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RETHINKING NORDIC URBAN
HARBOUR DEVELOPMENT
A SUSTAINABLE PERSPECTIVE

ELIZABETH DONOVAN, SOFIE PELSMAKERS AND
URSZULA KOZMINSKA

Abstract

With the continuous growth of urban environments, space for new
residential developments is in continuous demand. Subsequently, the
recent transformation and reclamation of waterfronts are becoming
increasingly desirable. However, this is often at the expense of social,
environmental and architectural quality where affordability, good ur -
ban design, human scale, citizen wellbeing, as well as quality outdoor
spaces and ecology are often set aside. Moreover, given that housing is
expected to last 50 years or more in cities meant to last for centuries, it
raises questions about protection from future predicted climate change,
which is often jeopardised in favour of exploiting land values. Equally,
the buildings’ lifespans and demanding environmental conditions of
the harbour context are often compromised in the formal and materi -
al choices. A “Sustainable Residential Waterfront Development Frame
work” was developed based on extensive literature of key criteria for sus
tainable residential harbour (re)development and combined with three
main environmental themes. The framework and its criteria and themes
are demonstrated through an exemplifying case study. By using analysis
photographs, maps and section diagrams, this article also illustrates the
above-described tensions. Finally, the framework helps to unfold how
these issues can be overcome to create more sustainable living environ
ments now and in the future.
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Introduction

How we design and live in our urban environments becomes progres
sively more crucial because of the increasing global population, reduc
tion of resources and biodiversity, combined with the global climate
emergency. In recent years, there has been a renewed interest in the de
sign, (re)development and study of urban coastal areas, and how these
perform in a changing climate and in increasingly extreme weather
events. Since the 1960s, there has been a global trend for post-industrial
cities to transform physically and conceptually (Giovinazzi & Moretti,
2010) from once large industrial spaces of ports and harbours into new
urban waterfront neighbourhoods (Meyer, 2003). Europe has the longest
coastline of all continents (Codato et al., 2012), with many coastal centres
affected by rising sea levels caused by increased global heating (Oppen
heimer et al., 2019). Thus, harbour transformations are part of the EU’s
sustainable development approach (Codato et al., 2012) because they
have a signi cant impact on cities and residents’ lives and on the overall
sustainability the region.

Yet, many recent urban waterfront zones appear indistinguishable from
conventional urban developments elsewhere. They result in mixed-use
developments in best cases, but typically are predominantly residential
areas with minimal public spaces, or freely accessible and non-consum
er activities (Small, 2017). Additionally, large waterfront redevelopments
can be insular, dismissing the context in which they exist, or as Marshall
(2001, p. 6) states, “They reside in a self-imposed vacuum”. Waterfronts
are also often treated as “clean slates” or tabula rasa (Braae & Diedrich,
2012), resulting in a loss of collective memory, urban identity and thus,
culture (Pugliano et al., 2019; Braae & Diedrich, 2012).

However, the waterfront is not an isolated and insular space (Jacobs,
1961). As a space in the city, it offers many opportunities if designed well,
and can fail miserably if not considered and designed as the complex
system it is. Waterfronts and urban coastal areas are unique edge envi
ronments, transitioning between the water and the city, while also over -
lapping different communities and zones. They are dynamic and com
plex interfaces between human and non-human environments (Urban
Land Institute, 2004). These new developments can be seen as unique
opportunities to have a signi cant in uence on the economy and com -
munity — changing the face and pride of a city (Marshall, 2001) — while at
the same time con icting with other environmental, social and cultural
factors (Pugliano et al., 2019). Further, Marshall (2001, p. 4) identi es the
unique visibility of these sites, using the metaphor of a stage upon which
life is set, and elaborates that “the waterfront is an expression of what
we are as a culture”. However, many waterfront developments re ect the
twenty- rst century’s neoliberal capitalist culture rather than a rich and
diverse culture observed in other parts of a city (Shaw, 2001).
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There are apparent overlaps and endless opportunities to merge and
integrate sustainability with the (re)development of harbour areas; how -
ever, thus far, trends in the Nordic region leave much room for improve
ment. In the Nordics and worldwide, the development of coastal areas
is often copied and pasted designs that disregard the local context and
environmental, social and cultural factors (Y Id za et al., 2015).

