufficient for archaeology, as the meanings landscapes held for past societies
cannot be fully understood without considering the memories associated with them. As they note, in
reality, nearly all landscapes are historical, having been “altered, inhabited, visited or interpreted by
people” [48] (pp. 235). However, the label “historical” is often reserved for societies with written
sources. Furthermore, so-called “historical landscapes” cannot be only those shaped by humans,
since natural landscapes are frequently understood as the work involving past people, or
supernatural power [48] (pp. 235-236). Landscapes are therefore inseparable from socially
constructed memory. For this reason, the authors consider the term accumulative landscapes, defined
as “landscapes composed of the traces of human action and natural features that form the focus of
retrospective memories” [48] (p. 236).

Archaeology within the landscape leads to the concept of the archaeological landscape, which
Dardéczi describes as a “reconstruction in motion” —a depiction of how the landscape might have
appeared from a specific perspective defined by a distinct group of archaeological finds or features
within a well-defined spatial and temporal context of aspects of past human experiences [49] (p. 200).
Landscapes change during the time through human and natural processes, making them “complex
spatial forms” composed of many elements, such as land use, settlement patterns, populations,
production sites, infrastructure, and administrative organization, whose values vary across past,
present, and future contexts [28] (p. 2444). The European Landscape Convention, adopted in Florence in
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2000, defines landscape as “an area, as perceived by people, whose character is the result of the action
and interaction of natural and/or human factors”. It emphasizes its contribution to the shaping local
cultures and the role within ecological, cultural, and social contexts, and identifies changes in the
global economy as key drivers of landscape transformation. The Convention recognizes not only
outstanding landscapes but also everyday and degraded ones [50].

The concept of the cultural landscape was included in the UNESCO Operational Guidelines in
1993 as “combined works of nature and of man,” “illustrative of the evolution of human society and
settlement over time, under the influence of the physical constraints and/or opportunities presented
by their natural environment and of successive social, economic and cultural forces, both external
and internal” and “embraces a diversity of manifestations of the interaction between humankind and
the natural environment” [51 (par. 36)-52 (par. 47) ]. Cultural landscapes, according to one of the
scholarly definitions, “clearly represent or reflect the patterns of settlement or use of the landscape
over a long time”, but also “the evolution of cultural values, norms, and attitudes towards the
land...They grow out of continual readjustment of human aims and hopes in the light of
environmental forces. Thus, these landscapes exhibit, either conspicuously or subtly, long-held
values of their area or culture” [53] (p. 56), as quoted in [54] (p. 149).

In the field of human ecology as “the study of the mutual interconnections between people and
their environments at multiple scales and multiple time frames” [55] (p. 880), we must comprehend
humans as much as biological organisms as social beings [56]. From a human ecology perspective,
settlement processes both affect and depend on natural biosphere cycles, relying on resource
availability and waste export to sustain populations [57]. Human ecology is represented by Dyball
and Newell as “a systemic framework for understanding complex human/social and
environmental/biospherical systems in terms of fundamental ethical principles concerning access to
and uses of natural and human-made processes” [58] (p. 123). As such, it represents one of the most
important interdisciplinary fields in today’s world, which is faced with the challenge of balancing
extensive human activity with the preservation of nature.

3. Results

3.1. Natural conditions, resources and environment of Viminacium landscape

The territory of today Serbia has been consistently inhabited since prehistory. The Central
Balkans, i.e. most of present-day Serbia, was an important route linking Southwest Asia with Central
and Western Europe, but also an important “ecological and social refugium” for humans during
difficult periods. People most often settled in river valleys, lowlands and low hills, while higher hills
and mountains were more inhabited during the Palaeolithic and Metal Ages. Thus, in addition to
various events and social conditions, the populations in prehistory at this territory were strongly
shaped by the availability of food and mineral resources [59] (p. 7)

The terrain of Viminacium is characterized by two ridges (lower Pozarevac Ridge and higher
BoZevac Ridge) between which lies the Stig Plain [60] in which Roman fortress and city of Viminacium
developed on a slightly elevated plateau above the Danube (Figure 1). On both sides of the western,
Pozarevac Ridge, are the coal fields of the Kostolac Coal Basin, while the alluvial deposits of the
Mlava and Morava rivers form some of the most fertile land in Serbia, suitable for cultivating a variety
of crops, particularly cereals [61]. The Basin lies on the southern edge of the Pannonian Basin and has
a temperate continental climate with pronounced steppe influences from the neighbouring Banat
region, characterised by cold winters and warm summers [62]. A notable climatic feature of the
Kostolac area is a very strong wind known as the koSava [61]. The KoSava is a southeasterly wind
originating in the Carpathians that brings dry, cold conditions and strongly influences the local
climate. It occurs mainly in autumn and winter, with average speeds of 25-45 km/h and gusts up to
70 km/h [63]

The natural and climatic conditions of the area have been favourable for agriculture to the
present day [64] (Figure 4). The Stig Plain was the most fertile area of the Roman province of Moesia
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Superior [65]. The territory of present-day Serbia was primarily agrarian in Roman period and only
sparsely urbanized, but it also hosted significant imperial estates and mining operations, with their
administrative centers located in Viminacium. Grain production was likely one of the main branches
of agriculture in the region, and sources mention Moesia, along with Dacia, as provinces capable of
supplying themselves with agricultural products. However, research on the supply systems of the
Roman army indicates that grain and food production in Moesia Superior was insufficient to sustain
both the local population and the military stationed there. This shortfall was therefore supplemented
by imports from other parts of the Empire [64].

Stig was also a well-developed agricultural region during the Middle Ages, as evidenced by the
Ottoman Branicevo region tax register from 1467, which records various products as payments in
kind made by the local population to the Ottoman authorities [66]. In the later period, Stig became
renowned for both maize and wheat, and until the Second World War, agricultural products from
Branicevo and Stig were exported along the Danube to Europe [67]. In 1936, records indicate that the
areas sown with wheat and maize were equal, ensuring food security even if one crop failed due to
climatic conditions. This practice was attributed to the long agricultural experience of the local
population [67]. Vineyards existed on the slopes of the Sopot Ridge in the Middle Ages [66] and
continued in the following centuries [22,68]. In 1936, the best vineyards in the wider region of eastern
Serbia were recorded precisely on the Sopot Ridge [67]. Today, vineyards occupy relatively small
areas [63].

Owing to the exceptional quality of the soil, agriculture in the whole PoZarevac area continues
to achieve strong production results today, as demonstrated by consistently high wheat yields on
family farms, which remain above the averages for both the Republic of Serbia and the modern
Branicevo District [69]. Currently, arable land dominates the agricultural land structure (97.8%), with
fertile soil types accounting for 99.3% of the total area [63]. However, contemporary surface coal
mining in the Kostolac Coal Basin has led to the occupation of extensive land areas and the

destruction of habitats across all biocenoses, from forests to agricultural landscapes [70].

Figure 4. View of the Stig Plain and Pozarevac Ridge from the foothill of the BoZevac Ridge (documentation of
the Institute of Archaeology, Belgrade, Serbia, 2021).

Apart from the Mlava and Danube rivers and the springs along the surrounding ridges, the Stig
Plain is relatively poor in water, and its largest creeks nearly dry up during the summer months [24].
The scarcity of water, combined with persistent strong winds, led rural settlements to develop
primarily along the river and springs, despite the recurring risk of flooding, while the plain itself was
used as arable land. During the excavations of Viminacium in 1882, it was observed that the land north
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of the city was frequently flooded [9], while other 19t century documents likewise record flooding in
the Viminacium area caused by the Danube and the Mlava [71]. The Mlava River flooded the area
until the 1980s, when its riverbed was relocated and an earthen embankment was constructed for the
purposes of building the thermal power plant in Drmno village [72]. In more recent times, although
protected by embankments, the Mlava has also flooded the village of Kostolac and nearby settlements
[73-75].

The wetland character of the area north of the location of the Viminacium city and the fortress
toward the Danube is embodied in the toponym “Rit” (marsh) [24]. The drainage at “Rit” was
undertaken during the Roman period [76-77]. In 1936, it was noted that near Veliko Gradi$te —most
likely referring to the area east of the nearby village of Ram, situated at the edge of the eastern ridge
of the Stig Plain —there was a marsh covering approximately 16 km? that “had a detrimental effect
on the health of the local population, who frequently suffered from fever.” Furthermore. the
“quicksand” near Ram (Ram-Zatonje sands — Figure 5) consisted of extremely fine sand deposits
resembling dust that were carried over long distances by the kosava wind and were considered
“harmful to health, particularly to the respiratory system” [67] (pp. 36-37), while “mercilessly
destroying crops” at the same time [78] (p. 167). As forest clearing and grazing increased wind
erosion, it was avised to plant trees, since vegetation provides the strongest defense against wind and
the sand it carries [79].

Figure 5. Ram-Zatonje sands (documentation of the Institute of Archaeology, Belgrade, Serbia, 2021).

bl

The use of local materials was a fundamental principle of Roman construction [80] and was
consistently applied in ancient Viminacium, where the principal building materials consisted of
locally manufactured bricks and green schist quarried nearby at Ram [81]. During the earliest phases
of Viminacium camp and settlement, wood was widely used as evidenced by excavated building
remains [82-84]. The extensive oak forests that covered the area until the 19t century provided a
supply of this material [67]. Willows and poplars were also widespread, as well as hornbeam, and
sporadically beech [85]. Archaeobotanical research of the remains of the wooden structure of the
Viminacium amphitheatre [86] showed that they mostly belong to beech, followed by hornbeam, ash
and oak to a much lesser extent [87].

In the Roman period, stone exploitation depended largely on the availability of suitable
resources near cities and access via roads [88]. Local stone was used for building blocks, decorative
slabs, lime production, and aggregates [89], while material from distant sources was employed only
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in exceptional cases, such as imperial projects [88]. Some quarries were closely linked to the cities
they supplied and later disappeared beneath urban expansion, whereas others were abandoned after
a single phase of use or remained in continuous use from prehistory to the present [90]. The schist
bed at Ram, near Viminacium site, belongs to this last group. Schist was used in Roman Viminacium
and later in the Ottoman fortress at Ram (Figure 6), as well as in local houses and monasteries of the
wide area [25]. Although the exact Roman quarry locations are not precisely determined, the entire
Ram area was likely exploited, with later construction obscuring earlier evidence [25].

Earth has long been widely used in the construction around the world —for mortars and plasters,
floors, roof waterproofing, brick production, wattle-and-daub and rammed-earth techniques, and
modern wall blocks [89,91-92]. The abundance of loess with high clay content in much of the
Viminacium area [93] enabled continuous production of ceramic building materials in Roman
Viminacium [25]. Bricks and tiles produced on an almost industrial scale by the Viminacium army,
were used locally and supplied settlements along the Danubian Limes [94-96] (Figure 7). In the wider
Viminacium zone—largely destroyed by surface mining (at the local holy “Svetinja” site around
which an eastern Viminacium necropolis formed, and was used from the 1st to the 4 century AD -
[97]) —19th-century sources record former extensive Roman clay extraction for brickmaking, a practice
that local villagers continued for house plastering [9]. Traditional wooden and mud-built houses in
medieval Brani¢evo suburbs [98] and 19t-century Pozarevac villages [99] reflect this long-standing
building practice, while fired brick became predominant in the village again by the late 19t and early
20t centuries and its production flourished in the local factories of the PoZarevac region [67].
Additionaly, in many rural households, raw materials were excavated, kneaded, and dried on-site,
and bricks were fired for personal use [69], but the craft has since largely disappeared [25].

