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Argumentation of choice of the
studio

One of the major challenges of the current spatial practice is to be able to
align all the various voices around the design table. As the urbanist begins
to change into the role of a so-called 'bridge-maker’, it becomes apparent
that the urban conflicts surrounding the energy transition, migration,
housing crises, nature loss, climate change adaptation, water management
etc. call for the need to change current spatial planning practices to
transdisciplinary relationships between all stakeholders involved. These
current issues cannot be defined by what we so-call 'borders'. As we have
seen in recent years, increasing fluctuations between floods and droughts
in the Dutch river lands have created large conflicts within the agricultural,
water management, economic, and biodiversity sectors. This has resulted in
major impacts on farmers, inland shipping, nature reserves, economic
services, regional infrastructures, and urban residents in not only Dutch but
also German, Belgium, French, and Swiss cities.

Within my thesis, | want to research the transboundary collaboration
systems within the European context and use the case of the Room of the
River program as an example of a new intersectoral European planning
scheme for the Rhine Basin, but also research the need for new
reconsiderations of the contents of the program in ever-changing
sustainability and water management context. The new need for a
reconsideration of one of the large-scale interdisciplinary programs in the
Netherlands (Room of the River Program) creates a new opportunity to
combine and integrate current agricultural, economic, residential, and social
conflicts, trying to figure out a combination of an adaptive and inclusive
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riverscape of the regions of the Rhine basin. As the Complex Cities research
studio places the focus on the relation between spatial planning, design,
and policies within socio-economic and urban conditions, it encompasses
the conflict of the claims of space between various groups of farmers,
municipalities, industries, nature, water management, civil society, etc.
Currently, space in the Netherlands can be considered one of the scarcest
resources the Netherlands has to offer. Increasing pressure from the
European Union create new challenges for a well-known Dutch practice to
use its knowledge of spatial planning to integrate and create new space for
nature, residents, water, infrastructure, and urban and rural areas, but to
also set the tone for new European collaboration of the protection and
integration of the regions alongside the vital Rhine River.

Graduation project

Titte of the graduation

Finding Common Water — Localizing water management for an adaptive Rhine

project River Basin
Goal
Location: Rhine River Basin (Netherlands, Belgium, Germany, Luxembourg, France,

Switzerland, Liechtenstein, Austria) + Case Study Room of the River Program
(Netherlands).

The posed problem,

Problem Statement

The Rhine River provides drinking water for 60 million Europeans, the large
industrial sites of Germany and France, and the 2nd largest agricultural
producer in the world. The Rhine River is facilitated by the biggest freshwater
reserves in the Alps, but its natural conditions are under threat due to the
increasing effects of climate change putting the current water-stable Rhine
under pressure. Besides endangering the basin with periods of extremely high
water, the most dangerous are the periods of extremely low water leading to
intense periods of drought. These droughts not only have the potential to
disrupt existing economic and financial infrastructures but also cause major
implications on the quantity and quality of surface and groundwater levels for
residential and ecological use (UNESCO, 2009; European Environmental
Agency, 2018).

Furthermore creates increasing uncertainties of discharge flows within the water
systems, problems with soil, ecology, and hydrologic subsystems even
potentially further extending the effects of climate change. The conflict between
the increasing demand for water from all sectors, industrial, agricultural, and
energy for production (Water Europe, 2018), and ever-shrinking water




resources demands a governance framework that facilitates the fair distribution
of the burdens and benefits for the use and storage of water resources. The
issue arrives from power interests within European and national governance,
looking for joint gains to retain existing resource-depleting economies (Van
Berge, et al., 2022). In the anthropogenic age of resource depletion, the natural
river systems are overlooked and exploited (European Commission, 2019). The
need for a representative voice of the river as a natural system seems necessary
to rebalance the water distribution of the human and natural systems (Wilk et
al., 2019). As the impact and importance of climate change are well-known in
European, national, regional, and municipal level governments with the
implementation of the EU Green Deal to multiple cross-border and
transboundary collaboration programs, implementation of European (water)
Legislation in the local context still lacks translation (Moodie, et. al, 2022; Van
Rijswick, 2015). Therefore the need arises for a change in existing water
governance arrangements (Teisman & Edelenbos, 2011; Rietveld, et al., 2013;
Akamani, 2016). The current Rhine River Basin consists of 8 nations of which 2
are non-EU members, with a combined total of 15 transboundary programs, 3
International commissions of river authorities, and other authorities directed at
the hydrological, transportation, and navigation sectors. However, the
institutional thickness of European and transboundary policies and the lack of
coordination between governments facilitates the growing sense of EU
fragmentation within the local context of the European mainland (Nadin et al,,
2021 Moodie et al., 2022).