This article aims to explore gaps and opportunities in residential water-
front developments, speci cally from the perspective of sustainability.
The research questions are: what are the key sustainability criteria for
residential waterfront development, and how can they be assessed? To
do so, a “Sustainable Residential Waterfront Development Framework”
was developed, identifying 20 waterfront sustainability parameters with

a suggested scale for assessment (ranging from poor to outstanding),
illustrated through a case study. Thus, this article commences with a
short overview of the history of waterfront development, background to
the climate emergency, the literature review that de nes the methods
and forms the framework’s basis, demonstrated through the case study
(Aarhus @). To conclude, a synthesised discussion of sustainable water
front development considerations is outlined to envision more sustain -
able living environments now and in the future.

Background:
Innovations in housing and waterfront development

History of waterfront development in a Nordic context

Waterfronts are dynamic environments with a long history of changing
functions to meet human needs, including travel, trade, labour and more
recently, recreation. Historically they have thrived as the location of mar-
time commerce, before suffering from patterns of neglect, which have
led to redevelopment (Werf et al., 2009). While these areas indicate a time
of growth and wealth based on industrial production, they also speak
“to a time when environmental degradation was an unacknowledged by-
product of growth and pro t” (Marshall, 2001, p. 5).

Urban waterfront regeneration started with the transformation of
industrial buildings in Baltimore, Boston and San Francisco in the 1960s
(Smith et al., 2012. Meyer, 2003). Shaw (2001) identi es four generations
of post-industrial developments, with these rst examples as part of the
“functionalist traditions” (2001, p. 15). Later, in the second generation,
these were scaled up and enriched by public-private partnerships in the
1980s, such as Sydney, Toronto, Cape Town, London Docklands, Barcelona
and Rotterdam (Shaw, 2001). The third-generation popularised former re
development strategies in, for example, Liverpool, Vancouver or Shang
hai, while the fourth, dated to the beginning of the 21st century, focused
more on the use of resources, and provided a diverse functional set-up,
often mixing housing and leisure (Shaw, 2001).
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An analysis of the new developments in harbour areas in the Nordic citi-
es shows the diversity and favourable potential of urban waterfront re -
generation approaches. Copenhagen serves as an interesting example of
the change in the waterfront regeneration strategies after the critical
perception of rst development in the 1990s (Smith et al., 2012). The pub
lic promenade’s design showed the necessity to focus on the relations
between privately owned buildings and public spaces, to create inviting
harbour areas. Later, the lively harbour redevelopment of Sluseholmen
embraced the concept of canal-living and high-quality design. The strate
gies, which focus on high-density and promote mixed-use typologies, are
visible in the ongoing development of Nordhavn, one of Scandinavia’s
largest urban development projects.

Attention to the public space was also addressed in the redevelopment
of the Oslo waterfront (“Fjordcity”). Here, diverse planning methods,
including participatory processes, were used to create accessible public
space, with exemplary use of the Opera House roof as a public square.
High-quality public spaces de ne a strong visual identity of a mixed-used
area of Aker Brygge (1985, 1998). This approach was later continued in the
Sgrenga district, the redevelopment of an old container dock located in
the fjord of Bjarvika providing apartments and workplaces, surrounded
by a park, several channels, a bathing complex and a harbour promenade
with services. Sgrenga is criticised for the lack of particular architectural
character, but it is also praised for accessible, inclusive and human-scale
public space.

Another inspiring example of urban waterfront regeneration is the BoO1
district in Malmd, constructed on land reclaimed from the sea and the
former dock. The project started with a mixed-use development for the
European Housing Expo in 2001 by K. Tham. It included 1000 housing
units as well as commercial, educational and service buildings distrib-
uted among recreational areas, which promote biodiversity and incor-
porate storm-water management strategies in infrastructure and public
space with a strong place identity. BoO1 is one of the few districts that
explicitly tests sustainability strategies such as water, waste recycling,
passive resilience and renewable energy sources, and it favours cyclists
and pedestrians above cars.