Figure 6. Ram Fortress built of schist at the schistose outcrop — the edge of BoZevac Ridge (documentation of the
Institute of Archaeology, Belgrade, Serbia, 2021).
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Figure 7. Remains of a ceramic tile floor in one of the rooms of the principia at Viminacium (documentation of
the Institute of Archaeology, Belgrade, Serbia, 2021).

The mineral resources of Moesia Superior were of major economic importance to the Roman
Empire [100]. Although eastern Serbia was rich in gold, silver, lead, iron, and copper, such resources
were absent near Viminacium, which was instead characterized by coal deposits. There is no evidence
of coal exploitation in the Viminacium area before the 19t century [25]. A distinctive local material,
“crvenka”, found adjacent to the coal seams in the Kostolac area, was widely used as a building
material in several periods [8]. Formed by the metamorphism of sedimentary rock caused by coal
combustion [101], it occurs in the Sopot Ridge near the former Kostolac underground mine [25]
(Figure 8). The Romans used crvenka in road construction and wall cores, particularly before large-
scale brick production and during later economic crises, when it provided a cheap and accessible
alternative [8,25]. It has also been identified in the structures of the nearby Roman town of Margum
[102]. Until recently, crvenka was still used for industrial road surfaces and for producing building
blocks in a local plant [81].

e b

Figure 8. Crvenka bed in the Sopot Ridge above the village of Kostolac (documentation of the MoDeC02000
Project, 2021; [8] (p. 12) (© 2023 by the authors. Licensee MDP], Basel, Switzerland / CC BY 4.0).
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According to European Union standards and experience, the Kostolac area is classified as an
environmentally polluted and degraded zone, with adverse effects on human health, flora and fauna,
and overall quality of life [69]. The fertile agricultural areas of the Stig Plain have been steadily
declining for decades due to the expansion of industries, and although some degraded land has been
reforested, restored with natural vegetation, converted back to agricultural use, or even planted with
vineyards, overall reclamation and revitalisation efforts remain largely unsatisfactory [69]. Although
the territory of the City of PoZarevac lies within the zone of continental mixed forests and forest-
steppe, forest cover is limited and now accounts for only 7% of the territory [63,103]. This is primarily
the result of forest clearing for agricultural expansion and the lowering of groundwater levels caused
by coal exploitation [63]. Natural vegetation is largely reduced to small tree groups, individual trees,
and hedgerows along field boundaries [70]. Former indigenous forest communities have largely been
replaced by grassland meadows. Along the banks of the Mlava and Danube rivers, tree species
characteristic of riparian environments dominate, while reeds prevail in floodplains, wetlands, and
waterlogged areas. [93].

The Danube and its branch, the Dunavac, form Kostolac Island, which has been divided into
three sections through artificial interventions and intersected by drainage canal systems [69]. The
River Mlava originally flowed into the Dunavac, but following industrial interventions in the mid-
20t century, it was redirected to flow directly into the Danube via the canal [62]. The construction of
the Derdap Hydroelectric Power Plant raised the water level of the Danube, causing more frequent
flooding of its right bank and necessitating the construction of flood embankments in the area [62].
During the last few years, the Dunavac riverbed has been gradually destroyed by coal exploitation,
as has the former Mlava riverbed, and their former confluence has disappeared (Figure 2).

The negative impacts of thermal power plants and their associated facilities include large
emissions that pollute air, water, and soil, as well as the generation of waste materials and waste heat
[69]. In the strip mine zone, gases are released through coal oxidation, and dust is produced during
dry and windy conditions [62]. Surface coal exploitation affects groundwater levels and may
consequently impact overlying structures, both ancient and modern [63]. Additionaly, the vibrations
caused by heavy mechanization can impact buried archaeological remains. In 2008, microtremor
monitoring was conducted to identify zones most affected in Viminacium by the operation of the
nearby thermal power plant (Figure 9) and to assess resulting degradation. The study estimated a
permanent damage rate of 1.2% to underground archaeological structures per decade [104]. Buried
archaeological remains are also increasingly threatened by climate change, including floods,
droughts, storms, erosion, and fires [105]. One research included an analysis of landscape changes at
the Roman city of Troesmis on the Danube in Romania, from the 19t century to the present, aimed at
assessing degradation and informing protective measures, proving that the methodology needs to
combine historical and modern topographic and geological maps, aerial photographs, and field
surveys documenting resource extraction, erosion, construction and agricultural development [33]
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Figure 9. Two construction phases of the Viminacium legionary fortress rampart, built of schist and crvenka, with
associated architectural remains and the Drmno thermal power plant complex in the background

(documentation of the Institute of Archaeology, Belgrade, Serbia, 2021).

Surveys conducted in 2016 and 2017 of the village settlements affected by strip mining and
energy activities in the Viminacium area highlighted the critical role of environmental conditions in
settlement sustainability. Kostolac has largely avoided the loss of arable land, whereas agricultural
land in Klic¢evac has been reduced by half, and that of Drmno has almost entirely disappeared due to
strip mining. Because Drmno and Klic¢evac lie on the edge of the strip coal mine, they experience the
most severe mining impacts, while Kostolac and Drmno are more strongly affected by the work of
thermal power plant. In Klicevac, about 55% of respondents support relocation if conditions do not
improve. Key requirements for staying include improved infrastructure, safe drinking water, sewage
and heating systems, regulated waste disposal, employment—especially for youth, better public and
health services, stricter environmental controls, and transparent environmental monitoring [106]. In
Drmno, 98% support relocation due to health risks, uncertainty for children, loss of the land and
property damage. Financial constraints and ties to property have kept most of them from moving;
28% prefer to move to urban areas, and only 6% wish to remain in a rural setting, but agriculture is
largely considered unviable due to soil, water, and air contamination. However, historically, these
residents accepted partial land expropriation in exchange for employment opportunities [107].

3.2. Roman Viminacium

3.2.1. History

The earliest evidence of settlement in the Kostolac area dates to the 6t millennium BC and the
Late Neolithic. The most prominent Late Eneolithic culture, the Kostolac culture, was identified at a
site on the edge of the Sopot Ridge, along with later Early and Late Iron Age settlement remains [108].
The necropolis dated to period from the late 4t to the early 27 century BC was uncovered at the site
of “Pecine”, which is one of the archaeological sites forming southern Viminacium necropolises
[5,109]. Archaeological finds can indicate that a Scordisci settlement was situated on the Sopot
Plateau, dated to the late 2n to the mid or late 15t century BC. Along the foothills of both ridges
surrounding the Stig Plain, as well as within the northern part of the plain itself, graves from the Late
La Tene period or finds indicating the existence of settlements engaged in farming and animal
husbandry, have been discovered [108,110]. Archaeological evidence can indicate that the Celts and
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later the Scordisci formed a stable and economically advanced community in the area of later Roman
Viminacium. Following the Roman conquest, cultural exchange occurred in both directions [110].

Legio VII Claudia is generally credited with constructing the military camp of Viminacium after
arriving in Moesia from Dalmatia in the 1¢t century AD [5]. Although some scholars suggest that Legio
HII Flavia Felix may have been stationed there first, withdrawing later due to Domitian’s ban on
stationing two legions in a single camp [4], scholars leaves the possibility of stationing both legions
in Viminacium at some point [111]. During Domitian’s Dacian campaigns, Viminacium became the
most important fortress on the Moesian bank of the Danube. In 86, Moesia was divided into Moesia
Superior and Moesia Inferior. Viminacium played a key role in Trajan’s Dacian Wars (101-106), serving
as the main assembly point for legions and crossing of the Danube near the fort of Lederata during the
First War [5]. Following Trajan’s victory, Dacia became a Roman province, and Moesia Superior ceased
to be a frontier region [112]. Canabae legionis developed near the Viminacium fortress very early [6].
Municipium status was gained under Hadrian in 117 and colonia status with coinage rights under
Gordian IIl in 239 [5]. Viminacium emerged as the leading military, political, and economic centre on
the Lower Danube. The stationed legion participated in campaigns under Septimius Severus and
Caracalla. During the political and military crises in the second half of the 3rd-century, Viminacium
supported troops and emperors traveling east [5] and likely suffered after Gallienus punished those
who supported a rebellion among Moesian and Pannonian troops [4]. After the solution of the crisis
in 284 under Diocletian, Moesia Superior was divided, with Viminacium serving as the capital of Moesia
Prima. It became the episcopal centre in the 4t century [5]. The city was traversed by Goths around
380 [113] and later devastated by the Huns in 441, who plundered it and enslaved its population [4].
It was gradually reoccupied by Germanic tribes while displaced residents gradually returned to the
ruined city [5], and it likely came under Gepid control afterwards while formally remaining within
the Eastern Roman Empire [4]. Rebuilt under Justinian as a border fortress in the 6% century,
Viminacium was briefly captured by the Avars in 584 but mentioned again around 600 as a Byzantine
military base. Viminacium likely ceased to exist in the 7th century following large Slavic incursions [4].

Population mobility was a defining feature of Roman cities, and DNA analyses show that
Viminacium was a cosmopolitan centre as many cities were at the time. Despite prolonged
militarization, genetic input from Italic populations was minimal, while a substantial influx of
Anatolian ancestry occurred between 1 and 250 CE. Between 250 and 550 CE, migrants from Central
and Northern Europe and the Steppe are detected, followed after the collapse of Roman rule by the
large-scale arrival of populations genetically similar to modern Eastern European Slavic speakers.
However, complete demographic replacement did not happen, as substantial Iron Age Balkan and
Anatolian ancestry persists from the medieval period to the present [114].

3.2.2. Planning and Construction

Roman urbanism followed a set of principles whose origins predate the founding of Rome [115].
From the 8-7t centuries BC onward, Greek colonization across the Mediterranean promoted the use
of orthogonal street grids dividing cities into rectangular blocks, a system formalized by
Hippodamus of Miletus in the 5% century BC. Around the same time, the Etruscans developed a
rectangular street layout influenced by close commercial and cultural contacts with the Greeks.
Archaeological evidence from the city of Misa, beneath modern Marzabotto in Italy, confirms this
practice. Unlike Greek examples, Misa combined an orthogonal grid with strict alignment to the
cardinal points, a feature likely linked to foundation rituals later adopted by the Romans. Roman
urban planning merged their military camp model defined by two main intersecting roads: the north-
south cardo and the east-west decumanus, with gates at their ends, with the grid system. Some
scholars, however, argue that urban planning influenced the layout of military camps rather than the
reverse [116].

The Romans divided the conquered land to determine fees and taxes, and developed colonies,
utilising the grid system of squares and rectangles, featuring two main settlement streets of the cardo
and decumanus. Created areas defined property rights, designated land for cultivation and public use,
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and strengthened administrative control in conquered regions, while also providing the framework
for the layout of the built environment [117]. The orientation of the street grid in Roman colonies
could follow several criteria, including alignment of a main axis with prominent landscape features,
the general direction of the coastline, or pre-existing routes such as major connecting roads. Practical
considerations —such as watercourses, marshes, and flood risk influenced urban layout [116-117], as
well as the “health criteria”, particularly prevailing winds [115] (p. 73). Where geographical
constraints were minimal, settlement orientation could also incorporate astronomical observations
and symbolism linked to significant political or religious dates [117].

Considering the camps and forts, ancient sources generally state that a main gate, or Porta
Praetoria, should face the enemy, which consequently led to considerable variation in forts
orientation. Nevertheless, their main axes typically aligned roughly along the ideal north—south and
east-west directions, with deviations caused by practical environmental factors [118]. Based on the
orientation analysis of dozens of Roman settlements in Italy they conducted, scholars concluded that
Roman urban planning cannot be explained by a single factor. Settlement layouts reflected a complex
process that combined symbolic, astronomical, environmental, and political considerations, closely
linked to the creation and enforcement of new political and ideological orders across territories over
time [117].

