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This P5 report was made for the Master track of 
Urbanism at the Delft University of Technology 
and dives into my personal interest of Roman 
archaeology and tries to incorporate this rese-
arch into the field of Urban Design. The ancient 
civilizations that have gone before us are a 
place of wonder for me and many others. Mo-
reover I feel personally connected to the area 
of Nijmegen that I chose to work on. I grew up 
hearing the stories of Romans in Nijmegen, vi-
siting museums and even some excavations on 
building sites together with my parents. I hope 
this passion is conveyed through my research 
to design with these stories and bring them to 
life.

Preface
Archaeological visibility, UNESCO development, Dutch Layer approach, Urban Pa-
limpsest, Roman Heritage, Awareness of History

Around 19BC the Romans established their military camps on the hills of Nijmegen in 
their conquest of Germania. After a huge defeat the Roman Empire decided that the 
great Rhine river would be the per-manent border of the empire. From that moment 
on The Lower Germanic Limes was fortified in stone to protect the border from the 
tribes north of the river. After 100 AD the Rhine tributary started flowing southwards, 
the Dutch constructed their dikes and urbanization sped up. Nowadays the historic 
knowledge of the Romans is protected in archaeological locations by UNESCO.

However above ground this archaeology isn’t experienced in the urban fabric and ad-
ditionally the cul-tural memory of this history induces a local identity, but the locati-
ons don’t allow for place attachment or a representation of this identity. Therefore the 
challenge is how to translate this experience to the current locations as part of their 
heritage and the main question can be formulated as ‘’How can urban design sustai-
nably develop the UNESCO sites in Nijmegen-Oost to create awareness and create 
place attachment for the cultural memory of Roman Nijmegen?’’

Nijmegen was chosen for this thesis, since it has the highest concentration of UNES-
CO sites within the Limes in the Netherlands, with 4 overlapping archaeological are-
as. These locations were analysed through the Dutch Layer Approach in Roman and 
current times, becoming a Diachronic Layer Approach that shows opportunities for 
transformation and Roman visualizations.

This research firstly aims to create an elaborate design for the Limes in Nijmegen 
by using methods to design with archaeology. Secondly it seeks to reflect on these 
methods by testing designs and using theory to develop a comprehensive method 
on designing with archaeological heritage, which is in its infancy at the moment. The 
report builds upon the Limes Atlas from 2005 and where Robert Broesi categorized 
10 ways of doing this with references. Using these as design methods sparked creati-
vity, but also showed that there are more elements to the process. The main findings 
were more ways of creating visibility, how interaction with senses and activities cre-
ated awareness, but also that the site must have a sustainable impact to function 
in the community. Furthermore the incorporation of a ques-tionnaire, in cooperation 
with the municipality of Nijmegen, determined what the inhabitants view as heritage 
and opportunities of the sites. This research shows that solutions to current challen-
ges are truly under the soil and that the two fields of archaeology and urban design 
should interact more in future developments.

Abstract
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Image 1.1: Frontier of the Roman Empire with the Lower 
Germanic Limes around 117AD (based on Tataryn, 2012)

The importance of the Lower Germanic Limes 
lies in the quality of achaeological remains 
found in this area (Polak et al., 2020). Due to 
the high water level in this low lying region, 
much of the stone and timber has been pre-
served very well underground.

The border area was a host to a lot more acti-
vity than inland due to the large concentration 
of fortifications, infrastructure and architec-
ture. This caused more locals to settle down 
around the forts and create a base for trade of 
goods from all around the empire over roads 
and waterways. Romans also brought their re-
ligion, military practices and politics with them 
and influenced the local population for centu-
ries.

It introduced the Roman urban traditions fu-
rther into Europe and many cities like Paris or 
London found their origin here. One can claim 
that it is the start of urban life for the Low 
Countries.

1.1 Introducing the Limes
In the year 9 AD the Roman Army lost great-
ly to the Germanic tribes in the Battle of the 
Teutoburg Forest. This moment was very vital 
to the development of Europe, since it meant 
that the Roman Empire quit their ambition of 
conquering Germania and settled behind the 
great Rhine river as the natural barrier of the 
empire (Polak et al., 2020). 

The Lower Germanic Limes is a section of the 
Roman border that has different characteris-
tics from other parts (image 1.1); it was pro-
tected by fortifications relating to water and 
soggy soil. It runs from the German province 
of Rhineland-Palatinate, through the Nether-
lands into North Sea. The Lower Germanic 
Limes became UNESCO World Heritage in 
2021 after its archaeological monuments were 
brought forward for protection. UNESCO aims 
to protect all sections of the Roman frontier 
system in the future as one entity as it was be-
fore.

01. 
CHALLENGES
The first chapter will introduce the Lower Germanic 
Limes and its main characteristics, the develop-
ments that the border has undergone, the issues 
for protection and interaction with archaeological 
heritage. The end reveals the research location and 
concludes with the problem statement.

Introduction, history, urgency, research location
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Image 1.2: Unesco locations in the Netherlands along the 
Limes road (based on Polak et al., 2020a)

1.2 Borderland
The Limes was a dynamic border bustling with 
live and trade. The need for defence made it a 
centre for activities in the Low countries. The 
Limes was lined with military instalations like 
forts, settlements and constructions like roads 
or aquaducts (Polak et al., 2020b). The river 
was also not a wall, nor was it a strong bor-
der. It was open and tribes were allowed to 
live within the empire even though they did not 
have Roman citizinship (image 1.3). Between 
the two cultures was a hybrid zone where the 
two mixed (Tuuk, 2017) The river was also not 
a stagnant border, it was still meandering and 
not held in place by dikes. Even though the 
whole idea of the border is a line with move-
ments, it is protected only in these certain 
spots (Image 1.2).

Most castella (fortifications) were placed in the el-
bow of the rivers course so it wouldn’t be flooded 
(Colenbrander, 2005). Many Roman coins have 
been found far up north, meaning that trade of 
goods happened between non-roman tribes in the 
north and the Roman empire in the south. Trade, 
supplying and mobilizing the army took place on 
the river and along it on the Limes road. These 
were the lifelines connecting all the castella of the 
Roman border. Around a castellum people created 
settlements called Vicus to cater to the needs of 
the army (Colenbrander, 2005). Local goods and 
services were sold creating and economic impulse 
for the region. The Limes border therefore exists 
of three elements, namely the water, the roads 
and the structures (image 1.3).

Image 1.3: Movement along the river at a typical castel-
lum and their elements (based on Colenbrander, 2005)
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The Rhine is synonymous with the Lower Ger-
manic frontier and this was greatly solidified in 
the year 100AD with the construction of per-
manent stone fortifications. 
During the Roman occupation of the Northern 
Tributary a change in the course of Rhine was 
already noticed. More water started flowing 
southwards and with that bringing the bor-
der in danger (image 1.4). If the Rhine became 
increasingly crossable and less navigable, it 
would become harder to defend. Near Herwen 
(at the German border today) where the Rhine 
splits the Romans installed a dike system to 
send more water flowing North. These are the 
first signs of water management in our coun-
try. 

Many years after the presence of Romans the 
river did start flowing south due to the nothern 
tributary closing up (image 1.6). Around 1500 
this had been greatly enhanced by the installa-
tion of dikes around the rivers (image 1.7). This 
locked their course in place and controlled 
their flow (Hooimeijer et al., 2005). What used 
to be the great Rhine was now partially cut off 
from the natural flow of water to prevent flood-
ing. Keeping the rivers in place also meant that 
urbanisation could spread freely over the low 
lands and the rivers could be navigated easily 
to prosper in trade (image 1.8).

1.3 Development of the line

100ADImage 1.5: The large Rhine as the fortified frontier. (based on Rijksdienst voor het Cultureel Erfgoed, 2019)

Image 1.4:The Rhine from 100AD flowing south.
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800Image 1.6: The Rhine flows south due to sedimentation. (based on Rijksdienst voor het Cultureel Erfgoed, 2019) 1500Image 1.7: The old Rhine is cut off with dikes to prevent flooding. (based on Rijksdienst voor het Cultureel Erfgoed, 2019)
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The Romans stayed in the Netherlands for 
over four centuries and left a large impact on 
the landscape, but after many more centuries 
what remains of the Roman structures are bu-
ried underground. There are however some 
examples of how the frontier is shown today. 
Fortications are protected and hidden under 
parks like in Hunnerpark, Nijmegen (image 
1.9). Here a sign notifies people what is bene-
ath them. 

Another example is the Grote Kerk in Elst, 
which is a church build upon the remains of a 
temple. One place of worship continues into 
another (image 1.10). 

The last example is on the Hunnerberg in Nij-
megen where the pavement in a housing area 
sublty reveals that an Amphitheater was once 
on that exact spot (image 1.11). A wide array 
of new landscapes developed on top on the 
Roman landscape and this is one of the diffi-
culties of protecting and designing for the Lo-
wer Germanic Border. For every design it will 
be about the above ground and underground 
relations for any visualisation.

Image 1.9 A sign explains where the fort was for hickers 
(van Dinteren, 2017)

Image 1.10: Temple foundations underneath the Grote 
kerk in Elst (Tempel Kerk Museum Elst, 2018)

Image 1.11: Amphitheater in the pavement in Nijmegen 
(Joris, 2020)2000Image 1.8: Dikes allow for the Netherlands to urbanize. (based on Rijksdienst voor het Cultureel Erfgoed, 2019)

1.4 Surface and subsurface
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The sites are put under protection of UNES-
CO to secure them from harmful functions 
that could influence the archaeology. It is to 
control what happens on top of the sites and 
to retain the knowledge that is in the soil for 
future generations. All archaeology must be 
kept in situ and only ex situ (excavated) if pre-
servation underground cannot be guaranteed 
(Bringmans, 2018). The remains are locked in 
its context and research will only be perfor-
med once with future techniques and para-
digms. Harmful practices such as agriculture 
(ploughing) , urbanisation (foundations) and 
placement of trees (roots) are limited. Current 
trends of climate adaptation (Ministerie van 
Algemene Zaken, 2021) and the housing shor-
tage (Obbink, 2020) in the Netherlands also 
put pressure on space on and under the soil, 
which makes protection even more urgent. 

A hold is put on the location, but at the same 
time potential is unlocked (Image 1.12). Tourism 
can become a great resource for the city, due  
to the brand of UNESCO putting the sites on 
the same list as Taj Mahal, The Great Wall of 
China and the Pyramids. Reuse of heritage is 
also a sustainable solution of coping with futu-
re needs of the city. Heritage needs to play an 
active role in the community its in instead of 
just being protected. This will protect the heri-
tage sustainably for the long term and have 
financial incentives for the community. (Obad 
ŠćItaroci & Bojanić Obad ŠćItaroci, 2019). 
Protection can therefore also turn into an op-
portunity.

Image 1.12: Icons for the pressures on the new UNESCO 
heritage sites. 

1.5 Urgency for protection
Nijmegen was selected for this case study, 
because it has the highest concentration of 
UNESCO protected sites of the Limes, namely 
five (Image 1.13 & 1.14). Nijmegen-East was spe-
cificially chosen for this in depth research for 
its high density with three of these sites over-
lapping in an Urban context. The first two car-
ry fortifications with multiple iterations and de-
velopments during the Roman times. The third 
site is an aquaduct that was built to supply the 
army camps with a clean and steady flow of 
water from the hills outside the city. Nijmegen 
was subject to 400 years of Roman influen-
ce and the most important and oldest Roman 
settlement that is located in the Netherlands 
today (van der Heijden, 2008). The confluence 
of these places and the intensive history ma-
kes it a prime spot for my research and design. 
Nijmegen is also unique in the Limes since it is 
not directly at the border. Furthermore I grew 
up in this city and therefore share a personal 
connection to the city. I am one of the people 
that is proud of the great stories of Nijmegen 
as the oldest city in the country and heard the-
se growing up without being able to see the-
se grand structures anymore. This makes me 
very passionate to research this history and 
visalize it in designs as well.

Image 1.14: UNESCO world heritage sites in Hunnerberg, 
Nijmegen (Polak et al., 2020b). 

Image 1.13: Location of Nijmegen within the Netherlands 
and the Limes UNESCO Sites (Polak et al., 2020b)

1.6 Research location
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Around 19BC the Romans established their mili-
tary camps along the great Rhine as the natural 
border. In the 2000 years following this the ri-
vers started flowing differently, the Dutch built 
dikes and urbanization developed. Nowadays 
the historic knowledge is protected in archae-
ological locations by UNESCO. However above 
ground this archaeology often isn’t experienced 
in the urban fabric. The line was also a dynamic 
river bustling with activity and movement, whi-
le UNESCO protects it in a few spots. Moreover 
the cultural memory of this history induced pri-
de and a local identity, but the locations don’t 
allow for place attachment or a representation 
of this identity. Therefore the problem is how to 
translate this Roman experience to the present 
in the location of Nijmegen-East.

Problem 
statement

02. 
METHODOLOGY
The problem statement is supported by theory on 
heritage and is translated into a research question 
The methods are laid out that will lead to the expec-
ted outcome of this research. This determines the 
structure of this report, which is introduced in form 
of a conceptual framework.

Theoretical framework, research question, methods, structure
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HOW CAN URBAN DESIGN SUSTAINABLY DEVELOP THE UNESCO SITES IN NIJMEGEN-OOST TO CREATE 
AWARENESS AND PLACE ATTACHMENT FOR THE CULTURAL MEMORY OF ROMAN NIJMEGEN?

What are the Roman structures in the 
UNESCO sites of Nijmegen-Oost?

Where are people aware of Roman 
Nijmegen?

How can Roman history contribute 
to a sustainable future?

How can urban design create place attach-
ment and awareness with archaeology?

What is the cultural memory of Roman 
Nijmegen?

2.2 Research Question
How can urban design sustainably develop 
the UNESCO sites in Nijmegen-Oost to create 
awareness and create place attachment for 
the cultural memory of Roman Nijmegen? is 
what this research concerns. Image 2.1 shows 
how the sub questions emerge from the main 
question. These are interconnected in order to 
answer the main question.

What are the Roman structures in the UNES-
CO Sites of Nijmegen-Oost? Is about encove-
ring and realising what Roman Nijmegen is and 
what meaning it carries. It is then also impor-
tant to know what is visible, then ‘Where are 
people aware of Roman Nijmegen?’ can be 
determined through researching the methods 
used. The goal is to increase the awareness 
and place attachment, but ‘‘How can urban de-
sign create place attachment and awareness 
with archaeology?’’ will elaborate on how and 
where to apply the methods.

‘‘What is the cultural memory of Roman Nij-
megen?’’ seeks to determine which memories 
can be used in the designs and what people 
know of the history.

How can Roman history contribute to a sus-
tainable future? The visualisation of Roman 
history will land in an environment where it can 
make a sustainable impact. A Sustainable fu-
ture can be judged by the four pillars of sustai-
nability: Human/cultural, social, environmental 
and economical (RMIT University, 2017). The 
tourists and residents will be catered to in cul-
tural needs, that is the main pilar of this rese-
arch. It is importants however to also design  
the Roman history in a way that it encourages 
connections between people, the community 
profits financially and that climate change is 
combatted. 

The history of a place exists in the memory of 
the people and bringing them to the surface 
will represent the identity and culture of a lo-
cation and experience it (Goussous & Al-Ham-
madi, 2018). Archaeological remains produce 
emotions and convey experiences that main-
tain the cultural memory and identity. (Ireland, 
2016) Archaeological areas are testaments 
of the past and how a city developed socially 
and culturally. Local culture takes pride in this 
urban memory which fortifies the inhabitants 
identity (Cengiz, 2018). Activities around this 
past help people understand this identity and 
interact more with their tangible and intangible 
heritage. 

Place attachment and interaction
Archaeological sites should therefore need 
to be protected from future development and 
should interact with the daily urban life by 
being visualized. They are the urban memory 
of the location and need to be experienced 
to give the city meaning (Obad ŠćItaroci & 
Bojanić Obad ŠćItaroci, 2019). Visibility & ac-
cessibility of heritage can make people more 
aware of the values. Memory can become or-
dered by the place and is experienced through 
the senses (Ireland, 2016) by interacting with 
the remains.  More social interaction leads to 
emotional closeness and increases the place 
attachment between residents and also tou-
rists (Woosnam et al., 2018). Local participa-
tion in heritage and tourism is also linked to 
economic, social and cultural benefits result 
in more place attachment (McCool & Martin, 
1994). Place attachment is considered the 
yearning to maintain closeness to a location 
(Cao et al., 2021).

New connections
The solution can be summarized as to sustai-
nably develop the sites with methods of visua-
lizing archaeology (introduced by Broesi in the 
Limes Atlas (Colenbrander, 2005)), interacting 
with the design to engage the senses and cre-
ating awareness that binds their pride to the 
UNESCO sites. The end result will be spaces 
where inhabitants can experience their identi-
ty and create new memories.

UNESCO world heritage development
UNESCO stands for the United Nations Edu-
cational, Scientific and Cultural Organization 
and its main goal is to encourage exchange 
of knowledge by ensuring the safeguarding of 
cultural and natural heritage (UNESCO, 2022). 
UNESCO does this by instating programmes 
that are in line with the Sustainable Develop-
ment Goals for 2030 set at the UN General 
Assembly in 2015. The UNESCO brand of pro-
tection draws a great amount of attention to 
the protected sites and give them the oppor-
tunity to sustainably develop them as touristic 
sites. Local residents may also enjoy the im-
proved quality of public space with the effects 
of redevelopment (Cao et al., 2021). Tourists 
seek destinations that have a great amount of 
authenticity and a feeling of otherness from 
another culture. At the same time there is the 
threat of ‘Disneyfication’ where everything be-
comes more similar to ensure quality and de-
creasing otherness. (Khirfan, 2017). Heritage 
therefore needs to serve as a unique commo-
dity and a resource for the residents to profit 
off. 

Cultural memory and identity
Meanwhile the memory of Nijmegen as the 
oldest city and founded by the Romans still 
exists separated from the sites. The city and 
inhabitants get their pride and identity from 
this cultural memory, which is formed by texts, 
monuments or rituals for example (Meckien, 
2013). These build up the story of a commu-
nity’s past and creates a sense of belonging 
and connectiveness. But in this case there is 
the opportunity to connect these memories to 
the sites that receive UNESCO protection and 
create a unique place for them in their deve-
lopment (image 2.2). 

2.1 Theory

Image 2.1: The main question and subquestions
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Image 2.2: The theoretical framework with new connections.
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2.3 Methods

Image 2.3: The two goals of this research.

Image 2.4: Research methods.

Goals
There are two main goals in this report (image 
2.3). Firstly to create a design for the UNES-
CO sites of Nijmegen on the city scale, but 
also the effects on the small scale of streets 
and public spaces in Nijmegen-East. These 
will be places that the people can attach their 
collective memory of Roman Nijmegen to.
The second goal is to test methods of de-
signing with archaeology and reflect back to 
create a comprehensive approach for archae-
ological sites. Robert Broesi (co-writer of the 
Limes Atlas) categorized ten of these me-
thods (Colebrander, 2005) and in these rese-
arch these will be used as a starting point from 
which the approach is extended.

Diachronic layer approach
This research combines two methods of ana-
lysing the land to reach the final design, name-
ly the Dutch layer approach and the Urban pa-
limpsest to form a ‘’diachronic layer approach’’ 
(image 2.4). The Dutch layer approach looks 
at the environment in the three layers of Oc-
cupation (Red and green), Network (Trans-
port) and Substratum (Water management). 
These coincide with the main elements of the 
Limes being the Structures, Roads and Water 
respectively. These layers are separated sin-
ce they change at different paces in time and 
often belong to different levels of government, 
causing them to create different networks 
with their own claims on the land (Van Schaick 
& Klaasen, 2011).

Since the goal is to see the potential of brin-
ging Roman structures back to life, the palimp-
sest is brought in to compare historic layers to 
the current time of 2022. This research always 
seeks to look at the relations between the 
above ground and underground. A palimpsest 
is a type of script where monks wrote over 
the previous texts, but the erasure still left a 
trace (Kjerrgen, 2011). We can look at the ur-
ban landscape in the same way and see what 
impact the Romans had. The Diachronic layer 
approach explores each layer individually and 
through time before they can create coheren-
ce together. This will happen through (historic) 
mapping and (historic) literary reviewing. This 
combines the research field of Urban design, 
archaeology, hydrology and landscape design 
(Image 2.5). Archaeology is an exact science 
that can result in multiple interpretations of the 
past. The role of design here is to be inspired 
and translate that duality into the project. The 
areas of overlap will be highlighted in a vision 
of Nijmegen with the spaces of high potential 
for visualisations of the Roman archaeology 
to create coherence through urban planning 
(Van Schaick & Klaasen, 2011). This will give 
them a modern and sustainable meaning.

Engagement
The human element is added in the form of 
participation an seen as the catalyst for co-
herence and the final design. A questionnaire 
was made to involve the inhabitants of Nijme-
gen and research the place attachment of re-
mains to the collective memory of the Romans. 

The 10 methods of designing with archaeology 
were shared in 10 variants through a survey. 
The results of the questionnaire were discus-
sed in a workshop to create further conversa-
tion about the subject and sites. Engagement 
is key in determining what the values of herita-
ge are and the catalyst for change (Council of 
Europe, 2022). The Faro convention in 2005 

determined that the object is not the heritage, 
but the meaning that it represents to people. A 
dialogue about the questionnaire will actively 
involve inhabitants into the development op-
tions and strengthen the community socially, 
culturally and economically. 
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03. 
PALIMPSEST
This chapter explores the history of Nijmegen-East 
and Nijmegen in general from before the Romans 
until today. The Roman period is researched into 
great depth and split into multiple eras. At the end 
it is revealed what can still be seen from the Roman 
Empire after the developments the city went through 
since and which of these areas are protected.