Finally, the innovative approach to urban waterfront regeneration is
also visible in the Arabia district in Helsinki. The area was developed in
the 2000s to regenerate a wasteland by the Vanhankaupunginlahti bay,
and since 2007 has been developed as a laboratory for housing, connect
ing gardens and neighbourhood buildings (Helsinki Living Lab). It is clear
that with their transformation, harbourfronts offer a moment for cities

to reconnect with the water’s edge, which has been obstructed for many
decades. Furthermore, these examples present an alternative to the ane
nymity and environmental degradation, which are often consequences
of fast and cheap, neoliberal, consumer-based urban development.
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Harbour developments in a changing climate

Our harbours and coastal areas are buffer zones between harsh and ex
treme weather, sea-level rise, sea spray and waves. They are governed by
climate and the sea, along with human-made progress (Allan et al., 2007).
The effects of climate change are being felt globally, and the North is no
exception. Current and future trends indicate that this will materialise

as more extreme weather, loss of animal habitat and biodiversity, and
the changing natural conditions will impact culture and the economy
(Reijonen, n.d.). Three factors that affect all areas in the northern regions,
but especially in waterfront settlements, are rising sea levels, increased
extreme weather with subsequent ooding and changing temperatures
(Climate Change Post, 2020).

Increasing temperatures, heavier snow melts and glacial retreats are
especially evident in the northern regions (Naylor, 2019). Since the mid-
nineteenth century, an average temperature increase of 0.6°C (IPPC
2007) has been observed; however, in the Nordic countries for the same
period, this was above 1°C. This is due to its location in the northern
hemisphere (Mékela et al., 208). Speci cally, Denmark has experienced
a 1.5°C increase Nordiska Ministerradet, 2009) and 2.3C in Finland
since the industrial revolution, well above the current global average
temperature increase (Mikkonen et al., 2015).

As a result of Arctic ice loss, between 1850 and 2006, the global sea level
has risen on average by 24 centimetres (Box and Colgan, n.d.). The-Arc
tic reports (Arctic Monitoring and Assessment Programme — AMAP, 2017)
indicate that even if we reduce emissions in accordance with the Paris
agreement (RCP4.5) by 2100, globally, we will experience an additional
sea-level rise of 54 centimetres and 74 centimetres under “business-as-
usual” (RCP8.5) within the same time frame (Colgan et al., 2018). Interest
ingly, this will not be evenly distributed amongst the Nordic region; for
example, projections indicate that Oslo and Copenhagen will have differ
ent experiences. Colgan et al. (2018) explain that in a “business-as-usual”
climate scenario, in Oslo, there is a 50% chance sea-level rise locally will
exceed 22 centimetres, while in the same scenario, Copenhagen is pro
jected to experience 68 centimetres. While at the extreme end of the pre
jections with a lower probability of 5%, Oslo will experience 112 cm and
Copenhagen 161 cm by 2100 (Colgan et al., 2018). The drastic variances
within these projections highlight how essential designing for a chang -
ing climate and future scenario is. For example, Copenhagen’s ood pre
tection is based on a water level of 150 cm above sea level, which will not
withstand these projections (Hallegatte et al., 2011). Clearly, we are in a
climate emergency, and thus have to start designing for it — especially in
coastal areas.
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Methods and theoretical framework

Key sustainability parameters

The methods employed in this article are based on both qualitative and
guantitative data, starting with an initial literature review. From this
preliminary literature study, sets of criteria were synthesised to form

an initial set of principles to develop general parameters for waterfront
(re)developments by creating a “Sustainable Residential Waterfront De
velopment Framework”, to be tested on the presented case study. The
primary literature included the set of nine parameters for a “soft city”
(Sim, 2019), the 12 Design Quality Criteria by the Gehl Institute (n.d.),
“Toronto design submission criteria” (City of Toronto, 2019) and “criteria
for ‘healthy homes™ (Steemers & Baker, 2019) — see gure 1. These four
key sources were selected based on their relevance to contemporary
harbour front developments and sustainable housing — covering both
the site (neighbourhood) and building scale. These 20 parameters formed
the basis of the evaluation framework for this study. When evaluating a
case study, a ranking of “poor”, “average”, “good” or “outstanding” is as
signed based on quantitative and qualitative data for each of the 20 pa
rameters, which are evaluated through case study analysis (see further
below); no ranking is given if the parameter was not present or if there
was insuf cient available data.

Furthermore, three main themes (see below) were devised from the lit
erature to categorise the 20 parameters to analyse and exemplify certain
aspects through a waterfront case study analysis.

The three themes can be described as:
Climate and social adaptation — understanding the waterfront in the
broader context, especially concerning water issues and social and
community spaces.
Climate, materiality and ageing — exploring the different material
properties at both housing and urban scale, outlining how they relate
to form, ageing and the idea of public space and residential atmos
pheres.
Climate and comfort — focusing on the building and neighbourhood
scale, especially concerning solar and daylight conditions and how
that impacts heating, thermal comfort and the health and wellbeing
of spaces.

