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Abstract

English

Copenhagenis often hailed as a pioneer city in climate change adaptation
and green infrastructure deployment. However, ongoing urbanization and
redevelopment have intensified the urban heat island effect and heavy
rainfall flooding, while also exacerbating competition for public space.
This thesis constructs a structured, spatially based framework to guide
the selection, prioritization, and design of Nature-Based Solutions (NBS)
in Nordhavn, Copenhagen. The goal is to enhance climate resilience and
improve the livability of urban daily life.

The study integrates a review of NBS frameworks and reference
projects, policy and planning analysis, GIS-based spatial analysis mapping,
and multi-criteria evaluation combining spatial analysis with design. This
framework operates at multiple scales: macro- and meso-scale prioritization
informs community strategies, while micro-scale solutions are tested in
Nordhavn, which includes “Green Loop” concept, Nordhavnstippen park
and sustainable neighborhood in Levantkaj , designed to improve green
connectivity, promote slow mobility, and create inclusive waterfront public
spaces.

To evaluate multifunctionality, this study compared types such as
constructed wetlands, bioretention basins, rain gardens, ecological forests,
and soft shoreline buffers with assessment criteria adapted from the
UNaLab , Nature-based Solutions Technical Handbook Factsheets. Results
indicate that continuous micro-scale units provide systemic cooling and
ecological connectivity, while finely distributed measures deliver localized
infiltration, flood buffering, and environmental enhancement; the most
effective strategy integrates both within a connected network. This thesis
concludes that combining data-driven prioritization with spatial design
enables Nature-Based Solutions (NBS) to serve as a comprehensive
infrastructure for enhancing climate resilience.

Key Words: Nature-Based Solutions; Climate Resilience; Spatial Analysis;
G1S-based Framework; Copenhagen
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Copenaghen & spesso citata come una citta all’avanguardia
nell’adattamento ai cambiamenti climatici e nellimplementazione di
infrastrutture verdi e blu. Tuttavia, la continua densificazione e i processi
di riqualificazione urbana aumentano I’esposizione alle isole di calore e al
rischio di allagamenti pluviali, intensificando al contempo la competizione
per lo spazio pubblico. Questa tesi sviluppa un quadro strutturato e
spazialmente fondato per guidare la selezione, la prioritizzazione e
la progettazione delle Nature-Based Solutions (NBS) nelle aree di
Nordhavn, Nordhavnstippen e Levantkaj a Copenaghen, con I'obiettivo
di rafforzare sia la resilienza climatica sia la vivibilita urbana quotidiana.

La ricerca integra una revisione dei principali framework NBS e di
progetti di riferimento con I'analisi delle politiche e degli strumenti di
pianificazione, la mappatura tramite GIS e una valutazione multicriteriale
che collega l'analisi spaziale alla proposta progettuale. Il framework
viene applicato a piu scale: a livello macro e meso, la prioritizzazione
spaziale orienta le strategie di quartiere; a livello micro, le proposte
vengono testate a Nordhavn e Nordhavnstippen, includendo il
concetto di “Green Loop” per migliorare la connettivita ecologica, la
mobilita lenta e la qualita inclusiva dello spazio pubblico sul waterfront.

Per verificare la multifunzionalita, i criteri di valutazione sono adattati
dalle schede tecniche del Nature-Based Solutions Technical Handbook di
UNaLab e utilizzati per confrontare diverse tipologie, tra cui constructed
wetlands, bioswales, rain gardens, foreste ecologiche e soft coastal edges.
| risultati evidenziano che elementi continui su micro-scala contribuiscono
al raffrescamento sistemico e alla connettivitd ecologica, mentre misure
distribuite e puntuali garantiscono infiltrazione locale, mitigazione del
rischio di allagamento e qualita spaziale; le strategie piu robuste combinano
entrambe le tipologie all'interno di una rete connessa. La tesi conclude che
l'integrazione tra prioritizzazione basata sui dati e progettazione spaziale
consente alle NBS di operare come infrastruttura integrata per la resilienza
climatica.

Parole chiave: Soluzioni basate sulla natura; Resilienza climatica; Analisi
spaziale; Framework basato su GIS; Copenaghen
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Today, urban areas worldwide are increasingly vulnerable to
environmental challenges and climate change impacts such as
globalwarming, flooding, urban heat island effects, and biodiversity
loss—all of which threaten cities’ resilience and long-term
sustainable development. To address these challenges, cities are
integrating nature-based solutions (NBS) into their planning and
development strategies to enhance climate adaptation, improve
ecological health, and elevate human well-being.

Globally, Copenhagen, Denmark’s capital, exemplifies this
approach. Recognized as the 2014 European Green Capital for
its excellence in eco-innovation and sustainable transportation,
Copenhagen is celebrated for its commitment to becoming a
model for the green economy in Europe and globally, alongside
its promising dissemination strategies (European Commission,
2012). As a leading city in planning quality and sustainable
development (Oliveira, 2017), Copenhagen integrates blue-
green infrastructure and climate adaptation measures. These
elements are crucial for addressing urban resilience challenges
and achieving long-term environmental development goals.

Despite Copenhagen’s reputation for NBS and well-established
processes, the practical application of NBS still faces key
issues regarding strategic prioritization, spatial positioning, and
evaluation. Specifically, how to select NBS projects in urban
environments remains unclear—what criteria guide project siting
and type, and how to measure outcomes from the perspectives of
climate resilience and sustainability. Filling these gaps is vital for
refining Copenhagen’s strategy and replicating its model in other
cities.

Rearch Questions

Copenhagen has taken a leading role in implementing nature-based
solutions (NBS) as part of its broader climate adaptation and sustainable
development agenda. While some policy documents and guidelines provide
direction for such interventions, selection criteria remain fragmented and
are not systematically applied across different spatial contexts.

Based on this, this thesis asks:

How can a structured and spatially grounded framework be
developed to guide the selection and prioritization of Nature-
Based Solutions in Copenhagen, by synthesizing existing planning
strategies and contextual analysis?

Aims

The aim of this thesis is to develop a structured framework to guide the
selection, prioritization and design of Nature-Based Solutions (NBS) in
Copenhagen, supporting the city’s broader goals of climate resilience and
sustainable urban development.

To achieve this aim, the thesis will:

« Study reference projects to understand their spatial logic,
implementation process and evaluation criteria.

+ Review Copenhagen’s planning policies and climate adaptation
strategies related to NBS

+  Conduct a GIS-based spatial analysis to map urban conditions and
assess site suitability for NBS.

+ Propose site-specific NBS strategies based on the analysis and
evaluate their potential impacts.
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This study uses a mixed-method approach including policy planning
analysis and spatial assessment techniques. Considering the complexity of
urban systems and the multitude of factors influencing climate resilience,
this methodology enables to establish a clear and replicable framework
for Copenhagen to identify, prioritize, and design nature-based solutions
(NBS).

Similar Projects

To better understand how NBS are applies in practice, the research
includes a comparative study of four successful projects in Copenhagen:
Gronningen, Sankt Kjelds,Jomfrusti Kvarteret and Enghaveparken.
These projects represent a range of urban conditions- from dense
residential areas to large-scale park redevelopment- and illustrate how
NBS can response to different spatial, ecological and social challenges.

Policy and Planning Content

This stage focuses on the review of key planning and policy
documents including the Finger Plan, the Copenhagen Way, the
Cloudburst Management Plan and other documents that guide the
development of Copenhagen. This steps helps clarify how NBS are
currently framed within the city’s governance structure and planning
system and identifies relevant values and strategies.

GIS-Based Spatial Analysis

Geographic Information Systems (GIS) were adapted to
comprehensively understand Copenhagen’s urban structure.
By analyzing layers such as urban structure and morphology,
environmental and physical context, population distribution, and
transportation accessibility, a spatial profile of the city was constructed.
Additionally, specific indicators such as climate vulnerability (flood
risk zones and heat island effect areas), ecological potential (green
space coverage), socio-spatial needs (population density and social
vulnerability), and planning compatibility (underutilized land and
redevelopment zones) were assessed to support the identification and
prioritization of locations suitable for Nature-Based Solutions (NBS).
At this stage, analysis can be conducted at varying scales including
marco-, meso-, and nano scales.

Site Selection and NBS Design

Based on the suitability map, high-potential areas will be identified.
After assessing each sites’ unique physical, ecological and social
characteristics, tailored NBS design is proposed considering green-
blue connectivity, local land use and morphology and integrated with
planned infrastructure projects. This ensures that each intervention
responds directly to contextual opportunities and constraints.

Impact Evaluation

The effectiveness of each NBS strategy is evaluated across
three main dimensions: climate resilience, ecological value and
urban sustainability, which reflects the various roles NBS can
play in tackling environmental and social challenges in the city.
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2.1 From Ecology To Infrastructure :

The Meaning Of Nature-Based Solutions

The concept of Nature-Based Solutions can be traced back
to ecological engineering in the 1960s, which mainly focused on
ecosystem design. After merging the ideas related to different issues
such as urban sprawl, agricultural problems, land-use planning, water
resource management, industrial design challenges, and resilience to
climate change, NBS has become a comprehensive method using
natural processes instead of technical systems to deal with social
challenges such as climate change, human health, food and water
security, and disaster risk reduction. The European Commissions
explain it as “actions inspired by, supported by or copied from nature
that aim to help societies address a variety of environmental, social and
economic challenges in sustainable ways”.(European Commission,
2015, p. 5)

In addition, the United Nations Environment Assembly of the United
Nations Environment Programme Fifth session (UNEAS) also stresses
that NBS should support sustainable development: "address social,
economic and environmental challenges effectively and adaptively,
while simultaneously providing human well-being, ecosystem services
and resilience and biodiversity benefits’(UNEP, 2022), which makes
NBS have more flexible applications in various types of landscapes.
In rural regions, they support the management of forests, wetlands,
rivers, and farmland to enhance water, food, and climate security;
in cities, green and blue infrastructures are adapted to reduce heat,
improve health, and generate social and economic value. Each
approach works with natural systems to address local problems while
also benefiting humans and the environment.

Together, these definitions expand the scope of NBS beyond

environmental management to include social inclusion and adaptive
governance.
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2.2 NBS Scale In Urban Design And
Planning Practice

When applying NBS to the real urban fabric, itis necessary to consider
the type of intervention that could be used, how it could be operated,
and who will be involved during the process. From this perspective,
scaling actions could be a good solution. Instead of setting fixed criteria,
shifting from different scales clarifies the purpose for actions: for the
Nano scale (building or plot), focusing on facilitating and manipulating
natural processes makes it mainly struggle for individual results; for the
Micro scale(Neighborhood or urban district), the aims are retrofitting
and receiving green and blue sources; Meso-scale (city region )
projects pay attention to enhance performance of existing systems;
Marco scale address managing and assigning ecological flows and
spaces. (Mahmoud & Israa, 2024) The difference between them is not
only about size, but also a combination of design goals, management
needs, planning tools, and governance.(Raymond et al., 2017)

The scale also influences the objects. Erickson and Lloyd-Jones (2001)
pointoutthatthe urban areas for design activities in the built environment
change from courtyard, street, or square, quarter, city, and metropolitan
regions as the design scale increases, which is applicable equally during
NBS implementation: it could range from a private garden or building
roof, to street trees or community garden, finally to the urban forest
or ecological corridor depending on the level of NBS. Additionally, the
scale also affects the planning process. Small-scale projects are quicker
and easier to implement, mainly focusing on themselves. Large-scale
actions, on the other hand, aim to improve the entire water system or
green network, which requires higher costs and coordination. Based
on this, the different-scale actions form a comprehensive network,
where small-scale actions are akin to individual points, and their
combination can be regarded as a connection for the entire system.




Scaling the actions also makes it easier for designers to set
priorities. Small-scale projects usually address individual retrofits, like
rain gardens or green roofs, and large-scale actions more stress the
synergistic effect from a structural level, such as stormwater corridors or
a green-blue infrastructure network, which means physical conditions
are not the only elements should be considered during the design
process, but also consider where the sites sit within the city’s structure.
(Kabisch, Korn, Stadler & Bonn, 2017). From this perspective, a suitable
NBS location should not be chosen solely based on vulnerability or
land use; the role it plays in the broader system should also be taken
into account. In the project examples part, it also reflects how scale
influences both the types of NBS and the logics behind planning.

2.3 Indicators and Evaluation of NBS

Over the past few years, numerous studies have explored how cities
select suitable locations for implementing NBS. Rather than proposing
a single model, ELKIPSE (Raymond et al., 2017) integrates policy and
practical experience, and offers a more comprehensive overview of
how to plan, adapt, and evaluate NBS in urban settings,

The report explores a more flexible, context-sensitive approach
based on findings—assessing the types of challenges cities face,
potential changes in specific areas, and the benefits NBS can deliver.
Thus, technical scoring systems are not the sole factor cities should
consider, as urban challenges extend beyond environmental risks
or insufficient greening to encompass physical, political, and social
factors. For instance, physical challenges (e.g., lack of shade) and
social pressures (e.g., demand for public space) may drive street
retrofits, creating opportunities for urban intervention. Therefore, the
report frequently describes NBS as an embodiment of “opportunism.”
Projects utilizing vacant lots, residual roadside areas, or abandoned
school grounds may only address the issues at hand, but it is precisely
because these sites offer flexibility and are already integrated into
broader discussions.

Multi-layer Evaluation
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The report also emphasizes that using mapping tools to make
the selection process more dynamic is important for NBS, but not in
isolation. The first step is to utilize geospatial data, such as heat zones,
vegetation coverage, or road layout, to gain a basic understanding of
the site. Then, the local knowledge, like maintenance history, land
ownership, public perception, and ongoing plans, should also be
merged into this comprehensive map. Many projects fail or get delayed
because of the ignorance of these non-visible conditions. Therefore,
the report suggests that layered evaluations, including GIS data,
consultation, stakeholder, and field observation should be adapted.
Some examples in the report are not chosen based on risk level alone,
but also on multifunctional purposes, aligning with other infrastructure
and policy goals.

Choose indicators.(e.g vegetation).
Gather GIS data & field surveys.
Engage stakeholders.

Identify site boundaries. Overlay envrionmental, social, governance layers.
Define planning obejectives. Highlight overlapping “priority zone™.
Collect baseline data. Validate with local knowledge & policy alignment.

Use different scale design to apply
actions

In addition, the report points out that scale and site type could also
influence the site selection. For example, small spaces like traffic
islands can be valuable if they are well-placed. Large spaces like post-
industrial areas may take years to implement actions due to legal and
financial constraints, which shows the site selection is not about size
alone, but about timing, function, and fit within the existing system. For
this perspective, the NBS actions in Copenhagen have more potential
considering that the city already works with layered plans- water,
mobility, green structure, and climate resilience. In this way, they could
be connected across existing systems and programs to achieve more
effective results instead of working in isolation.(Raymond et al., 2017)
In other words, good site selection could happen where these systems
intersect, like where a street prone to flooding meets a redevelopment
zone.

Align with SDGs , EU Green Deal.
Secure long-term funding & cross- sector gavernance.
Replicate successful protypology.

Compare pre-/post-implementation data.
Evaluate co-benefits.
Feed results back to datasets & future plans.



Conclusion

Theresearchfocusesonthefive mainfields,includingenvironmental
performance, urban structure, accessibility, social context, and
adaptation potential. In each specific field, some spatial factors will
be addressed for the evaluation framework, such as green-blue cover,
heat, flood, population density, mobility, and retrofitting opportunities.