As the governance surrounding water systems is boundless to administrative
borders (Teisman & Edelenbos, 2011) the need for European authority is
necessary to facilitate the interface for national and regional-wide cooperation.
As the gap between EU decision-making and local implementation remains a
factor for EU fragmentation among societal groups, the concept surrounding
active subsidiarity has been researched in recent years to facilitate new stepping
stones for the integration of citizen participation measurements in EU spatial
planning (Moodie et al, 2021, Moodie et al., 2022). The need for active
subsidiary however lacks the connection with integrated water management
although it could be related to Dutch multi-level governance structures in
various water management programs. Therefore the relationship between local
implementation to EU-based programs should be facilitated from within local
conditions and sub-national governance cooperation structures (Akamani,
2016; Carlise & Gruby, 2019; Moodie, et al., 2022).

Research questions

Main Research Question:

How can Active Subsidiarity lead to Adaptive Water Governance mitigating
Drought in Rhine River Basin whilst empowering Local and Regional
Governances in new programmatic and spatial Water Management
arrangements?




RQ1: What does Active Subsidiarity entail in conceptual terms and how can it

be implemented in Governance Arrangements?

RQ2: How is Active Subsidiarity reflected in water management arrangements
and how are citizens incorporated into decision-making processes of water

governance?

RQ3: What are the current environmental conditions of the Rhine River Basin
considering the increasing danger around future periods of droughts?

RQ4: What are the spatial implications of drought mitigation strategies as

facilitated in localized water management arrangements?

design assignment in which
these results.

Hypothesis

As is explained in the problem statement the conflict over the interest and
coordination of water resources and the conflict over the implementation and
cooperation of multi-level governance arrangements, do not facilitate the
needs necessary for a fair distribution of water resources among its
stakeholders. To overcome these conflicts over the interest and collaboration
surrounding water resources, the decreasing availability of water resources and
the lack of regional and local empowerment has to be tackled. Currently, the
power relations between human and natural systems, and between national

agendas and local integrations, pose a threat to the fair distribution of water.

By recognizing the revitalization of the natural systems and their ability to store
water in times of need, and localizing decision-making in water management
towards localized water cycles, a more sustainable and fair relationship can be
established between the various claims on the use of water resources. As the
local relationship with the water can be traced back in history (Boelens, 2016),
the underlying cultural aspects of the water and humans should be shared
among the various stakeholders.

The Dutch Room of the River program will act as a case study on which localized
water management was established (Edelenbos, et al., 2016).

Research Aim

This thesis aims to design an adaptive and robust waternet between the locally
and regionally newly organized water cycles of the Rhine river basin. Therefore,
the programmatic approach of the Dutch Room of the River is investigated and
translated into a spatial strategy for local water management arrangements in
the Rhine basin. To integrate these newly created local water cycles and
management arrangements into real-life scenarios, the investigations of the
current management cultures of the Rhine nations, the regional and local water
dependencies between stakeholders, and the understanding of the current




hydrological water systems in the age of the Anthropocene are vital for the
formulation of a robust technical system, whilst leaving implementation over
the local context.

Process

Method description

Methodology

As the proposed research focuses on governance and spatial constructions related to the exploration of
drought mitigation in the Rhine river Basin, the methods used in answering the sub-research questions can be
considered different from one another. As part of the investigation towards the understanding of the relations
to the environmental conditions of the Rhine River Basin, within increasing periods of drought, the need for
academic research into the understanding of the underlying geomorphological systems arises. Not only for
the creation of a knowledge base for the understanding of the river system but also the potential zoomed-in
test locations further up the road. Subsequently, will the methods related to statistical analysis and mapping of
these geomorphological systems help to understand the grounded impacts and data of water-related issues.
This research will lead toward the understanding of the environmental conditions in the Rhine river basin.
Integrated qualitative research concerning specialist interviews would give acknowledging and new insight into
the underlying natural but also governance constructions of the existing policies and programs related to the
Rhine river basin.