Theoretical site analysis approach

The article “Site speci city in contemporary large-scale harbour trans-
formation projects” by Ellen Braae & Lisa Diedrich (2012) outlines param
eters for “examining site-speci city” and general “reading” of a site from

a designer’s perspective. This framework was chosen as it combines the
physical and immaterial factors and the uid aspects of a site, thus form -
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ing a well-rounded approach to our analysis to encapsulate the com
plexity of harbour developments, following the 20 sustainability param -
eters and three themes ( g. 1). This framework is based on three pairs of
parameters described further below. While this analysis is initially con-
sidered by Braae and Diedrich (2012) as a method or approach for exam
ining a site for transformation, in the case of this paper, it will be used as
an analysis and re ection tool for the development of the existing wa -
terfront and how it may transform to address future climatic challenges
and resource scarcity. The three parameters are:

Physical — includes the physical parameters ofstructure and materi-
als, ranging in scale and physical space. Within this theme, both for
mal and subjective methods are employed (Braae & Diedrich, 2012).
Flux — refers to both the natural process and use or function (practic
es) of a site, including factual aspects such as water cycles, or solar
studies and subjective concerns, such as aesthetics or weathering
(Braae & Diedrich, 2012). Building on this theme, ux will also refer to
future ux and transformative capacities within this paper, especially
concerning climate change.

Immaterial — includes memory and atmosphere, two elusive, com
plex and sometimes contested parameters. While both themes are
outlined in Braae and Diedrich’s article, and the use of both are rele
vant for this article, the atmosphere will be the primary focus due to
the limitations of the study. The atmosphere is considered a temporal
phenomenon experienced between the subject and the object, such
as light or weather conditions (Braae & Diedrich, 2012)

These three parameters of the study are utilised in combination with the
three previously described climate-related themes because the physical,
ux and immaterial are present and crucial for understanding the case

study, both quantitatively and qualitatively.

Case study analysis

The developed framework is demonstrated through Aarhus @ in Den
mark, combined with the authors’ expertise, information collected and
objective observation, analysis and evaluation. The harbour area Aarhus
@, Denmark’s second-largest city facing the Baltic Sea, was chosen as the
case study site to illustrate many of the literature’s ndings. Aarhus @ is
a recent and ongoing development with many principles. It faces similar
challenges, which are relatable to other Nordic waterfronts presented in
this historical overview and upcoming developments. Moreover, it was
the main Nordic harbour familiar to all authors and physically accessible
during the COVID 19 period.
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Within this case study analysis, quantitative methods such as solar
studies, site sections, material mapping and environmental mapping
were combined with more qualitative and subjective experience and ob-
servation analysis inspired by the theoretical approach of Braae & Died
rich (2012) — discussed above.

Sustainable residential waterfront (re)development:

key sustainability criteria

A waterfront, just like any other urban space, requires careful and well-
considered planning and design. Globally, the development of water
fronts is often part of the city’s densi cation as opposed to suburban
sprawl (Stevens, 2006). Ultimately, the waterfront is “a symbol for living
quality and an exceptional location within the city context” and should
combine ecological, economic and social goals (Niemann & Werner, 2016,
p. 433). It can often be considered a space free of constraints as a brown
or grey- eld site, sometimes with minimal physical context or value.
However, the complexity of parameters required for a successful water
front design exceed a regular development (Marshall, 2001) as reclaimed
land is not usually designed structurally for large building projects as
well as the challenges of sea-level rise, infrastructure, connections to the
city and forming social and public spaces from scratch during extensive
construction periods. Nevertheless, some fundamental principles can be
utilised to ensure the success of a project.

Considerable research indicates that speci ¢ characteristics repeatedly
emerge relating to the design of neighbourhoods combined with health
and wellbeing. This includes high-density, mixed-use, pedestrian-oriert
ed, availability of diverse public open space, high-quality green space,
providing local facilities, biodiverse environments, the importance of
the threshold between the home and neighbourhood, views of nature
and the neighbourhood (Steemers & Baker, 2019). Similarly, the Geh}In
stitute (n.d.) in its “12 Quality Criteria” highlights the human scale and
a pleasant micro-climate, as David Sim (2019) also highlighted in “Nine
Criteria for Liveable Urban Density”. Indeed, sunlit and sheltered public
spaces are essential to encourage and attract residents to spend time
outdoors throughout the year (Codato et al., 2012; City of Toronto, 2019).
In addition to the previous characteristics, diversity of built form and
smaller carbon footprint are noted by Sim (2019), while the Gehl Institute
(n.d.) emphasises the importance of spaces for sitting, lingering, play and
different activities. Moreover, the visual quality of materials, construc -
tion detailing, and fenestration are also considered essential. They con
tribute to the area’s aesthetic character and can create a sense of iden
tity (City of Toronto, 2019; Steemers & Baker, 2019; Sim, 2019).