The orientation of Roman towns according to the wind direction should have helped mitigate
natural nuisances, such as wetland odours. More importantly, it aided in dispersing urban odours
from people, animals, and insufficient sanitation [25]. In Roman cities, wastewater was directed into
nearby watercourses, but faeces and waste often remained in the streets [119]. The Greek physician
Athenaeus of Attalia (1t c. AD) noted that congested cities caused unhealthy air, while free airflow
improved health, digestion and appetite. Sabinus emphasized that ideal city situated in the plain
should have straight streets leading to the suburbs to allow winds to carry away smoke and fumes
[120].

Comparing the wind rose for the Viminacium area with the fortress’s axes shows that the
decumanus aligns with the direction of the strongest southeast wind, the kosava (Figure 10). The
fortress of Viminacium with the later city was built on the edge of a river terrace, above a wetland and
marshy area north of the zone. While the fortress southern position in relation to the marshy area
generally shielded it from its odours carried by the winds, calm periods likely allowed unpleasant
smells to spread. To mitigate these nuisances —both from the marsh and the fortress itself —a strong
wind was needed to blow down the streets unimpeded, which the kosava provided. In the 1920s, it
was noted that the kosava wind could tear off roofs and uproot trees, and that people had difficulty
walking against it. Although it was considered harmful —especially to fruit—it was also believed to
be beneficial to health, as at lower altitudes it dried ponds and removed moisture from yards and
houses [22]. Thus, the Viminacium fortress orientation, with the northern gate facing the Danube, due
to strategic-military reasons, followed the typical north-south and east-west street directions but
included a deviation of about 209, likely influenced by the strongest wind direction [25,121] (Figure
10).

The Roman practice of planning cities with regular square or rectangular blocks was widely
applied in Italy and across the provinces. However, it was not strictly followed in practice [25].
Thamugadi - Timgad, a city originally designed with a precise block layout, developed an irregular
grid as it expanded, and it seems that the plan that “was binding on the first builders”, “lost its power
within a very few years”, whil Aquincum (Budapest) grew gradually to the city from a smaller
settlement, not being founded all at once, exhibited “no true street-planning”, slowly developing “as
best it could” [30].

In 1902 a 5 m-wide street in Viminacium city running parallel to the fortress long axis —north-
south—likely serving as a cardo was excavated [10]. In the recent years, an east-west street, the
decumanus, has been researched [122]. The city, which developed west of the fortress, generally
followed the fortress main orientation (southeast-northwest after a slight deviation), but not all
streets adhered to this pattern. One major city street was connected to the fortress decumanus via the
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western gate but deviated from its direction [25]. Geophysical surveys of Viminacium [6] and aerial
imagery indicate that the city grid, developed along an earlier road-later decumanus, which formed a
city zone most clearly visible in geophysical images, was irregularly oriented relative to the fortress
street grid and prevailing wind direction. The rest of the city grid, though not fully recognisable on
the images, suggests prevailing alignment with the fortress layout. Notably, the excavated public
buildings —the city baths and amphitheatre—have main axes that align with the fortress. The major
city street spreading from the west fortress gate roughly connects the gate to the area where today
“Seliste” site near the Mlava River stands (Figure 10). This alignment may reflect an existence of an
earlier route linking the camp to some important spot at the area. Strategic importance of the Stig
Plain location near the Danube determined the construction of the legionary fortress of Viminacium.
However, the rapid rise of urban settlement in the first half of the 2nd century, was not solely due to
its role in communications and defense, it also reflected the pre-existing economic development by
the indigenous population, whose workshops continued operating under Roman rule [109]. After
fortress establishment, veterans and merchants settled around it [4]. Their initial position could have
been along the mentioned road.

Seliste

V4l
[
'
Ostrovac
Svetinja
Seliste

Seliste

Branigevo) S
Town i Viminacium city

Google Farth

Figure 10. Viminacium aerial views with marked sites discussed in this study: From 2005 - top (Tags: Authors on
Google Earth Pro 7.3.6.10441 (64-bit) photo printed on January 12, 2026; historical image from January, 2005;

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202601.1722.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 January 2026 d0i:10.20944/preprints202601.1722.v1

18 of 55

Image © 2025 Maxar Technologies); From 2025 - bottom (Tags: Authors on Google Earth Pro 7.3.6.10441 (64-bit)
photo printed on January 12, 2026; historical image from June, 2025; Image © 2025 Airbus); Wind rose on the top
photo from the meteorological station in Veliko Gradiste (© Meteoblue. Simulirani istorijski klimatski i
meteroloski podaci za Veliko Gradiste / CcC BY-NC 4.0,
https://www.meteoblue.com/sr/vreme/historyclimate/climatemodelled/veliko-

gradi%C5%Alte_%D0%A1%D1%80%D0%B1%D0%B8%D1%98%D0%B0_784535, accessed on January 12, 2026).

The location of the indigineous settlement; the development of the canabae with merchants,
artisans, and soldiers” families; Municipium Aelium Viminacium as a civil settlement with limited
rights; and colonia as the highest urban category, as well as their mutual spatial relationships and
connections to the development of the fortress, along with the evolution settlement on both the left
and right banks of the Mlava, and the Sopot Plateau, remain insufficiently researched. To date, these
issues have been addressed by many authors [4,11,108,111-112,123] but future archaeological
excavations will undoubtedly provide valuable data for further study. The colonial status of
Viminacium underscores its importance in the Roman period, as the elevation of existing cities to
colonies or the foundation of new ones served to reflect the glory and power of Rome in the provinces
[29]. Although local specificities influenced the development of Roman cities, Viminacium
undoubtedly shared similarities with legionary fortifications and cities on the Lower Danube that
underwent the same historical events and held a similar importance [124].

Research at Viminacium wider zone has confirmed the eastern of the city’s three main road
connections linking the city to the rest of the Empire: likely part of the eastern route linking Italy with
the Black Sea [125]. A series of ancient sites, with numerous villas and a suburban settlement have
been archaeologically researched east of the city, indicating a densely populated area [76,126-130].
Located on gentle slopes and plateaus in the fertile Danube hinterland, springs, forests, pastures,
fertile soils, and loess suitable for vineyards made this area attractive for economic buildings and
residences owned by wealthy citizens of Viminacium [130].

%%

Historical discourses from Vitruvius onwards include guidance on the ideal placement of
settlements, mostly highlighting the need for a temperate climate with air that is neither excessively
hot nor cold and fresh winds, as well as the importance of situating cities in areas with plentiful water
resources [131].

Hstorically, water supply systems evolved from individual wells and cisterns to short-distance
pipes and eventually to long-distance transport via canals, tunnels, or bridges—a practice of
aqueducts that became widespread during the Roman period [132]. Aqueduct networks were
particularly important in densely populated areas lacking abundant local water. Economically,
proximity to roads and markets often mattered more than nearby water sources when choosing
production sites [133].

Viminacium’s water supply is evidenced by detected and excavated aqueducts: gravity channels
(Figure 11), whose slopes follow the profile of the Stig Plain (apparent from comparing their routes -
[134] (T. XXII-XXIII), and the plain’s cross-section - [23] (p. 15), as well as related structures, that
primarily served public buildings, wealthy houses, and possibly some insulae. Related structures in
Roman aqueduct supply include basin structures (castells) for water intake, sedimentation,
regulation, pressure reduction, storage, and distribution. Parts of one of these systems, along with
gravity channels, were uncovered in Viminacium [135]. Built in the 15t century and used until the 4t
century, the Viminacium aqueducts’” water source and construction—whether fully subterranean—
remain unknown [136]. Travel writers, researchers who excavated the aqueduct remains and
relocated them before the area was lost to strip-mining [134], as well as local inhabitants, have
suggested different locations for the spring. All proposed sites are located in the zone southeast of
Viminacium, at the foothills of the eastern Bozevac Ridge of the Stig Plain, an area rich in springs
[24,135,137-138]. At the foothills of the western Sopot Ridge, which also contains springs, though in
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smaller numbers, traces of aqueducts—presumably supplying the nearby Roman town of Margum—
have been discovered [138].

Within the Viminacium city, two wells excavated in 1902 date to the earliest wattle settlement
and to the early 2"d century, respectively. This area, along the road that began from the western
fortress gate, later developed into a mixed residential zone with workshops, street-facing shops, and
houses [10]. The mix of domus and insulae is typical of Roman cities, where houses often had shops or
taverns facing the street, contributing to the owner’s wealth [139]. East of Viminacium, at the site “Nad
Klepeckom”, the estates relied on wells for water supply; the wells have been identified in a
necropolis, economic settlements, and villas, one of which also featured a rainwater collection system
[135]. Numerous wells were also excavated at the site of “Rit” [77,72,141] (Figure 12). Wells were
sufficient to meet basic domestic needs—providing water for drinking, hygiene, cooking, and
washing dishes and clothes —while rainwater collection systems were likely used as an additional
resource [135]. One study has shown that water supplied from wells was adequate to meet the needs
of maintaining gardens and animals within a single villa, whereas livestock could also drink from
natural springs or nearby rivers [135]. Agricultural fields were primarily irrigated by rainfall.
Considering that the aqueducts of Viminacium are known to have ceased functioning in the 4t
century, it can be concluded that later inhabitants relied on wells and probably cisterns for rainwater
collection to meet their water needs. Aqueducts were primarily important for large urban centers and
public buildings, while individual households could function without them. However, the example
of Londinium (London) is particularly illustrative: the city’s water supply relied entirely on wells and
springs, as well as the river, and not the aqueducts. Given that the geological layers of Londinium are
comparable to those of Viminacium, this comparison offers an interesting basis for further
consideration of Viminacium’s water-supply system, not only after the 4t century but also in earlier

periods [135]. Since aqueducts were most important in cities lacking local water —which can be said
for the Stig Plain—their use was likely essential for sustaining the large and growing urban
population of Viminacium.

Figure 11. Viminacium aqueducts during the excavations in 2003 (documentation of the Institute of

Archaeology, Belgrade, Serbia).

AN

Traces of prehistoric settlements have been identified at several sites in the Viminacium area
[142]. The “Rit” site and the site “Nad Klepeckom”, former situated a wetland near the now non-
existing Klepecka River and latter on a terrace above it, both contain prehistoric remains [77,128,143-
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144]. The altitudinal distribution of Eneolithic finds from the “Rit” site suggests a rise in water levels
during this period, indicating a shift of settlements from low-lying, flood-prone zones to higher
elevations. In contrast, Bronze Age and Iron Age finds indicate lower water levels, making habitation
at “Rit” possible once again [145].

The “Rit” site was in a wetland, and the valley was crossed by the Klepecka River, which has
since dried up; its course can now only be traced through the terrain. The proximity of these rivers
was crucial for the establishment of early prehistoric settlements, initially along the Klepecka River,
and later for ancient and medieval settlements. Prehistoric and medieval artifacts are sporadically
found on flood-resistant elevations along the river. However, in the Roman period, an organised
drainage system had been established, reflecting the settlement’s reliance on effective water
management [140]. Excavations at the “Rit” site confirm that the area was drained by canals in the
2nd century and densely inhabited in the 3 century, with several excavated trench segments
interpreted as drainage channels (Figure 11). Residential buildings from the 24 and the 3¢ century
were uncovered, and 4-century finds were recovered from a vertisol layer up to one meter thick,
representing the ground surface. It is assumed that drainage maintenance ceased in the end of the 3rd
century, leading to the wetland restoration and the later toponym “Rit” (marsh). However, at this site
the settlement from the 9% century was discovered as well [72, 76-77,140,143].

Figure 12. Drainage channel (left) and a well (right) excavated in a Roman villa at the “Rit” site (documentation
of the Institute of Archaeology, Belgrade, Serbia; [140] (p. 101; p. 104) (© 2018 Institute of Archaeology, Belgrade,
Serbia / All rights reserved).