Furthermore, will the evaluation of existing EU, national and regional policies and spatial planning practices
related to multi-level governance arrangements and citizen participation tools facilitate the underlying gaps in
the EU trajectory towards Active Subsidiarity. As the concept of Active Subsidiarity is still not fully understood
within the applications of spatial strategies, the need for a spatial definition is vital in further research on the
implementation of Active Subsidiarity in water-related spatial planning approaches. Therefore it is vital to
understand the existence and current programs of stakeholders related to water management within the Rhine
river basin. On the next page, the methods used in this graduation program are more elaborated (Figure 1).
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(Figure 1: Research Methods, Author, 2023)

Methods

For this project, a mix of quantitative and qualitative research methods will be used. Since the project location
of the Rhine is made up of multiple European nation-states, large amounts of quantitative data have been
provided to allow for the socio-spatial analysis of climate change threats, natural conditions, water use,
distribution, and human systems. Besides that, will the availability of water management policies, programs,
and documents, be vital in providing insight into existing ambitions, goals, and responsibilities.

Academic Literature Study [1]

This method is used especially to understand the current constructs of the European spatial planning sector
and its trends towards new forms of governance (active subsidiarity, polycentric governance & territorial
governance). Non-site-specific theories about adaptive planning systems, adaptive water governance, and
water as a common resource are explored with these methods and will contribute to finalizing the means
necessary for the implementation of localized water management.

Policy and Program Document Research [2]
The use of secondary literature is essential as major transregional projects, organizations, and water
management ambitions of (inter)national and regional authorities formulate the current state of water




management in the Rhine basin. These policies and programs surrounding the distribution, use, and
management of water as a common resource are vital in understanding current power relations, stakeholder

ambitions, and management goals for the sustainable management of water resources.

Mapping [3]

The availability of open-source European datasets provided by the EEA, Eurostat, BGR, CHR, IKSR, and other
organizations, stimulates the integration of quantitative research by mapping current spatial configurations of
the Rhine River Basin. The method of mapping can bring to light, potential locations for water storage, water
distribution bottlenecks, major water use claims, and drought threats. Besides mapping the more quantitative
data, historical and cultural analysis of the Rhine river can be visualized in a series of maps, showing the
development of the basin. These are vital in understanding the spatial relations of the site and its people.

Research by design [4]

This method is used for the development of drought mitigation strategies on the local, watershed, and regional
scales, and later for the development of a programmatic Rhine river basin. It allows for exploratory design
research in applying drought mitigation strategies to real-life spatial configurations and assesses the
implications it will have for its surroundings.

Geospatial Data Research [5]

Available open-resource datasets provided by the EEA, Eurostat, GRDC (Global Runoff Data Centre), Deltares,
IKSR, Landsat, and other organizations, allow for the usage of quantitative data concerning water use, water
distribution, river widths, river discharges, and other hydrological systems. Also, the use of quantitative analysis
when researching stakeholders and management structures can help provide additional knowledge for the
establishment of power relations between stakeholders.

Statistical Analysis [6]

The use of statistical analysis can help provide knowledge on the numbers of water this research is considering
applying within localized water management arrangements. As the Rhine river is considered one of the most
monitored rivers in the world, the abandonment of water statistics would be a huge loss.

Stakeholder Analysis [7]

As this report aims to localize water management cycles, the understanding of the need, use, and ability to
delegate among stakeholders is key. Per watershed level, in the allocated focus regions a list of stakeholders
can be established corresponding scale and sector. As the water is shared by these stakeholders, the power
relations between stakeholders are also to be analyzed using the Complex Adaptive System (CAS) method of
Meyer, et al., 2014.

Interviews [8]

This method is used to investigate the future of the water claims of stakeholders that are dependent on the
provision of water of the Rhine. Also, potential environmental adaptation possibilities used by local stakeholders
are included in the interviews. As this research depends on the lessons learned from existing integrated water
management arrangements, in-depth interviews with professionals regarding hydrological systems, water




management systems, and civil engineers could provide additional information for later created spatial
interventions and assessments.

Spatial Design Frameworks [9]

This method is used for the development of a spatial framework of river typologies that can be distinguished
from the hydrological and historical contexts. It allows for the formulation of a set of spatial typologies that can
be placed around the Rhine river basin. It could also be used for research considering other river basins.