Itis clear from the literature that social and cultural concerns are crucial
in a design’s success. As Steemers & Baker (2019, p. 31) explain, “the provi
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sion of local ‘everyday public spaces’ creates opportunities for people to
connect and is a meaningful resource of wellbeing for individuals or the
wider community”. This is signi cant in developments where an overall
master plan of the public spaces is not well articulated, and the building
considered the design object, rather than the entire plot and how it con-
nects to its neighbours. For instance, despite the waterfront being pub-
lic, topographical and hydrological considerations and equal access and
views to the waterfront are often compromised for the bene t of private
interests (Codato et al., 2012; Stevens, 2006). As often in these scenarios,
the everyday public spaces are forgotten, especially on the ground oor,
which is essential to activate (City of Toronto, 2019).

While the public space, connection to the city and environment play cru-
cial roles in waterfront developments, so do the spaces we reside in. As
we spend nearly 90% of our time indoors, of which 70% is in our homes
(Steemers & Baker, 2019), it is crucial that these spaces positively affect
our health and wellbeing. Essential aspects of housing design at an
often-hostile waterfront environment include aspects such as good ther -
mal performance and solar access to provide free heating in the heating
season, good daylight, views of the sky and views and physical connec
tions to outside and nature, providing seasonal awareness in support
of residents’ health and wellbeing (Steemers & Baker 2019; Pelsmakers,
2015; City of Toronto, 2019; Drexler & El Khouli, 2012).

Another main principle for harbour development is that buildings
should step down in height towards the water (Codato et al., 2012; Ste
vens, 2006). Doing so maximises views and enables good daylight and
sunlight of internal living areas and external public spaces, all criteria
for a pleasant waterfront microclimate both for the public and residents
living there. This is important, given that the waterfront area is a nite
available space and enables equal access to water views.

To support long-term sustainability, exible and adaptable spaces are
also needed to accommodate residents’ changing needs over time — for
example, increased working from home, changes in family composition
and demographic shifts, etc. (City of Toronto, 2019; Sim, 2019; Saarimaa
& Pelsmakers, 2020). Such housing adaptability means residents do not
have to move home if their situation changes, supporting stability and
diversity and reducing the impact of uctuating communities (Jusan &
Sulaiman, 2005; Femenias & Geromel, 2019). If developments cannot sup
port societal change, they can become obsolete and are demolished
(Huuhka & Vestergaard, 2019), further exacerbating the climate crisis.
Adaptability and diversity principles also extend to the neighbourhood
scale (Sim, 2019). For example, the need for different activities at differ
ent times to attract and support a diversity of users over time. This is
why new housing typologies should include mixed-use ‘hybrid’ build-
ings (Pelsmakers et al., 2020), different housing types and tenures (e.g.,
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student and intergenerational housing and affordable ownership op -
tions) and new ways of living and sharing (e.g., collective living, sharing
of spaces). Furthermore, the use of collaborative processes can help to
create inclusive, diverse living options and environments.

In waterfront developments, durable, long-lasting materials with low
maintenance are favoured to resist corrosion due to salt exposure.
Therefore, concrete, steel, aluminium, masonry and stone are often en
countered in harbour areas. Organic and unstable building materials
that absorb water, dissolve, deteriorate or change properties due to wet-
ting and drying are best avoided (FEMA, 2008). Exposure to high wind
speeds requires intact foundations, a structurally sound envelope with
durable connections, reinforced windows and doors and a tight outer
skin to minimise penetration of wind, rain, debris and microorganisms.