From the late 1st century BC to the end of the 2nd century AD (Pax Romana), Roman cities grew
and suburbs expanded largely along roads [146]. City walls were generally rare, often serving more
as status symbols than practical defenses [147]. Procopius notes that along the Danube frontier, the
emperors built fortifications not to make them impregnable, but to ensure that the riverbank was
never left unguarded, as the barbarians were unfamiliar with attacking fortifications, which were
therefore mostly towers staffed by small crews [148].

Excavations of Viminacium indicate that the city ramparts were erected along the amphitheatre
after the middle of the 2nd century AD enclosing it in the city fortified inhabited area [149].
Comparable fortification occurred in cities such as Salona, where suburban areas and key structures,
including the amphitheatre and port, were enclosed within new walls around 170 AD. This limited
urban expansion, leading to taller buildings, narrower streets, and frequent additions to houses [146].

Following barbarian invasions in the third quarter of the 34 century, Roman fortifications were
gradually rebuilt, previously unfortified cities were walled, and some settlements disappeared. Many
cities declined in Late Antiquity due to inadequate defenses, leading to abandoned or repurposed
public buildings, reuse of materials, and the emergence of isolated graves or small cemeteries within
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former urban areas. Several cities shrank significantly, as it was no longer possible to defend long
city walls. Whether the decision to rely on city fortifications rather than forts and legions was imperial
policy or driven by local circumstances must be examined on a case-by-case basis [147].

Military-political events of the late 3 century also affected Viminacium and instabilities during
this period likely caused devastations within the city [150]. At the beginning of the 4™ century,
Viminacium’s city baths underwent major renovation and expansion, although some areas abandoned
at the end of the 3 century were never restored. The baths remained in use until the end of the 4t
century, when they were permanently abandoned following a fire possibly linked to sudden riots
[150-151]. By the end of the 3 or early 4t century, Viminacium amphitheatre lost its primary function
and, from the mid-4® century, it was used for burials [149]. The suburban “Rit” site was abandoned
in the 280s [72] and the population of Viminacium consolidated within the city walls [72].

Archaeological research at the Viminacium legionary fortress has identified two main phases: an
early phase dating to the late 1st century, during the reign of Domitian, and a later phase beginning
in the early 27 century under Trajan and Hadrian, which continued through several stages until the
fortress was abandoned, rather than destroyed, in the first half of the 4t century [16,83-84,121,152-
157]. Research of the building of principia suggests that after c. 330 AD a natural disaster, maybe an
earthquake, may have occurred, although the final phase of destruction remains unclear [118].
Necropolises dated to the mid or late 4% century were found both along the ramparts and within the
fortress [153,156]. These burials indicate a change in function, and finds from within and around the
fortification attest to continued activity in the wider area during the 4t century. The planned
dismantling of the fortifications and systematic removal of building materials indicate as well that
the site was no longer in military use by the mid-4" century. The reasons for its abandonment and
the location of the settlement associated to the burials remain unknown [157]. This decline can reflect
broader changes following the Viminacium troops revolt under Emperor Gallienus and the reforms
of the Tetrarchy, when large border fortresses were reduced, relocated, or abandoned, and legionary
troops were dispersed into smaller forts that served primarily symbolic defensive roles [158].

Evidence from Sirmium, Singidunum, and Viminacium shows their continued habitation after the
Hunnic attacks, with necropolises located both inside and outside city centres. This pattern indicates
a reduction of municipal areas observed across the Empire, with evidencies showing the coexistence
of local populations with incoming groups during the second half of the 5% and early 6t centuries
[159]. Nicopolis ad Istrum (Bulgaria), south of the Danube, founded as a city in the early 2 century
with the wealth based on agriculture, and fortified toward the end of that century, experienced
political instability in the 3¢ century. A period of renewal in the early 4t century was followed by
destruction associated with Goths in the late 4t century. These events ultimately led to the collapse
of the city’s agricultural base with surrounding villas. Soon after complete devastation by the Huns,
the city was rebuilt nearby as a smaller, fortified settlement that protected churches and military
structures but lacked a formal street plan in contrast to the original city, with inhabitants living
among the ruins of the former city [147].

Inscriptions attest to the restoration of the Danube limes under Anastasius I after f 510, although
Procopius attributes this activity to Justinian [159]. Sources note that around 600 a Byzantine
commander traveling to Singidunum stayed on the “island of Viminacium” due to illness [4]. Early
Byzantine Viminacium was long believed to have been located on the Sopot Plateau, but the absence
of layers reliably dated to 6™-century has shifted attention to the sites of “Svetinja” (on the other bank
of the Mlava, across the “Seliste” site) “Ostrovac,” (an “island” between the Dunavac and the former
Mlava riverbed near “Svetinja”), and Kostolac Island [24,107,110,159-160]. Buildings at “Svetinja” site
were abandoned around 380, likely during the Gothic invasion [113] and the site later served as a
fortified refuge, with 6t-century ramparts, towers, and a federates” settlement, whose presence and
involvement in trade alongside border defense is confirmed by necropolises dating from Justinian’s
reign to the late 7t century [160]. The site shows continuous occupation from the 2nd to the 13t
century, with finds from the 16% and 18 centuries [159].
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3.3. Branicevo Town and Village

During archaeological research, almost 200 structures were examined on the Sopot Plateau on
the left bank of the Mlava River, dating from the 5 millennium BC to the first half of the 13t century
AD (Figure 13). Most of these remains, among which are also those from the Roman period, belong
to the final two centuries of this long sequence of human habitation at this location and are associated
with the medieval town of Branic¢evo and the period from the 11t to the 13t century [108]-

[

Figure 13. Sopot Plateau with the buried remains of the Branicevo fort (documentation of the Institute of
Archaeology, Belgrade, Serbia, 2021).

At the beginning of the 7t century, the Slavs in the former Roman provinces initiated a new
organization of settlements. Initially, Slavic tribes occupied plains and river valleys outside ruined
urban centers, later expanding into hilly and less accessible areas. These early settlements were rural,
loosely connected, and unstable, as security and access to arable land were primary concerns.
Significant changes occurred from the second half of the 9% century, following the end of the
Migration Period, with the Christianization of the Slavs and strengthening of Byzantine influence. In
the Danube region and central Balkans, rural settlements emerged on the remains of late antique
cities and fortifications, gradually developing into urban centers. This was intensified in the early 11t
century with the restoration of Byzantine rule, particularly through the renewal of settlements at the
important ancient centers and church seats that will lead to development of urban life. Medieval
Branicevo, which developed near ancient Viminacium, exemplifies this gradual reurbanization during
the 11t and 12t centuries [99].

Byzantium was pushed back from the Danube by the Avars in the 7t century, but after
alternating Bulgarian and Byzantine rule, the Danube-Morava region returned to Byzantine control
in the early 11t century. At that time Branicevo is mentioned as a seat of the bishop [161]. Initially, a
military garrison occupied the Sopot Plateau (the site “Mali Grad”), while construction of the town
of Branicevo (the site “Veliki Grad”) began in the third decade of the 12t century, with the peak of
development in the second half of the century [162]. Trade expanded significantly with even the most
distant parts of the Byzantine Empire and the Islamic world, while local craft production also
flourished [108]. Branicevo served as an important stop for pilgrims and Western armies, including
those of the Second Crusade in 1147 and Emperor Frederick I Barbarossa’s forces during the Third
Crusade in 1189 [161,163].

Shortly after the death of Manuel I Komnenos in 1180, Branicevo was destroyed by the
Hungarians, marking the end of its period of prosperity, although settlement continued to live [108].
Following the fall of Byzantium in 1204 and its restoration in 1261, imperial borders no longer reached
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the Danube [161]. After successive periods of Hungarian and Bulgarian rule, Brani¢evo became part
of Serbia in the late 13t century but gradually declined in importance [164-165]. In the late 14t century
conflicts and during the final conquest of Serbia in 1458, Ottomans destroyed the town and reduced
the suburbs to village status [161,166]. The exact location of the village of Branicevo listed in the 1467
Ottoman tax register remains unknown, although it was one of the larger settlements in the district,
with 66 households—more than nearby Kostolac [66]. Archaeological research at the “Rudine” site,
at the foot of the ridge, has identified a medieval layer corresponding to the suburbs, dated to the 12t
and early 13t centuries [98,162].

3.4. Kostolac Village and Mining Community

The village of Kostolac is first mentioned in written sources in 1380 [167]. During the turbulent
period between 1389 and the Ottoman conquest in 1459, warfare caused depopulation and migration
in Serbia [164]. As a result, only 50.3% of known settlements continued to exist, while 14.1% were
abandoned but left traces, and over 35.6% disappeared entirely after 1459, as recorded in tax registers.
However, the timing of village abandonment, settlement continuity, registeer criteria, and the
renewal of deserted sites is complex, which is shown by settlements absent from the 1467 register but
listed in 1476, as well as others that do not appear at all yet reemerge in the 17t and 18% centuries
[164]. Kostolac was among the settlements registered as inhabited in all documents.

During the Ottoman period (15%—19t centuries), settlement development in Serbia reflected the
interaction of natural and geographic factors with population dynamics and socio-historical
processes [168]. Stig was a rich agricultural region in the Middle Ages, as evidenced in 1467, when
sixty households in the village of Kostolac were recorded [66]. Following large migrations after 1480
[169], the population declined sharply during the Austrian-Turkish wars in the late 17t century [170].
By 1725, Kostolac had thirty households, while most neighboring villages had only five or six, but
after further wars and migrations, only eight households remained between 1787 and 1791 [26]. After
the Second Serbian Uprising and the establishment of partial autonomy, Prince Milos began
organizing settlements [171]. In the first half of the 19t century, Kostolac experienced rapid
population growth driven by migration and changes in ethnic composition [26] and the number of
households rose to eighty-seven after 1825 [22,172]. The development of underground coal mine then
accelerated growth, with 280 households recorded in 1921 [22].

There is no evidence of large-scale coal exploitation in the Kostolac Basin before the 19t century
and Serbia’s industrialisation. The first reference to Kostolac coal dates to 1868, when exploration was
approved in the district [173]. The coal mine was opened in 1873, marking the beginning of Serbia’s
industrialisation [61,173-174]. Until 1889, it was Serbia’s only mine with continuous production and
its sole coal exporter. By the early 20 century, it produced 94% of the country’s coal [175].

During the revival of Serbian mining in the mid-19t century old settlements were restored and
new ones founded [176]. From the 1870s, the mining colony in present-day village of Kostolac [177]
was a purpose-built industrial settlement that formed “an urban agglomeration” distinct in structure
and function from the original village [26], settled by the miners from Serbia and different areas of
the Austro-Hungarian Empire [174]. While the village lay on the eastern foothil of the Sopot Ridge,
the colony, founded by the industrialist Dorde Vajfert along his mine, developed on its western and
northern slopes, in a narrow zone between the ridge and the Danube [26].

As elsewhere in Serbia, miners” dwellings in 19t- and early 20%-century Kostolac mining colony
formed a distinct housing type and “a recognizable element of mining culture”, shaped by various
lifestyles present in this multiethnic community and the transformation of former peasant
households [176]. Two types of mining settlements emerged in Serbia at the time: those built
alongside new mines and those added to existing villages. The mining colony was established next
to the village of Kostolac. Studies of coal-mining communities in North America [178] identify
common features: physical and geographic isolation, economic dependence on mining, dangerous
work that fosters pride and worker solidarity, strong community ties, and leisure activities shared
mainly among colleagues. Many mines in Serbia closed during the 1960s, prompting miners to
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relocate, return to agriculture, seek urban employment, or retire. Mining colonies in Serbia either
evolved into urban centers, were abandoned after mine closures, or survived as residential areas as
miners changed occupations. Mining villages —such as Kostolac—composed of both rural houses and
mining colonies—lost their traditional culture without developing a new one [176]. After the
formation of the town of Kostolac in the late 1940s and the closure of the underground village mine
in 1966, many miners left and their apartments were abandoned [179], and in later decades occupied
by the Roma communities [25].