History of Nijmegen, Roman age, medieval, modern times, visibility, protection

Image 2.5: Fields of research overlapping with Urbanism in 
this report.

Image 2.6: Excluding layers is nearly impossible.

Cultural/User layer
Finally the spaces most suitable for visuali-
sation are expanded upon on a smaller scale. 
Their palimpsest will be looked at to determine 
the genius loci (spirit of the place with cultu-
ral significance and also to not exclude other 
influential layers of history (Kjerrgen, 2011)) 
(image 2.6). This will inspire the final design. 
This is the final layer that involved the cultu-
ral and user perspectives that move with na-
tural daily or weekly cycles, more than linear 
change through time (Van Schaick & Klaasen, 
2011). The Roman design makes changes into 
every layer, but most of all creates new visibi-
lity, interactions and awareness with the users 
of the location it lands in and attaches their 
cultural memory to the place.

Structure
The methods laid out in this research also 
roughly follow the content of this report, cre-
ating the following layout for further reading:

Chapter 03 Palimpsest: Showing the history 
of Nijmegen.

Chapter 04 Occupation: Analysing the Ro-
man and current structures.

Chapter 05 Network: Analysing the Roman 
and current roads and connections.

Chapter 06 Substratum: Analysing the Ro-
man and current water elements.

Chapter 07 Engagement: Creating participa-
tion through a workshop and questionnaire.

Chapter 08 Coherence: Overlapping the op-
portunities. 

Chapter 09 Cultural layer: Small scale pa-
limpsest and the new (Roman) user layer.

Chapter 10 Conclusion: Results and answers 
to the main questions.

Chapter 11 Reflection: Further research and 
ethics.
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Image 3.1: Moraine creation in the Saale Glaciation 
(200.000-130.000 BC) (based on Verhagen, 2021a)

Image 3.3: Moraine erosion in the Weichselian glaciati-
on (110.000-10.000 BC) (based on Verhagen, 2021a)

Image 3.2: Geology of Nijmegen in the Saale Period 
(200.000-130.000 BC) (based on Verhagen, 2021a)

Image 3.4: Geology of Nijmegen in present time (2022) (based 
on Magnee-Nentjes & Gemeente Nijmegen, Bureau Archeolo-
gie en Monumenten, 2010)

The moraine that most of Nijmegen-East is 
a part of was created in the Saale Glaciation 
when glaciers of ice pushed the terrain up-
wards with its immense weight (Verhagen, 
2021). The loam-clay soil underneath them al-
lowed little water to enter causing the glaciers 
to glide southwards (image 3.1 & 3.2). In this 
period the Rhine was forced to flow below the 
edges of the ice and moraines, meeting the 
Meuse river earlier in the delta than nowadays 
(Abma, 2021). 

In the Weichselian Glaciation the ice did not 
extend this far south and it was the melting 
runoff from these glaciers that started res-
haping the moraines. Meltwater carried rub-
ble downstream and sand without vegetation 
was moved by the wind towards the higher 
grounds (Verhagen, 2021). The Rhine eventu-
ally cut through the elevation and eroded its 
path (image 3.3). This changed the shape of 
the moraine into what the Romans encoun-
tered: A steep edge next to a low river valley 
(image 3.4 & 3.5).

3.1 Geological creation
Image 3.5: Free flowing river in the Oojipolder 
around 10.000 BC (own image)

3130

M
Sc

 T
he

si
s 

M
ax

 C
or

be
ek

Th
e 

so
lu

tio
ns

 a
re

 u
nd

er
 th

e 
so

il



Image 3.7: Map of Nijmegen between 15-70AD (based 
on Heijden, 2005)

Image 3.6: Tribes in the Netherlands at the time of the 
Romans (based on van Renswoude, 2013)

Around 19 BC the Romans set camp for about 
15.000 soldiers on the Hunnerberg (in Nijme-
gen-East today). Innitially the Roman emperor 
Drusus aimed to conquer the whole of Germa-
nia, but after a huge defeat in the Teutoburg 
forest, they were forced to abandon this con-
quest and retreat behind a natural border like 
the River Rhine (van der Heijden, 2008).

Nijmegen was chosen by the Roman army, be-
cause it is the last highland next to the river 
(image 3.7) (Abma, 2021). After massive defo-
restation the location gave a masterful over-
view of threat entering the empire. The army 
could swiftly move toward a threat on the bor-
der from this base further inland. Around 12BC 
the camp on the Hunnerberg was dismantled 
and a smaller commandpost was erected on 
the adjacent Kopse Hof with members of royal 
families staying in its luxurious villa at various 
times (Abma, 2021)

3.2 Nijmegen 19BC-69AD

I
mage 3.8: A Roman-Batavian village in c. 100 AD (Kriek, n.d.-a)

The Romans army brought their respective 
cultures with them, as it can be contested how 
purely Roman these divisions from all around 
the empire actually were (image 3.8). As a 
show of cooperation between the local cul-
ture and Roman, the Batavi (Image 3.6) were 
given a city called Oppidum Batavorum (city of 
the Batavi) (van der Heijden, 2008). It is often 
thought that the Dutch descended from the 
Batavi, but they were a real part of the Roman 
empire and intermarried as well. Batavi were 
known for their cavalry skills and therefore 
used in various divisions and even as the em-
peror’s lifeguards. As an ally of the Romans 
the Batavi also did not pay taxes (Tuuk, 2017).
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The year 69 brought the revolt of the Batavi 
onto the Roman empire under the leadership 
of tribeleader Julius Civilis. The Batavi com-
pletely burned down the Oppidum Batavorum 
and the wooden commandpost on the Kopse 
Hof. After taming the uprising, the Roman em-
peror constructed a more permanent fortifica-
tion out of masonry to replace the more tem-
porary wooden camp and secure the border 
(image 3.10) (van der Heijden, 2008). The Lo-
wer Germanic Limes as we know it was from 
then set in stone. Traders also settled in the 
area (canabae legionis) surrounding the camp 
(image 3.9). A marketplace, hostel, stables and 
amphitheatre were constructed just outside to 
provide for all necessary entertainment. An 
6km long aquaduct was also dug to supply the 
camp of about 10.000 people with clean water 
from a steady source of groundwater, estima-
ted to be around 500.000 liters a day (Abma, 
2021). The spring is still located in the forested 
hills just outside Nijmegen today.

The city was also rebuilt, but further west in 
the low riverplains and now named Ulpia No-
viomagus Batavorum. The name means the 
New Batavian Market of Marcus Ulpius Trai-
anus, after the Roman emperor who gave the 
city its’ rights (van der Heijden, 2008). Here 
there were also a large array of public func-
tions like temples and bathhouses. A ponton 
bridge connected the city to the northern bor-
der of the Roman Empire on the same locati-
on as the current railway bridge. A lot of effort 
was invested in Nijmegen, which says that the 
Romans were here to stay.

Image 3.9: Map of Nijmegen between 70-260AD (based 
on Heijden, 2005)

3.3 Nijmegen 70-260AD

Image 3.10: The permanent fort built after the Batavian revolt of 69AD 
(Kriek, n.d.-b)
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Nijmegen would remain like this for almost two 
centuries, near the end of the Roman presen-
ce in the lower countries, the Roman army re-
treated to a new castellum on the Valkhof hill 
due to raids at the border (image 3.13) (Abma, 
2021). On the same location where the Oppo-
dium batavorum was located 200 years before 
(image 3.12). Around the fortification Frankish 
tribes also settled down and it is often though 
that they invaded, but most were actually in-
vited but the Roman Empire to defend the 
border so their forces could be used elsewhe-
re (van der Heijden, 2008). The edge of the 
empire was not like we know borders today, 
tribes could move freely and inhabit the land, 
gaining citizinship was a lot harder though. 

The Roman Empire started to collapse slowly 
near the end of the 4th century due to inter-
nal conflict between emperors, uprising and 
tribes seizing the opportunity to invade. The 
disappreance of the Roman fortifications, cau-
sed Nijmegen to lose its dynamic trade and 
bustling movement that a border city brought 
to the table (Abma, 2021). Less materials were 
needed for construction and trade was at an 
all time low. Image 3.12: Map of Nijmegen between 260-400AD 

(based on Heijden, 2005)

Image 3.11: Migration of tribes in the Netherlands at the end 
of the Roman period. (based on Erren, 2013)

3.4 Nijmegen 260-400AD

Image 3.13: Entrance to the castellum on the Valkhof hill. 
(Kriek, n.d.-c)

The Franks living around Noviomagus also mi-
grated south of the border to what is France 
today (Image 3.11). There these tribes would 
establish the Frankish empire with Charle-
magne at its throne around 800AD and could 
be considered the successors of the Western 
Roman Empire (van der Heijden, 2005). 
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Image 3.19: Nijmegen in 1875 (based on Kadaster, n.d.)

Image 3.18: Nijmegen in 1649 (based on (Blaeu, 1649)

3.5 Fortifications 777-1870 
The Franks inherited the castellum and trans-
formed it into a palace fit for king Charlemag-
ne around the year 777.
It had an inferior function in the empire and 
houses just a few hundred people. Stone from 
Ulpia Noviomagus was reused in 1155 to build 
the Valkhof castle where the dukes of Gelre 
would receive important guests. The defensi-
ve Valkhof would turn from the retreat to the 
source of Nijmegen (image 3.20).

After the Romans had left for centuries, the 
city of Nijmegen developed great economic 
prosperity due to its location on the river 
Waal and membership of the Haseatic League 
(Heijden, 2005). The city was back at 10.000 
inhabitants and to protect their belongings a 
city wall was constructed (image 3.18) (Abma, 
2021). This wealth came to a halt when the 
cities in Holland rose to prominence and Nij-
megen was used as an important fortification 
once again, but this time on the eastern border 
with Prussia (Heirbaut & Gemeente Nijmegen, 
Bureau Archeologie & Monumenten, 2011). Image 3.20: View of Nijmegen from the river Waal and the 

Valkhof castle (Cuyp & Dordrechts Museum, c. 1660)

From 1732 Nijmegen was suffocated by a cor-
set of dry ramparts in two rows (image 3.19). 
The Forts formed a tight ring around Nijme-
gen, with the zone inbetween being off limits 
for building activities due to defence purpo-
ses. In 1817, on the exact spot where the per-
manent Roman camp had been a new fort cal-
led De Sterreschans was placed for the same 
reason: overview (Abma, 2021).
The wealthy people of Nijmegen would flee 
cramped and smelly city to their large estates 
in the surrounding landscape (Abma, 2021). 
The city was locked in this state until the 
Vestingswet of 1874 allowed for dismantling 
(Heijden, 2005). At the same time cities with 
more than 50.000 inhabitants received the 
right to a train station, freeing Nijmegen and 
connecting it to the rest of the Netherlands.
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Nijmegen was finally able to expand outward 
and it soon did this eastward on the plateau 
where the new neighbourhoods were cate-
red towards wealthy people returning from 
around Nijmegen and the Colonies in Indo-
nesia (Heijden, 2005) (image 3.22). The old 
centre was viewed as too dirty due to being 
overcrowded for centuries, Nijmegen needed 
a new face.

Tourists were also attracted to Nijmegen for 
its natural beauty with going on spectacular 
walks being in fashion (Abma, 2021). Industri-
alisation was in progress and in 1889 a tramli-
ne was constructed to the hills with hotels as 
the final stop. Many Dutch landscape painters 
gathered there for the picturesque views.

Nijmegen East saw the rise of high end man-
sions and affordable worker’s houses. As 
discussed in the last chapters, the Roman in-
fluence in Nijmegen lasted for more than 400 
years and had many redevelopments. For cen-
turies after the Roman Empire fell the stone 
remains were reused and up for grabs as an 
open quarry. At time of the expansion the re-
mains were mostly buried underground.

Image 3.21 : Roman structures in Nijmegen and excavation 
sites (based on Kadaster, n.d.  and Polak et al., 2020a)

Image 3.22: Nijmegen in 1920 (based on Kadaster, n.d.)

Image 3.23: Archaeologist W. C. Braat posing in the excavati-
ons of Pottery ovens in Holdeurn near Nijmegen (Rijksmuse-
um van Oudheden Leiden, 1941)

3.6 Expansion east 1920
The interest in the past of Nijmegen lied in the 
hand of private exploiters. Businessman Ge-
rard Marius Kam (1836-1922) was one of the 
people that funded excavation works and the 
creation of Museum Kam (predecessor to the 
Valkhof Museum) that would house his collec-
tion (Maenen & Regionaal Archief Nijmegen, 
2010). The understanding of the great findings 
that lay underneath Nijmegen started to deve-
lop (image 3.21 & 3.23).
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3.7 Reconstruction 1960-2022
Expansion was paused during the second 
world war, but would soon after continue as 
part of the reconstruction period. The cen-
tre of Nijmegen was greatly hit during the 
war by an American bomb (image 3.24). 800 
people were killed and many more lost their 
home (Heijden, 2005). Nijmegen was also on 
the border of Operation Market Garden for 
months, causing more damage in the process 
of liberation. 

The unbuilt parts of Nijmegen-East such as 
the Kopse Hof were used for temporary emer-
gency housing (van Enckevort & Gemeente 
Nijmegen Bureau Archeologie en Monumen-
ten, 2014). Eventually the empty and destro-
yed spaces were built up again.

With the eastern moraine and river polders 
being off limits to built (due to natural value) 
the city moved its focus to the southwest in 
the 1970s. Over the channel constructed just 
four decades earlier, the large Dukenburg 
estate was bought from its owner and built 
up. Currently Nijmegen combines the Room 
for the River program with expansion over the 
river Waal up North. This was the last suitable 
option and the large project is being filled up 
at the moment.  

In the last decades Nijmegen-east has only ex-
perienced minor alterations in the urban fabric 
of merging or splitting building blocks and re-
development. The city of Nijmegen is growing 
fast, due to its highly protected underground 
and above ground it is not considered as a 
location for densification, but as an area with 
cultural potential. (Gemeente Nijmegen, 2020)

Image 3.24: Nijmegen in 1960 (based on Kadaster, n.d.)

Image 3.25: View of the new expansion Van ‘t Santstraat in 
Nijmegen Oost (van Overveldt, n.d.).
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The Roman history of Nijmegen spans over 
more than 400 years and therefore there is 
not one Roman layer of but it consists of multi-
ple Roman layers in itself (Image 3.27). 

It is difficult to arrange in one map, but ima-
ge 3.26 shows all layers at once on top of the 
current situation.  Some sites lie protected and 
dormant underground  in parks or public spa-
ces waiting for future developments. Here the 
spaces such as roads or voids in the grid are 
what remains. Many structures overlap howe-
ver, such as the amphitheatre with a ditch from 
the former camp and forts where roads used 
to be. The site shows a degree of complexity 
when wanting to visualize Roman Nijmegen.

The map in 3.26 also gives a valse image of 
the past when all layers are turned on. In reali-
ty visualizing the past could also give a similar 
image and therefore layers must be differen-
tiated in design with respect to the present 
situation. 

3.8 Roman age

Image 3.26: All layers of Roman Nijmegen on top of the 
present situation (based on Polak et al., 2020a)

Image 3.27: Layers of Roman Nijmegen on top of the 
present situation (based on Heijden, 2005)
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(Verschoten, 2013)(Joris, 2020)

(Nabuurs, n.d.)

(Bestemming Buitenlucht, 
2022)

(Wennips, 2020)

(Reese, 2018)

(VisitNijmegen, 2023)

(Valkhof Museum, 2022a)

(Valkhof Museum, 2022b)(Veringmeier, 2020)
(Wassenaar, 2017)(Stadspartij Nijmegen, 

2021)

(van Dinteren, 2017)

Image 3.28: Ways that archaeological remains are shown in Nijme-
gen (based on Colenbrander, 2005 & Aquaduct Groesbeek, 2022b)
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Image 3.29: Ways to show archaeological remains (Colen-
brander, 2005)

Image 3.30: Ways that archaeological remains are shown in 
the Limes (based on Visser et al., 2015)

3.9 Roman visibility
In the Limes Atlas, Robert Broesi categorized 
ten possible strategies of showing archaeolo-
gical remains (3.29). These can be divided in 
two distinct groups. The first group is showca-
sing physical remains that can be seen direct-
ly or have been rebuild close to the original. 
The second group are translations that show 
archaeology indirectly through design.

The Netherlands in general does not host 
many physical remains of the Roman period 
that are visible. Most of the Lower Germanic 
frontier translated into design (Image 3.30). 
Another big part can be seen in Museums be-
hind a payment barrier and indoors, however 
they are the portal to conveying the past to the 
present day.

These methods can be projected on Roman 
remains and references in the region of Nij-
megen (image 3.28). Nearly every icon can 
be seen in the area, with the exception of a 
reconstruction. The archaeology is translated 

in with many ‘Update’ and ‘Branding’ in Nijme-
gen-East, but more west towards the centre 
of Nijmegen the physical remains are visible in 
Museums or incorporated into buildings. More 
can be seen of the Roman city than the forti-
fications in Nijmegen-East. There is also not 
a homogenous informative route connecting 
all Roman visualisations. Instead the route 
through the fortifications includes only infor-
mative panels and one visualisation of a gate.

Much of Nijmegen’s Roman origin is still hidden 
under the soil, even though it is the archaeolo-
gical epicentre of the Netherlands for Roman 
history (Tuuk, 2017). The visualisations are of-
ten aged and do not give the full impression of 
Roman Nijmegen (Mols, 2022). Nijmegen had 
many opportunities to show remains after ex-
cavations, but did not take these chances and 
left little trace (Dinther, 2021).

Image 3.31: Protected landscape & cityscape (based on (IPO, 
2017), (IPO, 2018), (Ministerie van Onderwijs, Cultuur en We-

tenschap, 2019) & (Gemeente Nijmegen, n.d.)).

3.10 Protected land
This Roman Heritage is nowadays protected 
by a range of laws, but it is also not always the 
physical objects that are protected, but regi-
ons of high value as a whole serve as monu-
ments.

The Roman archaeological remains are protec-
ted by UNESCO and as national monuments 
(image 3.32). These areas differ however, cre-
ating areas that are protected by both or only 
one. The areas of value that were not excava-
ted in the last decades are now national ar-
chaeological monuments. Moreover UNESCO 
differentiates Nominated properties with more 
strict rules than Buffer zones. The Nominated 
properties do not allow any disturbance of the 
soil unless vital to the city’s functioning (such 
as sewage). UNESCO properties that are not 
national monuments do not receive the neces-
sary protection at state level, meaning up to 1 
meter depth is permitted to be disturbed.

Above ground the landscape is also highly lay-
ered with protections at multiple levels (Ima-
ge 3.31). The edge of the moraine part of the 
National Landscape the Gelderse Poort that 
safeguards scenery that the entrance of the 
Rhine into the Netherlands brings. This pro-
tection influences what can be developed in 
this environment within the aesthetics. The 
same applies for the protected cityscape and 
monuments in the area.

The forested and steep edge of Nijmegen-East 
is part of the National Nature Network. Flora, 
Fauna and limited opportunities for densificati-
on need to be kept in mind when redeveloping. 
The stacked levels of protection dictate what 
will be possible on the site itself and what the 
heritage actually is by the label that has been 
put on it.

Image 3.32: Protected archaeology in Nijmegen 
(based on Gemeente Nijmegen, n.d.).
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From day one Nijmegen’s’ location was gifted 
by the glaciers in its geological formation. The 
Romans chose the hilly moraine as a military 
outpost of their empire and with that founded 
the city that is now known as Nijmegen. Soon 
the camps developed into a permanent and 
successful settlement bustling with live and 
trade. Nijmegen would remain in the empire for 
400 years, showing different factettes. When 
designing these factettes, layers should be 
differentiated. Even after the Roman Empire 
fell, the story of Nijmegen continued to be one 
of military importance, destruction and rising 
from the ashes. Centuries of history and expan-
sion cover what we know to be Roman. Few tra-
ces of grand quality remain in public space, but 
the hope lies in translating the large protected 
heritage areas. 

3.11 CONCLUSION
04. 
OCCUPATION LAYER
The Romans brought their own style of buildings, li-
festyle and cuisine. The current city layout and its 
functions will be compared to the fortifications bu-
ried underneath. Moreover how their lifestyle impac-
ted the landscape and findings will be discussed.

Castra, materials, green, public/private, functions
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“If there is still anything left of the splendor of 
the Latin language, now that it has disappea-
red from Belgica and the Rhineland, it resides 
in you. As long as you are unharmed and able to 
speak, the Roman language will not falter, even 
if Roman law fails at the borders.’’

- Sidonius Apollinaris, 5th century AD 
(Colenbrander, 2005)
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4.1 Castra
Nijmegen east had three consecutive castra in 
Roman times between 19BC and about 270AD 
(image 4.2). These fortifications housed mul-
tiple army divisions to defend the Lower Ger-
manic Limes. Today they are covered by 20th 
century expansions of Nijmegen, the city that 
was born from these camps.

4.1.1 Castrum Hunnerberg 19BC
The first fortification in Nijmegen may also be 
considered to be the cradle of the Lower Ger-
man Limes. (Polak et al., 2020b). The camp 
was a temporary outpost for the conquest of 
Germania (Tuuk, 2017). It housed a minimal of 
two army divisions with at least 10.000 soldiers 
(van der Heijden, 2008). What surrounded 
them were wooden ramparts with towers eve-
ry 24 meters and a 2 kilometers  long dry moat 
(image 4.5). The fort was filled with wooden 
barracks, a praetorium (Commander’s House) 
and principia (military headquarters). The 
northern edge ends at the moraine with kilo-
metres of free sight. Due to its wooden con-
struction underneath another castrum, less is 
knows about the layout.