However, this approach to urban development, which focuses on robust
ness and performance ef ciency of materials, contradicts nature’s natu -
ral uxes, negatively affecting the seabed and disconnects land and un-
derwater ecosystems. It also impacts the quality of public space, access
to water, diversity of functions and usability. Thorough investigations of
the lifecycle of buildings and surrounding areas reveal long-term effects
of selected material solutions, their environmental impacts, ageing,
weathering, decay, as well as maintenance patterns and reuse or recy
cling possibilities. This knowledge creates an opportunity to rethink the
current approach to durable but often generic housing harbour design.
Maintenance, repair, replacement and reuse strategies may indicate new
design possibilities that introduce local, organic materials to reconnect
with nature and the socio-cultural context. Weathering, decay, embed
ded traces of passing time can uncover buildings’ environmental and
cultural meaning over time. They add age-value in architecture (Cairns
& Jacobs, 2014) and the experience of the continuum (Hosey, 2012). These
immaterial elements may become evidence of usage and history. They
create a unique atmosphere, authentic “character and liveliness” (Jacobs,
1961) and a long-lasting identity of sustainable housing developments.

Many of these criteria are also overlapping in their consequences; for
instance, the overall planning and layout of a development affects
multiple considerations from orientation, daylight, natural ventilation,
microclimate, way nding, form creation and building typology. In turn,
these principles impact the quality of space. For example, the grouping
of blocks and the creation of courtyards can improve the climate of the
entire development and subsequent public spaces. This is especially ben
e cial when combined with lower building heights which protect from
the wind but allow sun penetration (Codato et al., 2012; Stevens, 2006).
Further, an asymmetrical layout — similar to those of medieval towns or
cities — can improve the microclimate by blocking the wind and prioritis -
ing smaller, more protected outdoor spaces with the exibility of use.
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Figure 1

The “Sustainable Residential Water-
front Development Framework”
summarises 20 key parameters for
sustainable housing and waterfront
developments from literature, along
with three themes: climate and social
adaptation, climate and materiality and
climate and comfort. Note that there is
little explicit mention of future climate

Designing suitable public spaces, which moderate weather to foster use
in various weather conditions, is fundamental, especially in Nordic coun-
tries where much time is spent outside regardless of the often-harsh cl-
mate (Sim, 2019). This is even more relevant in waterfront developments,
which are completely exposed to all of the natural elements.

Clearly, there is a massive potential for innovative housing to explore
new typologies, foster community and social spaces, and to ensure a

healthy built environment.
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A case study — Aarhus @

Aarhus @ is an old, disused container terminal in Aarhus, Denmark. In
1997, Aarhus Municipality adopted a masterplan to de ne the physical
development of the area. Within this framework, it was set out that the
district would be redeveloped for housing with some of ces and public
functions. In 2007, the municipality took over the 100,000m2 of the port
area, beginning the construction of Pier 4 (Aarhus Kommune, 2018). This
redevelopment has occurred in stages, with the rst building breaking
ground in 2010 after delays from the nancial crisis, while new projects
are still being constructed today. The masterplan intends to accommo-
date 7,000 inhabitants and workplaces (Aarhus Kommune, 2018). At the
time of writing, 11 of the 18 proposed apartment buildings were com-
plete, with a further six under construction. When completed, the area
will hold around 800,000 m2 of oor space (State of Green, 2016.). As such,
the evaluation and discussion of Aarhus @ is based on a snapshot of the
preliminary construction phase and use at the time of writing and will
change as the development is completed.

The district borders the sea, and in the past, the harbour was crucial to
the city’s economic development. As one of the largest container ports
in the region, the Port of Aarhus has ourished and acted as a barrier be
tween the city and the sea. Therefore, this has been a relevant factor in
the redevelopment of this area. Speci cally, pier 4, situated at the top of
Aarhus @ and connected to the Kattegat (sea) with extensive expanses of
deep water, is extremely vulnerable to sea-level rise and sea spray (Niels
en, 2012). Subsequently, as part of the redevelopment, the area has been
raised an additional 0.5 metres to an elevation of 2.5 metres, responding
to (at the time of design) the 100-year projection of sea-level rise (Nielsen,
2012). This protection was achieved by a 1.2 km promenade with exterior
coastal protection, including a ten-metre-wide belt of rocks at 0.5 meters
below the water’s surface, acting as a breakwater reducing sea spray
(Nielsen, 2012). Due to the increase in elevation, the water can only be
accessed at a small number of points throughout the development.