All the indicators will compose a comprehensive matrix to give
weighted scoring, reflecting the complex nature of NBS performance.
The set of adopted indicators will be introduced in subsequent chapters
for site selection and comparison, ensuring that NBS opportunities are
compared in an integrated, transparent, and context-sensitive way.
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Gronningen, located in the Bispeparken social housing district
of Copenhagen, is one of the city’s most prominent nature-based
climate adaption projects. The area, historically prone to pluvial
flooding, was selected through the city’s cloudburst master plan.
Its vulnerability and social composition made it a priority zone for
adaptation interventions.

The project covers around 20,000 m2 and integrates 18 sculpted
retention basins, redesigned lawns, diverse planting schemes and
multifunctional public spaces, which can retain up to 3000 m3 of
storm water during intense rainfall. The park protected and kept
surroundings house and infrastructures safe and dry while a major
thunderstorm hit Copenhagen flooding several major highways
and infrastructures on September, 2024.

In terms of ecosystem services, Gronningen contributes to
stormwater regulation, temperature mitigation and biodiversity
supportthrough native vegetation. It also enhances social cohesion
by providing inclusive spaces in a socially diverse neighborhood
especially the open view towards Grundtvig’s Church- one of the
best known churches in the city.

32
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02 Sankt KjeldS Quarter

SanktKjelds, isknown asthe first climate-adapted neighborhood
in Copenhagen. Selected as a pilot zone for decentralized NBS
strategies, it exemplifies the transformation of a grey, car-oriented
district into a green, multifunctional public environment. Its
location in a flood-prone, highly impermeable area made it ideal
for green retrofitting.

The project consists of green street, permeable plaza, over 500
newly planted trees and a strong emphasis on co-design with
residents. While not defined by a single intervention, the combine
works across the quarter span over 60,000 m2, creating a
connected network of green infrastructure.

Its effectiveness is evaluated through heat reduction (canopy
cover and albedo changes), infiltration capacity and increased
biodiversity. Beyond its technical success, the project illustrates
how local participation and public- private governance can
strengthen climate resilience at a neighborhood scale.

35



03 Jomfrusti-Kvarteret

Recurring flooding makes much of Jomfrusti’s central area
unsuitable for development. Designated as an integrated climate
adaptation project zone, the area aims to transform flood-
prone zones into resilient communities featuring blue-green
infrastructure.

The projects introduce a continuous stormwater park on former
industrial land , aiming to connect the city center with the harbor.
Instead of expanding the sewer system, the project uses a series
of open retention basins, bio-retention ponds, and vegetated
swales, to collect rainwater and channel it during extreme rainfall
events.

The project provide this area with ecological park, new streets,
green corridors, and recreational trails. Through participatory
design and phased implementation, Jomfrusti will evolve into a
vibrant, fully functional district that merges climate adaptation with
urban renewal.

36
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04 Enghaveparken

Enghaveparken is Copenhagen’s largest climate-adaptation
project and the first to fully integrate water management in a
listed historic park. Completed in 2019, the transformation turns
a 1920s neoclassical park into a layered blue-green system
capable of holding up to 22,600 m?3 of stormwater during extreme
rainfall events.

The design introduces a “climate sequence” for shifting
between dry and wet conditions, which consider both daily
recreational use and cloudburst protection. A surrounding levee
and hydraulic gates enclose the park during heavy rain, while
sunken sports fields, basins, and gardens temporarily store
floodwater. In dry periods, these same features appear as lawns,
playgrounds, and gardens, keeping the park fully usable.

Apart from flood management, the project also adapts new

planting schemes and permeable surfaces to urban microclimate
and public life.

39



3.2 Comparative Analysis

This section presents several NBS typologies 01 Gronningen-Bispeparken
applied in these proejects, which mainly addresses 02 Sankt KjeldS Quarter
specific challenges, such as flooding, urban heat or 03 Jomfrusti-Kvarteret
biodiversity loss. But they are not used as isolated 04 Enghaveparken
elements. The projects combine multiple strategies to
reinforce each other, creating more robust solutions
that enhance overall urban resilience.
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Floodable Multifunctional Landscapes
01 04

Lawns and open green areas
designed to function as everyday public
space under normal conditions, while
safely flooding during cloudburst events.

Urban Greenery
02 03 04

Trees, shrubs, and vegetated areas
that reduce heat stress, improve thermal
comfort, and create shaded, cooler
environments for daily use.

Stormwater retention basins
0103 04

Sculpted depressions and basins that
temporarily store and delay rainwater
during heavy rainfall, reducing pluvial
flooding and pressure on the sewer
system.

Permeable & Water-Tolerant Surfaces
0204

Surfaces and materials that allow
infiltration and temporary inundation,
reducing runoff and surface damage.,
keep same isometrci block

Rain Gardens And Bioretention Beds
010203

Planted depressions that collect
runoff from roads and pavements,
supporting infiltration and pollutant
filtration.
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Design Strategy

Sculpted social basin- plaza when

Rain channels
Micro-topographic water flow

Community-shaped basin design

Multiuse retention lawns
Visible water pathways
Integrated art and ecology

Green street retrofitting
Distributed rain gardens
Tree-water cascade network
Infiltration pavements
Flexible retention plazas
Pedestrian—water paths

Continuous rainwater corridor
Open canal network

Modular basin system
Regenerative industrial reuse
Green spine urban layout
Phased flood adaptation

Dual-use climate park
Flood—-recreation sequence
Hydraulic gate control
Layered water basins
Visible water circulation
Heritage park adaptation
Subsurface water storage

Positive Impact

Local flood protection
Strong social inclusion
Native biodiversity boost
Resilient housing district
Improved air quality
Visible water awareness

Urban flood mitigation
Cleaner air and cooler streets
Active mobility support

Rich tree canopy

High local participation
Improved biodiversity
Stronger community identity

Reduced flood risk
Ecological connectivity
Brownfield regeneration
Civic participation
Climate-aware identity
Long-term adaptability

City-scale flood safety
Daily—storm dual use
Biodiversity restoration
Cultural heritage renewal
Improved public life
Enhanced microclimate
Educational visibility

Negative Impact

High maintenance cost
Safety concern near basins
Complex water management
Potential mosquito growth
Limited night activity

Noise from nearby roads

Expensive maintenance
Slow tree establishment
Uneven infiltration zones
Limited parking capacity
Difficult winter maintenance
Traffic adjustment issues

Long implementation time
Risk of sediment blockage
High initial investment
Conflicts with adjacent traffic
Flood corridor safety issues
Dependence on public funding

High construction cost
Complex gate operation
Limited accessibility in floods
Risk of mechanical failure

High water management needs
Uneven ground for recreation
Restricted event capacity

To better understand how public open spaces
can respond to challenges related to climate
change, social cohesion, and biodiversity, |
analyzed and compared four cases based on
their design strategies and the impact after
construction.

Based on the analysis listed on the left, it is
very clear that a successful public space should
have good dialogue with the local community or
neighborhood, which means the starting point
of this space is to prioritize local needs and
wishes. Considering the differences between
these elements, such as population, climate
status, funding, and size, applying different
scales makes it easier and more efficient to
create strategies for intervention.

Additionally, the local climate will provide
designers with its own environmental
benefits. Focusing on long-term development,
maintaining these spaces increases the
project’s demands, meaning they can showcase
ethnic diversity with local characters while also
considering maintenance costs.
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4.1 COPENHAGEN

4.1.1 Location

As the figure shows, Copenhagen, the capital of Denmark, is located
between the North Sea and the Baltic Sea, making it a vital gateway
for trade, cultural exchange, and political cooperation between Central
Europe and the Scandinavian region.

The Greater Copenhagen area, also known as Metropolitan @,
Copenhagen, is a large commuter belt that has a “ densely populated : gﬁmiﬂhagm
core surrounded by suburban settlements”. This definition can be
traced back to the Finger Plan, which has given the city several fingers
of train lines, railroads, and metro lines to realize urbanization from
central Copenhagen.

Kebenhavn



This pink area marks the boundaries of Copenhagen Municipality
(Kebenhavn Kommune), where the historic city center is also located.
Other neighboring municipalities, such as Frederiksberg, Gentoffe,
and Hvidovre, as guided by the Finger Plan, stretched from the central
area and interconnected with each other. The map also points out
that Frederiksberg, which has the largest population density of the
municipalities\cite{Frederiksberg}, is enclosed by the Copenhagen
Municipality. From this perspective, the urban contexts between these
boundaries will be much more complex.

Additionally, one railroad passing through Amager continues to
Malmé (a city in Sweden) by bridge. The spaces between the fingers,
also called the green wedge, provide the city with regional outdoor
recreational areas and agricultural zones.

Greater Copenhagen

Core Area

= = Peripheral Utban region
Rail system
= Green Wedges

Core Urban Region

Rest of the Greater Copenhagen Area |

This pink area marks the boundaries of Copenhagen Municipality
(Kebenhavn Kommune), where the historic city center is also located.
Other neighboring municipalities, such as Frederiksberg, Gentoffe,
and Hvidovre, as guided by the Finger Plan, stretched from the central
area and interconnected with each other. The map also points out
that Frederiksberg, which has the largest population density of the
municipalities\cite{Frederiksberg}, is enclosed by the Copenhagen
Municipality. From this perspective, the urban contexts between these
boundaries will be much more complex.

Additionally, one railroad passing through Amager continues to
Malmé (a city in Sweden) by bridge. The spaces between the fingers,
also called the green wedge, provide the city with regional outdoor
recreational areas and agricultural zones.



4.1.2 Municipality Subvision

Urban Distract Scale

As this figure shows, there are ten official districts in Copenhagen
Municipality. Each of them has its own characteristics based on the
built environment and social functions.

As an independent municipality, Frederiksberg shares the same
metro line and other public spaces with the surrounding districts.
With mixed-use and dense housing and friendly amenities, such as
Copenhagen Business School and Frederiksberg Gardens, this district
provides huge convenience for local people’s lives.

Indre By, the core of the whole city, serves as a vibrant centre for
tourism, commercial, and cultural activities, with plenty of landmarks
and government institutions. Additionally, its waterfront areas also
provide an immense social value for humans. For example, Nyhavn,
a 17th-century waterfront, canal, and entertainment area, attracts
thousands of tourists every day.

Vesterbro and Kongens Enghave have been transformed from
industrialand working-class areasto more suitable living neighborhoods,
through creative regeneration projects like the Meatpacking District.
It provides residents with more entertainment options. Moreover, the
Central Station makes it easier for residents to go to other districts and
suburban areas.

Norrebro is known for its dense and multicultural communities
and vibrant street life. Also, the heavy bike traffic along the street
makes it more suitable for a low-carbon life. To the North, @sterbro
is a quieter and more residential area with green space and coastal
resources like Nordhvan. Larger housing stock makes it a more family-
oriented residential district. In contrast, the western and outer districts,
including Valby, Vanlgse, Brgnshaej-Husum, and Bggebjerg, show
more of a suburban characteristic. Transformed from industrial areas,
these districts remain a mix of lower or mid-density communities with
ample open space. Meanwhile, there are some new ongoing projects
about not only public transport access but also densification and
modernization, aiming to attract more population and good connections
with core areas.

As an artificial island, Amager plays an essential role in the
Copenhagen urban structure, not only because of the strait connected
to Sweden, but also because the airport Kastrup, the Nordic
countries’ largest airport, is also located here. The whole island is
divided into two parts, the west and the east, which have different
characteristics.\textbf{ Amager Vest}, characterized by centralized
and high-rise modernism and designed around metro stations, has
more potential to give large projects like Qrestad and Bella Center.
And in the peripheral area, there are huge green spaces and unused
spaces. In contrast, \textbf{f Amager Jst} remains more traditional
and lower-rising residential neighborhoods. Meanwhile, there is a
strong link between it and the coastline and green infrastructures,
which makes it easy for residents to use this entertainment space,
like Amager Strandpark and Oresunparken. Together, these
two districts play a growing role in Copenhagen’s expansion,
especially for housing, urban ecology, and climate adaptation.



Urban Distract Scale

Based on urban boundary delineation, Copenhagen is subdivided
into 67 neighborhoods (kvarterer). This map displays the administrative
boundaries of each neighborhood, with each serving as a unit for urban
analysis, planning, and social spatial data management. It provides the
municipality with a finer scale to support planning processes related to
housing, transportation, green infrastructure, and climate adaptation.

4.1.3 Historical Development

Copenhagen began as a fishing village in the 12th century and
became a fortified trade city. The city demolished fortifications in the
19th century, resulting in plenty of newly developed neighborhoods,
such as Vesterbro, Ngrrebro and Osterbro. After World War 1l, the
screws were tightened on further urbanising the metropolitan area
with the Finger Plan, which provided a form of public transportation
to connect people to each other through the metropolitan area. The
city was attacked by an extreme cloudburst in 2011 and suffered
substantial damage. Now it focuses much of its development on
climate adaptation and resilience.

Today, Copenhagen is recognized worldwide for its environmental
leadership and human-focused urbanism. The existing cycling
infrastructure and renewable energy systems provide the foundation
upon which the city plans to become the world’s first carbon-neutral
capital city by 2030.
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1417 1606-1648

Christian IV’s
transformation
The Danish Crown takes Major urban expansion:
permanent residence in Rosenborg Castle, Stock
Copenhagen, establishing it Exchange, Rundetarn, and
as the capital. Christianshavn district.

Foundation of the city Royal capital

Bishop Absalon builds

a fortress on Slotsholmen,

marking the beginning of
Copenhagen.
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1728

Great Fire

Destroys one-third of the
city; large reconstruction
follows with Baroque street
grid.

1795

Second major fire

Reshapes the city again,
leading to neoclassical
rebuilding and stricter urban
codes.

55

1857-1880s

Dismantling the
ramparts
Medieval fortifications
removed; city expands into
new districts (Vesterbro,
Norrebro, Osterbro).



\

1863 1947 1960s-1980s " O 1990s ’ 2000 2002-2019
First railway station Finger Plan Modern welfare housing Harbour regeneration Oresund Bridge Metro system
& infrastructure
Connects Copenhagen  Regional plan organizes Suburban expansion, Transition from industrial Connects Copenhagen to Fully automated metro
to Roskilde and later the urban growth along five  S-train system, large housing port to mixed-use waterfront; Malmd, Sweden, creating the opens (M1-M4); links airport,
national rail network; spurs “fingers” extending from estates (e.g., Albertslund, establishment of Orestad as  Q@resund metropolitan region. city center, and new districts.
industrial growth. the city center with green Tingbjerg). new urban district.

corridors between.
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2015 2021 Now

Nordhavn redevelopment Lynetteholm approved Copenhagen: carbon-neutral
by 2030
Model sustainable district  Atrtificial island for climate ~ Global model for sustainable
with smart mobility, energy adaptation, storm surge urbanism, climate adaptation,
systems, and blue-green  protection, and future urban and cycling infrastructure.
infrastructure. expansion.



4.1.4 Policy Review

Finger Plan

The Finger Plan, initiated in 1947, has remained central to the
planning and development of the Greater Copenhagen metropolitan
area. It emphasizes sustainable development, transportation, and
green space preservation.

1947-1950s

The plan, developed by the Regional Planning Office, stressed a
structure where urban development is concentrated along city finger
linked to the railway system and radial road networks and where the
city fingers are separated by green wedges which are kept exempt
from urban development.\cite{finger_plan} The idea was to balance
the urbanization and green spaces. However, no statutory authority
made it never formally adopted until later revisions.