4.1.2 Castrum Kopse Hof 12AD
A smaller outpost with cavalry units replaced 
the large camp. Large wooden construction 
works in the area led to massive deforestati-
on, which aided in the view (Tuuk, 2017). It is 
suspected that emperors Drusus, Tiberius and 
Germanicus prepared their campaigns against 
the northern Germania here in the Praetorium 
(image 4.3). The fort is appreciated for its ir-
regular shape, luxurious praetorium and boun-
tiful findings. The edge of the moraine was 
used as a trash dump, so a lot of the food cul-
ture was excavated (Polak et al., 2020b). The 
Horreum stored grain rations. (Colenbrander, 
2005)

4.1.3 Castrum Hunnerberg 70AD
After the Batavian revolt incinerated Oppidum 
Batavorum, a fort was constructed in stone 
and ceramics to permanently calm the area. A 
civil settlement developed around the castrum 
with nurturing functions like an amphitheatre, 

market and stables. The principia (image 4.4) 
was located on crossing paths in the centre, 
the physical and mental centre of the castrum 
(Colenbrander, 2005). Via principalis from 
west to east is the main road that connects to 
other settlements of the Limes (Colenbrander, 
2005). The main organizing axis of the cas-
trum. A checkerboard pattern was in fashion 
for organizing the fortifications.

2

5

6

6

7

6

6

9

1. Praetorium
2. Principia
3. Horreum
4. Wooden rampart
5. Stone rampart
6. Porta
7. Dry ditch
8. Mansio
9. Via principalis
10. Castellum divisorium

1

2

3

4

9

6
6

6
6

7

8

10

Image 4.1: The three Roman castra of Nijmegen in chronologi-
cal order (based on Polak et al., 2020b)
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Image 4.2: Roman gate in Autun (Chabe01, 2017)

Image 4.3: Reconstruction of the Praetorium at Kopse Hof (Smith, 1998).

Image 4.4: Reconstruction of the Principia at Hunnerberg (Jonker, 2002).

Image 4.5: Reconstruction of the wooden ramparts in Haltern am See (Peterse, 2010).

Image 4.6: Masonry Roman city walls of Lugo (Slotboom, 2018)56 57
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4.2 Buildings today

Image 4.7: Functions in Nijmegen East with the fortifications 
shown.

4.2.1 Residents 
Currently most of what remains of the castra 
is underground and covered by the neighbour-
hood of Nijmegen-East (image 4.8). The ma-
jority is low rise, consisting of 41% of houses 
here (Gebiedsverschillen, 2022), mostly built 
before the year 2000 (AlleCijfers.nl, 2023). 
Nearly half of all houses are privately owned 
and on average more people have enjoyed a 
higher education than the rest of the Nether-
lands, with 58%. Inhabitants are very involved 
in their neighborhood to keep it safe, clean and 
green (Gebiedsverschillen, 2022). This is what 
characterizes the people of Nijmegen-East.

4.2.2 Functions
Towards the northwest is the centre of Nijme-
gen with many shops and restaurants (Image 
4.7). It is also the point of gravity for museums 
and other cultural institutions. Considering 
that the neighbourhood is right next to the 
centre there seem to barely be any restau-
rants the more you move east and it does not 
have a centre of its own. The neighbourhood 
has a few schools and healthcare  institutions 
just in proximity to the forts. There is very little 
that would attract visitors the neighbourhood 
could therefore not feel as lively. The whole 
area consists mainly of residential housing 
with some offices and shops scattered around. 

4.2.3 Property
The archaeology of these forts are therefo-
re also on private soil (image 4.9 & 4.10). The 
northeast corner of the Hunnerberg castra is 
undeveloped and public land, but is nearly fully 
surrounded by private land and the moraine. 
The rest of the castra is grealy fragmented, so 
opportunities lie in small scale visualizations in 
streets and squares. The largest opportunity 
lies in the Kopse Hof where the fort is almost 
fully accesible.

5958

M
Sc

 T
he

si
s 

M
ax

 C
or

be
ek

Th
e 

so
lu

tio
ns

 a
re

 u
nd

er
 th

e 
so

il



Image 4.8: Palette of buildings in Nijmegen-East
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Image 4.9: Buildings in Nijmegen East on top of the fortifica-
tions. 

Image 4.10: Public-Private in Nijmegen East on top of the 
fortifications. https://kadastralekaart.com/
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Image 4.11: Fruit from Mespilus germanica (Den Mulder Boom-
teelt, c. 2021)

Image 4.13: Green connections to the outskirts of Nijmegen.

Image 4.12: Endive (Cichorium pumilum) in bloom. (van Dorp, 
2009)

4.3 Archaeophytes
The Romans adapted the landscape greatly 
and to build the wooden forts. The forests that 
are present on the moraine’s edge today have 
regenerated from the barren land the Romans 
left behind and reach all the way into the city 
centre (Image 4.13).
With their building practices, tools and lifesty-
le the Romans also brought their own sources 
of food. This includes crops from the Medi-
terranean brought by Romans for agriculture 
or medicine and they still have an impact on 
the landscape today. These species are called 
‘archaeophytes’ because they were  introdu-
ced in ancient times before the Colombian ex-
change with America from 1492 rather than in 
modern times (BNNVARA, 2022). They are not 
invasive and even considered endemic, part of 
the ecosystem as it is defined and researched 
today  (Coperus, 2019)

4.3.1 Economy
These species were brought to supply the Ro-
man army with food from farms in proximity to 
the fort. At the same time they established tra-
de with other regions of the empire (J.P. Pals 
et al., 1997). Olive oil, wine, chickpeas or dates 
were adored, but imported and traded for lo-
cal grain. The Roman taught their methods of 
agriculture to the local tribes and intensified 
production for a long distance economy.

4.3.2 Herbs
Using herbs in cuisine was an unknown prac-
tice before the Romans arrived and various 
herbaceous species like fennel (Foeniculum 
vulgare), celery (Apium graveolens), coriander 
(Coriandrum sativum), dill (Anethum graveo-
lens) and anise (Pimpinella anisum) were in-
troduced as crops, but became wild. Romans 
also loved using scented flowers from orna-
mental plants like roses and violets as garnish 
(van Dingenen, 2013).

4.3.3 Fruits and vegetables
Nijmegen is surrounded by primitive medlars 
(Mespilus germanica) with thorns that bare a 
fruit (image 4.3) in the rose family (BNNVARA, 
2022). Chestnut (Castanea sativa) was also 
grown for its fruit, but doesn’t  fruit in the first 
years, so planting these was a testament that 
the Romans were here to stay (Swart, 2022)

Marigold (Calendula officinalis) was grown for 
treatment of wounds and healing properties 
(Swart, 2022). Poppyseeds (Papaver Somni-

ferum) also has medicinal properties as opi-
um, but were also used in cooking. Roots from 
Parsnip (Pastinaca sativa), beetroot (Beta vul-
garis) and  endive (Cichorium pumilum) were 
introduced as root vegetables (image 4.4). 

4.3.4 Cultivars
Even though apples and garlic could be found 
in the low land, the Romans still brought their 
own cultivars that they were already accusto-
med to. (van Dingenen, 2013) It is unclear if the 
local Alium species such as chives were con-
sidered as food.
Not everything that was cultivated survived, 
because many crops required a lot of attention 
and effort to fruit, but a lot can still be found in 
and around Nijmegen, which in itself could be 
considered heritage
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Image 4.14: Potential of bringing back Roman archaeology in 
the occupation layer.
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Nijmegen-East is a quiet neighborhood with 
not many functions other than housing. Much 
of what covers the fortifications is private and 
the potential then lies in the park covering Kop-
se hof and the roads above Hunnerberg (image 
4.14). Moreover the material that was used de-
termines what will be left behind. Not only finds 
remain, but some remains are still very much 
alive. Archaeophytes were introduced into the 
ecosystem by migration of the Roman lifestyle 
and could therefore be considered living  an-
cient heritage and a Roman legacy. These spe-
cies can be used to create new green corridors.

4.4 CONCLUSION 05. 
NETWORK LAYER
The accessibility of Nijmegen-East and Nijmegen as 
a whole will be judged by analysing public transport. 
This chapter will also explore the relation between 
Roman roads and roads nowadays by traveling 
through the UNESCO sites in sections and photos. 

Roman roadsystem, routes, public space, public transport
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‘‘The terrain is desolate, the climate harsh, the 
life and landscape bleak. You only come here if 
it is your homeland.”

- Tacitus, 98 AD (Colenbrander, 2005)
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5.1 Roman roadsystem
Roman roads mainly connected the military 
and trade, and even trade served military 
purposes. Food and building materials were 
transported on horse drawn carriages (Colen-
brander, 2005) (image 5.7). In cities like Pom-
peii, where the roads are still intact, you can 
still see the tracks that the carriages formed 
in the pavement with time (image 5.5). Roman 
roads in urban settings were built on a stur-
dy base and higher than the surrounding, so 
water couldn’t flood them and they could be 
easily washed (image 5.3) . Ditches along the 
edges drained the excess water off. 

The roads linked the castella and castra like 
pearls on a necklace (image 5.1). In between 
the roads were mostly straight lines, with the 
landscape occasionally dictating a small devi-
ation (Tuuk, 2017). These were the highways 
of that time and connected the Limes to the 
rest of the Roman empire. 

5.1.1 Miliarium
Milestones (Milliarium) lined the edges at inter-
vals of exactly one Roman mile (about 1480m) 
(image 5.2). They were very important in na-
vigation, but often only had the name carved 
of the emperor that had the roadwork perfor-
med (Museon, n.d.) (image 5.8). One milestone 
found in Nijmegen commemorates Emperor 
Traianus (van der Heijden, 2008).

5.1.2 Turris 
Border patrol for preventing threats was or-
ganized through a row of wooden Turris (wat-
chtowers) that would sign to light or smoke in 
case of emergency (Tuuk, 2017). Visibility was 
key to their placement, so regular intervals 
of about 300 meters were used. Very little is 
found of these structures, considering their 
small surface area and wooden construction 
(image 5.6).

Image 5.1: Limes Road chains the castella and castra (based 
on Polak et al., 2020b)

Image 5.2: Distances of Milestones

Image 5.3: Buildup of a Roman road in an urban settlement (Tuuk, 2017).

Image 5.4: Radial layout of Nijmegen with cross connections 
of Nijmegen-East compared to Roman roads 
(Gemeente Nijmegen, n.d.)

5.1.3 Location remains
Traveling through the development of Nij-
megen shows that the Roman roads (image 
5.4) were used continuously for centuries 
and were incorporated into the urban fabric 
(Abma, 2021). An example of this is the Ub-
bergseveldweg  that runs above/through all 
three forts. When walking along this road, no-
thing remains, but also the feeling of the Ro-
man space is not conveyed (image 5.9). There 
are few visualisations like the foundations of a 
porta and a route with informative panels. Here 
the heritage is the location and the space that 
has survived the test of time.
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Image 5.5: Roman road in Pompeii (Poehler, 2019)

Image 5.7: Reconstruction of a Roman carriage (Cyron, 2006).

Image 5.8: Milestone in Braga (Reis, 2004)

Image 5.6: Reconstruction of a watchtower in Vechten (Vermaat, 2005).
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Image 5.9: Sequence of walking on top a Roman road and 
through the UNESCO locations.
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5.2 Roman spaces
What remains are the space that the Romans 
occupied (image 5.10 & 5.11). Sections of cur-
rent roads in Nijmegen East (like number 7) 
show that the roads have only slightly shifted 
from the current layout and have sometimes 
been covered by housing. The soul of the 
space has therefore remained. 

There is no visible difference between secti-
ons 1 and 6, while they are located inside the 
UNESCO zones of two different castra. Some 
roads cross temporally multi-layered spaces 
inside the two fortifications with their respec-
tive ramparts, Roman roads and aquaduct.

Image 5.10: Location for the sections of UNESCO spaces 
along ancient roads.

Sections 1, 3, 4 and 6 are fully within UNES-
CO nominated properties, meaning that any 
disturbance the soil needs to be grounded in 
purely civic needs or soil needs to be added. 
Sections 2, 5 and 8 are in between the core 
zones and the bufferzone. Only section 7 is 
fully inside the buffer zone.

These Roman spaces have the most potential 
for visualizations, since they receive the least 
regulations. Designing with other spaces is 
not impossible, but a bigger challenge at least. 
One that could be interesting at least.

1

2

3

Image 5.11: Sections of UNESCO spaces along 
ancient roads with Roman elements shown (based 
on Vici, n.d. and Polak et al., 2020a)).
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4

5

6

7 8
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5.3 Current connections
Nijmegen is connected to the rest of the 
Netherlands by the railways network and va-
rious highways (image 5.13). From here large 
cities in the northwest like Arnhem or Utrecht, 
in the southwest like Den Bosch or Tilburg and 
in the south like Venlo or Roermond are very 
easily accessible. 

Tourists who might enter Nijmegen via the 
central station have many options for reaching 
the city centre and it’s many museums like the 
Bastei or Valkhof. Nearly the whole neighbor-
hood of Nijmegen-East is covered in busstops 
(image 5.12). Finding the UNESCO site of the 
Kopse Hof is harder though, with two bus-
stops being down the moraine, causing people 
to climb up to reach the sites. The best way is 
from the southern busstop through the park. A 
visual mark could capture the attention of the 
visitors. Therefore the infrastructure needs to 
serve the tourism and give more attention.  

Image 5.12: Public transport in Nijmegen (Busses and train) 
(Breng, c. 2022)

The aquaduct further into the landscape ho-
wever is less reachable, no bus transports 
people there causing people to walk 20 minu-
tes to the UNESCO sites. Here new lines could 
be the solution.

Image 5.13: Roads and railway in the Netherlands (based on 
NS & van der Loos, 2022).
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Image 5.14: Potential of bringing back Roman archaeology in 
the network layer.
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Nijmegen is well connected to the rest of the 
Netherlands like in Roman times. Busses take 
people to the edges of the UNESCO sites, but 
are visualy disconnected. 

Roman roads do not remain physically, but are 
still used in the urban fabric. This is however 
not reflected in a visualisation. When follo-
wing an informative route, the Roman road is 
not experienced throughout, but in informative 
panels. Many of these spaces are in UNESCO’s 
nominated properties and within their regulati-
ons, but many are also partially in buffer zones, 
allowing more freedom in extravagant designs. 
The potential of the roads lie in connecting the 
UNESCO core zones through the bufferzones 
with their designs (image 5.14).

5.4 CONCLUSION
06. 
SUBSTRATUM LAYER
The sixth chapter will discuss the water analysis of 
Nijmegen and surrounding areas. The Lower Germa-
nic frontier is synonymous with the Rhine tributaries 
and therefore we start at the Roman water system 
and compare those to the  current water system and 
water issues in mapping and images. The chapter 
will conclude with opportunities for improvement in 
the water management and catchment of Nijmegen 
in order to combat climate change.

Aquaduct, river, waterways, rainfall, drought
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“The skies are filled with rain rather than snow, 
and even on clear days the fog lingers so long 
that around noon the sun can be seen for three 
or four hours at most.” 

- Strabo, c. 20 BC (Colenbrander, 2005)
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During Roman times the river was still flowing 
freely within its borders (Image 6.2). As could 
be seen from the different Roman periods, the 
River constantly changed courses untill it was 
contained within the corset of dikes (Willemse, 
2019, p. 303). Some waterways like Het Meer-
tje have their origin in streams before the pol-
ders were constructed. It naturally delivered 
the water from high grounds to the River Waal. 
The dry valleys on the moraine had virtually the 
same geological features as nowadays. Howe-
ver the Romans did alter this natural system 
here by constructing an aquaduct. It functions 
perpendicular to the valleys and transports the 
water over them from a few sources for use in 
the fortifications. The alteration to the lands-
cape can also still be seen in satelite images 
(Deurloo, 2020) and was necessary for a slow 
drop (Tuuk, 2017) (Image 6.1). In some locati-
ons the valleys were deepened or extended to 
new sources. Here the edging is raised where 
the soil was thrown. The aquaduct was also 

Image 6.1: Landformations created for the Roman aquaduct 
seen in satelite scanning.

6.1 Roman water system

Image 6.2: Watersystem of Nijmegen in Roman times 19-400 
AD (based on PDOK, n.d. & Willemse, 2019, p. 303)

not made out of stone or free flowing, but it 
was protected in a wooden trench, as can be 
seen in the reconstructions (Deurloo, 2020) 
(image 6.3 & 6.5). All that was found of these 
structures are discolorations in the soil where 
the wood has decayed (image 6.8). In Nijme-
gen the land formations are what is protected 
of the aquaduct.

Image 6.3 Aquaduct construction projected in the 
Kerstendal source (own image)
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Image 6.4 Aquaduct of Valens in Istanbul (Mondo79, 2019)

Image 6.7 Castellum divisorium in Nimes (Janberg, 2009)

Image 6.5 Reconstruction of the Aquaduct in Xanten (Bureau Archeologie Nijmegen, 2020)

Image 6.6 Reconstruction of the Broerdijk in Nijmegen (Kuster, 2020)

Image 6.8 Excavated section of the Aquaduct in Nijmegen (Archeologie Nijmegen, 2020)
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The Roman aquaduct started with the Ker-
stendal as the source (Image 6.9 & 6.10). The 
Romans deepened and extended this valley to 
reach a spring and tap into the groundwater 
(Aquaduct Groesbeek, 2022bb). The Louise-
dal further downstream was completely arti-
ficial and functioned as a second source. A 
waterbody remaining in Watermeerwijk at the 
end of the Kerstendal is thought to have been 
a basin to collect and control the water ac-
cessibility of the aquaduct. However the age 
of this basin still remains a mystery (Polak et 
al., 2020b). On further occasions a valley was 
bridged by raising the ground level with soil (a 
dike). It ensures that the aquaduct maintains a 
gradual decline of 0,05% to transport water. In 
general the aquaduct uses gravity to function. 

6.2 Aquaduct

Image 6.9: Diagram of the aquaduct in Nijmegen from source 
to use (Nr. 4: van As & Rijksdienst voor het Cultureel Erfgoed, 
2010) (Nr.7: Aquaduct Groesbeek, 2022a) (Nr 10: De Haven, 
2020) (Nr 11: Archeon, 2022b).

The Broerdijk on the other hand is a peculi-
ar incident where it is assumed that the dike 
was constructed with a wooden structure on 
top and therefore different from known stone 
aquaducts (image 6.4 & 6.6). Other theories 
predict that a siphon was used to bridge the 
valley (Aquaduct Groesbeek, 2022b). This 
functions based on flow mechanics where the 
decline must remain but a continuous pipeline 
is used at the bottom of the valley with two 
closed tanks on both sides (see image 6.4). 
The aquaduct ended in a castellum divisori-
um within the fortification, which essentially is 
a distribution station (image 6.7). From there 
water was sent to public fountains first and 
homes second. 

Image 6.10: Map of the aquaduct in Nijmegen from source to 
the fort (based on Aquaduct Groesbeek, 2022b & Wijkcomité 
Oost, 2017).
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The current water system for Nijmegen shows 
a divide between the heigh moraine and in the 
low lying riverpolders (image 6.11). Here a jux-
taposition of a man made system and a natural 
system can be found. Lower lands are highly 
controlled through a system of small water-
ways and pumps. The waterways these pol-
ders were dug by people to transport the river 
and rain water to the main waterways and use 
the fertile river clay for agriculture. 

From the higher grounds, the rainwater is car-
ried down through dry valleys and mainly ends 
up in the sewage system. This water from the 
moraine is however very clean and effort has 
been put into retaining and supporting nature 
in the polders beneath it (Saris et al., 2004).
To the east of the moraine ‘Het Meertje’ col-
lects water from both systems and is emptied 
into the river Waal, which is nowadays the 
main tributary of the Rhine (image 6.12). 

Image 6.12: Watersystem of Nijmegen (based on 
Waterschap rivierenland, 2020 and PDOK, n.d.)

Image 6.11: The two watersystems in 
Nijmegen

6.3 Current water system
The areas highlighted in image 6.14 are most 
prone to damage during heavy rainfall. During 
storm that occurs once per 100 years these 
places could be flooded with more than 30cm 
of water, causing terrible damage to housing 
areas (Smid, 2021). Interestingly enough these 
areas allign perfectly with the dry valleys wa-
ter system. It is logical that water would col-
lect at the lowest point, but the water would 
run through a large built-up area of Nijmegen. 
Once every 100 years might not seem like a 
high chance, but it needs to be seen locally, as 
every year weather like this happens at least 
once somewhere in the Netherlands (KNMI, 
n.d.). In Nijmegen this results in a 1% change 
every year, but with less rainfall these areas 
are already prone to damage. Due to global 
warming extreme rainfall will occur twice as 
much as 50 years ago and will rise in the fu-
ture (Image 6.13). Moreover the total amount 
of rainfall is also rising every year for each 
season (Image 6.15). Making preparations for 
these events will be necessary for these flood 
prone areas.

Image 6.14: Extreme rainfall of 70mm/2 hours (Once per 100 
years) in Nijmegen (based on Atlas Leefomgeving, 2018)

6.4 Rainfall

Image 6.13: Days with >50mm of rain per year in the Nether-
lands 1950-2020 (KNMI, n.d.)
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Image 6.15: Seasonal rainfall in the Netherlands 1900-2020 
(KNMI, n.d.)