Although the village and mining colony originated at different times and under different
conditions, they merged into a single settlement—Kostolac village [26]. It developed in a semicircular,
linear layout, forming a wreath-like shape around the Sopot Ridge [180] (Figure 2). Eastern Serbian
villages often has public buildings located along main roads at the edges rather than in the centre
[181]. Public buildings in Kostolac were situated along the road between the colony and the old
village, served both communities, but were mostly demolished after the colony was abandoned [25].
The newly developed area to the south later became the administrative center, expanding after the
1980s with industrial development, when the main road leading from the Kostolac town to the
Drmno thermal power plant was transformed into an industrial route with public buildings [25]. This
reflects broader post-World War II trends in Serbian villages near industrial sites as industrial
activity grew [181]. The Church of St. George, built in 1924 on the Sopot Plateau by river captain
Todi¢ [182] with the sacred tree, remained a space for rituals and community gatherings [183], while
the village cemetery is located in the thermal power plant complex, in the burial area occupied for
centuries [25-26]. (Figure 14).

Mining in the Kostolac area expanded after World War II into the town of Kostolac. Postwar
industrialisation spurred rural-to-urban migration in the PoZarevac area, reducing the agricultural
population as younger residents moved to towns. By 1953, according to the authors, three settlement
types emerged here: the urban centre of Pozarevac, the mining-industrial town of Kostolac, and
surrounding agrarian villages [26]. Deagrarianisation continued, with more villagers working in the
town. This pattern shifted in the 1980s with the opening of the Drmno thermal power plant, which
prompted reverse migration, as urban residents began commuting there and villagers found local
industrial employment. Industrial expansion generally, reshapes villages by consuming farmland,
altering settlement patterns, and tying residents to permanent industrial work. Environmental
pollution and drying of springs and wells often accompanied these changes. Despite this, some
traditional features, such as old houses, livestock, and tools, retained [184]. These processes
characterise the villages of Kostolac, Drmno and Klicevac.
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Figure 14. Kostolac village (documentation of the Institute of Archaeology, Belgrade, Serbia, 2017): old houses
and the mining colony (top); entrance to the old underground mine and the Church of St. George (top centre);
modern houses and the village centre (bottom centre); the Mlava embankment and the cemetery within the
thermal power plant complex (bottom).

The area around the archaeological remains of Viminacium includes the villages of Kostolac, as
well as Kli¢evac and Drmno. Kli¢evac and Drmno appear in the 1380 written source, but a 1405/1406
other source indicates they were abandoned after periods of hardship [164]. An Ottoman tax register
from 1476 lists Drmno with thirteen households and Klicevac with fourteen [67]. It also records a
settlement of fifty-seven households named Klencika, identified by some authors as a now-lost
village [67] and by others as Klepecka, a former part of present-day Klicevac [163]. Klepecka was
already deserted by the Austrian census in 1718 [170] and 1837 reports note its submergence from the
Danube flooding [71]. A small Klepecka river was near the “Nad Klepeckom” site in Klicevac, now
gone due to strip mining, which contained Roman villas and a settlement [126-128]. Archaeological
research there uncovered also 11t-century dwellings with ovens, and Bronze Age settlements and
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necropolises [128]. While unfavorable environmental conditions often caused spontaneous
settlement abandonment [168], the specific reasons for Klepecka’s desertion in the Middle Ages
remain unclear, and further study is limited by the site’s disappearance. The land of villages with the
remains of Viminacium - Kostolac (the site of , Veliki Cair” (the city) and the site of “Mali Cair” (the
fortress); cair means fields in Turkish - [24]), and Klic¢evac. belonged to Prince Milos in the 19t century
and was later redistributed as village property to peasants [71].

Kostolac, Klicevac, and Drmno are lowland, sparsely populated settlements with central cores
and layouts shaped by rural road networks, characterized by spontaneously developed fabric [180].
Kostolac and Klicevac lie within the broader Danube corridor, on the transport periphery, with
residential areas protected from flooding by embakments. Kostolac irregular street network, likely
based on old field paths, is organized around a main road that runs the length of the village. Due to
frequent flooding from the Mlava River, most houses are located on one side of the road, with smaller
streets and alleys extending toward the ridge [25-26]. Klicevac and Drmno settlements are located in
an active coal-mining zone, which has strongly shaped Drmno’s functional structure. Drmno’s streets
are mainly radial, while Klicevac has an approximately orthogonal main network, with radial streets
elsewhere [26,180]. During the expansion of settlements, the village of Klicevac has almost merged
with the neighboring village of Recica along the road toward the village of Ram.

3.5. Kostolac Town

Kostolac town is a modern settlement that began developing during World War II under
German occupation and first strip coal mine. Its oldest part dates to 1942-1943, when houses and
public buildings were built, along with water and sewage infrastructure [26]. The settlement was not
intended for major expansion, as modern strip-mining required relatively few workers. Housing was
mainly for technical experts, while most laborers lived in nearby barracks or in surrounding area
[128] (Figure 15).

The first postwar Five-Year Plan (1947-1951) aimed to transform Yugoslavia from an agrarian
society into an industrial and urbanised one, that created an urgent need for housing in industrial
settlements [185]. One such settlement became the town of Kostolac. Workers from surrounding
regions and other parts of Yugoslavia settled there permanently, making the population ethnically
very diverse. From 1947, residential buildings and schools were constructed, and the Kostolac
thermal power plant began operating in 1948, later decommissioned in the late 1960s [186]. Between
1951 and 1953, Kostolac gradually developed into a small mining-industrial town with institutions
[26] (Figure 14).

A comprehensive residential plan for the town of Kostolac was never implemented due to the
lack of a development program and uncertain prospects for the mine [187]. The settlement expanded
gradually, shaped by existing infrastructure such as the railway and industrial facilities. Urban
planning began in 1961, with the plan adopted in 1966. By 1982, residential buildings, and town
public institutions with needed services, steam pipeline and sewage system were completed [26,174].
The General Regulation Plan for Kostolac was finally adopted in 2015 [188]. Today, the town is a city
municipality of the City of PoZarevac.
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Figure 15. Kostolac town (documentation of the Institute of Archaeology, Belgrade, Serbia, 2017-2018): Collective
housing (top); A house in the German settlement (centre); town centre with the old mining locomotive in the

park (bottom).

3.6. City of Pozarevac

During his 1889 area survey, Austro-Hungarian travel writer Felix Kanitz confirmed a route
from Roman Margum to Pozarevac and supported the view that a small ancient fortification once
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stood on the site od today city, whose remains were later reused by the Turks [137] to rapidly develop
the settlement [189].

In 1467 Pozarevac had fourty-nine homes [66]. It disappeared by the late 15" or early 16"
century, likely due to large-scale population movements, but was reestablished in the 1520s [191]. In
the 1560 census, it was recorded as the largest village, marked by early urban economic features,
though lacking craftsmen and merchants, by 1576 it had gained the status of a small town and soon
developed into a regional centre with a bazaar, crafts, and the seat of a kadiluk, largely through the
efforts of its inhabitants, though Ottoman authorities can be regarded as the town’s founders [190].

The Peace of Pozarevac, a major European event, was signed in 1718 on a hill between Pozarevac
and Kostolac - on the Sopot Ridge [170]. In 1783, Austrian intelligence reports described PoZarevac
as one of the largest towns in Serbia, characterised by pronounced social and spatial contrasts [191].
Contemporary accounts portray it as unsanitary, with ethnic and functional zones: a Turkish quarter
marked by “oriental sloppiness,” a Serbian southern area with “a quiet and confused commonalty”,
a northern quarter of Roma “miserable shacks”, and a central district inhabited by Greek and
Aromanian merchants, craftsmen, and innkeepers [171].

After its liberation from Ottoman rule in 1815, Pozarevac became Prince Milos’s second capital
in 1825 [98]. During his reign, he resettled populations from nearby towns, which thus received the
status of villages, and established the PoZarevac Bazaar, the court, stimulating urban growth and
founding many public buildings [67]. By the mid-19t century, it was Serbia’s second-largest town
after Belgrade, a position it held until the late 19 century [192]. However, by the end of the same
century it was still described as semi-rural in character, with the majority of the population working
in agriculture. It was a town of modest houses and unpaved streets —dusty in summer and muddy
in winter—and was said to “not look like a town,” with only the newly erected city public buildings
being representative [78]. A regulatory plan was adopted in 1892, followed by an urban plan in 1934.
Post-World War II development disrupted the traditional functions of the old town, demolishing the
old trading area and replacing it with new residential blocks, resulting in today’s layered and
contrasting urban structure [99] (Figure 16).

Numerous authors discussed the location of PoZarevac in the 19t%- and early 20t"-centuries. Some
argued that its position between the Morava River valley to the west and the Bozevac Ridge to the
east was “a healthy site,” which they considered accidental rather than determined by natural
advantages, particularly given its unfavourable transport position—situated near three major rivers
yet without direct access to any of them [171] (p. 3). Others emphasized the town’s advantageous
natural setting of a plain beneath a low hill that offers panoramic views of the rivers and the valleys,
giving it all conditions to become a large town surrounded by fertile agricultural land, which thus
became a centre, not only because of its size, but also due to the position which naturally concentrated
trade [67]. Nevertheless, several sources suggest that the site was regarded as inconvenient
considering the trade. In 1829, it was wrtten that Prince Milo$ intended to relocate Pozarevac
northward to the Danube to further stimulate trade [68], and others noted that Prince’s plans were
ultimately blocked by the interests of established residents [78]. Kanitz acknowledged Pozarevac’s
“unsuitable and unnatural” commercial location in the 1860s, noting that although it had a lively
export trade, the cultivation of the land would have been more profitable if transport costs to the
Danube were lower [137].
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Figure 16. City of PoZarevac: Modern city centre in the 1980s (top) (© Vujcic / Wikimedia Commons / CC BY 2.0,
https://commons.wikimedia.org/wiki/File:Streets_of_Po%C5%BEarevac.jpg, accessed on January 13, 2026); the
main city administrative building (top centre), Prince Milo§ Monument in the City Park (bottom centre), and a
wealthy family house (later housing the National Museum with the major Viminacium collection, being the
second-oldest museum in Serbia) (bottom), all erected at the end of the 19t century (documentation of the
Institute of Archaeology, Belgrade, Serbia, 2017-2018).

4. Discussion
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Urbanisation during the Roman period generally followed conquests, with new cities being
founded in previously uninhabited areas, but also with existing settlements being transformed. Each
city developed a unique history, location, layout, architecture, population, traditions, and trajectory
of prosperity or decline [147].

The establishment of Roman towns was largely determined by the terrain and environment, as
well as the requirements of various production activities. Urban communities emerged where
agricultural productivity by surrounding rural communities was sufficient not only to sustain
preexisting farming populations but also to meet the increased demands of cities, which had complex
physical and social structures and larger populations [193].

In ancient Greece and Rome, civilization was associated with an orderly landscape, urban
settlements, and cultivated land, in contrast to nomadism, gathering, and hunting. Wild nature was
viewed as chaotic, inhospitable, and unattractive, placing mountains, forests, deserts, and marshes
beyond the realm of inhabited space. Ancient authors therefore warned against founding cities in
marshy areas, believed to harbor dangerous animals, contagious stench, and disease, while
emphasizing the need for healthy water and clean springs. Nevertheless, sources show that marshes
and ponds were common features of ancient landscapes, and many cities were founded on or near
them [194].