1960s-1970s

Corresponding to rapid population and urbanization, the plan
improved and “Principle Draft for a Regional Plan” introduced secondary
urban centers in 1960, and in the 1970s, the Greater Copenhagen
Council further adapted the plan with specific regional guidelines,
combining transportation corridor and hubs.

1980s

The plan was revisited due to urban sprawl and the decline of
industrial sectors. The 1985 and 1989 Regional Plans re-established
a focus on Copenhagen as the primary urban center. Meanwhile the
pricinples of locating urban developments near transportation hus was
strengthened.

2000-2007

The Capital’'s Development Council was responsible for regional
planning until 2007. During this period, the plan was under
reconsideration to reduce urban sprawl and preserve green wedges,
and a fourth green ring around city was added. Besides planning was
transferred to individual municipalities with aligned with the Finger
Plan’s principles.

2013

Based on the original 1947 plan, The finger Plan 2013 remains
main strategies and makes several updates to address modern
urban challenges such as climate change, population growth and the
need for improved infrastructure. It provides a vision for sustainable
development and growth while managing urban expansion, improving
the transportation infrastructure and maintaining green spaces and
ecological areas between urban development.
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One of the most significant updates is expanding public transportation
infrastructure. With the aim to enhance the capacity and accessibility
of train and subway lines, the plan introduces Transit-Oriented ,,g
Development (TOD), creating more opportunities for residential, retail, e 3
office, and service facilities to be developed near public transit stations % .
and hubs. This will ensure the public transit system remains efficient “; g

and fully utilized. &
# e
In light of the 2011 heavy rainfall disaster, the plan also places greater .p.'u“
emphasis on green and blue infrastructure, ensuring urbanization
aligns with sustainable development and climate adaptation. For 7
exampl, the plan preserves green belts between urban areas, 3
maintains existing parks, and expands green spaces to improve air
quality and biodiversity. And it implements concrete measures such as
utilizing green roofs, rain gardens, permeable pavements, and other
stormwater management techniques to absorb excess rainfall and
mitigate the impacts of urban flooding. Core Urban Region Perioheral Urban Region

Even though the planning was transferred to individual municipalities
and based on an assessment of the development of whole area, it
should be under the control of principles according to Finger Plan, which
divided the Greater Copenhagen Area into four types of geographical
area and also set out basic principles for each part.

The Core Urban Region(the palm of the hand

The core urban region encompasses the central urban municipalities
of Copenhagen, Frederiksberg and Gentofte, as well as the nearby
suburban districts located within the 3rd ring road. Within this area,
there are large possibilities for urban regeneration, which must
strengthen public transport services. For example, urban functions that
are intensive based on the area use , job density or size should be
placed near stations, with high building densities required.

Green Wedges Rest of the Greater Cophenhagen
Area



The Peripheral Urban region(the city fingers)

The peripheral area consists of existing urban areas (developed and
undeveloped) along radial rail lines between cities such as Helsinger,
Hillerod, Farum, Frederikssund, Roskilde and Koge and Amager.\
cite{finger_plan} Development in these area must maintain a clear boundary
between urban and rural land. Besides nature, landscape, and drinking
water must be considered as urban development interests.

The Green Wedges

These are the areas of open spaces between city fingers and coastal
wedges, which serves as regional outdoor recreational areas and agricultural
zones. The Plan pointed out that green wedges must not be converted
into urban zones or used for urban recreational facilities, which means the
primary of use of them is for non-urban outdoor recreation that must remain
largely undeveloped. In some cases, climate change adaptation facilities
could be introduced such as rainwater retention basins without damaging
recreational and nature-related values.

The Rest Of The Greater Copenhagen Area

This region includes areas outside core urban region and peripheral
urban regions, as well as rural districts and small urban communities.
Urban development in this region should be local in nature with stressing
small scale development that serves local needs.

Urban Area
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Both two illustrations depict the model of the Finger City structure, where
urban growth is concentrated in specific “fingers” extending from the city
center, separated by green spaces, and linked by a public transportation
network. This planning concept aims to emphasize the use of space and
transportation, while minimizing urban sprawl and maintaining green and
recreational areas for public use.
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In summary, the Finger Plan guided urban development along the
railway corridor while protecting the green wedges between the corridors.
Today, new challenges such as climate adaptation, housing pressures,
and emerging travel patterns bring more requirements for the original
development model.

Therefore, the “Finger Plan 2.0” competition, initiated by the Institute
of Danish Architects, has opened discussions about the future structural
direction of the region. All shortlisted proposals emphasize building a
more sustainable area, in which landscapes and water bodies will play a
greater role, and connections between suburbs and the city center will be
strengthened.

In this context the “Finger Plan 2.0” proposes the development of the
city should move beyond simple growth control and proactively address
current challenges.
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Cloudburst Management Plan 2012

Acted as a wake-up call, the Cloudburst Management Plan (CMP)
was developed to address the increasing climate challenges especially
for extreme rainfall events and flood issues. The plan focuses on
building resilience of the to these events by enhancing its infrastructure,
improving water management, and implement adaptive measures to
prevent flooding and mitigate its damages in the future

Considering Copenhagen has neither the capacity nor the economy
to implement all measures at once, CMP operates with a minimum
time frame of 20 years, which makes it necessary to rank the initiatives
in order of priority to implement. In this period, high risk areas, areas
where measures are easy to implement, areas with ongoing urban
developments projects, and area where synergistic effect can be
gained are essential elements to be considered. All these ares are
based on dividing of water catchment areas.

Awater catchment area is an area where all precipitation will flow along
the same route at extreme rainfall events, determining which way
the water will flow. The figure shows the flow routes in Copenhagen.
Starting at the point where the lines are thin and becoming proportional
to the quantities of water flowing into them, all flow routes end in the
sea though the long distance traveled in some cases.
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When identified the areas most vulnerable to flooding, each
water catchment is assessed by four elements: risk, implementation,
coherence with urban development project and synergistic effect,
which means the areas with a high flood risk where measures are
easy to implement and will achieve good synergistic effects with urban
design projects will be given a higher priority. The result of a weighted
ranking is shown in the map with from low to high three levels based on
these four elements. It reflects an outward development from the city
center to periphery with priority levels decreasing accordingly.

Based on the distribution of prioritising areas, CMP adopts an
integrated approach to managing both stormwater and wastewater
which is redirecting and storing excess water in different areas of the
city. Specifically, aiming at surface drainage, water flows smoothly off
the roads, roofs and other surfaces not to make it accumulate and flood
areas. Besides, green spaces (parks, sports field) and underground
systems(tunnels, pipes) to store excess water during heavy rainfall.
Also the key is to move water away from built-up area to the sea using
new stormwater pathways, canals, and urban waterways. Additionally,
seperation of wastewater and stormwater makes it easier to direct
excess water to storage systems or natural drainage systems without
compromising the capacity to handle the sewage.

CMP also relies on the involvement of Copenhagen’s residents.
Property owners are encouraged to protect their own properties
from flood damage by implementing measures such as backflow
valves and adjusting their houses to be more flood-resistant, which
creates a comprehensive and durable flood management strategy.

In summary, Copenhagen’s Cloudburst Management Plan
represents a forward-thinking, proactive approach to climate adaption
with a focus on green solutions, collaborative governance and
sustainable infrastructure. While it takes decades to fully implement,
its comprehensive nature and emphasis on long-term sustainability
makes it a crucial part of Copenhagen’ future in the face of climate
change.
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4.1.5 Copenhagen Way: _
Integrate Nature, Governance, And Systems i

What Is Copenhagen Way

“The Copenhagen Way” can be seen as the outcome of the
city’s urban transformation over the past three decades. This
transformation, through long-term planning and systematic
collaboration, closely links climate resilience, quality of urban life, o | .
and economic competitiveness.This plan, jointly developed by ' The Geesund Bridde
BLOXHUB, Ramboll, and Urban Partners (2025), demonstrates
how the city has transformed from post-industrial decline in the :
1990s into a global benchmark for sustainable and resilient urban 3
planning. Ratherthan presenting a single master plan, itshowcases
an integrated approach to governance and collaboration across r'['_’.“""“
climate adaptation, energy transition, transportation, and social
inclusion.

Why We Need Copenhagen Way

The document notes that Europe’s share of the global GDP has
fallen from almost 30% in 1992 to around 17% in 2022 (BLOXHUB |y ST
et al., 2025), highlighting the mounting challenges faced by urban ] £ % TamNEL
Europe: resource depletion, rising energy costs, climate shocks, 0T CTomEh 2
and growing inequality.

In this context, the report describes Copenhagen as a "{\,
testing ground for how cities in Europe can remain liveable and f R
competitive. Rather than adopting a project-based approach
to environmental design, Copenhagen provides a systemic
model of urban resilience that integrates nature-based
infrastructure, renewable energy and mobility planning within
the same governance framework, which supplies both ecological
performance and social value for the city’s development, thereby
directly supporting the United Nations’ Sustainable Development
Goals. (SDG 11, 13, and 17)
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How The Copenhagen Way Works

The Copenhagen Way (BLOXHUB et al., 2025) report has
outlined some of the fundamental mechanisms of Copenhagen
way, which could be an aspect of how Copenhagen governance
and spatial planning facilitate NBS and sustainable transitions.

Integrate governance and long-term planning.

The Copenhagen transformation is founded on sustained
political dedication and cooperation. The Copenhagen governance
has created public-private collaborations such as By & Havn,
which reinvests land value capture into public initiatives such as
parks, waterfronts, and the metro system that captures profits
from urban growth funding to be used for climate adaptation
and mobility. This is a self-sustaining cycle that allows for more
potential to be achieved in governance.

Nature as infrastructure

Copenhagenhasincorporated nature as part ofitsinfrastructure.
For instance, the cloudburst management plan connects streets,
parks, town squares, and water spaces to create an infrastructure
that retains stormwater, improving biodiversity and recreational
value. The Skt. Kjelds Quarter and Enghaveparken integrate
flood protection with everyday life. This is an example of
multifunctionality in NBS

Cross-sector collaboration

The Copenhagen Way is created by bringing together
different stakeholders, such as municipal departments, private
developers, and citizens. BLOXHUB is an example of cross-sector
collaboration that brings together researchers, businesses, and
governance. This speeds up creative innovation while reducing
conflict between design experimentation and implementation.

Social Inclusion And Co-Creation.

Citizen participation is a key element of the system, particularly
when strategies and projects are translated at the community
level. During this phase, activities such as workshops and
surveys will be conducted, and the voices of all participants will
be heard. This will ensure that a sense of belonging is created
among the citizens, and behavior change towards sustainable
living is promoted.

Scalability And Transferability

Although some projects are site-specific, the Copenhagen
Model offers a replicable process for these projects with the
transparent governance, clear metrics, and public-private
partnerships. This transformation can be scaled according to city
size. Departments need only understand their roles and how to
leverage their strengths.



Beyond Copenhagen: Lessons For Broader Application

The Copenhagen Way (BLOXHUB et al., 2025) says that the
success of NBS also depends on how it is set up. This means that
it should focus more on integration —linking physical changes
(such as green spaces) with social and governance mechanisms
(such as partnerships, financing, and co-creation). But, as the
report says, the problem is still how to make this work in cities
that have similar resources and ways of governing.

It gives both inspiration and warning. It reminds us that effective
NBS implementation requires a clear data system, management
across different sectors, and ways to measure performance.
This thesis aims to make all of these things official through a
transferable, GIS-based plan for NBS.
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4.2 BUILT UP AREAS

4.2.1 Land Use

The map illustrates the distribution of the main function in
Copenhagen.

The residential area is mainly located in the inner part of the city,
specifically in the Indre By area. The commercial area with mixed-use
functions is mainly concentrated in certain areas to ensure easy access
to the inhabitants. The industrial area mainly includes the peripheral
area of the city, specifically the Nordhavn area. The South Island in
Copenhagen includes an airport, which can be reached through public
transport. The recreational area is evenly distributed across the city to
ensure easy access to inhabitants.

The development area in Copenhagen includes the waterfront area,
specifically the area in Nordhavn, which will be transformed into a new
mixed-use area through extensive reclamation.

LEGEND
—————— Municipal Boundary

Industrial Areas
Construction Area
Residential Areas
- Commercial Areas
Recreational Areas
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4.2.2 Building Volumn Density

To enable easier comparisons, a grid with cells of 250 meters by
250 meters was created over the whole area of the municipality. For
each cell, the total volume of buildings (calculated by multiplying the
floor area by the height) was calculated and then divided by the area
of the cell to obtain a value measured in cubic meters per square
meter (m3m?). This is essentially the density of the buildings in each
cell, namely the volume of buildings per unit area. The results show
that the areas with high-density building development are Amager,
Narrebro, and Orestad, which may lack sufficient green areas,
potentially resulting in overheating.
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Building Height Distribution

This map shows the spatial distribution of building heights in
Copenhagen. The data is based on the city’s database, which
distinguishes between low-rise buildings (1-2 stories) and high-rise
buildings (3 stories and above).

Closed residential buildings for 5-7 stories predominate in the city
center. In the waterfront area, public buildings and office buildings above
30 meters in height can be found. High-rise building clusters can be
found in the new town area of QOrestad, Amager Vest, and the Western
Industrial Area. These high-rise buildings are often accompanied by
transportation hubs and supporting facilities. In the peripheral area and
the island regions, low-rise buildings predominate.
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4.3 GREEN & BLUE INFRASTRUCTURE

4.3.1 Green Areas And Agricultural Land

A majority of Copenhagen remains unexploited in terms of open
space. Forests, coastal areas, farming regions, and other green
spaces are mostly located along the boundaries of Copenhagen,
especially in the south.

Public green space, which includes parks, lawns, and play areas,
can be found throughout Copenhagen. Though there are larger open
spaces and forests in the outer regions, such as Amager and Bronshgj,
the green space in the inner regions remains smaller compared to the
rest of the city. Though there have been attempts to improve green
space, the increasing population and density of Copenhagen continue
to heighten the need for quality green space.

Copenhagen’s future development hinges on maintaining and
strengthening the balance between the built and natural environments.
Protecting farmland and enhancing multifunctional green spaces
are essential for ensuring long-term ecological resilience, improving
urban microclimates, and providing public access to nature.
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4.3.2 Green Area Typologies

The green infrastructure in Copenhagen varies in terms of function
and type. The percentage maps show that grasslands and parks
are the dominant types of green infrastructure in Copenhagen.
The majority of these are located in the southern ecological zone.
Forests are mainly located in Qrestad and the northwest, acting as a
boundary between urban and rural areas.

Parks, allotments, and green infrastructure act as important
recreational areas in Copenhagen, especially in the central part of
the city. Many of the royal parks and gardens have been maintained
in this area, hence their importance as recreational spots.
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4.3.3 Green Space Rate

Green Space per Local Committees

In Copenhagen, there are 12 local committees that act as a link
and facilitate dialogue between inhabitants of different districts and
politicians at Copenhagen City Hall. The above map illustrates
that outer districts such as Amager Vest, Bronshgj-Husum, and
Bispebjerg have the highest percentage of green space, which is
above 25%. These districts have large parks, forests, and open
spaces that extend to the edges of the town. On the other hand,
districts such as Inder By and Vesterbro have the lowest percentage
of green space due to high-density structures.
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Green Space per Neighborhoods

At the neighborhood scale, the variations become clearer. The
green ratio in the perimeter block area is relatively low, just like in
Christianshavn or other historical neighborhoods. The green ratio
in the suburban area shows a relatively higher rate of integrating
garden spaces with courtyard spaces. The newly developed area,
such as Qrestad, also shows moderate green coverage.