Rainfall (mm)

10days
21days 18days

Summer

Image 6.18: Rainfall per day in 2022 with period of drought 
(Adapted from Neerslag statistieken per plaats in Nederland, 

2022)

6.5 Drought

Image 6.16: Average annual temperature in the Netherlands 
1900-2020 (KNMI, n.d.)

Image 6.17: Current and future rain deficit in the 
Netherlands (based on Atlas Leefomgeving, 2018)

Global warming will increase the amount of 
water in Nijmegen, but will also increase the 
average temperature (Image 6.16) causing ex-
treme drought. In 2020 the Netherlands was 
still recovering from severe drought and there 
was still a deficit in rainfall. This is set to incre-
ase in the future and cause more evaporation 
mainly in summer and resulting in very dry soil 
(KNMI, n.d.) (Image 6.17). The local flora is not 
prepared for these conditions and will suffer. 
After long periods of drought it is also harder 
for the soil to absorb rainfall, resulting in even 
more runoff. For example in 2022  after 10 
days of no rain came heavy rainfall of 47mm 
a lot of this will end up in the drain. While af-
terwards it did not rain again for 18 days (ima-
ge 6.18). The water needs to be captured and 
used properly.
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Image 6.19: Development of water surface east to the River 
Waal (based on Kadaster, n.d.)

To combat the extreme rainfall, flooding and 
drought a pattern of increasing water surface 
can be observed to the east of Nijmegen (ima-
ge 6.19).

Around 1931 the river Waal had been fixed in 
its place by dikes and cribs. The Ooijpolder in 
the east was at its maximum extend with the 
only large water body being the Old Waal (a 
sedimented river arm). After the following de-
cades the Polder was mined for clay by brick 
producing factories and for sand to make con-
crete to aid the Post-war reconstruction (Wan-
delen in de Ooijpolder, 2022). After these sites 
were excavated, the soil filled with water and 
were developed into natural parks. The indus-
trial processes stopped in the nineties and 
most of these areas were returned to nature 
(Aarsbergen, 2018). 

In recent years Global warming has become 
the main reason for more water surface area. 
Climate change causes the river to process 
increasingly more meltwater and rain from up-
stream causing flood in 1993 & 1995. To coun-
ter this the government made plans in 2000 to 
give the river Waal more space and capacity 
to hold water (Ministerie van Infrastructuur en 
Waterstaat, 2022). In Nijmegen this resulted in 
the creating of a new river arm that can be fil-
led up in case of high water levels and reliefs 
the pressure on the city. History shows that 
the trend is to create more water areas and 
more storage capacity considering the water 
levels stay too high (Bingen, 2022). 

6.6 Increasing surface
The Lower Germanic Limes and water are in-
tertwinded, so when looking at the past and 
present of watersystem in Nijmegen some in-
teresting opportunities arise on showing heri-
tage and problem solving (Image 6.20). 

The valleys carry water downstream through 
the neighborhood of Nijmegen, however here 
they increasingly create flooding issues due 
to global warming. As concluded from the Ro-
man water system, the aquaduct ran against 
the grain of the valleys and gradually carried 
water further on the moraine. The opportunity 
here is to revive the aquaduct and use it as 
water retention on the moraine itself before it 
can cause damage in areas of lower elevation 
(Image 6.17). This water is of very high quality 
and can be maintained to host a specific kind 
of flora (Saris et al., 2004). The recent trend 
for increase in water surface area can be con-
tinues by retaining water also on the higher 
grounds prone to drought.

Image 6.20: How the aquaduct flows against the valleys.

6.7 Potential
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Bringing back the aquaduct with a water cat-
chment function will create a new waterway in 
the area. The surface was divided in five sim-
plified categories (Image 6.23 & 6.24) to cal-
culate how much capacity the aquaduct could 
reach in case of a 70mm rainfall in 2 hours (see 
appendix 13.1). The area has a large surface of 
green that can absorb the water quickly. The 
second largest area however, is pavement, 
which together with roads and roofs of buil-
dings create a large amount of runoff. There is 
barely any surface water at the moment that 
has the capacity to store water in case of he-
avy rainfall. 

The aquaduct will occupy this function with its 
gradual angle of 0.05%. It could carry around 
232.544 m3  of water along its 5.500 meters, 
but this however means the waterway needs 
to be very wide and deep (Image 6.21). A better 
solution is to focus on a smaller area and col-
lection points in the dry valleys (Image 6.22).

42,3 m2

6.8 Catchment

Image 6.22: Concept of collection points for the aquaduct.

Image 6.23: Concept of multiple collection points.

Image 6.21: Section of the aquaduct if all water is collected 
from the moiraine.

Roofs
6%

312.000 m2 3.380.000  m2 312.000 m2 52.000 m2 1.196.000  m2

Green
65%

Roads
6%

Water
<1%

Paved
23%

Image 6.24: Landuse for the calculation of rainfall runoff in 
total surface area
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Image 6.25: Potential of bringing back Roman archaeology in 
the  substratum layer.
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The current watersystem controls the lower 
parts of Nijmegen in a network through the pol-
ders. On the moraine however, the water system 
is still natural with dry valleys that flood during 
heavy rain, potentially causing more problems 
in the neighbourhood located in these areas. 
The Romans did tame this system through al-
tering the landscape to connect groundwater 
sources to the fortifications through the aqua-
duct. If the aquaduct is visualized it has the op-
portunity to sustainably catch a large amount 
of water and prevent flooding and drought. Sin-
ce the potential is so large, the water storage is 
best solved in small areas for collection (image 
6.25).

6.9 CONCLUSION
07. 
ENGAGEMENT
Involvement is central to determining what heritage 
is and during this project that was achieved by dis-
tributing a survey and organizing meetings with the 
municipality of Nijmegen. This chapter will discuss 
the results from these methods.

Questionnaire, process, variants, workshop

106 107



Kopse hof, Nijmegen
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7.1 Process
7.1.1 Site
The first step in creating participation was 
choosing a location for the questionnaire. The 
municipality of Nijmegen brought forth the 
Kopse Hof. Here a Roman fort is protected by 
UNESCO underneath a natural park (Image 
7.1). The archaeology department of Nijmegen 
seeks to use this park to show Roman herita-
ge, but no real projects have been developed. 
Using this location for the questionnaire can 
function as an exploration of possibilities for 
the municipality. The difficulty is however that 
the land is not only protected underground, but 
also above ground as nature. Adding to that a 
private foundation owns the land while the pu-
blic uses it freely (image 7.2). The foundation 
has the last say in what can be developed on 
this soil within the rules of the municipality and 
who can enter it (they reserve the right to put 
a fence around it). In late 2022 a dialogue will 
be started with the landowners.

7.1.2 Goal
For me the task is to think freely about what is 
possible on the location and create a design 
for the municipality of Nijmegen. A design that 
the archaeology department can recommend 
to the landowners. Meanwhile I also aim to 
create designs that start the discussion about 
showing Roman archaeology in Nijmegen and 
can be used as a visual language in these dis-
cussions. 

7.1.3 Methods
The 10 ways to approach archaeology from 
Broesi in the Limes atlas were used to crea-
te 10 different designs. In the process they of 
course overlapped and are not purely one ca-
tegory, but in essence they are inspired from 
one icon. The design results were then shared 
in a survey through Google forms.

Image 7.2: Stakeholders on the location of Kopse Hof.

Image 7.1: Current state of the Kopse Hof.

Image 7.3: Ten designs for the questionnaire 
based on Broesi.
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7.2 Variants
The final designs took one of Broesi’s catego-
ries of translating archaeology into design. In-
stead of a way to categorize designs, here the 
categories were used to design (Image 7.3). 

1. Reconstrueren (Reconstruct) rebuilds the 
past structures like what happened in Xanten 
or the Archeon, but with a contemporary func-
tion such as a restaurant.

2. Inpassen (Incorporate) only builts where 
the archaeological value is low (like the are-
as that are not UNESCO or bufferzones). The 
municipality itself had expressed their interest 
in a visitors centre on this spot where people 
can be taught about the history of the place.

3. Statisch Markeren (Static Mark) is already 
what the location does by remaining unbuilt 
and protected. However in this variant this is 
emphasized by a permanent artwork of fish-
bones found on the location. Kids can play in 
the pond and playfully learn about the Roman 
diet.

4. Branding (Branding) surrounds event of 
larping, markets and re-enactment shows. 
People gather and experience Romans in-
tensely once a month, but there is barely any 
permanent stucture needed to support this 
design.

5. Omhullen (Encase) builds a new museum 
around the in situ malta remains and protects 
them from weather conditions in a monitored 
setting.

6. Flexibel Markeren (Flexible mark) involves 
temporary functions to allow for designation 
of new protected areas. The Roman Mask of 
Nijmegen can temporarily be placed here to 
draw attention to the area. Moreover the site 
could lend itself to emergency housing (which 
the site had before just after WW2).

7. Conserveren (Conserve) unearths the re-
mains so the public can view them and see 
what is left of the fortification inside the park. 
Furthermore small pockets with windows 
could give a peek into the soil with findings 
and layers of discolorations.

8. Etaleren (Display) is a museum design that 
showcases findings and history from this area 
ex situ malta.

9. Actualiseren (Update) visualizes the expe-
rience that Roman soldiers had inside the fort 
by imagining the Roman wall as a climbing wall 
that can be conquered. Moreover a walkway 
emphasizes that the location was chosen for 
its’ view over the river valley. A playful way of 
learning is central to this variant.

10. Materialiseren (Materialize) uses lighting 
to show where the important structures were. 
Lasers give height and a futuristic look to this 
approach. Moreover lighting brings more safe-
ty for use of the park at night.

The designs were showns to the participants 
in the second part of the survey after some 
general questions about the people themsel-
ves and their knowledge of Roman Nijmegen.

Image 7.4: General info of participants

The questionnaire starts by asking some per-
sonal facts, such as name, age, gender and 
visits to Nijmegen (Image 7.4). A total of 70 
people participated in the questionnaire. The 
share of genders reached almost 50/50, with 
Female applicants being slightly more preva-
lent. More than 50% is based in Nijmegen, with 
27,1% also visiting Nijmegen often with the re-
mainder not visiting often.

7.3.1 Cultural Memory
People were asked what comes to mind when 
they think about Roman Nijmegen in order to 
determine what the cultural memory is made 
of. It was also possible to choose multiple ans-
wers and add other options. Most participants 
thought of the Roman Army, with 67,1% (Image 
7.5). Around 50% associates Roman Nijmegen 
with fortifications, roads network and aqua-
duct. The Limes and this report also consists 
of these three main physical elements, but 
more can be done in design to incorporate the 
army. Or on the contrary the focus could be 
shifted to lesser known Roman attributes. The 
Roman city itself was also added, as well as 
craftmanship such as pottery and coins. These 
additions can be looked at in further research, 
since most participants chose the options that 
were given to them by the questionnaire.

Image 7.6: Results for ‘Which Roman sites have you visited in 
Nijmegen and the surrounding area?’

7.3 Questionnaire

Image 7.5: Results for ‘What do you think of when you think 
about Romans in Nijmegen?’
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7.3.2 Roman places
The participants were then asked which sites 
they visited and an overwhelming 85,7% (6/7 
people) have been to the Valkhofpark where 
there is some reused Roman masonry, me-
aning that only 10 people haven’t visited yet 
(Image 7.6 & 7.7). 75,7% also visited the adja-
cent archaeological Valkhofmuseum. These 
are the locations people will have the memory 
most attached to.
Biblical history museum Orientalis, The art-
work of the Roman Mask and De Bastei muse-
um with Roman walls are tied for 51,4%. Close 
behind at 48,6% of participants have been to 
Hunnerberg, which generally is the neighbour-
hood in which the UNESCO sites are located. 
The potential here is to use the most visited 
locations as a platform to reach other sites. 
The site of Kopse Hof was visited by 22 peop-
le, and this was answered before it was stated 
that the designs in the questionnaire would be 
for that location specifically. 
An important additions was the Waterkwar-
tier where the Roman city of Nijmegen (Ulpia 
Noviomagus) was located. This was not inclu-
ded before due to the research aim being the 
UNESCO sites. However it would have been 
better to have a broader scope on all the Ro-
man sites in Nijmegen.

7.3.3 Design variants Kopse Hof
The second part of the questionnaire had the 
participants score the ten designs from 1 to 5 
(Image 7.8). An average score was taken from 
the results, so they can be compared. The ran-
king of scores goes as follows:

1. Reconstruct
2. Conserve
3. Materialize
4. Update
5. Display
6. Branding
7. Encase
8. Static Mark
9. Flexible Mark
10. Incorporate 

Overall Reconstruct and Conserve scored 
higher than Materialize and Update. It can 
be concluded that the public prefers to seen 
what physically remains or what used to be on 
this location. Cover however scored my lower 
than conserve, which is surprising considering 
the only difference is a construction over the 
in situ remains. People would rather enjoy the 
remains in open air. Incorporate scored the lo-
west, even though this variant has been pro-
posed by the municipality itself. A new course 
of action is needed. 

Other groups of people were separately 
looked at to conclude any significant differen-
ces from the general results (See 13.2 Appen-
dix for scores). 
People under the average age of 31 scored the 
playful artwork of Static mark much higher. Vi-
sitor of the location Kopse Hof itself scored all 
variants much lower, except for Flexible mark. 
Static mark also scored very low, even though 
conceptually it is highly similar to the Mask 
used in Flexible mark, namely an artwork of a 
finding. The only difference is the imperman-
ence of the Mask and the fact that is has al-
ready become an icon. People who visited 
the mask or more than 5+ Roman locations 
therefore also score the Flexible mark variant 
higher. The higher scores can therefore not be 
completely attributed to the Impermanence of 
the artwork, but does show an appreciation of 
it.

3,86
3,73
3,36
3,17
3,16
3.06
3,01
3,00
2,97
2,69

Image 7.7: Roman locations by visitors.

3,86

3,06

3,01

3,00

2,69
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Image 7.8: Results for ‘How appropriate do you 
think this design is?’

3,73

3,36

3,17

3,16

2,97

Image 7.9: Results for ‘What functions would you like to see on 
this location?’ and ‘‘Do you have any tips of comments about 
the designs?’

Image 7.10: Results for ‘What functions would you like to see 
on this location?’ by people who visited the Kopse Hof.

Lastly people were given the opportunity to 
share their opinion on what functions they 
would like to see in the Kopse Hof and if they 
wanted to share any comments on the designs. 
87,1% want the area to remain a park (some 
also added nature). More than half want to 
see a museum on site. 41,4% would like a res-
taurant and 32,9% wants to see a playground 
(Image 7.9). Similar scores can be seen in vi-
sitor of the Kopse Hof, with only a playground 
being less appreciated (Image 7.10). Moreover 
two people do not want anything to change on 
the location, which is a testament to the sen-
sitive nature of the discussion on this locati-
on. The valuable tips for the locations showed 
the history should be used in a contemporary, 
playful, natural and social way where people 
can meet and gather to learn about Roman 
history.
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7.4 Workshop
-	 The great wealth and spectrum of fin	
	 dings like food and earthenware.

7.4.3 Fortification
Visitors should be able to experience the size 
of the fort, meaning that merely reconstruc-
ting the villa would leave out the perception of 
the whole story. The most important features 
to design are the walls, roads, villa and history 
of skilled equestrians in the stables.
The Romans probably had a crane from the 
water at the foot of the hill to transport good 
from the harbor. This can inspire a new con-
nection to the viewpoint via stairs and entice 
more visitors.

The designs and results of the questionnaire 
were shared with the municipality of Nijmegen 
in a workshop where experts were invited to 
co-create and share their ideas for Roman 
heritage in Nijmegen through sketching and 
discussions (image 7.11). The people who join-
ed had expertise ranging from history educa-
tion at the Radboud University to archaeolo-
gical policy and public space. The goal was to 
create more dialogue and gather opinions on a 
location that the archaeological department of 
Nijmegen sees potential in for showing Roman 
history. The questionnaire also aims to inspire 
new policies and approaches to heritage. The 
main recommendations for the Kopse Hof by 
the municipality are gathered below and sho-
wed that the location has conflicting perspec-
tives.

7.4.1 General comments
It is not surprising that people think mostly 
about the Army, since there are barely any 
physical remains. From the results it also 
seems that people want something similar to 
Xanten in Nijmegen (which it does not have 
yet).

7.4.2 Values
Silence is the main value of the current state 
and how much of it will remain when tourists 
come? Is it possible to create one route for 
tourists and one for leisure and nature in this 
area? Some of the values for why the site is 
protected are:
-	 The irregular shape of the forts and 	
	 annexes.
-	 Mystery of which important person 	
	 lived in the villa.

Image 7.11: Photos from the workshop with the Municipality of 
Nijmegen.

Image 7.12: Comments from the questionnaire and workshop.

7.4.4 Planting
The current nature inhibits the wide perspec-
tive that the Romans used to have on the pla-
teau. This can’t and shouldn’t be cleared due 
to the natural value, however a few sightlines 
could be considered, for example one ending 
in the viewpoint on the bridge. 
Planting endemic species are still better for 
the visualizations, while Mediterranean spe-
cies are however starting to perform better 
due to climate change. 
The addition of extra soil is needed when visu-
alizing or planting on the UNESCO core zones. 
The site also has buffer zones where these ru-
les don’t apply, for example where the villa and 
a big part of the walls lie.

7.4.5 Material
Wood is a preferred material considering it’s 
sustainable character and the original fort 
being from wood, but it is hard in maintenance. 
Carving can show more of the story like has 
been done in Fort Vechten.

7.4.6 Conclusion
Cooperating with the municipality brought 
forth a very fruitful session and many expec-
tations and inspiration for the location of the 
Kopse Hof (image 7.12). Next chapter will dis-
cuss the final layer and determine the future of 
showing heritage in Nijmegen and the Kopse 
Hof.
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The site showed to have a large potential in 
space, but many limitations in protection by 
the municipality and opinions from inhabitants. 
Many people visited the Valkhof area, but not 
the design location of Kopse Hof. People who 
did visit were also stricter in their scores and 
show a divide between preference of silence or 
development. The questionnaire showed that 
people prefer physical remains like reconstruc-
tions and conservations, followed by translati-
ons like materializations and updates. 
Preferred functions include a natural park res-
taurant, museum or playground. Involvement 
of interested people in the workshop will give 
more depth in concluding the designs to give 
advice to the municipality of Nijmegen.

7.5 CONCLUSION 08. 
COHERENCE
The final layer involves crossing the potential of all 
three layers and multiple timelines by bringing them 
back. With this the vision will be looking towards the 
future resilience of Nijmegen-East. This involves re-
vising the toolbox for making archaeology visible.

Vision, design locations, goals, toolbox
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Image 8.1: Vision for the heritage system of Nijmegen in 
physical or translated visualizations.
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Image 8.2: Design statements following the analysis and 
questionnaire.

Multiple Roman layers should be differentiated. 

Make one clear system, route, with similar materials.

Connect the sites and draw attention for tourism.

Spaces are the heritage, the potential is in bufferzones.

Revive the aquaduct for small scale water collection.

Take fluctuations in time like rainfall into account.

Be aware of what you leave behind.

8.1 Visibility
Nijmegen has a network of interconnected 
UNESCO heritage sites that have the potenti-
al to become a system of different translations 
for the Roman history. By adding the poten-
tial of all three layers together, it created the 
spaces that are most interesting to transform 
in Nijmegen to show the Roman History. The 
biggest potential for design are where the op-
portunities of the three Limes layers overlap 
(image 8.1) Nijmegen will have one route and 
one experience from the start at the popular 
Valkhofpark towards the natural landscape 
outside the city. One large open air museum of 
the whole system that it once was.

The Four locations chosen for more in depth 
designs show a variety of above ground situa-
tions and underground remains in the layers of 
Water, Roads and Structures. Therefore whe-
re space above the soil allows it, the archaeo-
logy is either a showcase or translation (ima-
ge 8.3). Water is collected at various points 
throughout the aquaduct and used sustaina-
bly for greening the neighborhood. Locations 
like Broerdijk and Watermeerwijk (see chapter 
9) reflect this. From the Valkhof Museum peo-
ple are invited to start the route over the Ro-
man road lined with visualizations of remains. 
Where space allows it, the structures from the 
fortifications are brought back to life in the 
third dimension like in Kopse hof (see chap-
ter 9). In some locations all these three Limes 
layers from different periods of history interact 
all at once, creating interesting designs. The 

conclusions from the research resulted in a 
few statements about the transformations of 
Nijmegen-East (image 8.2) 

New ways of visibility for archaeological heri-
tage were found throughout this research, 
making a total of 14. This was done by reflec-
ting on the design process of the questionnai-
re and by stating how visibility is created for 
archaeology (image 8.3). For example Incor-
porate and Flexible mark have been fused as 
they have nearly identical uses. Flexible mark 
has then been given a broader meaning and 
renamed as ‘Alternate’. Branding and Update 
were split in new categories, since they were 
too broad and can be used more specifically 
in smaller tools. Repurpose was added as no 
category covered this, but it was birthed from 
conservation in a different manner than their 
current state.

These new methods all deserve a page of 
explanation with an exemplary reference like 
was done in the Limes Atlas (Colenbrander, 
2005) which this report builds further upon. A 
variation of these tools were then applied in 
the final designs in the next chapter.
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Image 8.3: New methods on how to design with archaeologi-
cal remains (built upon Colenbrander, 2005)
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8.2 Alternate
The definition of flexible mark was changed 
when using it as a design tool. The visualiza-
tions are temporary and leave no trace on the 
location.