Rome was founded on marshland in the Tiber floodplain, where frequent flooding disrupted
daily life, caused loss of life and livestock, damaged buildings, and spread disease. Although aware
of floods, the Romans took few preventive measures [195]. They considered radical solutions,
including diverting the river and building dams, and had the engineering knowledge to do so, but
these plans were never implemented. Reasons included understanding rivers as complex systems
whose alteration could shift risk to other communities, confidence in technological solutions like
hydraulic concrete, and religious reverence for rivers, regarded as divine [196]. Instead, the city
minimized vulnerability and enabled rapid recovery through favorable topography, durable
construction, settlement patterns, food storage, and water management—steep hills provided refuge
for elites; public buildings had deep concrete foundations; grain warehouses were fortified; clean
water was supplied from a distance, and streets drained excess water. These measures limited flood
damage and allowed rapid recovery, reducing the incentive for large-scale flood prevention. Thus,
Romans adapted to the river’s unpredictability rather than attempting to control it [195]. Flooding
and related health problems persisted until the late 19t century, when the Tiber was embanked with
forty-foot-high concrete walls, completed in 1910. Today, floods in Rome are usually caused by heavy
rainfall or drainage failures rather than the river itself. The people of ancient Rome managed a
challenging relationship with their environment and embraced considerable risk. Despite
engineering skills, they refrained from large-scale flood control, resulting in a city resilient enough to
endure ever-changing ecological conditions and repeated flooding [196].

According to Vitruvius, the healthiest locations for settlements were elevated, not exposed to
fog or frost, and enjoyed moderate temperatures, while marshy surroundings should be avoided,
since morning winds mixed with harmful vapuors from the marshes rendered the area unhealthy
[197]. However, he cites Ravenna as an exception: despite its marshy environment, it was considered
healthy because the sea tides regularly cleaned the marshes [197]. Strabo similarly notes that Ravenna
became so healthy that it was used to train gladiators. Alexandria, situated along the Nile with its
extensive canal system and strong summer winds, enjoyed a healthy climate and developed into an
important port. Marshes and forests were also characteristic features of the natural environment of
both Rome and the coast of Campania [194]. Roman Sirmium was surrounded by marshes. It was
observed that its location was chosen for political, military, and economic reasons, as well as for its
topography, which initially favoured defense. The advantages of intersecting land and water routes
outweighed the site’s natural disadvantages, which could be eventually eliminated during the time
[198]. Marshlands could offer strategic advantages, serving as natural defenses due to their
impassable terrain and the spread of unpleasant odors toward approaching enemies, especially when
carried by the wind. However, some cities relied too heavily on their defensive value, while others
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failed to recognize their potential. For example, the citizens of Camarina in Sicily drained a marsh
that had brought disease to the city, successfully eliminating the plague, yet the city was soon
conquered by enemy forces [194].

Research on the city of Acerrae, at the foot of Vesuvius, has shown that its territory was
consistently flooded and swampy. From the 6% to the 4™ century BC, settlers dug trenches to drain
surface water, improve cultivation, and reduce marshy areas. However, during the Roman period,
these trenches were filled in, and the area once again became swampy [199]. The site of a Gallo-
Roman agricultural estate near Monteux in southern France, dating from the 1st to mid-2nd century
CE, featured a complex system of irrigation and drainage ditches but was abandoned in the late 2nd
century [200]. Analyses of ditch infill indicate that groundwater levels dropped during the early
Gallo-Roman period, creating drier conditions for at least a century before rising again. Initially, the
ditches held stagnant water and were cleaned, but they were eventually abandoned, eroded, and
filled, allowing vegetation to reclaim the area. The trees and shrubs were cleared during initial
settlement and farming and stock raising were practiced. The absence of later finds suggests that
inhabitants did not attempt to adapt, despite earlier efforts to maintain the system. Although the
water-management infrastructure demonstrates considerable technical knowledge, it was not
modified to address changing conditions. Researchers therefore question whether the inhabitants
owned the land and whether abandoning the site for a new location was easier than preserving this
substantial investment [200].

Finally, the Romans did not always drain the marshlands for farming and stock raising, but used
them for fishing, hunting, gathering plants, clay extraction, etc. Archaeological evidence shows that
after major drainage works in the Pontine Marshes during the 4™ and 3t centuries BC, undertaken to
support agriculture and settlement, drainage conditions deteriorated in the early 2nd century BC,
leading to the abandonment of many sites. Nevertheless, the wetlands were not completely deserted.
Along the Via Appia, in better-drained areas, large estates developed that exploited the marshes. One
such villa expanded from a modest farm into a substantial estate focused on fishing, textile
production, and dormice breeding [201].

The settlements buried by the eruption of Vesuvius in AD 79 are among the most famous
abandoned sites in history. For millennia, the volcano shaped both the landscape and human life in
the region, which, since the Bronze Age, benefited from a mild Mediterranean climate and fertile soils
that supported prosperous Roman towns and agricultural estates [202]. Research on the role of
landscape change in the regional economy shows that settlement was driven less by soil fertility
alone —which did not result in exceptionally high productivity —than by a combination of factors: a
stable mild climate, proximity to diverse landscapes enabling varied production (except metals), and
strong networks of cities and ports. It indicates that differences in resettlement patterns were not
driven primarily by fear of eruptions but by the socio-economic importance of towns within regional
networks [199].

Thus, the strategic and defensive considerations connected to the natural location, along with
political needs, may have been the most important factors in selecting the sites for new Roman towns
in particular periods [117]. The disadvantages of the natural conditions of the Roman cities used to
be outweighed by location strategic advantages for communication and trade, a pattern seen in many
ancient cities [194]. Consequently, studies of Roman urban life must consider regional connectivity
and predominant activities, that is, the broader economic context, along environmental conditions
[199]. Furthermore, people throughout all centuries have often chosen settlements based on both
“beneficial and detrimental implications” of a location [203] (p. 2). Most of the remaining area around
Vesuvius is still inhabited, making this region among the most densely populated in Italy today,
despite the well-known volcanic risks [202]. Morover, archaeological excavations have provided
evidence of the region reoccupation soon after the eruption.

Although Emperor Titus organised extensive aid for the devastated region, the losses of lives
and property in Pompeii and Herculaneum were deemed to great for the cities to be reconstructed.
However, In Pompeii, buildings protruding above the 5-6 m volcanic deposits allowed people to
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inhabit the ruins [204]. Many survivors of Pompeii resettled elsewhere in the region, while those with
no options returned to the city joining other displaced people. They rebuilt on the ruins and used
buried spaces as cellars. This recovery ended after a new eruption in 472 AD, and further eruptions
in the early 6t century, which compounded completely weakened economy and led to the final
abandonment of this settlement [205]. As for Herculaneum, above which a modern town of Ercolano
exists today, the situation was different. It was sealed beneath about 20 m of volcanic material,
preventing resettlement within the ruins but creating a stabile ground above them. Life resumed here
within a few decades, though permanent settlement is documented only from the 10t century, while
the attempts for retrieving building materials via tunnels dug in the rock existed in the 14t century.
Considering the whole Vesuvian region, in Hadrian’s reign, the coastal road had been rebuilt, small
settlements had emerged, and some villas were reoccupied. Pedogenesis enabled renewal vegetation
and agriculture by the late 2nd —early 3 centuries, while population density increased in the 4t-5t
centuries, before declining again after the 6t -century eruption and the mid-6-century war crisis
[204].

A

Urban development on the Balkans was most strongly influenced by what Jovan Cviji¢ termed
the “properties of connection and permeation,” with the most favorable locations occurring at the
ends or intersections of communication routes. Although some towns declined over time, those in
the most advantageous positions persisted for centuries, regardless of changing populations [1]. The
geography of the northern part of the prefecture Illyricum - today Central Balkans, indeed shaped its
urbanisation and economic development from the Roman conquers to the 6t century. Main urban
centres concentrated in the north along rivers, frontier plains, and major road junctions, while much
of the region remained rural and sustained the population during the migrations of the late 4t to
early 6% century [159].

The courses and valleys of the Danube and Morava rivers have served from prehistory through
the Roman period and the Middle Ages to the present as major corridors of armies, but also
facilitating the exchange of goods, ideas, and practices between regions. Felix Kanitz described the
position of Viminacium along the Danube as a major river and road routes as part of a Roman
“strategic conception” [137] (p. 185). In antiquity, Viminacium directly faced the Dunavac, now closed
due to industrial development and no longer navigable. This channel formed a roughly 20 km-long
island protected by smaller islands, allowing a well-sheltered military fleet to move unnoticed
towards the Danube [137] (Figure 17), but the location was also very important for the city supply,
being a place where the goods transported by were received in order to be further transported by
roads [111].

Viminacium was well connected to the Roman Empire by a network of roads, most notably the
Via Militaris, which linked the city southward through the Morava valley to Macedonia, with a branch
near Naissus leading to the Bosphorus. Other two routes connected Viminacium with Italy, the
western and northern provinces, the Black Sea, and the left bank of the Danube [4,125]. The Via
Militaris remained a major communication corridor from prehistory through the Byzantine,
medieval, and Ottoman periods, with little change to its route [143,206].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202601.1722.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 January 2026 do0i:10.20944/preprints202601.1722.v1

33 of 55

Figure 17. View from the Ram Fortress toward the Danube and its now half-submerged small islands north of

Viminacium (documentation of the Institute of Archaeology, Belgrade, Serbia, 2021).

The Roman and Late Antique economy was based on agriculture, with the majority of the
population living in the countryside [147]. Roman tradition held that the most honorable income
derived from the land, and the pride of a villa owner lay not only in the architectural design of the
building but also in the cultivated agricultural landscape that surrounded it [207]. The fertile Stig
Plain along the Danube provided a key advantage for the development of agricultural estates and
villas around Viminacium during the 2rd-century which contributed to the city’s rapid growth
However, the development of large urban settlements required more than fertile land with food-
producing estates and a strategic position. The significant investment enabled Viminacium to flourish
as an urban centre, with Roman engineering, particularly advanced water supply and drainage, that
made sustained urban life possible. Thus, Viminacium grew from a strategically positioned military
camp into a large urban settlement with reliable water and food supplies, supporting diverse urban
activities [25].

After Roman engineering declined, settlements in Viminacium area moved back completely to
wells, springs and rivers, as the pre-Roman populations did. The loss of technical knowledge and
specialised labour that happened in Late Antiquity was uneven and did not solely determine the fate
of all urban water supply system. Economic and administrative conditions within individual
provinces and cities significantly shaped the management, maintenance, and repair of urban
infrastructure throughout the centuries. The continued operation of aqueducts depended on
available financial resources, civic administration, societal interest in their maintenance, and the
degree of damage, making each urban context distinct [40]. As a result, major state-sponsored
infrastructure projects can be identified in the 5t and 6 centuries, while Rome’s four aqueducts
remained in use until the end of the Middle Ages [40]. The water issues in local Viminacium villages
still persist and were partially resolved only in 2016 with the opening of the water plant near the
Drmno thermal power plant [208]. However, many villages in the surrounding area still lack a public
water supply. The problem is even greater because the strip mining activities lower the groundwater
table.

Repeated wars in the Central Balkans, as well as natural events, profoundly altered life in Late
Antiquity and led to depopulation which directly affected agriculture. The Hunnic raids led to the
destruction of villas with agricultural estates. The 6t century was marked by frequent earthquakes,
including the destruction of Scupi (Norther Macedonia) in 518, after which the city was abandoned.
Major volcanic eruptions, likely in Iceland, in 536 and 540 caused prolonged cooling, and probably
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were the reasons that agricultural yields in Thrace and Illyricum were reduced. These environmental
crises were compounded by a plague outbreak beginning in 541 that affected Europe, Africa, and
Asia [209].