The analysis of architectural solutions in the housing development in
Aarhus @ creates an opportunity to discuss the materiality of newly
constructed residential spaces in harbour areas. Most buildings are
built with standard slab-wall or slab-column structural systems with
underground parking levels and ve to seventeen oors above ground,
dedicated mainly to residencies, some of ces and accompanying ser
vices. The buildings on the Southern edge of the neighbourhood and a
dominant tower — the Lighthouse — are still under construction at the
time of writing, and the spaces between buildings were also still being
developed. However, it is possible to draft some preliminary conclusions
on the built substance and future development plans. The following sec-
tion will describe the case study of Aarhus @ through the three different
themes with some overlaps between them; each parameter is referred to
by Fig. 1 followed by the parameter number, e.g., Fig. 1 — 1.
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Theme 1; Figure 2
. . . Photos indicate the transformation of
Climate and Social Adaptation (parameters 1-10) A : :
arhus @, from a container terminal to
In Aarhus @ little was pre-existing, providing the opportunity to optimise the current phase of development in
the environmental design to mitigate climate change but also be adapt- the middle and the projected design

proposal to the far right.
IMAGE SOURCE MIDDLE PHOTO LUFTFOTO JESPER
LARSEN RIGHT AARHUS KOMMUNE

able to face a changing climate (Gething, 2013; Pelsmakers et al., 2020).
However, while low-energy buildings were included, and the ground
oor elevation was physically raised by 0.5 meters, the development
missed many other opportunities for holistic, social and climate-resili-

ent spaces (Fig. 1 — 6 and 10). This could lead to a “longevity paradox”
(Pelsmakers et al., 2020), whereby the main focus of “long life” only (e.g.,
future climate adaptation efforts) will not avoid building obsolescence

if shorter to medium-term “loose t” needs are neglected (e.g. social rea
sons for adaptation).

The increased ground elevation partially addresses sea-level rise but in
troduces new challenges such as public access to the water, one of the
driving factors of waterfront developments (Fig. 1 —5). Codato et al. (2012)
explain that public access and good connections to the water are need
ed, with good daylight and sunlight and areas for leisure and recreation
that are free to use and supported by a mix of (public and commercial)
activities. Aarhus @ has few public open or non-residential spaces to en
courage 24/7 activities and signi cantly few lively edges enabling a mix
of public and commercial use. Apart from the summer bathing facilities,
primary activities to draw people in are missing (Fig. 1 — 8). Limiting resi
dential uses could have encouraged other public and commercial activi
ties throughout the day with active ground oors (Fig. 1 — 9) (Project for
Public Spaces, 2009; City of Toronto, 2019; Stevens, 2006).

There are only two main points where the public can freely reach the
water, at the swimming basin designed by BIG architects and at a small
pier on the northwest boulevard (Fig. 1 — 3 and 5). Despite the materiality
of the waterfront connection to the pier being the concrete boulevard
with minimal seating, people still gather on the edge of the seawall to
socialise and swim (see Fig. 3). Interestingly, these spaces neighbour the
small park, which is rarely used, with people choosing the concrete’s
warmth, which avoids the building shadows slightly longer over the very
shadowed grass (Fig. 1 — 4, 16, 17). Before the pier construction, this part
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of the development with a hostile microclimate and no ‘purpose’ was of-
ten used only for transit rather than stopping and socialising, reducing
the desire to use the space by those who are less physically mobile (Fig.
1-1,2,7). The small addition of the pier has facilitated the ux of this por
tion of Aarhus @, giving purpose and creating a destination at the end of
the long straight road. However, the weather in uences this space, with
strong cold winds blowing onshore and offshore from the west (Fig. 1 —
17). While the natural process’ ux is a barrier for public outdoor space, it
does create an opportunity to reconnect with the ever-changing forces
of nature and the changing tidal sea level (Fig. 1 — 19, 20). This is one ex
ample of how to reconnect with the water, but it raises social inclusive-
ness issues of accessibility with only the young and able being capable

of touching the water physically (Fig. 1 — 2 and 7). If designed to belong to
the public, there should be a diversity of recreation areas: socialising and
leisure can create a high-value, open space in the city (Codato et al., 2012).