Ongoing repair and excavation work such 
as at the Acropolis in Athens has a claim on 
space around the remains (image 8.4). The 
space needs to be able to host this together 
with visitors in unplanned compositions. Per-
manent elements like trees or buildings for 
example can damage the archaeological fin-
dings underneath. 

The design of an active archaeological site will 
be based on impermanence and needs to han-
dIe multiple variants of configurations, since 
the research can move around and have new 

impacts in the surface level such as preserva-
tion or removal (Dagli & Cengiz, 2018). Places 
like these are called ‘Archeoparks’. Planting 
can only happen as a backdrop or on locations 
without remains underground. Temporarily 
planting with a low rooting depth such as flo-
wers, grass or small bushes can also be used. 

Image 8.4: Research on the Archeopark of the Acropolis 
(Ioannidis, 2019)

Reuse of Roman remains is a design tool that 
was used hundreds of years ago and it can 
controversial to let this happening today, but 
why can’t it be considered as sustainable re-
cycling of past beauty?

8.3 Repurpose
In ‘Recycling Beauty’ at Fondazione Prada the 
Roman past is exhibited through the eyes of 
cultures that inherited their artifacts. Through 
time their interpretation was changed, but the 
materials remain the same (Fondazione Prada, 
2022). Statues of Roman gods were altered to 
fit evangelical stories and places in churches. 
Lavatories were used as thrones and marble 
was crushed for mosaics. The element of re-
cycling was often more intangible through 
change of meaning than through reuse of the 
physical materials.

In the Museum, the colossal statue of Con-
stantine (4th century AD) was rebuilt from it’s 
fragments that are normally displayed in the 
courtyard of the Palazzo dei Conservatori in 
Rome (image 8.5) (Conti, 2022). 

Image 8.5: Exhibition of inherited Roman artifacts that recei-
ved new meaning throught time (own image).
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8.4 Re-enact
Archaeological areas are testaments of the 
past and how a city developed socially and 
culturally. Local culture takes pride in this ur-
ban memory which fortifies the inhabitants 
identity. Activities around this past help people 
understand this identity and interact more with 
tangible and intangible heritage (Dagli & Cen-
giz, 2018). 

Archaeological sites need to be protected 
from future development and should interact 
with the daily urban life. They are the urban 
memory of the location and need to be experi-
enced to give the city meaning.

 
One example is the Archeon Museum park 
in Alphen a/d Rijn, where reconstructions of 
Roman buildings from all around Europe are 
placed on the location of an old Roman forti-
fication (Image 8.6). The museum has actors 
that give people the full experience of entering 
a different era.
A program of re-enactment activities allows 
people to relive the Roman history of and 
emerge in the identity for a moment (Archeon, 
2022a).

Image 8.6: Reenactment activities at the Archeon (OmniTra-
veler, 2020)

8.5 Inspire
It is possible to rebuilt the past situation to 
great detail. Reconstruction is however on a 
spectrum and design could also loosely refer 
to the aesthetics of what the place used to 
look like.

Castellum Hoge Woerd, Utrecht resembles 
the form of the fort that is located underneath 
the soil, but a few liberties have been taken to 
ensure modern needs (image 8.7). The middle 
where the camp used to be is kept empty for 
re-enactment activities and protected from 
further development withing the museum (De 
Unie Architecten, 2020). The walls received 
an extra thickness to house the museum and 
an extra building was added to exhibit a Ro-
man ship and host theatre shows.

Image 8.7: Aerial view of Museum De Hoge Woerd. (Museum 
Hoge Woerd, c. 2022)
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8.6 Inform
When the remains of history are barely or not 
visible, visitors can be informed of the exis-
tence by informational panel. The remains are 
reference, shown in images, text and taught. 
The information can also be tranfered digital-
ly through QR codes. Together multiple signs 
can form a route like the aquaduct route within 
the Roman sites of Nijmegen and Berg en Dal 
(image 8.8).

The panels notify people of the land forma-
tions created by the Romans. A map shows 
where you are located and need to go for 
the next sign. The Limes is explained in va-
rious categories of lifestyle, defence or water 
(Aquaduct Groesbeek, 2022b).

Image 8.8: Information panel from the Limes route along the 
Roman aquaduct. (Werelderfgoed reiziger, 2021)

8.7 Represent
Not much reminds people of the Roman histo-
ry in Nijmegen, but in their collective memory 
it is still remembered as the oldest city in the 
Netherlands. 

An artwork was created to symbolise that 
the Roman aquaduct ran through this locati-
on. Inhabitants of this neighborhood ensured 
that enough money was collected for their 
initiative. Even the municipality supported the 
idea financially (Tokbay, 2022). More than 200 
local residents were engaged and involved in 
the decision making.

The artwork spells ‘AQUA CASTORUM NO-
VIOMAGI’ upside down, causing it to only be 
visible during rain when it reflects on the wet 
reflective tiles around it (image 8.9).

This projects no only represents what Roman 
history means to an involved community, but 
also  refers to the aquaduct in by translating 
an experience in a contemporary way.

Image 8.9: The Neptunesring represents the Roman aqua-
duct. (own image)
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Applying these methods of visibility creates a 
multifacated route. The full breath of Roman 
Nijmegen is felt through usage of a variety of 
visualizations. Diversity is increased to give vi-
sitors excitement throughout the route. Ways 
of showing archaeology are combined to cre-
ate exciting new experiences in multiple core 
zones. These are grand new attractions for 
Nijmegen.

The two existing routes are upgraded with 
new informational panels and same QR codes 
that take the visitors along the new experi-
ences. The first route is themed in the castra 
from the Valkhof to the Kopse Hof and takes 
visitors through their distinguishable features. 
The second route runs along the aquaduct 
from Hunnerberg to Berg & Dal. The two rou-
tes intersect and with the same visual langua-
ge can be used as a continuation of eachother, 
preventing overlap.

8.8 Experiences

Image 8.10: Upgraded routes and experience of Roman 
Nijmegen
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With the 10 ways of designing with archae-
ology as a starting point, choices were then 
made in form, reference and function fit to 
every design (image 8.11). Some of the variants 
were also more elaborate than others, sho-
wing that there was more inspiration for those 
designs. This is solely dependend on the cre-
ativity of the author and up to variables.  Mo-
reover during the process multiple overlapped. 
The designs are were all visualized in a signa-
ture look and placed into the questionnaire in 
random order. All these choices in the proces 
influence the eventual perception and opinion 
of the designs in the survey. 

This design process concludes that the 10 
ways are a great starting point to inspire ela-
borate designs, but cannot be considered an 
all-encompassing approach. After the results 
I reflected on which decisions I actually made 
during the process of making the question-
naire. When an archaeological structure is 
brought back, choices will be made in visibility 
(Broesi), but humans will interact with it by 
using the structure and the design will also 
impact the environment it lands in (image 
8.12). Therefore the critique on using broesi’s 
categories as a method for archaeological 
sites is that it does not include interaction 
and impact further than simply visibility of 
the physical monument. The site is placed 
between the monument, its environment and 
the human dimensions (image 8.13) in order to 
create awareness of heritage.

Image 8.11: Steps in making the questionnare.

Image 8.12: The effects of bringing archaeology back.

8.9 New design method
Interaction
In ‘‘Playfull learning landscapes’’ children 
can develop knowledge and social skills that 
increase their mental development (Shwe 
Hadani et al., 2021). Therefore activities can 
serve as an appoachable way to convey his-
toric knowlegde to the visitors by for example 
playing, sports, discussions or participating in 
re-enactments.

Urbanism has a visual bias and can look 
further but incorporating the other senses 
to help grab the attention of users (Niland, 
2022). As a fountain makes noise or flowers 
give of a stong smell, messages can be con-
veyed beyond just the visibility of what used 
to reside on the archaeological sites. The 
designs have the opportunity to revolve more 
around non visual perception and sensory 
urbanism. 

Impact
The impact that the design has on the en-
vironment must be sustainable and can 
within this theme take multiple routes. The 
categories are based on the four pilars of 
sustainability; human (cultural), economical, 
social and  environmental (Goodland, 2002) 
(Image 8.14). Human (cultural) is about retai-
ning knowledge for future generations, which 
inherently is the main goal of this research. 
Environmental has the main goal of reducing 
non-renewables and harm to the ecosystems. 

This could happen through solutions in water, 
green, infrastructure, energy, materials etc. 
The subcategories are meant to inspire more 
detailed applications like water retention or 
water fountains for example. Socially people 
need to interact and meet to keep values like 
tolerence, trust and compassion. Lastly the 
design also needs to serve the community it 
lands in economically by creating a profit for 
the people that invest and live nearby.

Application
By using this method multiple ways can be 
chosen simultaniously and combined with 
interaction and sustainability to choose mul-
tiple ways (8.15). This way it is more mix and 
match, than a pure approach relying on visi-
bility. The freedom also lies in the ways the 
ways the categories are excecuted and their 
eventual form. It is a way to inspire for the lo-
cation and the method should also keep evol-
ving and is not finite. In the next chapter this 
method was applied to the chosen sites with 
high potential to create awareness.

Image 8.13: Triad of designing an archaeological site

Image 8.14: The pillars of sustainability
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Image 8.15: Expanded method for designing archaeological 
sites and creating awareness.
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Opportunities for showing Roman History 
arise when all conclusions from the layer 
analysis and participation overlap. The re-
sult is a vision for a heritage route of various 
experiences. The research and design pro-
cess allowed  for reflection and revision on 
the 10 ways of visualizing archaeology. They 
are now 14 ways that have been applied to 
the continuous heritage route of Nijmegen. 
Furthermore a method was created for de-
veloping archaeological sites and creating 
awareness of the heritage that will eventual-
ly stimulate people’s pride.

8.10 CONCLUSION 09. 
CULTURAL LAYER
The Roman layer emerges from hiding and reveals 
itself in multiple urban design locations within the 
UNESCO world heritage experience of Nijmegen. The 
new design method is applied to transform these 
locations. The small scale palimpsest for these lo-
cations shows which which other layers of history 
interacted with the roman layer to create multilaye-
red visualizations. This is the final user layer where 
Roman heritage interferes with the daily lifecycles.

Small scale palimpsest, final designs, assessment.
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The Valkhof Museum is currently the most visi-
ted Roman UNESCO location in Nijmegen and 
could be the starting point for in situ explorati-
on of the other UNESCO sites (image 9.1). The 
Valkhof is where peoples cultural memory is 
most attached to at the moment. Large atten-
tion grabbing artworks of finds lin e the roads 
like milestones in ancient times. The Roman 
layer emerges from the soil in extraterrestri-
al explosions of plants. Their QR code stories 
take the visitor through the layers of Nijme-
gen’s Roman history. 

People are invited to interact with the finds by 
climbing on a head of caesar, charging your 
phone on a ‘firestone’, listening to a soundtrack 
of the stories, tapping water from pots, pulling 
carriages and generally learning by playing 
(image 9.2). The size of the statues and lines in 
the pavement are recognizable during the day 
and at night the animal friendly red light emits 
from the artworks. The existing Castra route is 
upgraded with visualizations and a consistent 
look. Tracks on the road show the essence of 
the carriages that once drove here and pull 
the whole route together (image 9.3). 

9.1 MUSEUM TRAIL

Image 9.1: Aerial photo of the route with location of the isome-
try and perspectives.

Image 9.2: Perspectives of the route and their interactions 
with archaeology.

1

2
3

4
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9
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The artworks are small pockets of nature 
on elevated soil and surrounded by the now 
considered endemic Roman archaeophytes 
(chapter 4.3). When walking through the fort 
the porta’s are marked by Roman Cipres trees 
and the pavement changes to give a visual 
que that you have entered the fortification and 
walking on the important via principalis axis. 
The route takes visitors to the end with a par-
ked carriage at Kopse Hof, another UNESCO 
location and project. 

Milestone, Oude Kleefsebaan - Valkhof Museum
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Decorated firelighter, Nijmegen-West - Valkhof Museum

Amber sculpture of Amor symbolizes eternal sleep, 
Nijmegen-West - Valkhof Museum
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Earthenware with imprints of feet and different army 
units, Holdeurn - Valkhof Museum

Golden coin with the image of Hadrian, Nijmegen - 
Valkhof Museum
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Image 9.3: Isometry of Ubbergseveldweg before and after 
transformation of the different pavements.

Marble head of the great founder and conquerer Gaius Julius 
Caesar (100-44BC), Hunnerberg - Rijksmuseum van Oudheden

Iron Weisenau type helmet, Hunnerberg - Valkhof Museum
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Amphora with Mediterranean mackerel bones, Kopse Hof 
- Valkhof Museum

Reconstruction of a Roman carriage, Köln 
- Romano-Germanic Museum
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9.2 HERITAGE PARK

Image 9.5: Map of Kopse hof  with UNESCO sites.
Image 9.4: Aerial photo of Kopse hof.
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Image 9.6: Palimpsest for Kopse hof .

9.11.1 PALIMPSEST: Story of Impermanence

9.11.2 KOPSE HOF FINAL DESIGN

The story of Kopse Hof is one of imperman-
ence (image 9.6). After the Romans left it was 
never fully covered again. The Romans also 
built their fort in wood, so little remains. Mul-
tiple plans were created for this area, inclu-
ding a villa neighborhood by the owners, but 
this was luckily prevented by the municipality 
of Nijmegen as the area came under strict 
protection (van Enckevort, 2014). Throughout 
history Kopse hof has had many functions in 
wars. From here the Spanish and the French 
sieged Nijmegen. All because of a plateau with 
an amazing overview. After WWII there were 
also some emergency houses placed, but af-
ter the reconstuction period most of the area 
was researched by Archaeologists, leaving it 
an unused wilderniss today (image 9.4 & 9.5).

The design created two distinct routes 
through the wilderness that exists currently 
(image 9.7). The present is a special situation 
for a park in an Urban setting, so this silence is 
respected here. 

Formal route
The first route is one that showcases the his-
tory with a reconstruction and displays. The 
luxurious villa is reconstructed and serves as 
an archaeological experience centre where 
people can see the exhibition on the wealth 
that was found here while meeting other resi-
dents interested in Roman history. Organizati-
on of events creates attention and enjoyment 
for visitors. A small kitchen organizes Roman 
cooking workshops to give people a taste of 
the Roman past. Interaction and sustainability 
lies therefore in discussions, educational tours 
and food for the community. With these work-
shops and particular opening hours, mass 
tourism can be prevented on the site. During a 
workshop/tour the site could attract a crowd, 
but it can also remain closed on sunday or be 
rented to small groups (image 9.8). In this way 
it functions like a Roman community centre. A 
Roman road is reconstructed and cuts through 
the wilderness to create a sightline. The path 
joins the Museum trail and completes it in a 
walkway where you enter the marvelous view 
that the Romans had. A screen allows you to 
see the river like they once saw (image 9.9 & 

9.10). The walkway lights up to just like the art-
works and creates a safe environment in the 
darkness. Visitors of the centre will only need 
to use this one road and head straight to their 
destination.

Informal route
The second route is one that is translated with 
materializations and more desolate and qui-
et. It follows the former wall and guides you 
through the wilderness on narrow paths with 
the use of light. Lasers allow you to see how 
tall the construction was and can give pro-
jections of history. This route takes you along 
the edge of the former fort and allows you to 
experience the true size. Other constructions 
like the praetorium are simply created out of 
wooden frames that kids can climb and play 
on. Then all elements can be viewed in relation 
to eachother. Everyone can pick a route de-
pending on their mood.
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Image 9.8: Kopse hof design vision with peoples opinions in 
mind.
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WORKSHOP
BUSY CLOSED

SILENCE

Image 9.8: Kopse hof impression with the two distinct routes 
based on two ways of visualizing.
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NIGHT

DAY

Image 9.9: Kopse hof walkway at day and night.

Image 9.10: Section of the walkway on the moraine.
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9.3 GREEN-BLUE AQUADUCT
9.3.1 PALIMPSEST: Longevity of the line

Image 9.12: Map of Broerdijk with UNESCO sites.

Image 9.11: Aerial photo of Broerdijk with location of section.

The Broerdijk is a mysterious linear element 
through the Hengstdal valley in Nijmegen. Ro-
mans created the dike to cross the valley and 
allow water to reach the castra (image 9.13). 
Today much of the dike has eroded and the 
dike is much lower (van der Heijden, 2015). 
The actual height therefore remains a mystery. 
Most theories claim that there was a wooden 
construction on top of the earthen mount to 
reach the full height of more than 9 meters to 
cross the valley. It is illogical to think this was 
fully constructed out of soil. Some theories 
also claim that a siphon was used, because 
two vague pipes were found on both ends of 
the valley (Aquaduct Groesbeek, 2022b). A 
siphon would flow as a pipe on the bottom of 
the valley and create a natural pump effect.

For decades the landscape element was a 
wonder for residents, why was it placed here?. 
Local legend claims the dike was constructed 
as a border between two fueding brothers 
(broers) (van der Heijden, 2015).

The dike came to be urbanized around the 
1930 and was incorporated by constructed 
against the slopes. In the 2000s a part of the 
neighborhood was renewed and created a 
new square called the Esdoornplein next to 
the dike.  Due to its shape as a dike it mana-
ged to survive fully as a line and is protected 
by UNESCO today (image 9.11 & 9.12).
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Image 9.13: Palimpsest for Broerdijk.

Image 9.14: Water catchment on the impenetrable surfaces of 
the valley crossing Broerdijk.

On the location where the aquaduct crossed 
a valley (image 9.15 & 9.18), a bridge will once 
again be reconstructed, but with a modern 
twist. 

Water is collected during heavy rain in an un-
derground tank at the lowest point of the val-
ley. The water is pumped into the glass pipes 
of the aquaduct and slowly irrigated into the 
plants undernearth to give visitors a show 
(image 9.19). The aquaduct ends at the Es-
doornplein where it interacts with the fortifica-
tions near the location of where the castellum 
divisorium once was. It will symbolically follow 
the same function of storing and distributing 
water flow into fountains or for local use in 
gardens. Esdoornplein would need a depth 
of 6,5 meters to collect all the water from the 
valley, this is not possible (image 9.14), so to-
gether with 0,5 meter depth here, more wa-
ter is stored underneath the roundabout (just 
outside UNESCO property) and in the green 
zone underneath the arches (image 9.17). To-
gether it is possbile to store water from a rain 
shower of more than 5 mm. From here water 
will evaporate, slowly used to water residents’ 
gardens and pumped back to water the green 
zone from the fountains above.

The aquaduct is a green-blue zone connec-
ting the moraine’s river edge (kopse hof) to 
the hilly interior (marienboom & watermeer-
wijk), promotes slow traffic and is lined with in-
digenous ‘‘Roman’’ species of plants and trees 
like Chestnut. It adds to the aquaduct system 
of by watering the green corridor with a trick-
ling effect that calms visitors and gives them 
a sound interaction with the water. Residents 
and visitors are invited to sit underneath the 
arches on incorporated benches surrounded 
by greenery. Kids can meanwhile play in the 
water and green on swings or slides hanging 
from the aquaduct. 

While it is a reconstruction in wood, it also has 
a modern look with a irregular pattern of ar-
ches. It is inspired by the fact that nobody ful-
ly knows how what the aquaduct looked like. 
Two minor neighborhood roads will be blocked 
and pedestrianized following the construction 
(see chapter 5). Nothing remains of the former 
wooden aquaduct, but the dike on which it was 
built. The bases of the wooden columns are 
purposely made out of stone to echo that the 
future archaeology will know something was 
here and do not need a foundation.

9.3.2 BROERDIJK FINAL DESIGN

Image 9.15: Before section of Broerdijk.
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Image 9.16: Broerdijk topography before.

Image 9.18: Broerdijk design section.

Image 9.17: Broerdijk design vision.
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Image 9.19: Broerdijk design at the roundabout with water 
storage.
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9.3.3 AQUADUCT ROUTE
The wooden material is continued in the aqua-
duct route to form a coherent unity different 
from the castra route. Green ditches in Ma-
rienboom used to harvest loam have the po-
tential to become areas for water storage and 
wetland plants (image 9.20). The remaining 
original Roman valleys however cannot have 
this function due to the threat of erosion or ac-
cumulation of new soil. Instead the valleys are 
emphasized and stabilized with wood, refe-
rencing the original wooden aquaducts (ima-
ge 9.21). Hickers get the opportunity to walk 
over, in and through the valleys on wooden pa-
ths that continue the material in multiple ways 
(image 9.22). The same QR codes are used 
here as in the castra route to create one con-
tinuous visitors’ experience. 

9.20

9.21

9.22

Image 9.20: Marienboom design with water storage.
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Image 9.21: Marienboom route design with aquaduct valley. Image 9.22: Louisedal route through the aquaduct valley.
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9.4.1 PALIMPSEST: CONCEALED MYSTERY

The origin of the protected basin that remains 
in the Watermeerwijk estate has been a mys-
tery throughout the years (image 9.24 & 9.25). 
It is thought to be dug by the Romans as a dam 
or separate source for the aquaduct. The ba-
sin was presumably then used as a moat for a 
small castle in the middle ages. The true age is 
tough to find out since the pond was used as 
a dump for WW2 ammunition, making it extre-
mely dangerous to perform archaeology here 
(Aquaduct Groesbeek, 2022b). 

Before the war it was included into a pleasu-
re ground with star forest. Inhabitants of the 
overcrowded fortified Nijmegen came here 
to enjoy canoeing or walks in nature (Abma, 
2021). The whole area used to be part of a lar-
ger collection of estates for agroforestry cal-
led De Vier perken (Klinkenberg, 2014). While 
in Roman times there was massive deforesta-
tion here for construction of the Limes. Today 
Watermeerwijk, including the basin are behind 
a fence, but the rest of De Vier Perken is a pu-
blic protected forest.