Expected Outcomes

The eventual outcomes will be divided according to four different scales: The EU/National scale will cover the
whole Rhine basin, the (trans)regional scale will cover the allocated administrative region(s) toward system
synchronization, the regional scale will cover the watersheds that are present within these administrative
regions and lastly the local scale where the drought mitigation strategy will be implemented and assessed.

The eventual outcome of this thesis plan is to be able to formulate a Rhine River waternet with localized drought
mitigation strategies around the Rhine river through a polycentric and intersectoral governance framework
build around the central principle of active subsidiarity. The conceptual framework of the created concept used
theories and main aims can be found on the next page (Figure 2). As part of the implementation of active
subsidiarity within spatial planning practices between the Rhine nations and their respective multi-level
governance collaborations, a policy framework is created to help restructure decision-making processes in
water management incorporating both bottom-up approaches from self-organizing decision-making centers
of society and top-down guiding principles regarding the distribution of water resources and drought
mitigation strategies. This is where the management structure of the Room of the River program will be used

as an example.

These frameworks will be tested on specific site locations, chosen by the evaluation of the underlying
environmental conditions concerning drought risks in the future. These drought risks are created by analyzing
water use, distribution, storage, and stress variables. For the testing of the frameworks on the specific locations,
spatial typologies are created concerning specific spatial, often technical, design interventions. The following
sections show in more detail the results created from analytical research based on management and
governance analysis on the one side [M] and hydrological and system analysis on the other side [W] per created

scale level.
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Rhine river basin [B] (EU/National scale)

[M] On the scale of the Rhine basin, a set of principles from the literature of ‘Active Subsidiarity’ and ‘Adaptive
Water Governance' will be created according to academic literature, that can later assess existing policies and
programs concerning water management. Analysis of the spatial planning trends and cultures of the Rhine
nations is intended to formulate an understanding for later assessment of the applicability of the strategies
proposed in this research.

[W] On the scale of the Rhine basin, a set of locations for drought mitigation strategies will be created regarding
water stress locations, water distribution nodes, and water storage locations. These locations result from the
hydrological analysis of the Rhine river basin. Based on the allocation of these locations, water management




regions will be chosen for further research. Besides that, based on the Room of the River program and the
Natural Water Retention Measurements, guiding principles will be created as drought mitigation strategies.

Regional Administration [R] ((trans)regional scale)

[M] The intended outcome of this section is to show the current relations and management structures of
regional water management, their relation to transregional programs, and their involvement in the stimulation
of active subsidiarity and adaptive water governance principles. This will be shown in management structures
and hierarchies based on the CAS method of stakeholder analysis and power relations.

[W] Again based on the CAS systems this research is intended to analyze the current power relations between
sectoral subsystems and their claim on the use and distribution of water, which will be shown in maps.
Additional mapping on the historical background of the relation between the water and CAS subsystems will
underline the historical timeline factor needed for the potential interaction of system synchronization.

Intermezzo: Room of the River

[M] The intended outcome of the analysis of the management structures of the Room of the River program
will act as a case study for the Rhine river. The management arrangements, local project groups, roles, and
responsibilities of stakeholders will facilitate lessons for the like-wise programs of the regional territories of the

Rhine river.

[W] Besides the management arrangements acts the strategic framework of the Room of the River is an
example of the like-wise overall Rhine river programmatic framework. Strategies taken will be used to formulate
simple drought mitigation strategies that are implemented on earlier allocation stress or potential locations.

Watershed [W] (regional scale)

[M] The intended outcome of the analysis of the management system surrounding the watershed is to create
an understanding of the power-interest relations of the localized subsystem stakeholders present. Their
relations, water needs, self-organizing capacities, and mutual adjustments are researched through mapping,
stakeholder analysis, historical analysis, quantitative research, and stakeholder interviews.

[W] The intended outcome of the hydrological component of this research scale is the creation of a spatial
toolbox based on the hydrological and historical characteristics that can formulate ‘Hydrosocial territories'.
Scalar differences between rivers in the watershed further underline power relations between stakeholders. The
intended outcome will create an overview of different river typologies scattered around the watershed. As there
are multiple watersheds per administrative regional area, multiple watersheds will be analyzed through the
same method. Based according to these river typologies the assessment of the Natural Water Retention
Measurements will facilitate an impact assessment of the relationship between river typology and drought
strategy.