Rather than accept that urban life fully collapsed after antiquity, we need to comprehend the
process as “gradual transition” from the ancient to the medieval world, where medieval towns
became tied to commerce and industry with a strong impact of associations, while ancient cities had
primarily served as political, military, and religious centres. Examining post-Roman urban
development in Europe, Ennen distinguishes three spatial zones in the context of the continuity of
previous period which left different degree of Roman urban cultural influence. The first zone includes
Germanic territories east of the Rhine, which experienced little direct Roman influence. The second
zone extends from northern France through the Rhineland and along the Danube, where Roman
urban culture had penetrated and, although later subjected to major disruption, did not completely
disappear. The third zone comprises the Mediterranean, where cities largely remained continuously
inhabited and transmitted a distinctive form of Roman urban life, especially in Italy [210].

Considering the middle zone along the Danube, where Viminacium landscape resides,
generally, when Roman municipal organization disappeared, cities lost their central political role as
rural society gained importance. The craft production still existed, and industrial organisation
became tied to land estates rather than towns. The Christian Church was the key element in the
transition from the Antiquity to the Middle Ages, preserving population and knowledge. Even with
weak economy, the town gained importance if the bishop resided in it [210]. However, the history of
the settlement of Viminacium landscape during the Early Middle Ages is very scarce. The earliest
medieval finds from Branicevo date to the last decades of the 10t century and the 11t century while
the best-researched assemblages belong to the town’s most developed phase, dating to the 12t
century” [211]. The most well-known Christian journeys from Western Europe to Palestine was that
of the Saxon duke Henry the Lion in 1072. Traveling along the Danube, he reached the town of
Branicevo, described as “the city of the Greek king,” and from there continued through the vast
“Bulgarian forest”and marshes [161] (p. 13).

Famine and epidemics were common in medieval societies characterized by extensive
agriculture and poor hygiene. Daily life was further shaped by floods, fires, infertile soil, and
shortages of drinking water, as well as by social pressures, including feudal exploitation, which led
to the decline of some villages and the rise of others. In periods of instability, however, warfare was
the primary cause of settlement abandonment, exacerbating existing hardships [164]. In the study of
Serbian rural settlements, three terms are commonly used: selo (village), seliste, and mezra. The term
seliste most often referred to an abandoned settlement but could also denote a plot of land with a
house and garden or a hamlet [212]. It could also refer to a potential future settlement, founded
through the reoccupation of an older abandoned territory when new populations arrived. The term
mezra referred to villages abandoned for a long time or permanently, which effectively became seliste
[164].

Jovan Cviji¢’s writings from the late 19t century in the anthropogeographic studies emphasize
the importance of studying the historical development of the settlements. In his Guidelines for the
Study of Villages, along with examining natural conditions, village physical characteristics, and
inhabitants’ occupations, he noted the need for the research on village names and their
interpretations, foundation of villages, previous settlements and their traces (origin of population
and village genesis; relocation, displacement and merging of villages; existence of seliste, ruins of old
towns, cemeteries, old roads and mines with stories about them) [213].

In the Kostolac area, two sites are known as “Seliste”. One is a marshland between the Dunavac
and the Danube, near the town of Kostolac, where the existence of prehistoric settlements hasbeen
confirmed; today, it serves as an ash dump for the thermal power plant [24], while during the
underground mine operation, a railway transporting coal to the Danube passed through it [173]. The
site has also been proposed as a possible location of the medieval village of Branicevo, and tradition
holds that an old village once existed there [24]. The other site is located on the right bank of an old
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meander of the Mlava River in the village of Kostolac. It lies at the location where some authors place
the old village of Kostolac [22,26] (Figure 10). Spatial evidence supporting its existence here includes
a sacred tree once located at the site across the old Mlava bed known as “Svetinja,” as well as 1990s
excavations at the very site (where the researchers recognised a separated spatial unit of Viminacium
- [6,111]), that revealed massive ramparts with horseshoe-shaped towers [23], which supports the
interpretation that the name Kostolac derives from the Latin castellum (small fortification) [22,24].

According to the research, until the end of the 18% century, the village of Kostolac was located
on the right bank of the Mlava River, but it was later moved to the left bank [215]. By the end of that
century, the relocated village had only nine houses [26]. The existence of the earlier settlement on the
right Mlava bank is confirmed by the Austrian map of the area made after 1718, which shows
Kostolac on this bank [170,214-215] (Figure 18). According to local tradition recorded in 1928,
Kostolac was moved from the “Seliste” site about 160 years earlier, which would be around 1770, and
initially remained sparsely populated, having only nine households in 1788 [22]. On the war map
from 1790 that depicts the 1788 events during the Austro-Turkish War (1788-1791), Kostolac is shown
on the right bank, close to the confluence of Mlava and Dunavac [216]. (Figure 18) In contrast, a 1794
map published in London, based on maps from St. Petersburg and titled A New Map of Turkey in
Europe, places Kostolac on the left bank [217] (Figure 18). Based on the maps dates and the very small
number of households recorded in 1788, it is likely that Kostolac was relocated from the right to the
left bank of the Mlava River between 1788 and 1794 and began to develop again. The low number of
houses may also indicate the final abandonment of the original settlement site. Since the last wars
ended in 1791 and were followed by intensive immigration, the relocation probably occurred after
the wars, that is, between 1791 and 1794 and the map creation. However, this conclusion should be
treated with caution, as historical maps were not always accurate and often reused information from
earlier maps. This is illustrated by the village of Klepecka, which appears on the 1790 map despite
being marked as abandoned on the earlier map [25].

Some authors suggest that the unpredictable behavior of the Mlava River prompted the
relocation of the Kostolac village to the left bank, to the site over 4 m higher, which happened possibly
due to the river’s spring floods, changing course, meanders, and abandoning of old beds with digging
new ones creating still waters [22,26]. Since no remains of the village are noted to be detected or
recorded at the 1990s excavated part of the “SeliSte” site, we cannot state that this site was the position
of the old village.

Geologically, the area along the Mlava River and the Danube within the Viminacium landscape
consists predominantly of alluvial deposits, whereas the Stig plain is composed of various loess layers
[218]. All rural settlements along the Mlava River were established on elevated alluvial terraces.
Roman Viminacium was likewise situated on such a terrace. Topographic maps from the 20t
century —produced before the alteration of the Mlava River’s course and the development of strip
mine [219-221]—show that the lowland north of the city and fortress of Viminacium was
predominantly wetland (with more extensive marshy areas to the east), as well along the Mlava
River, including the “Seliste” site.

Nevertheless, the new position of the village shown on A New Map of Turkey in Europe [216]
together with the fact that the oldest houses in the village are located in the area of the present-day
settlement near the mining company in the elevated area, that is opposite the “Seliste” site, and the
logical assumption that the inhabitants relocated to the nearest safe and favourable location—at the
very foot of the ridge, facing “SeliSte” —indicate that an area close to “SeliSte” was the site of the
village until the end of the 18t century.
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Figure 18. Position of the Kostolac village in relation to the Mlava River: Austrian map, 1718 — left [214]; Carte
der Scharmiitzel bei Rama, Kulisch, Hassan Pasa palanka und Ujpalanca, 1790 — centre [215]; A New Map of
Turkey in Europe, 1794 — right [216].

The medieval village of Branicevo may have developed from the suburbs of the Branicevo town.
Scholars suggest it was located on the left bank of the Mlava River near present-day village of
Kostolac, close to the town of Kostolac, along the Danube —a location supported by records showing
that its inhabitants paid a fishing tax [66]. The other “SeliSte” site, occupied by an ash heap on the
Kostolac Island, may mark its location as well. At the time of the 1467 tax register, the site was under
Ottoman control and may have been abandoned later, never to be rebuilt. Under Austrian rule, the
village of Brani¢evo no longer appears in the 1718 census and related map, and no settlement is
shown at the “Seliste” site either [25]. The abandoned village of Ostropovo, mentioned in the 1467,
was later identified with present-day Ostrovo, which is also situated on the Kostolac Island [66,164].
While Ostropovo/Ostrovo was apparently reestablished under Austrian rule—it is likely that any
original settlement at “SeliSte” site was permanently abandoned, with the modern village of Ostrovo
founded nearby [25].

Finally, it remains an open question where Prince Milos intended to establish the “new”
Pozarevac on the Danube. Looking north toward the river, the most plausible location appears to be
the site of the present-day village of Dubravica near the confluence of the river Morava and the
Danube. Had this relocation occurred, the expansion of the new town would certainly have affected
Roman Margum, whose remains have already been severely damaged by changes in the course of the
Morava River, the formation of Kostolac Island and Dunavac, the development of the village of
Kostolac, subsequent industrial activity, and the present-day Viminacium archaeological site.
Pozarevac has remained in its original location, and its sole role as administrative and small business
centre has not changed significantly since Prince Milo$, with the main source of income being the
Kostolac coal mining [25].

A place is more than a geographical setting - its meaning emerges from the lives of those who
inhabit it, and its identity is shaped through the interaction of the physical environment with personal
and collective experiences, including memories, imagination, and myths embedded in culture [222].
According to Taylor, ,,one of our deepest needs is a sense of identity and belonging”, which is closely
tied to the human connection with the landscape and the ways in which identity is found in it [223]
(p. 1). Today, Pozarevac shows little connection with Viminacium and Kostolac in its cultural
strategies and policies. Instead, a strong emphasis is placed on the 19t century and the reign of Prince
Milos who also founded a stud farm Ljubicevo near the Morava River in 1853. The first organised
horse race in PoZarevac was held at the hippodrome in 1893, while equestrian games combining
races, knight games and carnival events have been organized since 1964. The organizers link the
significance of the games to the farm, the Ottoman sources that record horse breeding for the army
in the 15t century, Serbian epic tradition which depicts medieval heroes with horses as their faithful
companions, as well as to the contemporary villages recognised by traditional horse breeding. The
Games’ website states: “The Ljubicevo Equestrian Games are not just a sporting event—they are a
cultural and tourist brand of PoZarevac. In a world full of choices, they represent stability, belonging,
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and the values that define a community... The Games are promoted as a multidisciplinary event that
unites sport, culture, tradition, and tourism—everything on which Pozarevac builds its identity on
the international stage” [224].

5. Conclusion

Adaptation to natural conditions was always considered a favourable practice in settlement
foundation. Settlements destroyed by short-term events, such as wars, conquests, as well as natural
events, were often rebuilt and continued to exist if their location still possessed favourable natural
conditions which supported the main economic activities. Such events often caused population
displacement, but most of the settlements were partially reoccupied very soon for survival and fully
resettled later. Thus, favourabe location ensured long-term settlement sustainability. On the other
hand, discontinuity or limited development appears to be more a characteristic of urban settlements
founded for political or economic reasons with not much constraint of the environment, which
always resulted in its limited human-nature relationship.

Jovan Cviji¢ observes that while towns and villages develop differently, both are shaped by
natural and geographical conditions. Town locations, supporting more diverse activities, depend on
broader regional characteristics, whereas villages are determined mainly by local topography. To
understand the factors determining a town’s position, one must consider relief, communication
routes, land fertility, economic conditions, and the historical development of entire—and often
extensive—areas. In contrast, the study of smaller settlements requires an understanding of local
terrain and economic conditions. [1].

When we speak of the Roman period, if there was need for economic and political development
at the chosen location, any natural constraint could have been mitigated by the interventions in
infrastructure and technological skills, for the urban settlement to be developed. However, the choice
of their application and their scope was determined from case to case, while adapting to the current
situation. No later urban development above cities abandoned after the Roman period can be the
result of adverse living conditions or limited access to natural resources, but also the loss of
significance once that infrastructure ceased to function and later transition to the Middle Ages with
different forms of settlements and urban life.