Image 9.24: Map of Watermeerwijk with UNESCO sites.

Image 9.23: Aerial photo of Watermeerwijk with 
location of section.

9.4 ROMAN PLEASURE GROUND
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Image 9.25: Palimpsest for Watermeerwijk.

Image 9.26: Water catchment on the impenetrable surfaces 
of the valley crossing Watermeerwijk.

Image 9.27: Before section of Watermeerwijk.

The aquaduct system is expanded with a new 
water catchment pond in the adjacent natural 
park, following the topography to create the 
wetland (image 9.27 & 9.30). It will collect the 
runoff from the nearby village of Berg en Dal 
(image 9.29). A canal comes down from the 
village and invites people to rent canoes, play 
in the water, or cross on the stepping stones. 
The history of the area for pleasure ground 
and forestry is honoured in the application 
of a traditional technique to cultivate trees 
in estates with wet soil, called ‘rabatbossen’ 
(Maijer, 2021). Parallel ridges are created by 
adding soil to the valley with fluctuation water 
levels in between. Trees fit for this are oaks 
or poplars for example. When dry the canals 
become playfull pedestrian paths in the forest 
that give visitors a different perspective of 
the aquaduct. Cultivation of trees represents 
both the alternating cycles of deforestation 

for construction during the Roman age and 
reforestation as an estate. The wood produ-
ce can participate in constructing the rest of 
the visualizations, creating a circular material 
(image 9.31). 

The area had a potential of capturing rain in 
depth of 0,73m in extreme rainfall (Image 9.26), 
but by creating the ridges, the valley can fill up 
to the road with 1,3m. On the edge visitors on 
bikes or hikers can enjoy a rest from the Ro-
man route. The aquaduct route ends here near 
the source and allows people to explore the 
areas museums the Afrikamuseum or Orien-
talis. (Image 9.26). Pleasure is once again the 
main function for the area and used to interact 
with the water. 

9.4.2 WATERMEERWIJK FINAL DESIGN
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NEW VERSION

Image 9.28: Watermeerwijk topography before. Image 9.29: Watermeerwijk design vision.

Image 9.30: Watermeerwijk design section.
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WET 
GROWING

DRY
CHOPPED

Image 9.31: Watermeerwijk design at two different moments 
in time.
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10. 
CONCLUSION
The conclusion will conclude answers to the main 
questions of this report, the lessons taken from the 
report and zoom out in scale to show transferibility. 

Outcome, transferability, advice

How can urban design sustainably develop 
the UNESCO sites in Nijmegen-Oost to create 
awareness and create place attachment for 
the cultural memory of Roman Nijmegen? The 
conclusions can be summarized in a timeline 
for how to develop archaeological heritage 
(Image 10.1).

10.1.1 Diachronic Layer Approach
Through this report the Roman structures were 
discussed in depth with the layer approach. 
This is nothing new, but the general way of 
analysing the aspects of water, roads and 
structures through history and what remains is 
specifically Limes and could be transferred to 
other UNESCO sites within the border. Other 
layers of history unique to those locations can 
also be researched more thoroughly. The lay-
ers were looked at in different era’s in order to 
see the changes and what remains. Moreover 
it brought to light very well what the issues are 
and the opportunites to solve them. Nijmegen 
in particular is a special case due to more than 
400 years of Roman history, therefore a sim-
plified method could fit other areas. 

10.1.2 Design tool
People are aware of Roman heritage where it 
remains or is visualized. Broesi developed ten 
ways to translate archaeology into design as 
a classification tool. In this report these ways 
were used as a design tool to start off the cre-
ative process and researched for one location 
on what people prefer. Participants had a par-
ticular affinity with physical translations such 
as reconstructions and conservation on this 
site, however other locations will offer diffe-
rent ideas, possibilities, restrictions and there-
fore opinions on designs. 

Applying the 10 methods in a survey brought 
forward a new approach that included the in-
teraction with humans and the way it impacts 
the environment that it lands on in current 
times. Together they form the components to 
a functional design that creates awareness 
and place attachment.The approach is a new 
road for conventional heritage, considering it 
involves multiple ways of bringing back lost 
structures and goes further than reconstruc-
tions. The method is also a reduction of reality 
and therefore is not stagnant in the solutions, 
but seeks to inspire solutions.

10.1 Outcome

Image 10.1: Lessons taken from this rese-
arch in chronological order
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10.1.3 Language for including 
Archaeologists
New ways were added to Broesi’s system du-
ring the design process that could be included 
in further research. These tools can then be-
come a standardized language that is used to 
compare ideas for archaeological policies and 
bridge the gap between the fields of archaeo-
logy and urbanism. Participation in the creation 
of these designs will promote the connection 
between people and place attachment sur-
rounding Roman heritage, but also encoura-
ge the realization of the solutions knowledge 
of the past can bring. Archaeologists should 
therefore be included into the design process 
and from my experience have the largest dri-
ve to incorporate past ideas. For example my 
contact with the municipality of Nijmegen was 

only with the department of Archaeology, sin-
ce in the department of Urbanism there is not 
yet a project about Roman visibility. These are 
missed opportunities since the solutions to 
todays sustainability are truly under the soil 
(image 10.3). 

10.1.4 Expanding
Nijmegen is rich in UNESCO sites that have the 
potential to be brought to live in one vision and 
heritage system. This system could be expan-
ded to other sites in Nijmegen (like the Valkhof 
or Waterkwartier) and surrounding areas (like 
Holdeurn). The method of a system could be 
applied in other cities with high concentrations 
of Limes UNESCO sites as well (Image 9.2). 
These cities are already connected through 
Roads and train, but can now share in tourism 

Image 10.2: Expected outcome of a design on the Limes line 
with visions per region.

strategies. The design tools can also be used 
to spark inspiration for non-Roman archaeolo-
gical sites on sites that are richer with a diffe-
rent kind of history such as Neolithic, Medieval 
or WW2 for example.

10.1.5 Sustainable Timelines
The last step is to acknowledge that by desig-
ning with the past the perception of timelines 
are converging. It is a trend to be interested in 
the Roman layer and important to learn from. 
The designs should play with the element of 
time in different waves of functions, water, 
people, lighting or materials that all change at 
different paces and cycles. The different wa-
velengths can be used to create a resilient cir-
cular design that respects the pilars of sustai-
nability and solves modern needs by bringing 
back past identities.
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Image 10.3: The opportunities for Nijmegen’s 
sustainable future are under the soil.

186 187



11. 
REFLECTION
The reflection will discuss the importance of this 
research, recommendations on further studies. The 
scientific methods, design approach and heritage 
ethics will also be critiqued.

Methods, approach, ethics

This combination of methods allowed this re-
search and all had their own good and bad 
qualities, but also formed a synergy.

11.1.1 Layer approach
Splitting the Limes into layers of its three ele-
ment of water, roads and structures concluded 
with what remains and different possibilities 
for each layer going into the design. By adding 
the potential of all three aspects together, it 
created the spaces that are most interesting 
to transform in Nijmegen to show the Roman 
History. Using the layer approach through time 
allowed to show new stories, limitations and 
opportunities (Image 11.1) (van Schaick & Klaa-
sen, 2011).

11.1.2 Historic Literature
Literature and storytelling is highly important 
for archaeology and therefore this report. Of-
ten it seemed like this report was collecting 
different stories and perspectives on the past, 
but also writing a new narrative by adding 
urban layer analysis. What the heritage is, is 
determined by what we know of it and what 
stories are told. 

It must be said that archaeology is often not 
an exact science, it is an interpretation of the 
past and results in telling of history. Similarly to 
how research and design go together, but are 
hard to measure. Archaeology also has mul-
tiple interpretations coexisting. Intuitive de-
signing is the glue between the storytelling of 
archaeology and quantifiable research of the 
questionnaire and mapping (Image 11.1).

11.1.3 Questionnaire as a method
The questionnaire aim to mix research and 
design by quantifying what people think of de-
sign proposals. Successful references were 
used for the variants. Not only did it result in 
knowing what superior design is, but it also al-
lowed peoples comments to be heard and ad-
ded into the design. This is a good method to 
allow people to participate in heritage.

By using a questionnaire new perspectives on 
the site of the Kopse Hof emerged by invol-
ving the people who are interested in Roman 
Nijmegen. The questionnaire showed to be a 
great method for sharing possible directions 
for the design. Moreover it was a fast way to 
display what the location could be for inhabi-
tants and the municipality. Creating an advice 
for policy as an advice. Experiences were sha-
red in a discussion and workshop that showed 
peoples perspectives and interests in the lo-
cation.

11.1.4 Questionnaire excecution 
As stated in chapter 8.9 the choices in the 
process influence the eventual perception and 
opinion of the designs. 
For example some people said they would 
have filled in a different answer if they got 
more information on the designs. It was ho-
wever important that the questionnaire was 
judged quickly as a first impressions, since not 
everyone is very interested in the subject of 
Roman history. The designs were judged on 
face value and what grabs someone’s interest. 
Not everyone understood that the designs are 
not final and merely a way to explore what is 

11.1 Research methods

Image 11.1: Icons for reflections on methods.
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possible. It was even stated that ‘‘Conserve’ is 
impossible, due to the absence of stone re-
mains and the excavated areas being virtually 
devoid of findings at present time.
That does not make the research less valua-
ble, since this location allows for many ideas 
to bring forth Roman history. It is a testing site 
and the designs could be applied on locations 
with other possibilities.

11.1.5 Recommendations
For further research the same methods could 
be used and could also be projected on ano-
ther location within the Limes or another ar-
chaeological site. The questionnaire showed 
peoples opinion on the ways of translating ar-
chaeology, but further research on many other 
has the potential to generalize this more. This 
research very much revolves around designing 
for a location and reflecting on it and other si-
tes could lead to new findings. The site was 
one of many opportunities space wise, but 
many limitations in protection and strong opi-
nions. The combined result of further studies 
could then be a pattern language for people’s 
reactions to the new methods on visualisati-
ons and interactions with archaeology (Image 
11.1) (Salingaros, 2002).

Approach demands a masterplan
The new approach goes further than just the 
visibility of archaeology and also includes in-
teraction with people and the environmental 
impact for sites. It can be argued that these 
are not the only factors that need to be con-
sidered in the development of heritage sites. 
Mubaideen en Al Kurdi (2017) propose that the 
following goals need to be kept in mind for in-
tegration of archaeological sites:

-	 preservation in situ: protect the soil 	
	 from developments while showing his	
	 tory.
-	 integration: guidelines for develop	
	 ment around the sites to keep integri	
	 ty.
-	 accessibility: Connecting and impro	
	 ving reachability of the sites.
-	 enhancement: improving the surroun	
	 ding infrastructure for locals and vi	
	 sitors.
-	 exploitation: An economic function on 	
	 the site for the community to profit off.
-	 cohabitation: The surrounding com	
	 mercial facilities relate to the presen	
	 ce of the site.
-	 presentation: The public urban space   	
	 that is located in front of the site is re	
	 designed to attract visitors.

The method do not include preservation or in-
tegration, since it can be seen as a prerequi-
site for UNESCO sites with their strict regu-
lations making large disrupting developments 
impossible. A correct presentation of the 
public space around the archaeology can be 
considered the end goal of the approach sin-
ce it is used for placemaking for visitors. Ac-
cessibility, enhancement, exploitation and co-
habitation are subconsciously included in the 
environmental impact through the pillars of 
sustainability. Accessibility and enhancement 
have the potential to be more represented in 
the design method, but is assumed to be rese-
arched in the analysis phase as well through 
the diachronic palimpsest. The method there-
fore assumes that a masterplan must be made 
for the area surrounding the archaeological 
site, while the approach only deals within the 
sites border and does not stand on its own 
(image 11.2).

11.2 Design approach

Image 11.2: The design approach is used within a Masterplan.
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11.3 Ethics in Heritage

Image 11.3: Levels of new material in heritage methods com-
pared to this research.

Throughout history there have been many 
contrasting opinions on how to approach heri-
tage, but by viewing archaeology as a part of 
heritage, this discussion is brought back to life. 
Most methods on how to design with heritage 
originate from the 19th century (Rouhi, 2016). 
Valued structures constantly experience da-
mage through aging by weather conditions or 
occupation. The majority of theories put the 
emphasis on the maintaining buildings in their 
current state with some allowing interventions 
to ensure the buildings survival or revive for-
mer glory (Yazdani Mehr, 2019). Several ways 
of approaching a heritage building developed 
through time. (Yazdani Mehr, 2019).

-	 Conservation is an umbrella term for 
allowing a building to keep its cultural sig-
nificance and will include methods such as 
preservation, restoration, reconstruction and 
adaptation.

-	 Adaptation is bringing minor changes 
to its layout beyond maintenance for a new 
function to keep up with the changing time. 
This is the best method to save a building from 
being replaced and remain relevant in a com-
munity and for future generations.

-	 Preservation keeps the building in 
its current state and protection it from rapid 
decline, by slowing the process of aging. This 
can include maintaining damaged sections of 
the building.

-	 Restoration removes changes to 
a building and turns it to its previous state, 
without adding new materials as reconstructi-
ons. While stylistic restoration allows for brin-
ging in new materials for small reconstructi-
ons.

Through time opinions changed on what is 
preferred. The most influential theorists are 
discussed here.

Eugène Emmanuel Viollet-le-Duc (1814–
1879)
Viollet-le-Duc is one of the founders of the 
restoration movement. Viollet-le-Duc asserted 
that the perfect function should be found for a 
building to minimize the need for adaptations 
(Yazdani Mehr, 2019). However for his main 
idea revolves around maintaining the zeitgeist 
(spirit of time) by emerging oneself into the 
mind of the original architect (Rouhi, 2016). 
His goal was to reinstate a sense of complete-
ness that may not have existed before, going 
further than just preservation. These ‘interpre-
tive stylistic restorations’ are seemingly origi-
nal but allow the building to be restored and 
house a new function (Rouhi, 2016). The threat 
is that these additions can be mistaken for the 
original and alter the intangible values and me-
mories of the building.

Image 11.4: Influential quotes from heritage theorists (Yazdani 
Mehr, 2019)

John Ruskin (1819–1900)
Ruskin was a leader of the Anti-restoration 
movement and highly critical of Viollet-le-Duc’s 
stylistic restoration (Yazdani Mehr, 2019). His 
perspective put the emphasis on preserving 
the original design of a building withing the 
zeitgeist that it was constructed is, even going 
as far as comparing restoration to raising the 
dead. To him restoration was a complete fal-
sification of history and only recommending 
proper maintenance (Rouhi, 2016). He views 
age as an value and restoration as destruction 
of historical authenticity. 

Camillo Boito (1836–1914)
Boito followed and yet also critiqued both Vi-
ollet-le-Duc and Ruskin, stating that they risk 
falsification and deem the building to disrepair 
respectively (Yazdani Mehr, 2019). In his view, 
stylistic restoration was allowed, but only if the 

reconstructions we distinguishable from the 
original to  prevent misunderstandings (Rouhi, 
2016). Boito composed eight means through 
which this can be achieved (Yazdani Mehr, 
2019).

-Stylistic contrast between the original and ad-
ditions.
-Contrast between old and new materials.
-Suppression of profiles or decorations.
-Display of removed pieces next to the recon-
struction.
-Engraved date on the addition.
-Engraved text on the addition.
-Documentation of the restoration through 
photographs or a publication.
-Spread the knowledge that it is not an original.
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Alois Riegl (1858–1905)
Riegl distinguished different values for herita-
ge buildings that should all be considered in 
conservation efforts and are also at odds with 
each other. These are: commemorative values, 
age-value, historical value, intentional comme-
morative value, present-day values, use-value, 
art-value, newness-value and relative art-value 
(Rouhi, 2016). 
Riegl weighs historical value and age value 
against each other and therefore disapproved 
stylistic restoration but Riegl also stated that 
modern maintenance such as painting would 
result in a loss of historic value and small 
faithful reconstructions were acceptable (Ya-
zdani Mehr, 2019).

Falsification?
To make many of the visibility interventions 
possible, a structure needs to be brought back 
or imagined and these different heritage the-
ories become relevant once again and can be 
reflected upon to determine where my designs 
stand (image 11.4). 

Viollet-le-Duc immersed himself in the origi-
nal architect by creating ‘reconstructions’ in 
the spirit of the era. These structures are not 
original, but seem this way and are therefore 
deemed falsifications and fabrications of his-
tory by other theorists. This is not encouraged 
in any of my methods and also in none of my 
designs. For example the visibility method cal-
led ‘Add on’ is not a reconstruction in the zeit-
geist, but one in the modern needs, issues and 
a yearning from the collective memory. 

Even on the Kopse Hof where a pure recon-
struction is preferred by the survey, it is hig-
hlighted as fake with exhibitions of findings 
within the methods of Boito. Moreover know-
ledge will be shared about the building, crea-
ting notoriety that it is not original. It can be 
argued that the reconstructions will never be 
close enough to the original and can hardly 
be mistaken for 2000 year old structures. In 
the future however this fact can get lost if it 
is not clearly stated. In these designs there is 
also no age value present and they all consist 
of purely new material just as reconstructions 
do, but they are still different in their newness 
value (image 11.3)
It is however important to still have reconstruc-
tions, even if they can be mistaken for original, 
since the knowledge of what has passed and 
by mimicking it can be underlined  (Ireland, 
2016). In the design for the aqueduct bridge I 
projected arches which probably did not exist 
in the wooden structure, but it is recognizable 
and with little remains the true appearance is 
still a mystery. Therefore design can also play 
with this fact and add elements like fountains 
to emphasize that it is a fake.

UNESCO themselves also seek to prevent 
outright falsification and promote restoration 
(Rouhi, 2016). At the same time they encoura-
ge design interventions with innovative tech-
nologies. Maybe a new name should be coined 
for bringing back old structures in aiding cur-
rent goals; for example ‘’Adaptive reconstruc-
tion’’?

12. 
BIBLIOGRAPHY
The references of this report listed in alphabetical 
order and in APA format.

References

195194

M
Sc

 T
he

si
s 

M
ax

 C
or

be
ek

Th
e 

so
lu

tio
ns

 a
re

 u
nd

er
 th

e 
so

il



Aarsbergen, A. (2018, September 26). De Millingerwaard is on-
derdeel van de Gelderse Poort, een nieuw natuurgebied van 
drieduizend hectare van Staatsbosbeheer, gelegen aan het 
begin van de Nederlandse rivierdelta. National Geographic. 
Retrieved 3 April 2022, from https://www.nationalgeographic.
nl/milieu/2018/09/in-beeld-de-millingerwaard-uniek-natuur-
gebied-in-nederland

Abma, R. (2021). Nijmegen historische grond: Hoe een stad ge-
vormd werd. Roelants, Uitgeverij.

AlleCijfers.nl. (2023, 12 januari). Wijk Nijmegen-Oost (gemeen-
te Nijmegen) in cijfers en grafieken (update 2023!). Geraad-
pleegd op 16 januari 2023, van https://allecijfers.nl/wijk/nijme-
gen-oost-nijmegen/

Aquaduct Groesbeek. (2022a). 9 Broerdijk. https://www.aqua-
ductgroesbeek.nl/?page_id=88

Aquaduct Groesbeek. (2022b). Het Romeinse aquaduct van 
Berg en Dal. Romeins Aquaduct. Geraadpleegd op 6 december 
2022, van https://www.aquaductgroesbeek.nl/

Archaeology Nijmegen. (2020, January 6). Reconstructi-
on of the Xanten water pipeline [Illustration]. Archaeology 
News Netwerk. https://archaeologynewsnetwork.blogspot.
com/2020/06/roman-aqueduct-unearthed-in-netherlands.
html

Archeologie Nijmegen. (2020, juni). Geul van mogelijk een 
waterleiding, gevonden aan de Scheidemakershof in het 
centrum van Nijmegen. De Gelderlander. https://www.
gelderlander.nl/nijmegen/weer-meer-te-zien-van-hoogst-
waarschijnlijk-romeins-aquaduct-tussen-berg-en-dal-en-
de-hunnerberg~ac3596f3/?cb=d0390fa4b2a915b766e8ec-
7fa550ac5e&auth_rd=1
Archeon. (2022a). Het park. Geraadpleegd op 6 december 
2022, van https://www.archeon.nl/index.html

Archeon. (2022b). Welkom in Archeon. https://www.archeon.
nl/index.html

Atlas Leefomgeving. (2018). Water op straat na een extreme 
bui [Map]. Atlas Leefomgeving. https://www.atlasleefomge-
ving.nl/kaarten?config=alo_kijken_10681&layers=04c2690c-
6a8e-3894-9977-c3b9072f7c96,1,0.8;0124e4b5-66a6-
3912-8c4a-7665b3a465a6,1,0.8;bf8f442f-2b2c-32d7-a758-
f0d3e5996c19,1,0.8;80c166e2-1d0a-348f-98e5-84c69ec19c-
7b,1,0.8;&x=137048&y=479553&zoom=8&rotation=0&baselay-
er=992

Bestemming Buitenlucht. (2022, juni). Romeinse wandeling in 
Nijmegen: podwalk door de oudste stad van Nederland. htt-
ps://www.bestemmingbuitenlucht.nl/romeinse-wandeling-nij-
megen-podwalk/

Bingen, B. (2022, January 10). De Waal bij Nijmegen staat 
hoog: deze plekken zijn afgesloten. indebuurt Nijmegen. Re-
trieved 3 April 2022, from https://indebuurt.nl/nijmegen/
nieuws/weer/de-waal-bij-nijmegen-stijgt-dit-betekent-het-
voor-jou%7E163930/

Blaeu, J. (1649). Nijmegen 1649 Blaeu. Oudelandkaarten. 
https://www.oudelandkaarten.nl/nederland/item/nijme-
gen-1649-blaeu

BNNVARA. (2022, 10 juli). Floristische Verstekelingen: de 
Romein als plantenverspreider - Vroege Vogels - BNNVARA. 
Vroege Vogels. Geraadpleegd op 1 december 2022, van htt-
ps://www.bnnvara.nl/vroegevogels/artikelen/floristische-ver-
stekelingen-de-romein-als-plantenverspreider

Breng. (c. 2022). Lijnennetkaarten en lijnfolders. https://www.
breng.nl/nl/onze-routes/dienstregeling-en-halte-informatie/
lijnennetkaarten-en-lijnfolders

Bringmans, P. M. M. A. (2018). The implementation of the Malta 

Convention in The Netherlands: historical context and current 
practice. RAPORT, 13, 209–215. http://cejsh.icm.edu.pl/cejsh/
element/bwmeta1.element.desklight-dfbff098-8afd-49b0-
ac11-ec081bb6b4c0

Brookings. Geraadpleegd op 14 januari 2023, van https://www.
brookings.edu/research/understanding-child-friendly-ur-
ban-design/

Bureau Archeologie Nijmegen. (2020, juni). Reconstructie van 
de waterleiding van Xanten. De Gelderlander. https://www.
gelderlander.nl/nijmegen/weer-meer-te-zien-van-hoogst-
waarschijnlijk-romeins-aquaduct-tussen-berg-en-dal-en-de-
hunnerberg~ac3596f3/?cb=d0390fa4b2a915b766e8ec-
7fa550ac5e&auth_rd=1

Cao, W., Yu, W., & Xu, J. (2021). City vs. Town residents’ place 
attachment, perceptions and support for tourism development 
in a linear World Cultural Heritage Site. PLOS ONE, 16(10), 
e0258365. https://doi.org/10.1371/journal.pone.0258365

Chabe01. (2017, april). Porte d’Arroux, Autun. Wikimedia. htt-
ps://commons.wikimedia.org/wiki/File:Porte_Arroux_Autun_7.
jpg

Colenbrander, B. (2005). Limes Atlas. Uitgeverij 010.