Critically, the increased ground elevation of 0.5m will not be enough to Figure 3

Images of how the development meets
the sea, illustrating the 2.5 m rise from
sea level to the iceberg (left) and the
is statistically the current 100-year event, and an 8-year event by 2050 pier along the boulevard, offers one of

(Aarhus Kommune, 2020 a). Figure 4 indicates the ood risk of a sea-level ~ the few public accesses to the water
(right).
SOURCE K. WIBERG, U. KOZMINSKA

withstand the future projected sea-level rise (Fig. 1 — 10). For example, a
sea-level rise of 40cm would lead to a storm surge of 1.63 meters, which

rise at 1.6 meters (Southern parts of Denmark already experienced this in
2017) and 2.5 meters. While it is not expected that the sea will rise perma
nently by 1.6 meters, the ood risk with storm surges easily exceeds 1.6
meters, painting a stark picture of the adaptability to a changing climate.
Nielsen (2015) indicates that the existing reclaimed land was not stable
enough to take an increased load from additional soil, making further
ground elevation impossible. This brings into question the site’s appro-
priateness for the design proposals, especially for thousands of homes
(Fig. 1 — 6). This is further highlighted when considering that the new
lighthouse project (142 meters tall) requires two piles with a diameter
of two meters at almost 70 meters deep (Andersen, 2019) to be structur
ally stable in these ground conditions. There are clear limits to the ood
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mitigation approach of elevating the site. While a sea break has also
been included in the project, other adaptable strategies could have been
combined, reducing pressure from the water and at the same time hav

ing social and health bene ts. These could have included reduced build

ing mass, using softer or permeable surfaces rather than the excessive
amount of concrete (Fig. 5) in nearly all public spaces (Fig. 1 — 6, 10, 11).
A larger permeable greenery strip could have also supported biodiver
sity and wellbeing, offered social space and acted as a green buffer to
storm surges (Fig. 1 — 3, 4). This has been done successfully in other Nor

dic harbour redevelopments — see Figure 17.

As mentioned previously, strength in sustainable design comes from the Figure 4

GIS ood risk maps of the Aarhus
harbour area. Left indicating +1.6m and
right +2.5m

ever, there are several missed opportunities for Aarhus @. For example, SOURCE K. WIBERG

holistic nature and considering the complexity of a project or site as a
whole. This offers bene ts as many factors in uence each other; how-

increasing the green spaces (Fig. 1 — 4) would have required a change in
layout to increase light conditions, which would also have reduced the
risk of ooding and improve the health and wellbeing of residents (Lep -
orelli & Santi, 2019). However, there is little greenery at street level for res
idents or the public (Fig. 1 — 3, 4). Some private courtyards have greenery
and some room for plants to grow (see Fig. 5), but plants are not thriving
due to wind and shading. Street greenery and vegetation are typically
absent or sparse, yet could help buffer some wind exposure (Pelsmak
ers, 2015), while improving resident health and wellbeing (Leporelli &
Santi, 2019). Sheltered spaces with access to sunshine and views can also
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support social activities (Fig. 1 — 16). The absence of suitably designed Figure 5

Image from the pedestrian path along

with the main access indicating walka -

bility and paved surfaces. A portion of

to the waterfront (Fig. 1 — 1) (Project for Public Spaces, 2009). For example,  the main park and green space at dusk.

the AARHus courtyard by BIG architects is private. Moreover, public hard-surface spaces
between the Iceberg buildings with

. . plans growing up the building on the
However, during the construction phases of the development, small tem- left.

green and public spaces (see Fig. 5 for an example of the central green
space) is a missed opportunity to provide a connection for city dwellers

porary public spaces developed, which not only added to the character SOURCE U. KOZMINSKA AND E. DONOVAN
of the waterfront but offered a more human scale connection to nature
(Fig. 1 — 7) and offering other bene ts, see Fig. 6. An additional example
was the community gardens on the Lighthouse site while it remained a
car park (Fig. 6). This created a small-scale urban farming intervention,

Figure 6
fostering community and social interactions between those gardening Temporary spaces previously on Aarhus
and visiting the area. While quirky, these small connections to nature @. Left, Skovbadet by SLA architects
encouraged social life, but they have not been replaced or made perma and right, urban farming outside the

iceberg. Skovbadet placed 600 different

species of trees along the Boulevard,
and courtyards for parking spaces, further reducing usability. Overall, the reducing pollution from the cars and

nent. Instead of healthy city design, cars are brought into narrow streets

development missed an opportunity to enhance relations across scales absorbing CQ, while creating a pleasant
microclimate, strengthening the social
and community aspects and creating a
diverse and interesting atmosphere.
public engagement that provides year-round shelter and use (Fig. 1 — 7). SOURCE E. DONOVAN

(connectivity) or use of the site (appropriation) due to the elevated water
edge and excessive hard surface with few moments for social activity or
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