This shows that the problem of green coverage in Copenhagen
is still a concern. Improving green coverage at the neighborhood
level is very important in building resilience to future heat stress
events.
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4.3.4 Green Space Per Capita

Local Committees Scale

This analysis is based on the World Health Organization’s
suggestion of at least 9 m? of green per person. The district level
shows that the outer areas/distribution have the highest green
ratios, which are above 25 m2 per person. The central districts, such
as Norrebro, have less green space, which is because of the high
population density.
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Neighborhoods Scale

The neighborhood scale points out that the population has lower
than recommended access to open space in Sundholmsvejs, the
medieval city, Vesterbro East and Ventral, Osterport, Arhus Stree,
and Lynbyvej. These neighborhoods offer potential forimplementing
new green public spaces.
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4.3.5 Blue System

Copenhagen’s Blue System comprises harbours, lakes, canals and
coastal zones. These areas are integral to the city’s visual identity and
play a crucial role in water management, recreation, and maintaining
ecological balance. The city’s main bodies of water include the central
lake chain — Sankt Jorgens Sg, Peblingesgen and Sortedams So
— which marks the edge of the historic city centre. There are also
extensive coastal waters along Kalvebod Feelled and Amager
Strandpark. Smaller streams and protected river zones mainly stretch
across the western and southern edges of the municipality, providing
natural corridors for biodiversity and flood control.

As well as their technical role, Copenhagen’s blue areas provide
residents with drinking water. Waterfront promenades, harbour baths
and accessible lakesides also provide opportunities for recreation and
socialising. Residents particularly enjoy the waterfront spaces in the
summertime, when many festivals are held around the water bodies.
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4.4 City Diagosis
4.4.1 Urban Heat Island

Like most cities, Copenhagen is challenged by the urban heat
island effect. These maps show land surface temperature variations
annually between 2017 and 2020. Even though the city has close to
100,000 trees, higher temperatures occur in dense urban cores like
Indre By, Vesterbro, and Narrebro, as well as major transport corridors
and industrial zones.

The UHI maps are based on Landsat 8/9 TIRS, with a 30 m
resampled spatial resolution and annual mean temperature values
from 2017 to 2022. (Data Saurce: DHI A/S, Agem Alle 5, DK-2970
Hoersholm, Denmark.)
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4.4.2 Rainfall and Flood

Rainfall

On average, Copenhagen receives around 600—700 mm of rain
per year, with the highest number of rainy days occurring in July and
August. In recent years, both the intensity and frequency of rainfall
have increased, leading to localised flooding in low-lying districts
and along waterfront areas. These patterns highlight the growing
importance of Copenhagen’s Cloudburst Management Plan, which
uses blue-green infrastructure to safely retain, delay and channel
stormwater through parks, streets and open water corridors.

Flood

Like many other coastal cities, Copenhagen is facing challenges
related to unpredictable rainfall and flooding. The three maps illustrate
the potential extent of flooding during a 100-year rainfall event in
2010, 2060 and 2110. This is based on data from GeoDanmark,
which was prepared for the city’s Climate Adaptation Plan.

The data, derived from GeoDanmark’s hydrological simulations
based on a high-resolution LIDAR elevation model, estimate surface
water depths across the city with a 10-meter grid resolution. The
results reveal a clear spatial pattern: the harborfront, reclaimed land,
and lower industrial areas are the most exposed, while the inner and
northern districts remain relatively elevated and secure.

The gradient from light to deep blue captures not only water depth
but also the city’s topographic memory — how historic coastlines and
filled lands continue to define vulnerability today. This understanding
is essential for linking Copenhagen’s flood-risk zones to long-term
adaptation strategies and the placement of blue—green infrastructure
in the urban fabric.
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4.4.3 Climate Adaptation Projects

Cloudburst Catchments

Under the Cloudburst Management Plan, Copenhagen has been
divided into seven major cloudburst catchments. The plan is designed
to use blue-green infrastructure, such as retention basins, open canals
and green corridors, to manage extreme rainfall within each catchment.
A catchment area is the zone in which all rainwater follows the same
flow path during heavy rainfall before eventually draining into the sea,
sometimes after travelling long distances across the urban landscape.

Adaptation Projects

This map shows the distribution of future adaptation efforts under
the Cloudburst Management Plan in each catchment. These projects
mainly consist of a courtyard, a basin, and a temporary basin, which
aim to use minimal intervention while striving for more effective and
localized impacts. In addition, some areas will focus on cleaning
existing waterbeds to improve their capacity to handle rainfall and
rising flood risks. Most of the projects are situated near water bodies
and natural systems.
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4.5 ACCESSIBILITY

4.5.1 Public Transport System

The city has a well-developed infrastructure of transport systems,
including the metro and the railway system. This has been incorporated
into the daily lives of the people. The city has been primarily designed
as the core of the Greater Copenhagen Area under the Finger Plan.

The above maps have depicted the infrastructure of the city. The
airport is in Amager; the journey to the city takes only 10 minutes by
the metro line connecting the airport to the city. Regional railway lines
connect the city to other municipalities and the interregional cross-
border to Malmg, Sweden.

With the presence of such infrastructure, the fragmentation of the
green spaces is also a problem.
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It should be noted that the metro system in Copenhagen is more
developed, not only because it operates 24 hours a day but also because
it includes a special ring route in the city center, which is supposed to
facilitate the traffic during rush hours and also assist tourists. This system
links the central and densely populated areas with the newly developed
districts such as Nordhavn, Qrestad, and Amager Strand.
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Copenhagen’s goal is to achieve a high level of ambition in terms of
75% of all trips being made using walking, cycling, or public transport,
while leaving a maximum of 25% for car travel. This is the basis for the
development of a hierarchical cycle network consisting of cycle highways,
routes, and paths, as well as rest areas. It can be for long-distance
commuters from the suburbs or for daily life leisure activities.

Moreover, Copenhagen’s approach is to manage the timing of all the
traffic lights on bike routes to ensure a “green wave” that is synchronized
to the speed of a bike. This ensures that a bike cannot hit a red light and
thus makes the experience faster and more attractive than driving a car.
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4.6 SOCIAL & CULTURAL CONTEXT

4.6.1 Population Density

The population of Copenhagen has been increasing steadily over the
last decade, with the population growing to almost 660,000 by 2024 and
projected to reach almost 780,000 by 2060. This growth creates a demand
for further urban development and the need for affordable housing, which
contradicts the desire to preserve the green space.
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The map shows that the highest concentrations are found in the Drawing 4.23 Population density per neighborhood.
Saurce: Author’s illustration based on information from GeoDanmark.

compacted perimeter blocks like Vesterbro, Narrebro, and Amagerbro.
In these areas, providing quality open green space for the densest
neighborhoods could improve the quality of life, help regulate the
microclimate, and provide refuge from heat stress.
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4.6.2 Immigration & Intercultural Programs

Being the mostlivable city in the world, Copenhagen is the destination
for many people with varying migration backgrounds. Around 22%
of the population are migrants from other European countries and
non-Western countries. The map indicates that the highest rates of
immigrants are recorded in Vesterbro South, Orestad City, Husum
North, and Amager.

To facilitate the integration process, the local authorities have
developed a wide network of language schools, cultural centers, and
meeting points to increase the participation and integration of migrants
and locals alike. Intercultural Houses (IHC) and language cafés are
some of the programs developed to facilitate the integration process.

Most of the facilities are concentrated in the city center, including the
language schools, which could be beneficial to all inhabitants. Family
Integration Support is also spread across the entire city, integrating
education, labor, and the community.

This strategy helps strike a balance between social inclusion and
local identity, making diversity an integral part of the city’s fabric.
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Legend

4.7 CURRENT & FUTURE PROJECTS

Urban Districts

Copenhagen has many ongoing and planned projects aimed at
strengthening resilience, improving mobility, and enhancing public
life. Many of these initiatives focus on integrating natural systems into
urban structures, primarily through the creation of new parks, coastal
protection measures, and public squares. Some former industrial and
harbour areas are also being transformed into mixed-use districts with

green corridors and blue spaces, such as Enghave Brygge, Nordhavn
and Amager Faelled.

Type Number Name Exgected. Bipected Status Descripton Link
Start End
i Anew, green and unifying urban space that will blur land registry boundaries by bringing together private and
1 Detcentrale byrum  2018.10 2024.04 Finished . P N https://www.kk \avekvarteret
public areas and inviting neighbors
N Karens Minde Aksen 201610 202242  Finished 'tcOMbines beautiful nature and modern solutions for handling rainwater. The park s designed to protect
I saquares Copenhagen from flooding and was developed in collaboration with local citizens.
3 Sundbygster Plads 2018.06 2022.06 Finished  Gathering point https://www.kk.dk/omraadefornyelsesundby
. . . - S
4 Degnestavnes 202003 2021/2024  Finished The area r'enewalwﬂl upgrade e)flS(mg in2021. The ¢ will pt http K
legeplads and function as a delay area during cloudbursts; this project will be completed in 2024.
5 HansTavsensParkog oo 2028 L twill be transformed into a coherent green area that supports both current and new recreational activities and https://www.kk.dk/borger/bolig-og-
Korsgade spring invites new nature experiences. And it will be able to collect cloudburst water. b hans-tavsens-park-og-hans-tavsens-
6 Grenningen- 2018.05  2023.05 Finished It combined climate and urban space project. The green areas north and south will be upgraded to a safe and https://www.sla.dk/cases/gronningen/
Bispeparken local gathering place.
park Z SundbyKirkegard  2018.12  2023.08  Finished  ro 1/ with residents and local stakeholders, work has been done to create new meeting places, connections, BbbRs o Ak amiSad eSS EsundRy
8 Englandsparken  2018.12 2023.10  Finished art, better housing and new networks in the neighborhood. https://www.kk.dk/omraadefornyelsesundby
9 Sundby Idraetspark  2020.03  2023.10 Finished https://www.kk.dk/omraadefornyelsesundby
20 Pio Parken 201610 2023.03 Finished Pio Parken is a new park that br.mgs mge(her.me ou(duoréreas of Ellebjerg School. The urban nature has been https:/ .kk.dk/nyheder/pio-parken-er-forva -0g:
strengthened through the planting of many different species of plants, bushes and trees. skal-den-indvies
gy Kk.di/brug: —0g-
11 Kulbaneparken ~ 2017.05 202112  Finished Experience Kulbaneparken, where nature, play and history come together in exciting ways. hitps:/A di/brug-byen/byens-g parker-og
groenne-omraader/kulbaneparken
i i I -
12 Harrestrup Ai 2013.02  2027.04  Construcion Harrestrup AYIS to be frorr) a g |‘mo anatural and area with https://www.kk.dk/borger/bolig:
- Natrue Vigerslevparken nature experiences on and along the river. It will be designed to handle cloudbursts. bygger ken
Area . - "
13 Atillerivej 201812 2022.05 Finished The plan is for the school garden to be visited by schoolchildren from the School at Islands Brygge, who will use
the school garden as an extra classroom for outdoor education.

https://bogl.dk/skolehaven-islands-brygge/
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Climate Adapatation

On the other hand, the city also expands its climate adaptation
network; in particular, there are significant efforts made along the
waterfront to address the risk of flooding. As part of the guidelines,
the Cloudburst Plan also proposed the implementation of new basins,
coastal reinforcement, and the use of landscaped solutions to address
the issue of stormwater, which also promotes the concept of adapting
to the effects of sea level rise and flooding due to heavy rainfall.
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Legend Type Number Name Start End Status Descripton Link
" hutps//planer.kk. ikring/k190-
1 Kagsmosen 2013.02  2027.03 Ongoing  Cloudburst protectionof Kagsmosen.(KV88)
2 Bispebjerg Kirkegaard  2021.04  2026.08 Ongoing

Cloudburst protectionof Bispebjerg Kirkegaard (BIR29 & BIR30)
L ken, "
ersoparken, 201605 202611  Ongoing
skybrudsprojekt

Cloudburst protectionof Lerseparken.(BIR 7.1)
4 Bellahgj Camping og

Hulgardsve] 2023.12 2026.08 Ongoing  Cloudburst protection of Bellahgj Camping (BIR4.2 og BIR4.3)
5 Sallingvej 2018.02 2026.07 Ongoing  Cloudburst protection and restoration of Sallingvej (KV51)
Grgndal ken, "
rondalsparken, 1706 2030.01  Ongoing  Cloudburst and of (Kv53)
skybrudssikring.
7 Skellet (Gasebaeksvej) 2022.01  2026.02 Ongoing  Cloudburst protectionand restoration of the Skellet (KV57)
8 Kulbaneparken

oversvoemmelsesareal-kagsmosen-kyas)

https://planer.

Kk di/spildevandsplan-2018/projekter/skybrudssikring/k191-

Ly

4B8de-14092023/referat/punkt-7
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hitps://planer 20
Kloakken/k247-lersoeparken-bir-71/

Kk, dk/dagsordener-og-
referater/Van(%( @/m%C3%

https:

2g-1.00
Dtps: A K,

05122023 referat/punkt-26

= Climate 9
Adaptation

2017.06 2020.05  Finished i of
Kirsebzerhaven og GL.

urban space and staffed playground.

2020.12  2026.07 Ongoing  Cloudburst of Vi and Gammel Kege Country Road (KV37A og KV39)
Kege Landevej
10 Trekronergade 2020.08  2024.04 Finished  Cloudburst protection of Trekronergade and speed reduction on Trekronergade at Freinetskolen (KV66)
11 vestis K'rkeg,am’ 2013.02 202409  Finished  Cloudburst project in Vestre Cemetery (KV69)
skybrudsprojekt
12 Kornblomstvej (AM28) 2023.02  2026.07 Ongoing  Street trees and greening on in synergy with project
Cloudburst protection 2026 ) The Mumf:\pallly of.Copenhagen is working to protéct th? c\ty»agamst flooding during future heavy rfilns. The
13 3 2017.05 ) Finished ~ community park will continue to be a green gathering point with space for play, ball games, relaxation and
in Faelledparken winter X
fellowship.
Cloudburst ion of Mi L as street trees, t
14 Mimersgade (BIR8.3) 2021.12 2029.08  Ongoing and i aswell s street trees, more urban nature
and cycle paths on Hamletsgade
15 Ydre @sterbro Vest,

16

Inthe coming years, we will renew the streets in the Climate District in @sterbro so that they can handle the
- oS 2016.05 2026.04  Ongoing
klimatilpasning

increasing amounts of rain in the future. At the same time, the plan is to reduce through traffic in the

neighborhood so that cyclists and pedestrians can feel safer in traffic
Strandboulevarden,

Handling of everyday rain and cloudburst water is handled on the surface of Strandboulevard, including water
201504 202603 Ongoin
skybrudsprojekt (0S1) going.

from side streets. This is done in context with the existing boulevard character, traffic flow, parking spaces,
solutions for existing trees and accessibility.