Conti, R. (2022, 22 november). Beauty recycled in major Fon-
dazione Prada exhibition. Salone Milano. Geraadpleegd op 6 
december 2022, van https://www.salonemilano.it/en/articoli/
design/beauty-recycled-major-fondazione-prada-exhibition

Coperus, C. J. (2019, 12 juli). Archeofyten. Flora van Nederland. 
Geraadpleegd op 1 december 2022, van https://floravanne-
derland.nl/home/gast_bloggers/gast_bloggers_post/?perma-
link=archeofyten

Council of Europe. (2005). Convention on the Value of Cultural 
Heritage for Society (Faro Convention, 2005). Culture and Cul-
tural Heritage. Retrieved 2 April 2022, from https://www.coe.
int/en/web/culture-and-heritage/faro-convention

Council of Europe. (2022). Convention on the Value of Cultu-
ral Heritage for Society (Faro Convention, 2005). Culture and 
Cultural Heritage. Geraadpleegd op 28 november 2022, van 
https://www.coe.int/en/web/culture-and-heritage/faro-con-
vention

Culley, S. J., Hicks, B. J., McAloone, T. C., Howard, T. J., & 
Badke-Schaub, P. (2011). ASSOCIATIVE THINKING AS A DE-
SIGN STRATEGY AND ITS RELATION TO CREATIVITY. DS 
68–7: Proceedings of the 18th International Conference on 
Engineering Design (ICED 11), Impacting Society through En-
gineering Design, Vol. 7: Human Behaviour in Design, 22–31. 
https://designsociety.org/publication/30659/ASSOCIATI-
VE+THINKING+AS+A+DESIGN+STRATEGY+AND+ITS+RELA-
TION+TO+CREATIVITY

Cuyp, A. & Dordrechts Museum. (c. 1660). Gezicht op het 
Valkhof vanuit het noordwesten. Dordrechts Museum. https://
www.dordrechtsmuseum.nl/nieuws/internationale-topstuk-
ken-naar-dordrecht/

Cyron, M. (2006, april). Reconstruction of a Roman carriage as 
shown in the Römisch-Germanisches Museum, Cologne, Ger-
many. Wikipedia. https://commons.wikimedia.org/wiki/File:Re-
construction_of_a_Roman_carriage_R%C3%B6misch-Germa-
nisches_Museum_Cologne.jpg

Dagli, P. K. & Cengiz, C. (2018, september). Sustainability – 
Heritage Tourism – Cultural Identity Reflections: Archeoparks. 
https://www.researchgate.net/publication/328828609_Sus-
tainability_-_Heritage_Tourism_-_Cultural_Identity_Reflections_
Archeoparks

De Haven, L. (2020, 16 september). Fountain Detail. Life Le-
mons Italy. https://www.lifelemonsitaly.com/italy-travel/foun-

tains-of-italy

De Unie Architecten. (2020, 30 april). Archeologie en land-
schap verweven in museumfort. DE UNIE ARCHITECTEN. 
Geraadpleegd op 6 december 2022, van https://www.deunie-
architecten.nl/projecten/castellum/

Den Mulder Boomteelt. (c. 2021). MESPILUS GERMANICA 
Mispel; Mispelboom. Den Mulder. https://www.denmulder-
boomteelt.com/webshop/mespilus-germanica

Denters, T. (2020, 14 augustus). Van nederzettingenflora naar 
stadsflora. Stadsplanten. Geraadpleegd op 1 december 2022, 
van https://www.stadsplanten.nl/2020/08/van-nederzettin-
genflora-naar-stadsflora/

Deurloo, P. (2020, June 1). Weer meer te zien van ‘hoogst-
waarschijnlijk’ Romeins aquaduct tussen Berg en Dal en de 
Hunnerberg. De Gelderlander. Retrieved 3 April 2022, from ht-
tps://www.gelderlander.nl/nijmegen/weer-meer-te-zien-van-
hoogstwaarschijnlijk-romeins-aquaduct-tussen-berg-en-dal-
en-de-hunnerberg~ac3596f3/

Development of the Theories of Cultural Heritage Conserva-
tion in Europe: A Survey of 19th And 20th Century Theories. 
(2016). In J. Rouhi (Red.), The 4th International Congress on 
Civil Engineering, Architecture & Urban Development, Tehran 
(Iran). https://www.researchgate.net/publication/315729727_
Development_of_the_Theories_of_Cultural_Heritage_Conser-
vation_in_Europe_A_Survey_of_19th_And_20th_Century_The-
ories

Dinther, M. van. (2021, 3 augustus). In Nijmegen is geen spoor 
van de Romeinen meer te bekennen. de Volkskrant. Geraad-
pleegd op 16 januari 2023, van https://www.volkskrant.nl/
nieuws-achtergrond/in-nijmegen-is-geen-spoor-van-de-ro-
meinen-meer-te-bekennen~ba45e173/?referrer=htt-
ps%3A%2F%2Fwww.google.nl%2F

Erren, H. (2013, October 15). Frankische volksverhuizing 400–
440 [Illustration]. Wikipedia. https://commons.wikimedia.org/
wiki/File:De_Franken_tussen_400_en_440_nl.svg

Florek, M. (2011). No place like home: Perspectives on place 
attachment and impacts on city management. Journal of Town 
& City Management, 1(4), 346–354. https://www.researchgate.
net/publication/288350728_No_place_like_home_Perspecti-
ves_on_place_attachment_and_impacts_on_city_management

Fondazione Prada. (2022). RECYCLING BEAUTY – Fondazi-
one Prada. Geraadpleegd op 6 december 2022, van https://
www.fondazioneprada.org/project/recycling-beauty/?lang=en

Gebiedsverschillen. (2022, 2 december). Gemeente Nijmegen. 
Geraadpleegd op 16 januari 2023, van https://public.tableau.
com/app/profile/gemeentenijmegen/viz/Gebiedsverschillen/
Begin

Gemeente Nijmegen. (2020, June). Nijmegen stad in bewe-
ging: Omgevingsvisie 2020–2040. https://www.nijmegen.nl/
over-de-gemeente/dossiers/dossier-omgevingswet/omge-
vingsvisie-nijmegen/

Gemeente Nijmegen. (n.d.). Monumentenlijst - Monumenten - 
Diensten. Retrieved 4 April 2022, from https://www.nijmegen.
nl/diensten/monumenten/monumentenlijst/

Gemeente Nijmegen. (z.d.). ruimtelijke structuur Nijmegen 
Oost. Planviewer Gemeente Nijmegen. https://www.planvie-
wer.nl/imro/files/NL.IMRO.0268.BP13000-VG01/t_NL.IM-
RO.0268.BP13000-VG01_5.1.html

Goodland, R. (2002). Sustainability: Human, Social, Econo-
mic and Environmental. Social Science, 6, 220–2025. https://
www2.econ.iastate.edu/classes/tsc220/hallam/TypesOfSus-
tainability.pdf

Goussous, J. S., & Al-Hammadi, N. A. (2018). Place attach-
ment assessment of a heritage place: A case study of the 
Roman amphitheater in downtown Amman, Jordan. Frontiers 
of Architectural Research, 7(1), 1–10. https://doi.org/10.1016/j.
foar.2017.12.001

Heijden, P. (2005). 20 Eeuwen Nijmegen (1st ed.). Bnm.

Heirbaut, E. N. A. & Gemeente Nijmegen, Bureau Archeologie 
& Monumenten. (2011). DE STERRESCHANS. Gemeente Nij-
megen. https://easy.dans.knaw.nl/ui/datasets/id/easy-datas-
et:54082

Hooimeijer, F., Meyer, H., & Nienhuis, A. (2005). Atlas of Dutch 
Water Cities. SUN.

Ioannidis, S. (2019, 13 mei). Restoration of Parthenon’s north 
wall to showcase citadel’s geometry. ekathimerin. https://
www.ekathimerini.com/culture/240373/restoration-of-parthen
on-s-north-wall-to-showcase-citadels-geometry/

IPO. (2017, September 18). Nationale Landschappen. Atlas 
Leefomgeving. Retrieved 4 April 2022, from https://www.at-
lasleefomgeving.nl/nationale-landschappen

IPO. (2018). Natuurnetwerk Nederland (ehs). Atlas Natuurlijk 
Kapitaal. Retrieved 4 April 2022, from https://www.atlasna-
tuurlijkkapitaal.nl/natuurnetwerk-nederland-ehs

Ireland, T. (2016). Up Close and Personal: Feeling the Past at 
Urban Archaeological Sites. Public History Review, 23, 43–55. 
https://doi.org/10.5130/phrj.v23i0.5332

J. (2020, August 27). Amfitheater van Nijmegen [Photo]. Wi-
kipedia. https://commons.wikimedia.org/wiki/File:Amfithea-
ter_van_Nijmegen_2.jpg

J.P. Pals, A.C. Zeven, C.C. Bakkels & H. van Haaster. (1997). De 
introductie van onze cultuurplanten en hun begeleiders, van 
het Neolithium tot 1500AD. In edepot wur. Vereniging voor 
Landbouwgeschiedenis. Geraadpleegd op 1 december 2022, 
van https://edepot.wur.nl/315217

Janberg, N. (2009, april). Castellum divisorium. Structurae. ht-
tps://structurae.net/fr/medias/138402-castellum-divisorium

Jonker, G. (2002). Gereconstrueerd aanzicht van het hoofd-
kwartier vanuit het noorden. Computerstill Gerard Jonker. Ro-
meinse reconstructies. https://www.romeinsereconstructies.
nl/i-het-hoofdkwartierin-het-legioenskamp-van-nijmegen/

Joris. (2020, 27 augustus). Amfitheater van Nijmegen. Wiki-
media. https://commons.wikimedia.org/wiki/File:Amfitheater_
van_Nijmegen_2.jpg

Kadaster. (n.d.). Topotijdreis: 200 jaar topografische kaarten 
[Map]. Topotijdreis. https://www.topotijdreis.nl/

Khirfan, L. (2017). World Heritage, Urban Design and Tourism: 
Three Cities in the Middle East (1ste editie). Routledge.

Kjerrgen, L. (2011). Layers of Land [Bachelor’s project]. Swed-
ish University of Agricultural Sciences. Uppsala.

Klinkenberg, P. (2014). Sprekend landschap – Westermeerwijk, 
Mariënbos en de Vier Perken. Geraadpleegd op 6 december 
2022, van http://www.sprekendlandschap.nl/erfgoed/wester-
meerwijk/

KNMI. (n.d.). KNMI - Extreme neerslag. Retrieved 3 April 2022, 
from https://www.knmi.nl/kennis-en-datacentrum/uitleg/
extreme-neerslag#:%7E:text=Een%20extreem%20in%20
de%20uurneerslag,zo’n%20bui%20kan%20vallen.

Kriek, M. (z.d.-a). Deze reconstructie van een Romeinse ne-
derzetting in Tiel Passewaaij geeft een goed beeld hoe het 
landschap in Buren was ingericht. Enkele boerderijen met 

196 197

M
Sc

 T
he

si
s 

M
ax

 C
or

be
ek

M
Sc Thesis M

ax C
orbeek

Th
e 

so
lu

tio
ns

 a
re

 u
nd

er
 th

e 
so

il The solutions are under the soil



naastgelegen akkers op de vruchtbare gronden en rondom het 
lagergelegen weidegebied. Mijn Gelderland. https://mijngel-
derland.nl/inhoud/canons/buren/de-romeinse-tijd#!#custom-
CarouselDetail

Kriek, M. (z.d.-b). Impressie van de castra op de Hunerberg rond 
100 na chr. Tekening van Mikko Kriek. Romeinen.nl. https://(ht-
tps://www.romeinen.nl/weten/nederland-in-de-romeinse-tijd/
gelderland-in-de-romeinse-tijd/nijmegen#:~:text=Nijme-
gen%2DWest%20(Ulpia%20Noviomagus),geschat%20op%20
5.000%20%C3%A0%207.000.)

Kriek, M. (z.d.-c). Nijmegen. Romeinen.nl. https://www.ro-
meinen.nl/weten/nederland-in-de-romeinse-tijd/gelder-
land-in-de-romeinse-tijd/nijmegen

Kuster, M. (2020, juni). Een illustratie van waar het aqua-
duct moet hebben gelegen. De Gelderlander. https://www.
gelderlander.nl/nijmegen/weer-meer-te-zien-van-hoogst-
waarschijnlijk-romeins-aquaduct-tussen-berg-en-dal-en-de-
hunnerberg~ac3596f3/?cb=d0390fa4b2a915b766e8ec-
7fa550ac5e&auth_rd=1

Lauwerier, R. (1815). Gezicht op de Hunnerberg in Nijmegen 
met de Belvedere en muurwerk van fort ‘Sterreschans’ [Dra-
wing]. Collectie Nederland: Musea, Monumenten En Archeo-
logie. https://data.collectienederland.nl/search/?q=hunner-
berg+sterreschans

Maenen, H. & Regionaal Archief Nijmegen. (2010). Museum 
G.M. Kam - Huis van de Nijmeegse Geschiedenis. Huis van 
Nijmeegse Geschiedenis. Retrieved 3 April 2022, from https://
www.huisvandenijmeegsegeschiedenis.nl/info/Museum_G.M._
Kam

Magnee-Nentjes, M. & Gemeente Nijmegen, Bureau Archeolo-
gie en Monumenten. (2010, March). Een Romeins grafveld op 
de Hengstberg. Gemeente Nijmegen, Bureau Archeologie en 
Monumenten. https://doi.org/10.17026/dans-x4x-4kks

Maijer, M. (2021, 4 mei). Alles over rabattenbossen. landschap 
lopen. Geraadpleegd op 6 december 2022, van https://land-
schaplopen.com/2021/05/04/rabattenbossen/

Malas, M. (2013). Urban Palimpsests: Reconstruction and the 
Politics of Memory [Master dissertation]. University College 
London.

McCool, S. F., & Martin, S. R. (1994). Community At-
tachment and Attitudes Toward Tourism Development. 
Journal of Travel Research, 32(3), 29–34. https://doi.
org/10.1177/004728759403200305

Meckien, R. (2013, 3 juni). Cultural memory: the link between 
past, present, and future — en. Institute of Advanced Studies 
of the University of Sao Paulo. Geraadpleegd op 15 januari 
2023, van http://www.iea.usp.br/en/news/cultural-memo-
ry-the-link-between-past-present-and-future

Merriam Webster. (n.d.). awareness. The Merriam-Webster.
Com Dictionary. Retrieved 4 April 2022, from https://www.
merriam-webster.com/dictionary/awareness

Ministerie van Algemene Zaken. (2021, June 1). Nederland 
voorbereiden op gevolgen klimaatverandering. Klimaatveran-
dering | Rijksoverheid.nl. Retrieved 3 April 2022, from https://
www.rijksoverheid.nl/onderwerpen/klimaatverandering/kli-
maatadaptatie
Ministerie van Infrastructuur en Waterstaat. (2022). Ruim-
te voor de rivieren. Rijkswaterstaat. Retrieved 3 April 2022, 
from https://www.rijkswaterstaat.nl/water/waterbeheer/be-
scherming-tegen-het-water/maatregelen-om-overstromin-
gen-te-voorkomen/ruimte-voor-de-rivieren

Ministerie van Onderwijs, Cultuur en Wetenschap. (2019, April 
15). Kaart van beschermde stads- en dorpsgezichten. Bronnen 
en kaarten | Rijksdienst voor het Cultureel Erfgoed. Retrieved 

4 April 2022, from https://www.cultureelerfgoed.nl/onderwer-
pen/bronnen-en-kaarten/overzicht/kaart-van-beschermde-
stads--en-dorpsgezichten

Ministerie van Onderwijs, Cultuur en Wetenschap. (2020, Fe-
bruary 18). Archeologie in Nederland - AMK en IKAW. Bronnen 
en kaarten | Rijksdienst voor het Cultureel Erfgoed. Retrieved 
4 April 2022, from https://www.cultureelerfgoed.nl/onder-
werpen/bronnen-en-kaarten/overzicht/archeologie-in-neder-
land-amk-en-ikaw

Mols, S. (2022). Nijmegen Ondersteboven. Radboud Universi-
teit. Geraadpleegd op 2 december 2022, van https://reposito-
ry.ubn.ru.nl/bitstream/handle/2066/248172/248172.pdf

Mondo79. (2019, 2 mei). Istanbul. Flickr. https://www.flickr.
com/photos/mondo79/33914985008/

Mubaideen, S., & Al Kurdi, N. (2017). Heritage conservation and 
urban development : A supporting management model for the 
effective incorporation of archaeological sites in the planning 
process. Journal of Cultural Heritage, 28, 117–128. https://doi.
org/10.1016/j.culher.2017.05.007

Museon. (z.d.). Roman milestones. Oneplanet. Geraadpleegd 
op 2 december 2022, van https://oneplanet.nl/en/knowledge-
baseitem/roman-milestones
Museum Hoge Woerd. (c. 2022). UNESCO-werelderfgoed bij 
Castellum Hoge Woerd. https://www.museumhogewoerd.nl/

Nabuurs, W. (z.d.). De vindplaats van het graf van de loden 
Lady. Mijn Gelderland. https://mijngelderland.nl/inhoud/verha-
len/de-loden-lady

Neerslag statistieken per plaats in Nederland. (2022). Weerda-
ta. Geraadpleegd op 5 december 2022, van https://weerdata.
nl/

Niland, J. (2022, 14 juni). Sensory Urbanism: Researchers make 
the case for fighting “visual bias in urban planning”. Archinect. 
Geraadpleegd op 14 januari 2023, van https://archinect.com/
news/article/150313316/sensory-urbanism-researchers-ma-
ke-the-case-for-fighting-visual-bias-in-urban-planning

NS & van der Loos, M. (2022). Actuele spoorkaart Nederland. 
Geraadpleegd op 5 december 2022, van https://spoorkaart.
mwnn.nl/

Obad ŠćItaroci, M., & Bojanić Obad ŠćItaroci, B. (2019). Heri-
tage Urbanism. Sustainability, 11(9). https://doi.org/10.3390/
su11092669

Obbink, H. (2020, September 9). Zo kwam Nederland aan 
een tekort van 331.000 woningen. Trouw. Retrieved 3 April 
2022, from https://www.trouw.nl/economie/zo-kwam-neder-
land-aan-een-tekort-van-331-000-woningen~b04d8d53/?re-
ferrer=https%3A%2F%2Fwww.google.nl%2F
OmniTraveler. (2020, 10 augustus). Aansluitend stappen we de 
arena binnen. Tijd voor onvervalst spektakel. En een spektakel 
is het! De summa rudis (scheidsrechter) weet de sfeer – en 
de spanning – er goed in het houden. Een show, spannend 
tot de laatste minuut. https://omnitraveler.nl/archeon-avon-
tuur-in-de-prehistorie-romeinse-tijd-en-de-middeleeuwen/

P.K.D., & Cengiz, C. (2018). Sustainability – Heritage Tourism 
– Cultural Identity Reflections: Archeoparks. Conference: V. 
International Multidisciplinary Congress of Eurasia. https://
www.researchgate.net/publication/328828609_Sustainabi-
lity_-_Heritage_Tourism_-_Cultural_Identity_Reflections_Ar-
cheoparks