Local Water Collectives [L]
[M+W] The intended outcome of the local project groups is to zoom into a drought mitigation strategy and
determine the roles and responsibilities of the created design groups, consisted out of residents, citizen




organizations sectoral organizations, researchers, experts, and public authorities. The idea is to create a
sustainable self-organized water cycle between the parties involved in the project groups.

Zooming out:

Watershed [W] (regional scale)

Based on previous outcomes a watershed-based water cycle can be created, where responsibilities, strategies,
and water distribution and use will facilitate mutual adjustment between stakeholders. In this story, the drought
strategies form the links in the water cycle.

Regional Administration [R] ((trans)regional scale)

Reflection of watershed-based water cycles on the regional scales. The same CAS method will be used to show
the differences before and after. Assessment will be given on system synchronization and the relations and
impacts created by the separate watershed cycles on each other.

Rhine river basin [B] (EU/National scale)
To go one scale further, the new system interactions of the regional scales will be allocated in a new
management structure based on active subsidiarity and adaptive water governance principles to stimulate
coordination and the transmission of knowledge between regions on a horizontal line and towards a
polycentric vertical governance system.

On the next page, the total research framework is shown (Figure 4).
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Literature and general practical preference

Theoretical Framework
The following theories and concepts are used as a guiding theme for this thesis project and strive towards the
fair allocation and distribution of water resources among the various levels of governance (Figure 3).
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(Figure 3: Theoretical Framework. Author, 2023)
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Reflection

1. What is the relation between your graduation (project) topic, the studio topic (if applicable), your
master track (A,U,BT,LAMBE), and your master programme (MSc AUBS)?

This graduation project aims to coordinate existing water management cultures of the Rhine nations towards
creating an adaptive and robust Rhine river waternet. Therefore resolution needs to be found within the
underlying claims public, private and civil authorities have on the usage of water as a common resource. For
the creation of this waternet, a large focus is put on understanding of one side the natural systems of the
hydrological network of the Rhine and the water management sector from European governance
arrangements to local collective water practices. Therefore this graduation project aims to move through the
various spatial scales, to test and evaluate the viability of the outcomes. As the master track of Urbanism
specifically focuses on different research methods that move towards a spatially just future, the question
surrounding the fair distribution of water resources among its users will, in a time of uncertain availability of
resources, need more attention.

2. What is the relevance of your graduation work in the larger social, professional and scientific
framework.

Sdientific Relevance

There has been a lot of research related to the impact of climate change on current river systems in the world
and also on the integration of EU policies within citizen engagement and participation strategies. As large
climate adaptation strategies surrounding large multi-level governance structures in the Netherlands have
been implemented with the Room of the River program and now with the Delta and HWBP programs of the
future, the question remains of the implication potentials of like-wise governance structures within a European
and therefore also within a water governmental context. The new concept of active subsidiarity in EU decision-
making and citizen participation strategies still needs spatial planning implementations in the local contexts as
the concept is still not visible in a locally grounded context. These spatial implementations to eventually mitigate
drought risks on the increasingly uncertain available water resources will have an impact on the local context
where the risk is deemed to be most apparent. As impact assessment of flooding impacts on local context can
is widely implemented in 'western' practices but the rebalancing of the human and natural systems under the
umbrella of drought mitigation is still unknown. As flood and drought mitigation is largely overlapping
concepts, the impacts are different. Therefore results on drought mitigation might need new spatial recognition
in the field of integrated water management.

Social Relevance

The increasing occurrence of major droughts in the future of the Rhine River basin connects to the ethics of a
fair distribution of water resources in the upcoming conflicts of water distribution among subsystems. The
'Right to Water' is a human right in EU policies but also facilitates global economic and transportation systems.
The need for responsibility for the conservation, consumption, and protection of stressed surface and
groundwater basins across administrative borders call for an equal voice from human and particularly the
ecological and geological systems of the rivers.

But most important is the combination of both concerning the cultural identity of the water systems over the
world bringing to the table the debates on EU citizen involvement and climate change adaptation that impact
the local scales of society through macro-regional strategies surrounding the river basins as the administrative
boundaries.
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