Natural hazards such as floods, storms, and droughts do not affect everyone equally; the greatest
risks often stem from their consequences—displacement, loss of livelihoods, or death [42]. The
example of Rome, constantly threatened by floods, shows that the Romans were masters of resilience,
able to recover quickly. Although they made the most of available resources and adapted to changing
circumstances, their adaptability was sometimes deliberately limited. Understandings of risk are
generally socially shaped and often reflect existing values and inequalities [42]. In Rome, elites were
those who could decide whether or not to make an adaptation. However, they lived on hills and faced
little flood impacts, in contrast to wide populations that lived in the low-lying area [195].

Viminacium landscape defining characteristic is the continuity of human use and the influence
of earlier communities on subsequent ones, both physically and spiritually, At the same time, the
overall settlements development express discontinutity which is prounounced with regard to major
urban centres, interrupted only by occasional urban features in the settlements. All settlements
experienced cycles of construction, destruction, renewal, relocation, and abandonment. The natural
fertility of the Stig Plain, combined with Roman technological advancement, enabled the
development of the cosmopolitan city of Viminacium and its surrounding agricultural estates,
following the establishment of a strategically positioned fortress. Its life was additionaly shaped by
migrations, conflicts, encounters and mixing among various peoples. After the final disappearance
of urban life, the ancient city was abandoned and ruralisation returned. A limited revival of urban
life in the landscape occurred during the existence of the medieval town of Branicevo- again
developed near a strategic fortification along the Danube, though never approaching the scale of
Roman flourishing. During the Middle Ages, villages in the region faced prolonged hardship and
repeated depopulation. Kostolac village was relocated in the 18t century. In the 19% century, mining
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activity in the village gave rise to a new multiethnic settlement with urban characteristics; its later
closure left abandoned and ruined structures. The town of Kostolac partially continued this mining
tradition as well as urban culture but remained overshadowed by the administrative rule of nearby
Pozarevac. While the ancient city of Viminacium gradually reverted to arable land much to the state
it was before the Romans, contemporary modern mining radically reshaped rural life, destroying
land and ancient remains that are often relocated to the the archaeological park area. The remains of
the city and the fortress lie within the protected zone, and have been gradually uncovered through
archaeological excavations and presented in the park. The park specifically highlights the
combination of agricultural and industrial landscapes with archaeology, while reintroducing the
historical cosmopolitan dimension through international visitors and involving the local community
as Viminacium heritage custodian.

The present-day area of Kostolac village exemplifies discontinuity of settlement development.
On the other hand, the continuity of human habitation in the Viminacium area is best demonstrated
by Viminacium southern necropolis, a burial site used for millennia [25]. The earliest known graves
date to the late 4t century BC and are associated with a Celtic population. Burial practices continued
through the Roman period and the Middle Ages, and today the cemetery of the village of Kostolac
remains located in this area in the complex of the thermal power plant [12-15,109,225-235]. Millennia
of burials concentrated in a single area of the Kostolac village raise questions about the transmission
of traditions and beliefs across centuries, which again invariably involve a relationship with the
nature.

Viminacium area was often presented as a cultural landscape in previous scholarly work [25,236-
239]. While seeking to understand Viminacium landscape as a cultural one without defined borders,
as we emphasized previously, we can still try to recognize its centre. The Sopot Plateau—due to its
dominant position above the Danube—can be designated this role, which was already identified,
determining it as a central point of the area historical development, with accumulated cultural layers
from prehistory to the present [108,240] (Figure 19). However, whether trying to refer to the UNESCO
category of the clearly defined landscape designed and created intentionally by man, organically
evolved landscape or associative cultural landscape, to use the concept of the inspirational landscape as
defined by various heritage organizations, or the comprehend different interpretative landscape
categories proposed by anthropologists [241], we can say that it is the legacy of Roman heritage, with
Viminacium as its representative, permeating the cultural landscape and spiritually linking most
physical elements, thus becoming the landscape centre.

Monasteries Rukumija and Nimnik, traditionally dated to the 14t century, stand on the slopes
of the Pozarevac (BoZevac) Ridge and incorporate Roman spolia, both the image of Medusa, into their
walls. The Sopot Plateau contains the remains of medieval Branicevo, as well as layers dating from
the Roman period. The village church in Kostolac was built in the 1920s by the river captain Todi¢,
who, together with Dorde Vajfert—both enthusiasts of archaeology —arranged a lapidarium on the
Sopot Plateau [5]. Vajfert also issued commemorative plaques in the form of coins, bearing his portrait
with Latin inscriptions on the obverse and the emblem of Viminacium on the reverse [26], while a
tower in the mining colony displayed a mine clock on one side and the amblem on the other [242].
Opposite this area, on the edge of the Bozevac Ridge, are the remains of a 15%-century Ottoman
fortress and the Roman fort of Lederata, where a unit of the Viminacium legion was stationed. An
inscription carved into the schist rock beneath the fortress tower was left by one of the Roman
soldiers, and the fortress encloses a building whose construction predates it, though its exact date
remains unknown [89]. Villages at the foot of both ridges along the narrow plain—some of them
centuries old —preserve buried Roman remains and the legends associated with them [25].

In contrast to Kostolac area, Pozarevac—the largest settlement in the region today—
demonstrates continuity, developing through successive historical phases. Roman presence at the site
has not been clearly confirmed, but Pozarevac is later recorded as a small medieval village that
expanded rapidly under Ottoman rule and became a major town during Prince Milo§’s reign. This
legacy continues to shape the city’s identity, defined largely by its administrative role in a resource-
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rich region that economically supports its subsistence, with the relocation even considered in the 19t
century to boost economic development. Although this study seeks to avoid rigid landscape
boundaries, the evidence suggests that Pozarevac cannot belong to possible Viminacium cultural
landscape. Its geographical, but, also cultural, affiliation is linked to the area west of the Pozarevac
Ridge, extending from the Morava River in the west to the Ridge in the east. This area largely
corresponds to what was known in the 19t century as the Pozarevac Morava [22], a name that reflects
a stronger connection to the Morava River than to the Danube.

The research into human—-environment relationships necessarily includes the names people
assign to elements of the landscape, along with the stories associated with them. Many of these names
predate written documentation and offer a means of accessing the past, acting as cultural traces [222].
As such names often describe specific features of a place, they provide insight into both the natural
and cultural conditions at the time of their creation [243]. Finally, place names are part of the
intangible cultural heritage of the communities that use them; their histories and associated
narratives bind people to their environment, providing a spiritual foundation and a sense of identity
[222]. In addition to local stories linking the area with various later legends, the ethnological and
anthropological interpretation of the plain name - Stig, based on the plain’s topography [24] derives
it from the Latin stygius and Greek stygio, associated with the mythological River Styx. The English
derivative stygian means “extremely dark, gloomy, or forbidding” [244]. Given that the Stig Plain was
a large, nearly uninhabited area with strong gusts of wind and scarce water [24], could it be
metaphorically described as a “cursed, unhappy, sad, and dark field of the dead” [24] (p. 64)?
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Figure 19. Aerial view of the village of Kostolac from the Viminacium Archaeological Park: the Sopot Plateau

with the church and the Danube in the background (left); the confluence of the Mlava and Danube rivers (right)
(documentation of the Institute of Archaeology, Belgrade, Serbia, 2021).

Table 245. (Figure 20). However, what will the future of the Viminacium landscape look like
after coal exploitation ends? While mining has provided employment and supported local continuity
during the contemporary period of rural depopulation, it has also destroyed significant natural and
cultural layers and heavily polluted the environment. Coal development plans in the Kostolac Basin
are adopted in phases according to operational needs. The Drmno strip mine is scheduled to operate
until 2037, with the Drmno thermal power plant continuing supporting the newly planned mines in
other areas. For the first time, the relocation of a village in the wider area - Dubravica on the right
bank of the Morava River - has been proposed, though this plan is not yet approved. Previously, we
mentioned the area of Dubravica village as a possible site for the relocation of Pozarevac during
Prince Milo§’s reign. We can ask ourselves whether coal exploitation in the area would have been
possible if Pozarevac had been located there.

The revitalization of surface coal mines in Lusatia, Germany, ongoing since the late 1990s,
illustrates the uncertainty of the region’s future following the end of industrial activity [246].
Alongside successful ecological restoration —including the creation of numerous lakes, reforestation,
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recultivation, and the introduction of service, sports, and recreation facilities to support the
economy—wind farms and solar power plants have been established. To preserve the region’s
mining identity, many industrial buildings and infrastructures have been creatively repurposed for
cultural events, and architectural interventions have reshaped the landscape. However, the region
faces depopulation, and visitor numbers, though growing, remain low, raising questions about the
economic impact of ending a mining industry that has operated for 150 years and was the region’s
largest employer The effects of surface coal mining, which likely leave a greater mark on the
landscape than any natural disaster or other human activity, are largely irreversible in terms of
repopulation. This may be because, with the complete physical transformation of the landscape, the
spiritual and emotional ties of former residents vanish and cannot be restored. Yet new forms of
attachment emerge, particularly among miners, whose connection to their work endures, especially
in regions with long-standing mining traditions [246].

As Taylor notes, landscape “is not simply what we see, but a way of seeing: we see it with our
eye but interpret it with our mind and ascribe values to landscape for intangible — spiritual — reasons.
Landscape can therefore be seen as a cultural construct in which our sense of place and memories
inhere” [223] (p. 1). Similarly, Schama observes that “landscape is the work of the mind. Its scenery
is built up as much from strata of memory as from layers of rock” [247] (p. 7). Landscapes often
function as miniature cosmoses, with one’s city, home, or body at the symbolic center, while myths,
folk traditions, and communal spaces are embedded in both collective and individual memory within
community and its members—not only reflecting the landscape but also shaping its use and
organizing life within it [248].

Archaeological research can illuminate the rise of “hierarchically organized and urban
societies”, offering new insights into interactions between humans and their environment [249] (p.
654). At the same time the study of human settlements and landscapes is of great importance to
archaeology itself [249], as it can, in turn, yield some of the most significant results by integrating
various scientific disciplines and research practices [250]. This study represents only an initial study
aimed at addressing key topics necessary to understand the development of the Viminacium
landscape and its settlements and guide its preservation based on the results of the process. Further
research on human-land relationships and the life of settlements in this landscape requires
collaboration among the natural, humanities, and social sciences [3] and needs to follow, but also
direct the future archaeological excavations.
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Figure 20. Viminacium Archaeological Park — protected ancient remains and modern facilities at the edge of the
strip mine, thermal power plant and the fields (documentation of the Institute of Archaeology, Belgrade, Serbia,
2021).
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The need for comprehensive landscape research has led to the development of specialised
disciplines connecting the sciences, including landscape archaeology, environmental archaeology,
geoarchaeology, paleoecology, paleoclimatology, and paleogeography [46]. It has also prompted the
survey of the landscape using modern technologies. However, while studying the Viminacium
landscape, we should not overlook historical sources and maps, or the approaches of early
Viminacium researchers and travel writers of the late 19t and early 20t centuries. These authors drew
on history, philosophy, and art, as well as on simple—sometimes personal —reflections on past
human life, recording them in their diaries, but also scientific publications, as impetus for their
conclusions. Invetably connected to the Viminacium landscape and to the people who passed
through or by it, were born or passed away, stayed or departed in the past, archaeology —as a tool
for recovering its remains and understanding their meanings—is ultimately about “human
communication and experience” [251]. Therefore, with respect, but also with caution, we need to
combine these valuable records of researchers with the results of archaeological excavations,
historical i ethnological research, and insights provided by new technologies and transdisciplinary
research, in order to attempt to construct a coherent narrative of the landscape — a neccesarry basis
for its preservation, that is, the appropriate management of its development and change.
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