Kk di/brug-byen/byen

skybrudssikring/k1100-skellet

groenne
omraader/kulbaneparken
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2018/
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13412
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Traffic System

As the map also shows, mobility and accessibility are equally
prioritized. The extension of metro lines and improvements to
hierarchical traffic systems aim to create a more connected and low- R —
carbon city. - "
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4.8 SWOT ANALYSIS

This diagram builds on the spatial SWOT analysis of
Copenhagen and translates it into a visual representation
of the environmental conditions in the city. It incorporates
the findings from the previous diagrams, which included
the heat islands, vegetation cover, building density, flood
risk, and social factors.
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By conserving existing green and blue spaces and establishing
regulations to prevent their transformation into commercial and
residential areas, Copenhagen provides all residents with high-quality
shared spaces that include water bodies, forests, and public green
zones. Particularly for the large ecological zone in Amager, this protected
area not only maintains numerous ecological features but also supports
the natural system, offering significant benefits to the local community.

However, as one of the biggest cities in Scandinavia, Copenhagen
also encounters challenges with advanced technology. More high-rise
buildings are worsening the urban heat island effect for residents, and
increasing building volume density makes the neighborhood more
crowded and causes a lot of inconvenience for people. Moreover, well-
developed transportation infrastructure also brings significant issues like
noise and air pollution. All these elements influence citizens’ daily lives.

Onthe positive side, Copenhagen has many abandoned and neglected
areas, often hidden between residential or commercial zones. Some of
these have already been designated as redevelopment areas, and more
localized projects will be established to improve quality. This way, more
district functions will be enhanced, and services for the surrounding
neighborhoods will be better. Additionally, the municipality also pays
attention to climate adaptation to address environmental challenges.
Under the guiding documents, such as the cloudburst management
plan, various climate projects are underway. In the future, many traffic
renovations will take place, including multiple mobility systems.

These upcoming projects will present both opportunities and
challenges. Like the regeneration of Nordhavn, moving from industrial
areas to mixed-use areas will provide more housing for citizens, but it
needs to be well planned with the distribution of green spaces and the
construction of a new metro line. Moreover, some areas are prone to
flooding, which increases the requirements for governments and urban
designers to consider various elements before deciding.

In one word, Copenhagen, like other cities, also faces conflicts over
demand for more commercial buildings and the need to preserve open
spaces for green regeneration. The biggest threats stem from rapid
urbanization and population growth, which impact citizens’ quality of life.

4.9 SITE SELECTION

Following the SWOT analysis, seven areas were identified as potential
intervention areas: Nordhavn, Guldbergskvarteret, Husum, Valby
Sydvest, Vesterbro Central, Orested City, and Sundholmsvej. These
areas face a variety of social, economic, and environmental problems.
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Vesterbro Central (Inner-city west, just outside Indre By)

Vesterbro is an area just to the west of the central city and is one
of the iconic ‘-bro’ areas of Copenhagen. From being a rather run-
down part of town, it has evolved into a vibrant cultural center with lots
of cafés, galleries, and nightlife. However, there are also issues with
gentrification, lack of green space in some areas, and the maintenance
of social diversity in the public space.

Guldbergskvarteret / Panum (Central Norrebro)

Guldbergskvarteret is an area in the northern part of the central city,
north of the lakes, and is part of the Narrebro district. It is a vibrant and
culturally diverse area around the street Guldbergsgade and the Panum
Institute. The area is famous for its local cafés, tiny business initiatives,
and high level of community spirit. The area faces the same issues that
affect all inner-city areas, such as the effects of increasing rents and the
need to balance the maintenance of social diversity with the increasing
attractiveness of the area.

Valby Sydvest / Sydhavnen (Southern and Southwestern edges)

On the southern edge of the central city, the Sydhavnen area borders
the harbor and features a mix of harbor industries and redeveloped
waterfront areas. The Valby Sydvest area is further south and west, with
a mix of old residential and industrial areas. The redeveloping areas are
growing rapidly, and there are concerns with balancing the increased
connectivity and access to public amenities with the maintenance of the
social fabric.

Orestad City (South Amager, along the @resund coast)

Orestad is an area developed in the latter half of the 20th century
on reclaimed land on the Amager Island. It is well-connected by metro
and boasts modern architecture and large-scale mixed-use buildings.
Although it is an ambitious and well-designed urban development, it has
been criticized for being rather ‘sterile’ and lacking the fine details and
local facilities and human scale that would make it a better place to live
and work.

Nordhavn (Northeastern waterfront, beyond QOsterbro)

Nordhavn is a former harbor area that has been designated
as a redevelopment zone for flagship projects. It is located on
the northeastern waterfront of Copenhagen, beyond QOsterbro. It
is intended to be an example of sustainable, high-density urban
living with energy, cycling, and mixed-use strategies. Flood
resilience, integration with the harbor, and social inclusion are major
considerations for Nordhavn.

Sundholmsvej (Amager district, southeast Copenhagen)

Situated in the Amager district between Islands Brygge and
Amagerbro, Sundholmsvej is located on low-lying ground near the
inner harbor. It is a mixed area of welfare and service buildings, new
residential projects, and new public projects. Due to its low-lying
position, Sundholmsvej is becoming increasingly prone to flooding,
particularly from the coast and cloudbursts. Sundholmsvej, which

is part of the Amager district, has the dual task of improving flood
resilience and preserving social character, as well as enhancing green
and public space.

Husum (Northwest Bronshgj-Husum district)

Husum is located 7 km northwest of downtown Copenhagen. It is
a residential area situated between Vestvolden and Utterslev Mose. It
contains residential areas, including housing estates and homes, and
has several environmental issues, including stormwater management
and green corridors.
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Main Subjective Weight

The weighting focuses on the ability of urban spaces to be influenced
or designed for Nature-Based Solutions (NBS), with an emphasis one
architectural and morphological adaptability. The analysis shows that
Urban Structure and Adaptation & NBS Potential are the most influential
factors, as they indicate the ability of the current design to support
adaptation and retrofitting. The factors of Environment Performance
represent the environmental arguments for adaptation, while Accessibility
and Social & Cultural Context serve as secondary considerations to
ensure that the adaptation fits with the community.

In this system, the weight of the factors is as follows: 0.35 for
Environment Performance, representing the total weight; 0.25 for both
Urban Structure and Adaptation & NBS Potential, representing the
need for adaptation; 0.10 for Accessibility, representing secondary
considerations; and 0.05 for Social & Cultural Context.

Category-Level Explanation

+  Environment Performance (0.35)

Environmental factors serve as the foundation for which NBS
interventions are necessary. Among these factors, Flood Risk (0.12) and
Heat Island Intensity (0.10) stand out the most, as these factors directly
relate to the climate adaptation issues NBS attempts to alleviate. Green-
Blue Coverage (0.08) assists in understanding the existing capacity,
and Ecological Connectivity (0.05) maintains green and blue spaces
connected to each other. The importance of this factor is lower, as it
assists in site adaptability but does not determine it.

+ Urban Structure (0.25)

This category reflects the need to evaluate the physical and
morphological adaptability of the urban fabric.

Indicators such as population density (0.09) and building volume
(0.09) are prioritized because they define how easily existing urban
forms can be retrofitted or reorganized to host NBS interventions.

Land Use Diversity (0.07) remains a relevant metric for identifying
multifunctional and flexible urban environments, though its relevance is
slightly lower because it represents potential rather than direct spatial
capacity.

+  Accessibility (0.10)

Accessibility indicators are assigned moderate weightage because
they influence the integration and functioning of NBS once implemented.
Public Transport and Cycle Connectivity are assigned the same
weightage, 0.05, because both are important in developing accessible
and inclusive green-blue systems.

« Social & Cultural Context (0.05)

This part is more focused on how malleable urban space is, without
as much emphasis on the social and cultural context. While figures like
Green Space per Person (0.02) and Social Mix (0.02) refer to issues
of inclusiveness and fairness to an extent, this is not as important to
this part of the analysis. Community Facilities (0.01) is given the least
weighting as it is mostly about social experience rather than practical
feasibility.

+ Adaptation & NBS Potential (0.25)

This category is directly linked to the research goal of identifying
where and how nature-based solutions can be incorporated into the
landscape. The highest value of all indicators is associated with Retrofit
Suitability (0.17), as it assesses how easily existing infrastructure can
be adapted to accommodate nature-based solutions. The Adaptation
Projects (0.08) indicator complements this by identifying locations where
existing initiatives for NBS implementation are already supported.

Conclusion

The final score is highest for Nordhavn, with an overall value of 0.695.
The score reflects its good performance on environmental issues, flexible
urban layout, and high potential to retrofit with Nature-Based Solutions
(NBS). The district has significant climate challenges and opportunities
for improvement, which make it an ideal candidate for further analysis.

As such, Nordhavn is selected as the area of primary focus for
further analysis and design development.
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Nordhavn is one of the largest redevelopment projects
in Northern Europe. It is transforming a former industrial
harbour into a dense, mixed-use, climate-adaptive urban
district. Building on Copenhagen’s long planning tradition,
the development combines sustainable mobility, energy-
efficient buildings and robust public space strategies.
Designed to accommodate 40,000 residents and 40,000
workers, the district will form a major extension of the city
along the waterfront.

1900 O

| chose Nordhavn because it is a prime example of
Copenhagen’s latest approach to sustainable urban
development. As the district is still under construction,
it is possible to study directly how climate adaptation,
blue—green infrastructure and new mobility systems are
integrated into real planning decisions. Nordhavn also
offers avariety of different scales, from large infrastructural
features to housing clusters, providing an ideal testing
ground for the application and evaluation of Nature-Based
Solutions within an active urban transformation process.
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Late 19th Century

As Copenhagen expanded its port infrastructure,
Nordhavn began to take shape. The Freeport area
was developed to support the growth of maritime
trade, marking the district’s transformation from a
coastal fringe to a strategic industrial harbour.

Mid 20th Century

Throughout the mid-1900s, Nordhavn expanded
to include new basins, warehouses and rail links,
strengthening its position as one of Copenhagen’s
primary industrial gateways. Large areas were
dedicated to shipping, logistics and fuel storage,
creating a landscape characterised by cranes, silos
and harbour engineering.

2009 - 2017

Following the political agreement of 2005 and
the masterplan of 2008, Nordhavn entered its active
redevelopment phase. Significant projects such
as the UN City, the Silo, new housing blocks and
improved transport links indicated a shift towards
creating a mixed-use, sustainable neighbourhood on
former industrial land.

Now & Future

Today, Nordhavn is one of Europe’s largest urban
development areas. It is aiming to accommodate
40,000 residents and create 40,000 jobs. The district
is continuing to evolve, with new metro connections,
energy-efficient buildings and climate-adapted public
spaces reflecting Copenhagen’s long-term vision for
a resilient, waterfront city.
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1. UN City (FN Byen):

One of Nordhavn’s main global-scale institutions.

2. Tip of Nordg:

A prominent waterfront tip in Nordhavn featuring a
circular reused industrial hall and new public-facing
functions.

3. Luders Parking House + Rooftop Playground
Aparking house with a popular public rooftop playground
that adds social activity to the Arhusgade district.

4. Orientkaj Metro Station (M4)

The northern end station of the M4 line, linking
Nordhavn’s new waterfront neighborhoods to the rest
of Copenhagen.

5. Copenhagen International School (CIS)

A prominent waterfront school with a distinctive green
facade that anchors daily activity in Nordhavn.

6. Cruise Terminal at Oceankaj

Copenhagen’s primary cruise terminal, handling large
international ships at the northern edge of Nordhavn.

+  Arhusgade

The main commercial spine of Nordhavn, connecting
the metro station with the district’s central public spaces
and mixed-use blocks.

+  Sundkaj—Orientkaj Waterfront Axis

A continuous public waterfront route linking housing
blocks, bathing zones, and the M4 station along
Nordhavn’s eastern edge.

+  Marmormoleve;j

The main street serving the Marmormolen peninsula,
linking office developments, waterfront spaces, and
future public connections.

+ Levantkaj Main Boulevard (Future)

It will function as the primary east—west spine of the new
district, structuring mobility and development in the next
phase of Nordhavn’s expansion.



The area of Nordhavn offers a varied mix of uses,
which reflects the evolution of the area from being a
working harbor to becoming a new urban area. The
built-up area combines residential, office, school,
educational, and other facilities. At the same time, large
areas of the harbor area remain in use as industrial
sites or in development. Especially in the northern part
of the area, there are still large logistics, warehouse,
and construction sites that continue to bring life to the
harbor economy.
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This area has undergone a transition from a working
finger harbour into a mixed urban district. Former
storage yards and service buildings have been replaced
by housing, offices, and active ground floors, while the
quays have been transformed into public promenades.
This change is indicative of Nordhavn’s overarching
strategy of transforming industrial waterfronts into
pedestrian-friendly neighbourhoods.

Arhusgade is the main day-to-day street, with
grocery stores, cafés, bakeries, and small offices filling
the ground floors. Buildings like the Luders Parking
House, which has a public rooftop playground, add
another social layer, bringing people up onto new types
of shared spaces. It was developed first, so it's become
the gold standard for how future phases of Nordhavn
are expected to work.

The northern part continues to be an area of active
harbour activities, with plenty of large storage halls,
container terminals, and spacious access roads. The
long-term goal, however, is to open up this area when
the central areas have reached full development.
Levantkaj stands out as the area to accommodate a
new mixed urban neighborhood. The new planning
processes, such as SLA’s winning concept for a coastal
park in the northern part of Nordhavn, show how these
industrial edges will eventually open up to public use. In
the long term, these edges will eventually give way to
a more balanced mix of parks, urban streets, and new
public waterfront areas.



————— < In the south, in the Arhusgade, Sundkaj, and Fortkaj
e areas, the green spaces have already been included
N in the urban planning. There are parks, pocket parks,
> courtyards, playgrounds, and waterfront recreation

i spaces all around the completed residential blocks.
. These form a network of public spaces that you can walk

Py to every day. The Luders rooftop garden is certainly a
4 talking point, as is the sports facilities and harbor baths,
, which is perfect for a workout outdoors just by the canal.

Further north, the green spaces are more fragmented.
Much of the area is still undeveloped or used for things
related to the harbor, which is shown on the map as
large areas of brownfield, grass, or open land. These
areas are not yet public parks, but they have a lot of
potential for development as green spaces in the future.

Currently, Nordhavn has compact and well-planned
green spaces in the south and large undeveloped areas
in the north. As development continues in the area, the
green spaces in the district’s future are expected to build
on these foundations and extend the current network of
green spaces across the entire district.
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The availability and spread of cultural, educational,
o
I =
YIS
» SR
[

- and recreational facilities in Nordhavn mirror the level of
" o
| . -7 - development in this area.
S
| N \\ 7 B
\\\ l N / o . . . . apege
e = \;\ v // The majority of community-oriented facilities, such as
! < \\. / P sports facilities, cafes, small commercial centers, and the
Ve . .
/ N /. s 4 primary school, can be found in the southern part of the
L 250m g area around Aarhusgade and Sundkaj. This area offers
S Z . . . « age .
N e the highest concentration of daily activities, which are
Z‘\¢\$\ 4 // supplemented by playgrounds, local shopping, fitness
/ 2 4 centers, and the Luders rooftop sports facility, creating a
. o // lively community space within walking distance of most
q 7 residents
/ 4 ’ . .
] e // In the northern part of the area, the situation looks
/ 7 Tad S different. Cultural and educational facilities are spread out
L\\J{ |~ [:\\\\ // here, and only a few isolated community centers can be
o~ e rd found in the midst of large industrial and construction sites.
s P
S =N
// s I Ry, /)
e ~J \\\\ //
= S /4
> s \\\ \\1 //
& Sr-_ N R
i L\. ! = N\
e LN
B ™
).H\ R h
llL B
/f\r"l.} = \\>
=)/
o 4
\ Lqr < ﬂ\\\ /////7
=L
=7 /0
P ( 1
\ 47 il
Y | I
Lv// el
7 1 [l
L
\\ " [
T2 el Legend
\ [ ) | ] 3 |. |
\ II | H/ + : ---- Boundary
\\ /I ,; ’, [’ e Sports
\ =1
el L | / T e Education
= - J .
/ Ly o Leisure
RN 2 0 250m  500m c ol
N4 —— ommercia
Y

Community Center



152

(T

Yot
0 250m 500m
__

The M4 metro line is the most important transport
route in Nordhavn, with Orientkaj and Nordhavn stations
providing fast, reliable access to the city centre. There
are bus routes, ferry connections and a network of cycle
paths that stretch across the peninsulas to support this
infrastructure. Most of the houses and businesses are
really close to a bus or train stop, so public transport is a
big part of life in the area.