PDOK. (n.d.). Geomorfologische Kaart Nederland [Map]. PDOK 
Viewer. https://app.pdok.nl/viewer/

Peterse, K. (2010). Herbouwde walmuur en poort in het Römer-
park Aliso in Haltern am See, naar de reconstructie van Kees 
Peterse. Romeinse reconstructies. https://www.romeinse-

reconstructies.nl/ii-houtaarden-wal-en-poort-van-het-kamp-
van-haltern/

Poehler, E. (2019, mei). Pompeii Fixed Potholes With Mol-
ten Iron. Smithsonian magazine. https://www.smithsoni-
anmag.com/smart-news/pompeii-fixed-potholes-molten-
iron-180972203/

Polak, M. P., Bödecker, S. B., Berger, L. B., Zandstra, M. Z., & 
Leene, T. L. (2020a, January). Frontiers of the Roman Empi-
re – The Lower German Limes Nomination File for Inscripti-
on on the UNESCO World Heritage List Part I – Nomination 
file. LVR-Druckerei, Inklusionsabteilung. https://assets.cityna-
vigator.nl/kuma-romeinen/uploads/media/5e185e94562d1/
lgl-1-nomination-file-06012020.pdf?token=/uploads/me-
dia/5e185e94562d1/lgl-1-nomination-file-06012020.pdf

Polak, M. P., Bödecker, S. B., Berger, L. B., Zandstra, M. 
Z., & Leene, T. L. (2020b, January). Frontiers of the Ro-
man Empire – The Lower German Limes Nomination File 
for Inscription on the UNESCO World Heritage List Part II 
A – Annex 1 | Catalogue of Component Parts | Netherlands. 
LVR-Druckerei, Inklusionsabteilung. https://assets.citynavi-
gator.nl/kuma-romeinen/uploads/media/5e185eaee7e70/
lgl-2a-site-catalogue-nl-06012020.pdf?token=/uploads/me-
dia/5e185eaee7e70/lgl-2a-site-catalogue-nl-06012020.pdf

Reese, P. J. (2018). Een blik in een van de ondergrondse ruimtes 
van museum De Bastei aan de Waalkade in Nijmegen. Wie een 
pprojectie aanraakt, krijgt een video te zien met meer informa-
tie. AD. https://www.ad.nl/nijmegen/bijzondere-bouw-de-bas-
tei-genomineerd-voor-geldprijs~a3e261e3/

Reis, J. (2004, mei). Milestone XXIX from the Via Romana 
XVIII, which connected Bracara Augusta to Asturica Augusta. 
Roadside with milestone. Wikipedia. https://commons.wikime-
dia.org/wiki/File:Geira_Milha_XXIX_caminho.jpg

Rijksdienst voor het Cultureel Erfgoed. (2019). Paleogeografi-
sche kaarten (pdf) [Map]. Cultureel Erfgoed. https://www.cul-
tureelerfgoed.nl/onderwerpen/bronnen-en-kaarten/documen-
ten/publicaties/2019/01/01/paleogeografische-kaarten-pdf

Rijksmuseum van Oudheden Leiden. (1941). C.Braat poseert 
met meisje – wellicht zijn dochtertje – in de Opgravingskuil in 
1941. [Photo]. De Gelderlander. https://www.gelderlander.nl/
nijmegen/herbouw-romeinse-ovens-bij-berg-en-dal~a89174f6/

Rijksmuseum van Oudheden. (z.d.). Portretkop van Julius Cae-
sar. RMO. https://www.rmo.nl/collectie/topstukken/portret-
kop-van-julius-caesar/
RMIT University. (2017). Updates, Insights, and News from 
FutureLearn | Online Learning for You. FutureLearn. Geraad-
pleegd op 7 december 2022, van https://www.futurelearn.
com/info/courses/sustainable-business/0/steps/78337

Roediger, H. L., & Abel, M. (2015). Collective memory: a new 
arena of cognitive study. Trends in Cognitive Sciences, 19(7), 
359–361. https://doi.org/10.1016/j.tics.2015.04.003

Salingaros, N. A. (2002). Pattern Language and Interactive De-
sign. Poiesis Architecture, 15. https://patterns.architexturez.
net/doc/az-cf-172640

Saris, F., Leuven, R., & de Vriend, M. (2004). Water Werkt! De 
Levende Natuur, 106(4), 121–125.

Shwe Hadani, H., S. Vey, J., Parvathy, S., & Hirsh-Pasek, K. 
(2021, 19 oktober). Understanding child-friendly urban design: 
A framework to measure Playful Learning Landscapes outco-
mes. 

Slotboom, A. (2018). Roman Walls of Lugo. Werelderfgoed-
fotos. https://www.werelderfgoedfotos.nl/en/photos/210-ro-
man-walls-of-lugo.html

Smid, M. M. P. (2021, September 10). Wateroverlast door in-
tense korte buien: collegezaal in Nijmegen ontruimd. AD.nl. 
Retrieved 3 April 2022, from https://www.ad.nl/binnenland/
wateroverlast-door-intense-korte-buien-collegezaal-in-nijme-
gen-ontruimd~a54db76b/

Smith, M. (1998). Aanzicht van de commandantswoning vanuit 
het oosten in de reconstructie van 1998. Computerstill Marla 
Smith. Romeinse reconstructies. https://www.romeinserecon-
structies.nl/iii-praetorium-op-het-kops-plateau-in-nijmegen/

Stadspartij Nijmegen. (2021, 15 april). Markeringen in de straat 
op het Maasplein, waar een Romeinse tempel is gevonden. 
https://www.stadspartijnijmegen.nl/nieuws/laatste-kans-om-
ons-romeinse-verleden-te-laten-zien

Swart, I. (2022, 6 april). Op pad met de stadsecoloog: Romein-
se planten. Into Nijmegen. Geraadpleegd op 1 december 2022, 
van https://www.intonijmegen.com/blijf-op-de-hoogte/ver-
haal/romeinse-planten

Tataryn. (2012, May 28). Roman Empire Trajan 117AD [Map]. 
Wikipedia. https://commons.wikimedia.org/wiki/File:Roman_
Empire_Trajan_117AD.png

Tempel Kerk Museum Elst. (2018, July 5). Fundamenten van 
de Tempel [Photo]. Mijn Gelderland. https://mijngelderland.nl/
inhoud/organisaties/tempel-kerk-museum-elst#!#customCa-
rouselDetail

Tokbay, F. (2022, 11 juli). Openbare kunst in Nijmegen: De Nep-
tunusring. Into Nijmegen. Geraadpleegd op 7 december 2022, 
van https://www.intonijmegen.com/blijf-op-de-hoogte/ver-
haal/openbare-kunst-in-nijmegen-de-neptunusring

Tuuk, L. van der. (2017). Waar & Wanneer  -   De Romeinse 
limes: De grenzen van het Rijk in de Lage Landen (1ste editie). 
Omniboek.

UNESCO. (2022, 16 november). UNESCO in brief. https://www.
unesco.org/en/brief

Valkhof Museum. (2022a). Valkhof Museum. Mijn Gelderland. 
https://mijngelderland.nl/inhoud/organisaties/valkhof-muse-
um#!#customCarouselDetail

Valkhof Museum. (2022b). Valkhof Museum - buitenaanzicht. 
Mijn Gelderland. https://mijngelderland.nl/inhoud/organisa-
ties/valkhof-museum#!#customCarouselDetail

van As, B. & Rijksdienst voor het Cultureel Erfgoed. (2010, 
28 juli). Swartendijk, een aarden dam en deel van Romeins 
aquaduct. Drimble. https://drimble.nl/cultuur/heilig-landstich-
ting/225171.html

van der Heijden, P. (2008). Romeins Nijmegen Luxe en onder-
gang van Rome aan de Waal. Bnm uitgevers.

van der Heijden, P. (2015). Het mysterie van de Broerdijk. No-
viomagus. Geraadpleegd op 7 december 2022, van https://
www.noviomagus.nl/h1.php?p=Blik/99-03/Blik9903.htm

van Dingenen, J. (2013). 61. De planten komen - 3. De Ro-
meinen. Van Dingeren over planten. Geraadpleegd op 1 de-
cember 2022, van https://www.van-dingenen-over-planten.
nl/61.%20De%20planten%20komen%20III.html#:~:text=Klim-
op%2C%20sleedoorn%2C%20meidoorn%20en%20lan-
ge,Romeinen%20nog%20voor%20laten%20gaan.

van Dinteren, M. (2017, 26 augustus). 14 van de 15 informatie-
borden van de Tijdpad wandelroute gefotografeerd, waar is nr 
13 gebleven ??? Twitter. https://twitter.com/MarcelvDinteren/
status/901479106587615232

van Dorp, D. (2009, 8 augustus). Wilde cichorei Arnhem. Waar-
neming.nl. https://waarneming.nl/species/6608/

198 199

M
Sc

 T
he

si
s 

M
ax

 C
or

be
ek

M
Sc Thesis M

ax C
orbeek

Th
e 

so
lu

tio
ns

 a
re

 u
nd

er
 th

e 
so

il The solutions are under the soil



van Enckevort, H. & Gemeente Nijmegen Bureau Archeologie 
en Monumenten. (2014). Odyssee op het Kops Plateau deel 1. 
Gemeente Nijmegen.

van Overveldt, O. (n.d.). Omgeving Van ’t Santstraat [Photo]. 
Pinterest. https://nl.pinterest.com/pin/492229434276261009/

van Renswoude, O. (2013, August 26). Namen van Nederland-
se stammen: Tungri [Illustration]. Taaldacht. https://taaldacht.
nl/2013/08/26/namen-van-nederlandse-stammen-tungri/

van Schaick, J. & Klaasen, I. (2011). The Dutch Layers Approach 
to Spatial Planning and Design: A Fruitful Planning Tool or a 
Temporary Phenomenon? European Planning Studies, 19(10), 
1775–1796. https://doi.org/10.1080/09654313.2011.614387

Verhagen, J. (2021a). De belangrijkste fasen in het ontstaan 
van het Landschap in en rond de Liemers. [Map]. Leven in de 
Liemers. https://www.levenindeliemers.nl/verhalen/27-het-
ontstaan-van-het-landschap-in-en-rond-de-liemers

Verhagen, J. (2021b, May 12). Het ontstaan van het landschap 
in en rond de Liemers. Leven in de Liemers. Retrieved 2 April 
2022, from https://www.levenindeliemers.nl/verhalen/27-het-
ontstaan-van-het-landschap-in-en-rond-de-liemers

Veringmeier, R. (2020, 10 april). Romeins Masker Ruitermas-
ker Gezichtshelm Romeinse Andreas Hetfeld 2020 Nijmegen. 
Wikimedia. https://nl.m.wikipedia.org/wiki/Bestand:Romeins_
Masker_Ruitermasker_Gezichtshelm_Romeinse_Andreas_Het-
feld_2020_Nijmegen.jpg

Vermaat, R. (2005, november). De lage zon geeft mooie con-
trasten en prachtige kleuren. Fectio. http://www.fectio.org.uk/
groep/vechten2005nl.htm
Verschoten, G. (2013, 17 januari). Het uitzichtpunt in Berg en 
Dal overziet de geul van het aquaduct door Kerstendal. De Gel-
derlander. https://www.gelderlander.nl/nijmegen/route-langs-
romeins-aquaduct-krijgt-vorm~aac4a457/

Vici. (z.d.). Archaeological Atlas of Antiquity - Vici.org. Vici.org. 
Geraadpleegd op 7 december 2022, van https://vici.org/

VisitNijmegen. (2023). ROMEINSEMUURENVLOERVERWAR-
MING. Visit Nijmegen. https://www.visitnijmegen.com/artike-
len/romeinse-resten-in-nijmegen

Visser, C., de Rond, N., & DaF-Architecten. (2015). Op zoek 
naar de Lijn. https://issuu.com/daf-architecten/docs/cra_li-
mes_op_zoek_naar_de_lijn_web-

Wandelen in de Ooijpolder. (2022). 1. Oude Waal-Groenlanden - 
Wandelen in de Ooijpolder. Retrieved 3 April 2022, from http://
www.wandelenindeooijpolder.nl/Wandelroutes/?group=36

Wassenaar, S. (2017, 16 januari). Romeinen badderden in de 
Honigfabriek. De Gelderlander. https://www.gelderlander.nl/
nijmegen/romeinen-badderden-in-de-honigfabriek~a182a938/

Waterschap rivierenland. (2020). Vastgestelde legger wate-
ren [Map]. wsrivierenland. https://wsrivierenland.maps.arcgis.
com/apps/View/index.html?appid=9e19526357f44dd98dc-
c0e743e81300e

Wennips, J. John. (2020, 14 mei). Het Valkhof / burcht van Bar-
barossa. Kastelen in Nederland. https://www.kasteleninneder-
land.nl/kasteeldetails.php?id=154

Werelderfgoed reiziger. (2021, 31 mei). Wandeling van 7 kilome-
ter langs de resten van het Romeinse Aquaduct van Berg en 
Dal. https://werelderfgoedreiziger.com/2021/05/31/romeinse-
aquaduct-van-berg-en-dal/

Wijkcomité Oost. (2017, 17 maart). Wandeling 7. Geraadpleegd 
op 6 december 2022, van https://www.wijkcomiteoost.nl/wan-
deling-7/

Willemse, N. W. (2019, December). De vroege Waal bij Nijme-
gen. Stratigrafie, sedimentologie en genese van laatholocene 
rivierafzettingen tussen Nijmegen en Lent. RAAP Archeo-
logisch Adviesbureau B.V. https://www.raap.nl/documents/
RAAPrap_3208_NYLD3_20191216_web.pdf

Woosnam, K. M., Aleshinloye, K. D., Ribeiro, M. A., Stylidis, D., 
Jiang, J., & Erul, E. (2018). Social determinants of place at-
tachment at a World Heritage Site. Tourism Management, 67, 
139–146. https://doi.org/10.1016/j.tourman.2018.01.012

Yazdani Mehr, S. (2019). Analysis of 19th and 20th Century 
Conservation Key Theories in Relation to Contemporary Adap-
tive Reuse of Heritage Buildings. Heritage, 2(1), 920–937. htt-
ps://doi.org/10.3390/heritage2010061

13. 
APPENDIX
Files of further research behind what was shown 
in the report. For example the water balance and 
the other categories that were looked at during the 
questionnaire. These results of the survey are shown 
in this chapter in the form of rankings of scores.

Other files
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BK3TE4 ST waar blijft het regenwater? 

Formule voor het berekenen van het overschot (of te kort) van water op gebiedsniveau =
(tijd in uren *intensiteit in mm ‐ (plassenverlies in mm * 0,001) ‐ (tijd in uren* infiltratie verlies in mm/uur* 0,001)) * oppervlakte in m2

verklaring *0,001 om er meters van te maken 

intensiteit is de hoeveelheid regen die valt 

legenda: in te vullen cel

A1: cel met toelichtende tekst over cel A1
alle tinten blauw cel die een vaste waarde of berekende waarde weergeeft 

cel die een vaste waarde of berekende waarde weergeeft 

0,07
2

Oppervlakte typen

Opppervlakte 
van je gebied 

totale 
hoeveelheid 
water dat valt 
in m3 voor de 
gegeven 
tijdsduur

plassenverlies , 
de hoeveelheid 
water dat blijft 
staan op het 
oppervlakte in 

mm

Infiltratie 
verlies , het 
water dat 

afstroomt in 
mm/per uur

hoeveelheid 
water dat het 
gebied binnen 
komt (het kan 
negatief zijn als 
het meteen 
afstroomt op 
het natuurlijke 
systeem) in m3

De negatieve getallen 
in kolom F worden 

hier aangepast naar 0 
omdat water niet 
verrekent kan 

worden.  

Specifieke opslag, de 
capaciteit van het 
oppervlaktype om 
water te bergen, in 
m3 water per m2 

Dit is de vertraging per 
oppervlaktype in minuten, of het 

afvoergedrag, dit wordt 
belangrijker  wanneer je bui lang 

duurt.  

OPEN BODEM
privaat privaat
Tuinen met open bodem 0 0 15 50 0,00 0,00 0.1 m3/m2 15
publiek publiek
Oppervlakte water 52000 7280 300 0 ‐8320,00 0,00 0.5 m3/m2 0
Regentuin  0 0 25 75 0,00 0,00 0.1 m3/m2 60
Gras 3380000 473200 15 50 84500,00 84500,00 0.1 m3/m2 15
Speeltuin, voetpad 0 0 5 5 0,00 0,00 0.1 m3/m2 5
Wadis 0 0 50 75 0,00 0,00 0.5 m3/m2 30
GESLOTEN BODEM
privaat privaat
Dak ‐ zadeldak  312000 43680 1 0 43368,00 43368,00 riool 0 0
Dak ‐ plat dak  0 0 5 0 0,00 0,00 riool 0.05 m3/m2 10
Groen dak ‐ extensive 0 0 10 0 0,00 0,00 riool 0.1 m3/m2 15
groen dak ‐ intensief 0 0 25 0 0,00 0,00 riool indirect 0.2 m3/m2 30
Betegelde tuin  0 0 3 8 0,00 0,00 0.05 m3/m2 5
Half doorlaatbaar terras of parkeerplaats 1196000 167440 3 40 68172,00 68172,00 0.05 m3/m2 5
publiek publiek
Weg, pakeerplaats ‐ asfalt  0 0 1 0 0,00 0,00 riool 0.05 m3/m2 5
Weg, parkeerplaats ‐ ZOAB 0 0 1 40 0,00 0,00 riool indirect 0.05 m3/m2 5
Weg, parkeerplaats ‐ baksteen 312000 43680 3 10 36504,00 36504,00 riool 0.05 m3/m2 5
Weg, parkeerplaats ‐ poreus  0 0 3 40 0,00 0,00 riool indirect 0.05 m3/m2 5
Stoeptegels  0 0 3 8 0,00 0,00 riool 0.05 m3/m2 5

privaat eigendom m2 /water in m3 voor de 
gegeven tijdsduur 

1508000 211120

totaal publiek eigendom m2 / water m3 voor 
de gegeven tijdsduur 

3744000 524160 21 mm/uur

Totale grootte van het gebied m2, en totale 
hoeveelheid regen in m3 voor de gegeven 

tijdsduur 
5252000 735280 64,00 79872,00 m3 water dat direct naar het riool gaat

afkoppeling 64,00 0,00 m3 water dat vertraagd naar het riool gaat

0,00 m3 water naar het natuurlijke systeem 
L48: door afkoppeling meer 
water naar het natuurlijk 

systeem

% oppervlakte water 0,99 232544,00 m3 water als ontwerp opgave
F47: is dan het aangepaste hoeveelheid dat naar 
het riool gaat (F46 blijft hetzelfde) 

A18: voer hier de duur in uren in van de regenbui: 1, 2, 3 etc uren 

Deze Excel sheet kan worden gebruikt om een   ruwe berekening te maken van de regenval in je gebied. Het laat zien waar het water valt en waar het ve
blijft, om je zo het benodigde inzicht te geven om met water te ontwerpen. 

Je kunt zelf de intesiteit en duur van je bui kiezen (in A17 en A18). Door verschillende buien of perioden te kiezen krijg je inzicht in het absorbtieverm
gebied. 

In kolom B moet je de vierkante meters invullen voor elk voorkomend type oppervlak in je gebied. 
In kolom C kun je zien hoeveel water er op het betreffende oppervlak valt in de door jou gegeven tijdsduur. 
De formule, zie hier onder en in kolom F, berekent de totale hoeveelheid water die valt, hoeveel water er op elk oppervlak blijft staan (plassenverlies 
hoeveel water er infiltreert (infiltratieverlies kolom E). Het gedrag is per oppervlak anders en bepaalt hoeveel water er uiteindelijk 'over' blijft. 
Water dat op daken en verharde oppervlakken valt, wordt meestal naar het riool afgevoerd. Andere oppervlakken voeden het natuurlijk systeem (bo
oppervlakte water). De totalen voor je gebied vind je onderaan kolom G. 

Voor het overtollige water ‐ dat niet naar het riool gaat ‐ krijg je per oppervlak inzicht. Hierdoor kun je makkelijker keuzes maken die het absorptieniv
gebied vergroten, bijvoorbeeld door infiltratie of bergingsoppervlakken voor te stellen. 
De kolommen J, K en L geven hetzelfde inzicht, maar dan via een vuistregel, de specifieke opslag in m3 per m2 per oppervlaktype. Zo kun je een simpele
maken tussen de specifieke opslag van het betreffende oppervlaktype (kolom I) en de hoeveelheid water die er op valt (in K). 
De tijdsfactor is ook belangrijk; stromen kost tijd, dus in kolom J is de vertraging per opppervlaktype opgenomen. Hoe meer vertragend het oppervlak
beter.  

A17: voer hier je de intensiteit van de regenbui per uur in: 0,03 voor 30 mm/u of 0,06 voor 60 mm/u enz.

E47: vul hier de cel in (uit kolom G) van het opp. 
dat je gaat afkoppelen van het riool door =cel

OPEN BODEM

G24: Als het getal positief 
wordt is de 
bergingscapaciteit van het 
oppervlaktewater bereikt.

 

G35: Is het een voor of 
achtertuin? Is het aangesloten 
op het riool?

belasting van het riool  in 
mm/uur:

F45: capaciteit van het riool:         
(= gecombineerd stelsel)

Image 13.1: Simplified calculation of the runoff during heavy 
rainfall.
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Image 13.2: Scores for the questionnaire by category
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LIVING IN NIJMEGEN
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