Despite its strong structure, the area still has
transitional characteristics. The industrial roads in the
north are not yet well-integrated with pedestrian and
cycling routes. Large blocks of undeveloped land disrupt
north-south connections, and the perimeter roads near
the container terminals create long edges that reduce
walkability, which may generate a sense of disconnection
between the northern part and the more active mixed-use
neighbourhoods in the south.
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5.6 ENVIRONMENTAL CHALLENGES

From the map, it can be seen that there are a number
of areas that are still at a great risk of being flooded due
to their lower height and location near the harbour. There
are a number of paved and unpaved surfaces in the new
areas, which can get hotter during the warmer season.
The residential areas located in the southern part of the
area are more compact and are showing signs of being
more vulnerable to the urban heat island effect.

Noise level:

It can be said that the area around Nordhavn is also
vulnerable to the noise level, which can be a major
environmental pressure on the area. The construction
activities and the service road running through the central
spine area produce the same level of noise, which affects
the current residential areas and the new construction
areas to be developed in the future. The areas located
in the northern part of the area, where industry still
dominates, have a lot of open space and the noise level
produced by industry, which can be a major environmental
pressure on the area. The residential areas located in the
southern part of the area have to deal with a higher level
of urban noise caused by the normal transportation such
lifted metro and car.
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5.7 FUTURE PROJERCTS

Future Projects

D
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Metro Extension (M4 — Nordhavn North)

-Planned extension of the M4 Copenhagen Metro line further into
Nordhavn after 2026.

-New stations (including Levantkaj and northern Nordhavn) supporting
future neighbourhood development and transit-oriented growth.

Green Loop

A planned continuous green mobility loop that connects
neighbourhoods across Nordhavn through walking and cycling routes
integrated with public spaces and climate-adaptive landscape
elements.

Levantkaj

-Next major mixed-use quarter in Ydre Nordhavn
-Large mixed-use district (housing, offices, institutions, culture).

Tunnel Factory / Tunnelfabrikken

Conversion of the former tunnel element factory (JTC) into Tunnelfabrikken,
envisaged as a “cultural hotspot” and “urban ecosystem” with culture,
workspaces, education, sports and urban farming.

Norder — New Coastal Nature Park

Norder — New Park in Nordhavn”, a ~30-hectare coastal nature park on the
outer tip of Nordhavn. It is described as Copenhagen’s first new large-scale
park in a generation.

Ostlig Ringvej (Eastern Ring Road)

Planned major eastern ring road tunnel (Jstlig Ringvej) linking Nordhavn with
Lynetteholm and broader road infrastructure.

Nordhavn Islands

A planned series of floating public islands in Nordhavn designed as a
water-based urban landscape for recreation, learning, and everyday
activities, strengthening the connection between the city and the harbour.

Strandholmen — Rekreativ Holm

A planned recreational island at the northern edge of Nordhavn, designed as
a landscape for bathing, promenade, water sports, and nature-based leisure,
forming part of the wider Norder coastal park system.

Future Neighbourhood Development Areas (Ydre Nordhavn)

Planned residential and mixed-use neighbourhoods to be developed in later
phases of Nordhavn’s long-term masterplan.

--  Boundary
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Over the next years, Nordhavn will be shaped by
several strategic developments that mark its transition
from an active harbour to a fully integrated urban
district. Levantkaj is going to be the next big mixed-use
neighbourhood, with housing, offices, cultural facilities and
public spaces replacing today’s port areas. The old tunnel
factory in the centre of the district is going to be turned
into Tunnelfabrikken, a cultural and community centre with
workspaces, sports facilities, food culture, and community
programmes. Further north, the creation of Norder — the
New Coastal Nature Park will introduce a 30-hectare
landscape of coastal nature, recreation, and ecological
restoration, becoming Copenhagen'’s first large-scale park
in decades.

In addition to those projects, a series of mobility and
infrastructure upgrades will be implemented in Nordhavn.
The metro network will be expanded, bus routes will be
improved, and future tunnel connections will be established
to strengthen links between new neighbourhoods, the city
centre, and nearby districts such as Osterbro. Together
with the planned Green Loop and improved cycling paths,
these changes will create a more connected, accessible,
and resilient district

NORDHAVN ILLUSTRATIONSPLAN 2018




Orientkaj Metro Station - Entrance

Strandholmen

Strandholmen is a reclaimed landfill area
that remains largely undeveloped, with the
project not yet initiated on site. While the aim
is to transform the area into a mixed-use island
with strong public access to the waterfront, the
site currently functions as an open, transitional
landscape.

The station entrance is shaped by elevated concrete
structures and wide paved surfaces, creating a strong
infrastructural character. Direct contact with the water
and new planting along the quay offer openness and
views, but the space functions mainly as a transit zone.
Shelter, microclimate comfort, and spatial definition at
ground level remain limited.

Sandkaj — Waterfront Promenade

Sandkaj is characterized by a wide, linear waterfront
promenade with direct access to the harbor. The space is
dominated by hard surfaces and exposed edges, offering
strong visual openness but limited climatic protection.
While it functions as an active public waterfront,
opportunities remain to enhance shade, vegetation, and
water-based climate adaptation along the quay.

Tunnelfabrikken

The area currently consists of fenced
open land with spontaneous vegetation and
an industrial character dominated by the
Tunnelfabrikken building. Public access is
limited and the space is largely inactive. A
future project is planned to transform the site
into a central area within Nordhavn.

Under-bridge Spaces (Metro)

The area currently consists of fenced
open land with spontaneous vegetation and
an industrial character dominated by the
Tunnelfabrikken building. Public access is
limited and the space is largely inactive. A
future project is planned to transform the site
into a central area within Nordhavn.



Skudehavnen — Marina Area

The area currently functions as an active marina
with pontoons, moored boats, and protective stone
embankments. Public access is limited to narrow paths
along the edge, and the space is primarily oriented
toward harbor use rather than everyday public life. While
the water structure is well defined, opportunities remain
to improve accessibility and integration with surrounding
open spaces.

Ostersovej Workshop Area

The area is currently characterized by small-scale
workshops, storage buildings, and fenced plots with
limited public access. The urban fabric is dense and
fragmented, reflecting its ongoing industrial and semi-
temporary use. While active, the space offers little public
realm quality and remains weakly connected to the
surrounding waterfront and open space network.
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Nordhavntippen

Nordhavn Tippen is described as having
open, undisturbed land with spontaneous
vegetation and two existing lakes on the site.
The land is a reflection of its previous use as an
industrial site and a landfill, making it a raw and
irregular topography. While the land is visible
from roads around the area, it is not accessible
due to fencing, and it is currently an inactive
open space.

Levantkaj

Levantkaj is dominated by port infrastructure
such as container storage, cranes, and
extensive paved surfaces. The area functions
primarily as an active logistical zone with
restricted public access and minimal greenery.
Despite its waterfront location, it remains largely
mono-functional and industrial in character.
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Skudehavnen Lakes Area

The region is dominated by two large water basins,
which are flanked by industrial buildings, storage
spaces, and remaining green areas. The region is not
easily accessible, and the areas surrounding the water
basins are primarily used for service functions and
act as buffers rather than public spaces. Although the
water basins bring blue elements into the region, their
connectivity to the urban environment is not strong.

Nordhavn Metro Station

It can be observed that the area around the Nordhavn
Metro Station has large open plots and parking lots,
which signifies that it is still in the early stages of
development. Although this is a major hub for mobility,
it is still fragmented, acting as a transitional space for
transport.
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Nordor Coastal Park

The area is currently an open and
undeveloped landscape, with exposed terrain
and limited public infrastructure. Vegetation
is limited, and spatial definition is minimal.
Although the area is open to the public, it is
still in an interim state, as a future landscape
project is planned for the area by SLA.

Sundkaj Parking Area

The current use is that of a large surface
parking lot, with hard pavement and indistinct
spatial  definition.  Surrounding  buildings,
including warehouses, offices, and creative
offices like BIG, provide a mixed industrial-
professional character to the space. In spite of
its location on the water, it is primarily a car-
oriented space that lacks public space qualities.
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The combined analysis also reveals how the
environmental risks, social activities, and projects overlap
and define the areas that require intervention.

Flooding and noise are still mainly concentrated along
the harbour routes, while the southern parts are now starting
to suffer from overheating due to the denser population.
The central and northern parts still lack sufficient cultural
and recreational offers, while the large areas of the port
are still undeveloped, restricting movement and access to
public spaces.

The future projects of the Green Loop, new links for
mobility, Levantkaj, Tunnelfabrikken, etc., will eventually
balance everything out. But it’s important to have better
north-south connections and a more balanced distribution
of green spaces for improving resilience.

Legend
---- Neighborhood boundary
= New Connection

mmm— The Green Loop
Flooding Area
Noise Pollution

Areas with
development plan

Areas with cententrated
. cultrue, education and
recreation facilities

Residential Area with
risks of UHI

[ ] Potential Lots
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Nordhavn’s got a bit of everything - vacant lots,
temporary industrial areas, undeveloped land, and leftover
parking zones.

The biggest continuous vacant and undeveloped areas
are up in the far north, where they’re planning to develop
port-related uses and expand the city. There are a few
temporary industrial blocks and empty plots around the
middle of Nordhavn, between the new developments, and
they often act as transitional spaces. In the south, there are
just a few scattered lots and some parking pockets, which
is normal for a district this advanced in its development.

Legend

---- Boundary

Vacant Lots
Current Parking
Temporary Industria
Undeveloped Land
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5.10 DESIGN GUIDELINE

Sustainable Development Goals
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15.9

By 2030, reduce by one-third premature mortality from
non-communicable diseases through prevention and
treatment and promote mental health and well-being.

By 2020, halve (50% less) the number of global deaths and
injuries from road traffic accidents.

By 2030, empower and promote the social, economic and
political inclusion of all, irrespective of age, sex, disability,
race, ethnicity, origin, religion or economic or other status

By 2030, provide access to safe, affordable, accessible and
sustainable transport systems for all, improving road safety,
notably by expanding public transport, with special attention
to the needs of those in vulnerable situations, women,
children, persons with disabilities and older persons.

By 2030, enhance inclusive and sustainable urbanization and
capacity for participatory, integrated and sustainable human
settlement planning and management in all countries.

Strengthen efforts to protect and safeguard the world's
cultural and natural heritage.

By 2030, significantly reduce the number of deaths and the
number of people affected and substantially decrease the
direct economic losses relative to global gross domestic
product caused by disasters, including water-related
disasters, with a focus on protecting the poor and people in
vulnerable situations.

By 2030, provide universal access to safe, inclusive and
accessible, green and public spaces, in particular for women
and children, older persons and Persons With Disabilities.

By 2030, achieve the sustainable management and efficient
use of natural resources.

By 2030, substantially reduce waste generation through
prevention, reduction, recycling and reuse.

Strengthen resilience and adaptive capacity to climate-related
hazards and natural disasters in all countries.

Take urgent and significant action to reduce the degradation of
natural habitats, halt the loss of biodiversity and, by 2020,
protect and prevent the extinction of threatened species.

By 2020, integrate ecosystem and biodiversity values into

national and local planning, development processes, poverty
reduction strategies and accounts.
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Design Objectives

Improve community health and social inclusion
Transform Nordhavn’s temporary industrial sites into green

recreational spaces and community facilites to enhance
residents’ quality of life.

Preserve cultural heritage and local identity
Adapt and reuse Nordhavn’s historic port structures (e.g. silos,

warehouses) as cultural venues, community hubs or unique
housing, retaining their industrial character.

Ensure inclusive and participatory public spaces
Co-create new parks and plazas with local residents and
stakeholders to reflect community needs, improving civic
participation in planning.

Foster sustainable mobility and connectivity.

Implement Nordhavn’s “Green Loop” — a continuous network of
bicycle lanes, pedestrian paths and public transit links — to
connect all parts of the district with minimal environmental
impact.

Build climate resilience against flooding and heat
risks.

Integrate blue-green infrastructure — such as stormwater parks,
bioswales and permeable surfaces — across Nordhavn to absorb
rain and prevent street flooding.

Restore urban nature and biodiversity within the
city fabric.

Establish a connected green network linking Nordhavn’s parks,
the Green Loop, and a new 30-hectare coastal nature park to
serve as ecological corridors.

Advance sustainable resource use and move
toward a zero-waste district.

Apply circular economy principles in Nordhavn’s development:
recycle demolition materials and prioritize low-carbon
construction, and integrate clean energy technologies (solar
panels, wind turbines, district heating) into building designs
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Design guideline for NBS Intervention

Adapt To Local Hydrology

Design terrain and materials to work
with natural drainage patterns and
seasonal rainfall variations.

According to the Nordhavn Structure Plan (2018), parts of
the site are created by land infill. New channels are created
to bring water further into the city. The channels provide more
access to water and flood adaptation by allowing water to be
stored.

The water system comprises water edges, channels, basins,
and inner pools. Each of them has a different function. The
channels are used to bring water into the district. The basins are
used to store water. The inner pools are also used for leisure
and water storage. This provides flood adaptation by slowing
down the flow of water during heavy rainfall and enhances the
presence of water in everyday urban spaces.

Build climate resilience against flooding and heat
> risks.
( Integrate blue-green infrastructure — such as stormwater parks,
bioswales and permeable surfaces — across Nordhavn to absorb
rain and prevent street flooding.

172

173

Fill land

Excavated
Channels

Water’ edge

I channels
- Basin
B 'nner pools



Strengthen Blue-Green Enhance Climate Resilience

Connectivity Through Layers

Link parks, streets, and Introduce flexible topographies,
retention zones through storage basins, and infiltration
visible water routes and systems that adapt to both dry
vegetation corridors. and wet periods.

The green structure is developed through two main approaches, combining
large-scale landscape connections with finer green elements integrated into the
urban fabric.

Nordhavns Park and Strandholmen are connected to form the main
recreational green areas of Nordhavn. These spaces are further linked to the
rest of the district through continuous green connections, extending the green
structure towards the southern parts of the city.

Another approaches is a series of green stripes running from east to west.
These stripes combine blue and green elements to create cross-site connections,
link edge to edge, and introduce a varied urban landscape where water and
greenery are closely integrated into everyday spaces.

Foster sustainable mobility and connectivity.

< Implement Nordhavn’s “Green Loop” — a continuous network of
bicycle lanes, pedestrian paths and public transit links — to
connect all parts of the district with minimal environmental
impact.
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Pulic transport Bicycle Car

Nordhavn is planned with
a well-defined road network,
with main roads entering from
Sundkrogsgade to the south
and Nordhavnstunnel to the
west. Sundkrogsgade is the
main road, with smaller local
roads serving to distribute
local traffic  within each
neighborhood. This ensures
accessibility while at the same
time minimizing traffic pressure
in the neighborhoods.

- — = Tunnel
= Main Road
Second Road
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The Green Loop is the
primary infrastructure for public
transport, cycling, and walking
in Nordhavn, while at the same
time creating a continuous
landscape of green.

The Metro line serves as
the primary public transport
system. Metro stations are
integrated as key urban
spaces, functioning not only
as transit nodes but also as
important public areas.

O Existing Stations
O Comfirmed Stations
Proposal Stations



- — — Hard edge

- - — Natural edge

- - — Stone edge
Existing buildings

The existing edges, including hard urban edges,
natural waterfront edges, and stone edges, all play a role
in how buildings, landscape, and water come together.
They create different spatial qualities, with evidence of
the area’s industrial and maritime past.

In this area, various important destinations will be
defined. These include parks, waterfront, cultural, and
urban destinations in general. These destinations are
then linked together with routes like street, greenspace,
and water links along the edges, with art, materials, and
programming added to tell local stories and celebrate
diversity. 1 Norder park
2 Strandholmen
3 Fishmarket
4 Tunnel Factory
5 Inner Pool
6 Park
7 Leisure Road
8 Waterfront Platform
9 Shopping Street

Preserve cultural heritage and local identity

Adapt and reuse Nordhavn’s historic port structures (e.g. silos,
warehouses) as cultural venues, community hubs or unique
housing, retaining their industrial character.
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Integrate Multifunctional Uses Co-Create With Residents

Combine recreation, stormwater  Actively engage local communities to

management, and biodiversity = shape design goals and ensure the

withinthe same spatial framework. projects reflect real neighborhood
needs.

In the future, Nordhavn will be divided into a number of islands. This division is
the basis for the development of different neighborhoods that are characterized by
unique spatial features.

The islands are further divided into zones that determine the manner in which
development plots are arranged or structured. This map integrates four main layers
that describe the framework of the zones or islands. The existing buildings are the
foundation of the framework and represent the existing urban environment. The
second layer highlights buildings of interest, such as buildings that are suitable for
renovation or that are of unique character or heritage.

The third layer represents the development blocks of the Levantkaj | area, based on
the “Startredeggrelse: Levantkaj | — Principper for udarbejdelse af forslag til lokalplan
og forslag til kommuneplantillzeg” (City of Copenhagen, 2023). The fourth layer of
the framework represents the block division of the Nordhavn Structure Plan (2018), Existing Buildings
indicating that the plan is preliminary and requires further development or refinement. N

Interested Buildings

Blocks in Levantkaj |

Improve community health and social inclusion Blocks in NSP

~ Transform Nordhavn’s temporary industrial sites into green
recreational spaces and community facilities to enhance
residents’ quality of life.
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Public transport access
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Sports & well-being

Figure 5.18 5-min city activities in Nordhavn.
Community & culture

Saurce: Author’s illustration with Al
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The 5-minute city concept essentially means that
daily living happens within a short distance of walking
or cycling. With reference to Nordhavn, this concept
focuses on the different metro stations that act as the
core node of each neighborhood.

With this concept, small pocket parks and other
functional elements will then be strategically distributed
around each metro station. This ensures that all the
activity hub will be created along the way of daily living.
With this concept, small urban spaces will improve the
livability of each small living unit.

Ensure inclusive and participatory public spaces

Co-create new parks and plazas with local residents and
stakeholders to reflect community needs, improving civic
participation in planning.

Restore urban nature and biodiversity within the
city fabric.

Establish a connected green network linking Nordhavn’s parks,
the Green Loop, and a new 30-hectare coastal nature park to
serve as ecological corridors.
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Green city
New infrastructure, metro,
bicycles, sharing concepts.

-

The Green City of the Nordhavn district combines the
concept of climate-friendly infrastructure with everyday
urban living. New forms of public mobility such as the
lifted metro, cycling, or car-sharing are introduced to G- ot >
minimize the use of cars while reducing CO, emissions.

At the same time, greenery is integrated into the

buildings and the open spaces to handle rainwater

runoff, the microclimate, and biodiversity. This creates New CO2 Friendly district
a CO,-friendly district that combines performance with +

livability.

Advance sustainable resource use and move

! toward a zero-waste district.

¥

Exisiting City
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The aim of the plan is to enhance the green connections,
balance new development with environmental resilience,
and support daily life in Nordhavn.

It links new districts like Levantkaj and the
Tunnelfabrikken area to the Green Loop, creating one
big network of parks, public spaces, and environmentally
friendly routes. In the north, they’re reclaiming empty
industrial plots to create new parks and green spaces,
while in the south, they’re creating new community spaces
and public areas to increase social activities. At the same
time, it's tackling important environmental challenges like
flooding, overheating, and noise with blue-green solutions
on the main streets.

LEGEND
----  Boundary

— Metro Extension
mmm— The Green Loop

--» Green Connection along
Green Loop

@ ) Green & Biodiversity
~--" Regeneration

© @ ) Community Outdoor Hubs

{ @‘; Cultural Centre
\ /
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6.1 STRATEGY

As per the above analysis and the design guidelines,
the current map represents a synthesized spatial strategy
that incorporates the approved or ongoing projects into
the continuous Green Loop.

The green loop aims at improving the connectivity of
the green spaces, public routes, and the water areas of
the city.

The water element has also been integrated into the
spatial framework of the area to improve the adaptation
of the environment to the effects of the climate, thus
improving the blue connections or the island-like spaces
that can be developed.

LEGEND

Existing Conditions
/7] Leisure Projects
[ Future Green Projects

Connectivity
—— Water Connectivity
mnnim - Main Green Mobility

—— Green Connectity

Public Space Regeneration

[ 7] Underused public spaces
according to analysis
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This masterplan is developed
based on the Nordhavn Structure
Plan(2018) — Revision of the Struc-
tural Plan from 2009, and adapted
to support the subsequent node-
based design explorations.

The masterplan is structured
around a continuous loop that inte-
grates public mobility, blue—green
infrastructure, and public space
as a unified system. Water bodies
and canals subdivide the site into
a series of smaller islands, cre-
ating spatial units that are inher-
ently suited to climate adaptation.

This island-based structure allows
blue—green elements to be distrib-
uted across the site, supporting
flood mitigation, stormwater reten-
tion, and the reduction of urban
heat. Instead of treating water as
a boundary, the masterplan uses it
as a structuring element that links
mobility, landscape, and urban
form.



6.3 NBS Strategies

NBS were selected according to the particular
environmental and spatial structure. Generally, they
address the issues of stormwater management, flood
resilience, urban cooling, and biodiversity, while at the
same time supporting public living.

As for the water management, it is mainly focused on
the areas along the waterfront, where “inner blue pools,
soft coastal edges, and permeable surfaces” manage
water flow, creating public spaces along the harbor.

NBS 01 Inner Blue Pool

Stores and regulates stormwater, reduces
flood risk, improves microclimate, and
creates accessible public water spaces.

NBS 02 Soft Coastal Edge

Reduces wave impact and flood risk,
supports  coastal biodiversity, and
improves water quality along the
shoreline.
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Large open and underused areas are
transformed into urban parks, ecological
forests and open grounds that strenghthen
the green network, support ecological
functions and provide recreational spaces.

NBS 03 Pocket Park

Provides small green space thatimproves
microclimate, supports biodiversity, and
enhances everyday social life.

NBS 04 Urban Park

Provides large-scale green space that
supports biodiversity, urban cooling,
rainwater infiltration, and everyday
recreation.

NBS 05 Ecological Forest

Provides habitat for  biodiversity,
strengthens  ecological connections,
improves air quality, and supports the
urban microclimate.
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In denser urban areas, smaller-scale interventions
such as urban garden, green corridor will be used for
improving microclimate and comfort within building
clusters.

NBS 06 Urban Garden

Supports local food production, improves
soil and microclimate, enhances
biodiversity, and encourages community
participation.

NBS 07 Rain Garden

Collects and infiltrates rainwater, reduces
surface runoff, and improves local
biodiversity and microclimate.

NBS 08 Green Corridor

Connects green spaces through shaded
walking and cycling routes, improves
microclimate, and supports everyday
low-carbon mobility.

201



NBS 09 Permeable Parking

Allows rainwater to infiltrate through the
surface, reducing runoff and supporting
groundwater recharge.

NBS 10 Green Noise Barrier

Reduces noise pollution, improves air
quality, and provides additional habitat
through planted vertical surfaces.

The Green nosie barrier can improve
noise comfort in buildings along the
mobility system.
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6.4 Mobility System S

The mobility system is centered on a green-blue loop
that connects slow-moving travel, public transportation,
and daily life in public spaces.

It celebrates soft modes like walking and cycling,
with metro stations functioning as local mobility hubs.
The green-blue loop is dynamic, adjusting to the city’s
changing circumstances, passing through parks,
squares, densely populated residential areas, and along
water edges. As a result, spaces designed for moving
people become spaces to rest, play, and interact with
others.

Parts of the green-blue loop are emphasized to
illustrate how areas for moving people blend with natural
spaces, including plant life, shaded areas, soft ground,
and spaces that react to water.

Footpath Cycle path
3m zone 5m zone

Cycle path ‘ Footpath
5m 3m
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Sidewalk & Climb Forest Playground

’ Cycle patL
5m
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Sports field Sidewalk &
Curb zone
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This loop  reinforces  Nordhavn’s
5-minute city structure by linking everyday
destinations through a readable, accessible
and landscape-based network.

Sidewalk &

Urban park

Pavilloner
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’Cycle patrJ Playground Sidewalk &
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In the 1990s, Nordhavnstippen was primarily used as
a dumping site for surplus soil and building materials.
The area had an irregular shoreline and little ecological
importance at this time. By the late 1990s, the reclaimed
land had settled and two areas had filled with water. The
water bodies had developed into brackish lakes as a
result of tidal effects and rainfall.

As industrial activities decreased, vegetation started to
colonize the area by natural succession. From the 2010s
onwards, the ecological importance of Nordhavnstippen
became apparent. The important areas were later
included under the Danish regulations on the protection
of nature.

Today it is a semi-natural area within the Nordhavn
district.

il
S M.
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NORDHAVNSTIPPEN

Pas godt pa omradet, og nyd
det. Efterlad det en smule
renere, end da du kom!

By & Havn stgtterien
midlertidig periode
rekreative friluftsaktiviteter
pa Nordhavnstippen.

BY&HAVN

)

A\
]
i

AFGRANSNING 0G
F/ZERDSEL | OMRADET

Det er det markerede areal der er of-
fentligt tilgaengeligt. Der drives virk-
somhed, og udferes lebende an-
leegsarbejde pa tilstsdende arealer.
Respekter derfor skilte og hegn.

FARDSEL PA EGET
ANSVAR

Jorden er opfyld, og der kan vaere
skarpe genstande, sten m.v., hvis du
bevaeger dig ind i omradet. Al feerdsel i
omradet er pé eget ansvar.

SPORL@S FARDEN

For at alle kan f& en god oplevelse,
skal du efterlade omradet, som du
fandt det - eller gerne endnu paenere.

Tag dit skrald med hjem, eller benyt
skraldespanden ved indgangen. S&dan
passer vi bedst pa bade dyr og planter.

HUNDE I SNOR

Der er et rigt fuglelivi omrédet, og
mange fugle har bygget reder i det
hoje graes. Hold derfor altid din hund
i kort snor.

i

b®

@)

NYD OMRADET MED ANSVAR

Der er et rigt og ynglende dyreliv i
omradet. Ophold dig derfor ansvarligt.
Det er ikke tilladt at holde fest, eller
spille hgjlydt musik.

FISKERI TILLADT

Det er tilladt at fiske fra stensaetnin-
gen pa kysten. Undlad dog at fiske i
sgerne, da de er et ynglested for
grenbroget tudse, der er en beskyttet
dyreart.

ILD OG GRILL

Det er ikke tilladt at lave bal, afholde
fester eller overnatte i omradet.

INFORMATION & KONTAKT
By & Havn

- info@byoghavn.dk
- Byoghavn.dk/nordhavnstippen

Nordhavnstippen is a publicly accessible natural
area supported by By & Havn for temporary outdoor
and recreational use. Access is limited to marked areas,
and movement across the site takes place at individual
responsibility due to uneven ground conditions resulting
from land reclamation. The area contains valuable habitats
and wildlife, requiring careful and low-impact use. Dogs
are required to be kept on a leash, and fishing from the
shoreline is permitted. Activities such as open fires, grilling,
overnight stays, and organized events are not allowed in
order to protect the ecological qualities of the site.



Site Diagnosis
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BUILDING FUNCTION
LEGEND

T Office

0 Commercial
Unuse

00 Mix-use
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I Warehouse

...... Site Boundary
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LEGEND

~——  2.5m Contour
0.25 m Contour
Lake

------ Site Boundary

im Wl 6m
2m El 7m
3m mE 8m
4m  El 9m
5m ml 10m

* Flood during 100- year rainfall in 2110.
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ACCESSIBILITY
LEGEND

B Active Roads
4. Existing Entrance

Bus Stop
Bike Lines

= BusLines
- Seaside Path
...... Site Boundary

LOCAL POSITION

LEGEND
|| Tunnelfabrikken
\j Open Space

Naturpark Nordhavn
777777 Site Boundary

* This position defined by C




(4) Seaside Path
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(5) Lake & Wetland

(3) Existing Building

(6) Graze Zone

Nordhavnstippen is currently an openly
accessible, semi-natural landscape
with minimal programming. The area is
currently accessible with simple routes
and information, but much of the space is
left undisturbed to conserve biodiversity.
Two brackish lakes with spontaneous
vegetation are defining features of the
space.
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Natural Lake
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Waterfront Zone

8 A Gazing Zon
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Movement Flow

The movement structure is determined by the site’s position as a
connective landscape node within the upper level of the planning framework.
Nordhavnstippen is situated between the refurbished Tunnelfabrikken cultural
center to the south and the Nature Park to the north, while also maintaining
direct connection to the waterfront.

This makes a continuous looped movement system that connects cultural
programs, open spaces, and the coastal edge.

Water Features

The water strategy builds on the site’s existing natural conditions and
protection rules. Two existing natural lakes are retained as core landscape
elements. Based on this framework, bioswales are introduced along the path
network, allowing water management, movement, and ecological functions to
operate together.

Community Hubs

The choice of community centers is mainly based on the reuse of existing
structures and spatial anchors on the site.

The activity center is located around an existing open steel structure. The
open steel structure provides spatial flexibility to meet future needs to host
large-scale events. The education center reuses an existing building with a
unique roof shape. The roof shape is enhanced by the addition of a green roof
system to create a stronger relationship with the landscape. The main entrance
remains at its current location to maintain existing logic. In addition, the seaside
walkway and lakeside waterfront areas provide more social opportunities.
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7.4 Section Design
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This section illustrates the permeable walkway as a gradual transition and
its placement between the existing lake and the coastal edge. The path is
composed of natural aggregate materials that enable rainwater to penetrate
into the soil.

The gentle slopes on the lake side with meadow vegetation and tree cover
will reduce the speed of water runoff and increase ecological connectivity.
The stone-based soft edge on the seaside will provide shoreline stability while
enabling wave action and informal use.
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Activity Center

The reused open structure hosts flexible
programs such as small events, learning
activities, markets, and rest spaces,
supporting both organized use and
spontaneous gathering.

Entrance Square

A open space allows gathering, meeting,
and transition from the surrounding urban
fabric into the green system.
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7.5 Programs & Activities

Education Center

he education center reuses an existing
building with a unique roof shape. The roof
shape is enhanced by the addition of a green
roof system to create a stronger relationship
with the landscape.




Seaside Promenade

This node creates a continuous waterfront
path, which facilitates walking, resting, and
other forms of daily recreation along the
waterfront. The soft stone edge allows for
gradual transitions between land and water.

Transition Square

A paved open surface is combined with planting
to slow down movement, support informal
activities, and allow short stays. It links paths,
program areas, and norder park.

Gazing Zone

This node is a semi-natural meadow
managed through controlled grazing.
Low-intensity grazing maintains open
grassland, supports biodiversity, and
reduces maintenance while creating a
calm, pastoral landscape.




The expanded path and information
board signalthe boundary between urban
fringe and semi-natural landscape. This
node welcomes visitors to the character
and regulations of the landscape, while
subtly encouraging circulation into the
internal path network without disturbing
existing vegetation.
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The node acts as a transition zone or
corridor to connect the natural landscape of
the site with the main activity center, located
within a reused steel structure. The route is
designed with a permeable route alignment
that incorporates shallow water channels to
collect surface runoff.

The meadow landscape, along with low-
intensity grazing, is beneficial for biodiversity
maintenance and landscape management.
This node incorporates  stormwater
management, habitat, and daily activity, with
a route that transitions visitors from natural
spaces to a more active community space.



This node is centered around the
existing brackish lake. The lake helps
in stormwater retention and seasonal
water level fluctuations. Additionally, it
supports bird and amphibian life.

This design consists of wooden
platforms and soft paths, which allow for
public access in a controlled way. It seeks
a balance between ecological needs
and daily use, without intensification of
human impact.
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The node revolves around the reuse of an
existing distinctive building, which will be used
for educational and community activities.
The landscape allows for outdoor learning,
sport, and daily leisure activities through
lawns, paths, and seating areas. Permeable
materials, swales, and small water elements
will manage surface water runoff while
emphasizing ecological connectivity.
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The soft coastal edge is created
through the gradual transition from hard
surfaces to gravel, vegetation, and stone,
preventing erosion while improving the
environment. The path facilitates daily
activities such as walking, running,
cycling, and fishing while maintaining
views of the water.
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8.1 Levantkaj --Site Context

Historical Development

The Levantkaj area developed from land reclamation.
It was mainly utilized for industrial activities related to
the harbor, including storage, logistics, etc., with spatial
organization influenced by large plot divisions and hard
surfaces.

Around 2008, with the City of Copenhagen launching
their development strategy for Nordhavn, Levantkaj was
recognized as a mid-term development area because
of its location in relation to harbor activities. After the
completion of districts in the southern part around 2017,
development activity is now shifting northward, leading
to a new phase in the development of Levantkaj, with
a competition for a masterplan launched by public
authorities to stimulate new development in the area.




Current Conditions

Industrial Function

With the aim of operational efficiency, the site
emphasizes stacking, loading, and vehicular movement.
Additionally, it also has extensive, continuous, and paved
container storage areas. This gives rise to a predominantly
mono-functional industrial space with minimal spatial
diversity, as well as the absence of spaces that are public-
or nature-oriented.

On the southern side, large containers, along with gantry
cranes, dominate the waterfront area. The quay is fully
engineered to facilitate maritime activities, thereby creating a
hard edge between land and water. However, the hard edge
does not allow interaction with the water environment.
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Nothern Edge

The region in the north is characterised by a number of artificial water basins
and open green spaces. In comparison with the southern harbour edge, this
region presents a lower degree of operational intensity and a more scattered
spatial composition. Water surfaces, service roads, and vacant land form a
discontinuous landscape that lacks public accessibility and spatial connection
with the surrounding urban areas.

Nothern Lake

The water body is influenced by harbour infrastructure and
land reclamation practices. It is still hydraulically connected
to the harbour system, with engineered edges and road
infrastructure. Although no longer used for harbour activities,
it now serves as a remaining industrial water space in the
Levantkaj area.
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Planning & Development Context

As part of the overall development process in Nordhavn, Levantkaj is seen
as a subsequent development area after the completion of the development
in the southern harbour districts. In this regard, a masterplan competition was
organized by the City of Copenhagen to address the future development of
the area.The competition led to a winning entry, which defined the direction for
development in the area, marking the beginning of the development process in
Levantkaj.

While it is not considered in terms of a design basis in this project, it is
seen as an important planning reference for the area.
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8.2 Reference Masterplan Framework

The masterplan framework developed by Juul Frost Architects
The unique feature of the masterplan designed by Juul Frost
Architects is its integration with landscape, water systems, and
urban structures. Along with responding to the Green Loop at a
district scale, two continuous blue-green corridors have been
proposed, which will connect water areas with inner neighborhood
areas. It emphasizes the relationship between movement,
landscape, and water.

The proposed framework at a block scale includes a perimeter
block arrangement that creates a semi-open courtyard, thereby
allowing landscape to extend into the interior of the urban fabric.
This will help integrate nature-based solutions at public and semi-
private levels while providing a clear urban structure.

The framework is relevant for the current project because of
its transferable spatial principles. The combination of blue—green
corridors, courtyard-based blocks, and accessible waterfronts
offers a robust basis for exploring nature-based solutions at the
cluster and building scale.
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Blue—green & public mobility corridors forming the primary spatial framework
across the site.

Perimeter block structure forming semi-open courtyards as a spatial framework
for integrating landscape within the urban fabric.
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8.3 Cluster Selection

Selection Criteria

Relation to blue—green corridors

It is directly connected to the blue—
green slow-mobility corridors identified
in the masterplan framework, allowing
landscape, water, and pedestrian
movement to intersect at the site.

Proximity to waterfront & public spaces

The location benefits from close
proximity to the waterfront while remaining
embedded within the urban fabric. This
dual condition creates opportunities to link
public waterfront spaces with semi-public
interior courtyards and residential spaces.

Courtyard-based NBS integration

The block configuration at this location
provides favourable conditions for a
courtyard-based structure, allowing blue—
green elements to extend from the public
realm into semi-open courtyards.

Design Scope & Interpretation

This project uses the Levantkaj masterplan (Juul Frost
Architects) as a spatial reference point, but not as a design model.
The design scope is focused on the selected cluster.

The overall spatial logic of connectivity, waterfront integration,
and courtyard-based blocks is maintained, but the building form is
adapted to explore nature-based solution opportunities.

This approach provides design flexibility within an established
structural framework to explore nano-scale NBS opportunities



8.4 Cluster Design

Courtyard as NBS Carrier

According to the reference masterplan
framework and selection, a housing cluster
with a courtyard is proposed as a design
solution at the building scale for Levantkaj.

The housing cluster will include a semi-
open inner courtyard, which will be the main
spatial and ecological core. It provides an
open link between the Green Loop mobility
system, an ecological corridor, and a
waterfront landscape.

As an NBS carrier, the courtyard will offer
people artificial water infiltration, urban
gardening, and biodiversity-enhancing
planting. The cluster will thus interpret the
blue-green principles at the district scale
as a compact and socially vibrant living
environment.
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Spatial Structure

These built volumes create a small semi-open yard while still
maintaining connectivity to the surrounding landscape systems.

To the east, the block is oriented directly toward the blue green
corridor, which allows for ecological continuity from the outside
into the site. To the west, a pocket park provides a transitional
space that serves to mediate the cluster/green loop system,
while also providing a buffer from infrastructure-related impacts.
To the north, the waterfront promenade/platform provides a
strong public interface, connecting the cluster to the larger
coastal open space system.

254 255



il Cultivation Garden
- 2 Social Pub

A

4+

4 Rawhouse (2F) 95 m2.

'3 Rawhouse (1F) 85 m2
5 Apartment

green {);Jrridor

6 Blue

7 Shed

Drawing 8.10 Groudfloor Pla
Source: Author’s illustration.



Public-Semi-Private Gradient

This section highlights the gradient from public spaces along the
waterfront to semi-private spaces within the yard.

The inner courtyard features rainwater infiltration areas, permeable
surfaces, and planting beds that collect rainwater runoff from the
roof. This reduces the discharge of rainwater runoff while also
benefiting the local water cycle and improving the microclimatic
conditions.

Urban gardens and trees are also used to improve biodiversity
while providing shade for outdoor spaces.

Mobility System
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NBS Carrier Yard

Waterfront Gromenade

259 Waterfront Platform



Green Loop

Pocket Park

260

NBS Carrier Yard

Cluster as a Blue—Green Mediator

The cluster acts as a connective interface within the existing urban
fabrics. It opens to a pocket park on the west side and directly
interfaces with the green loop mobility system. It also allows
pedestrian and cycling traffic to pass through the courtyard and
blue-green corridor on the east side.

The internal yard serves as an NBS carrier. Water, vegetation, and
traffic are received from both sides of the cluster and then transferred
to permeable surfaces, vegetation areas, and semi-open areas.

Blue-Green Corridor
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8.5 Visualization

Semi-open courtyard includes urban
gardening, permeable surfaces, and
plantings to enable the retention of
rainwater, control of microclimatic
conditions, and social activities.

The extension of the block towards
the blue-green corridors will enable
the courtyard to become an interface
between ecological processes.
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The green-blue corridor is a system of
continuous landscapes that integrates
surface water management, biodiversity
support, and slow mobility.A s an open
water body, a planted swale, and a soft-
edge path system, it allows for movement
while also acting as an ecological spine
within the district.

As it crosses the housing cluster area,

the logic of space and environment is
extended into the semi-open courtyard.
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This small park serves as a transition
space between the residential cluster and
the Green Loop mobility corridor. It will be
a shared space for social interaction.

Moreover, the multi-layered plantings,
soft ground coverings, and gentle slopes
will serve as a green space transition
from the residential cluster to the adjacent
metro infrastructure. This will facilitate a
reduction in noise levels, microclimatic
comfort, and biodiversity.
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This thesis has been developed to explore which framework may
guide the selection and prioritization of NBS in Copenhagen for
better climate resilience and urban livability. With the incorporation of
spatial analysis and multi-criteria evaluation and site-specific design,
the framework has effectively been developed to respond to the initial
question posed.

As discussed above, at the meso scale, the study has clearly shown
that GIS-based spatial analysis may provide a strong foundation to
support the identification of areas in which NBS may be most needed
and most effective. By incorporating various environmental risks,
ecological conditions, and accessibility to green spaces and social
conditions, the framework may move beyond isolated and opportunistic
and support a more strategic evaluation and prioritization process.

When it comes to the micro and nano scales, more detailed spatial
analysis and site-specific design in Nordhavn and Nordhavnstippen
have been proposed. Moreover, the framework guides the proposal
of NBS typologies and their spatial configuration.

In one word, the framework established a strong link between data-
driven analysis and spatial design. It supports the development of
more effective and sensitive NBS planning and contributes to climate
resilience and urban livability in Copenhagen.

How can a structured and spatially
grounded framework be developed to
guide the selection and prioritization of
Nature-Based Solutions in Copenhagen ?




The performance of the proposed NBS s
evaluated using an evaluation framework inspired
by the UNaLab project. It is used to express the
potential contribution of different interventions to
climate adaptation, biodiversity, and social cohesion.

This framework considers interventions along
several relevant functional dimensions, including
climate, water, air, biodiversity, amenity, and
CO2 sequestration. Using these dimensions, the
approaches developed in the earlier design stages
are examined in terms of their potential multifunctional
performance, as opposed to single-function
approaches.

The constructed wetland has shown good results
in managing water and climate resilience in retention,
filtering, and bio-remediation. It also has biodiversity,
amenity and educational value.

The bioswale has shown its effectiveness in the
management of local water management through
conveyance, infiltration, and retention. The strength of
the bioswale lies in its small-scale application.
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The pocket parks have strong localized
climate regulation and amenity value,
making them useful for daily living and social
interaction. Their biodiversity and water
management performance is average but
effective.

The ecological forest has a strong
performance in climate resilience and
biodiversity, especially in shading,
evapotranspiration, and habitat creation. In
addition, it can provide air purification and

CO, sequestration on a larger spatial scale.

Urban gardens have both social and
ecological components, with a moderate
performance in terms of their environment,
although they are essential in daily urban life.

The main purpose of rain gardens is
to provide water management, including
infiltration, retention, and filtration. They have
a low performance in terms of amenity and
biodiversity.
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Green corridors have a strong
performance in biodiversity and connectivity,
and also play a role in climate regulation.
Their main value is connecting ecological
and social space across an urban area.

Soft coastal edges have a high
performance in  water management,
especially with regard to infiltration, retention,
and bio-remediation. It also plays a role in
climate adaptation and has an amenity value
by integrating ecological processes with

public space.

Permeable paving systems are mainly
beneficial in terms of water management.
Their ecological and social contribution is low.
They are effective as distributed technological
measures.

Green noise barriers have the advantages
of noise reduction, air purification, and climate
regulation. Their ecological contribution is
moderate. They also have the added amenity
value of improved environmental quality.
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9.4 Role of Scale & Spatial Configuration

The study has clearly shown that the efficiency of NBS depends on
the scale and the spatial arrangement.

At the meso scale, the continuous forms of green infrastructure
play an important role in mitigating the effects of climate change. The
efficiency of the green infrastructure is systemic because it has an
effect on the environment beyond its boundaries. However, it is also
clear that large-scale strategies are not sufficient on their own to fulfill
the requirements of daily life.

At the micro or nano scale, bioswales, pocket parks, permeable
pavement, and reet trees, etc., have a role to be played with the
efficiency and better performance for daily life use.

The study has also shown that the most efficient strategies are the
combination of different scales of intervention within one spatial system.
Thus, it is not just the scale of intervention that is important; it is also
the spatial logic of the interaction between the green infrastructure and
the city.
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Thus, this research also proves the potential of spatial analysis
combined with multi-criteria evaluation and design exploration in one
methodological framework. The use of GIS-based spatial analysis as
a decision support tool allows us to structure and make transparent
the process of selecting areas based on environmental and social
conditions rather than intuition.

Meanwhile, the application of this framework in Nordhavn also
proves thatitis possible to move from analytical results to spatial design
without limiting flexibility. Design here serves as an interpretative tool
to test the results of spatial analysis in a specific urban context.

Even though it is difficult to measure many of the impacts of NBS on
human experience, it should be noted that despite this limitation, this
methodology offers a flexible structure to support decision-making in
early stages of planning.

It has to be noted that this research has certain limitations. The
assessment of NBS relies on spatial analysis and certain assumptions
used in the design process. As a result, it cannot be verified to what
extent the proposed solutions will actually perform in an environmental
or social manner.

Secondly, certain complex issues are also oversimplified to enable
a spatial assessment process.The proposed designs are meant to be
exploratory in nature rather than being used as final designs.

It has to be noted that despite certain limitations, this research has
proposed a structured framework which can be used to support early-
stage decision-making on Nature-Based Solutions. The framework
proposed in this research can be further enhanced by future research.
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