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"WE MUST BECOME THE STEWARDS OF
THE BIOSPHERE. 10 DO THIS, WE MUST
DESIGN WITH NATURE."

Tan McHarg (1969, p.5)

[Fig. 1]: Urban and lanscape development
overlayed, showcasing the gradual
displacement of nature
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ABSTRACT

This thesis project explores the imperative of
strenghening Viennas climate resilience through
mitigating  weather extremes and fostering
knowledge of them by reimagining its current
water and ecosystem dynamics. The central fo-
cus is on integrating a blue-green infrastructure
into the urban environment and a just distribu-
tion of their services, thereby establishing a bal-
anced coexistence with the ecosystem.

The objectives encompass mitigating press-
ing urban challenges such as the urban heat is-
land effect and biodiversity loss, while fostering
awareness of the symbiotic relationship between
a healthy ecosystem and human well-being,
These efforts are pivotal in the citys journey to-
ward climate resilience and adapting to dynamic
climate conditions.

The broader aspiration is to illuminate a path
towards socially and environmentally sustaina-
ble urban transformations.

[Fig. 4]: Vienna river at
Schonbrunn
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This chapter introduces the discourse
of the graduation project. It provides per-
sonal motivation and contextual informa-
tion on the problem as well as positioning
in the theoretical discourse of planning
for climatic resilience regarding water.
Finally, it presents the social and scientific
dimensions of relevance.
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1.1 MOTIVATION:

THE RESILIENCE OF NATURE AS A PARAGON

This research project has its roots in years of ob-
servation, fascination and academic engagement
with urban environments, as well as a deep apprecia-
tion of nature and ecological processes.

PERSONAL MOTIVATION AND EDUCATION

My early fascination with cities as hubs of cultural,
knowledge, and social exchange ignited a profound
interest in understanding their composition, urban
morphology, and social dynamics. I viewed cities as
spaces for freedom, the pursuit of curiosity, and the
fulfillment of personal needs—a catalyst for civiliza-
tion.

This passion guided my decision to pursue a ca-
reer in studying the built environment, with a foun-
dational principle of embracing diversity and mul-
tiplicity. However, I soon realized that prevalent city
planning and education were predominantly rooted
in the Anthropocene paradigm, prioritizing move-
ment and efficiency over landscape and ecology, often
as an afterthought.

In contrast, my deep appreciation for nature, nur-
tured by my family background, has been a constant
in my life. Nature's beauty and tranquility have been a
source of strength and balance, influencing my overall
well-being, Yet, the concerning treatment of nature has
become a significant focus in my explorations.

Therefore, integrating ecosystems into the built
environment has been an early endeavor, though pri-
marily from the perspective of human well-being and
city functionality.

Studying at TU Delft has deepened my under-

standing of cities and landscapes as intricately inter-
woven systems. It has equipped me with the tools to
analyze territories based on their morphological pro-
cesses and their cultural shaping, This education has
instilled in me the importance of viewing ecological
systems as a fundamental principle in shaping the
built environment, fostering a co-creative transfor-
mation that plans for adaptation rather than merely
robustness, or engineered resilience. I am enthusiastic
about further developing this knowledge and seam-
lessly integrating it into my design process.

FOCAL POINT: VIENNAS WATER SYSTEM

Water, with its intricate hydrological system, serves
as the central nexus—the meeting point between
landscape and urban morphology, the foundation for
life, and a critical element in the transformation of the
socio-ecological system. It operates as a driving force,
essential for ensuring the well-being of the ecosystem
and humanity.

The decision to focus my thesis on Vienna stems
from the belief that this city uniquely embodies a
convergence point for diversity, culture, and familial
connections to the landscape. Vienna presents a cap-
tivating blend of potentials and challenges crucial for
the transformation of its water system.

The escalating climatic extremes and growing so-
cial segregation act as alarm signals, urging us to re-
consider our way of life, which has long been relying
on the exploitation of nature and vulnerable segments
of our society. Motivated by the resilience inherent in
our ecological system, my goal is to explore alternative
ways of urban living that align with the imperative
need for a sustainable transition.
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Vienna is the world’s most liveable city

For the third time in the past five years, the Austrian capital has ranked top of the

EIU’s liveability index. Find out where your city sits on the list.

1.2 PROBLEM FIELD:
VIENNA LIVABLE CITY - CLIMATE RESILIENT CITY?

ienna is one of the most performing cities in the

world, since it was repeatedly vote§ as the most
livable city within the last years. However, in order
to tackle climate challenges our cities have to move
forward. Is Vienna prepared for increasing intensity,
duration and apperance of climate extremes? Or is it
ready for a change?

CLIMATE CHANGE AND ITS SPATIAL & SOCIAL
CONSEQUENCES

The world is heating up, according to estimations
of the IPCC the global surface tcmperaturc increased
in some regions already by 1 C and an global increase
of 1,5 Cis already not to prevent.

Spatial consequences follow not only for regions
that are in danger of rising sea level or lack of water,
but also for mountainous regions that especially heat
up, Austria is one of them. With increased heatwaves

Vienna returns as world’s
‘most livable city’

D @ Seoul (South Korea)

comes increased need and use of water. Based on spa-
tial conseugences social consequences, especially for
the most vulnerable of our society will follow. People
that cant afford cooling or increased water demand,
people that can't afford to escape to areas where edura-
ble living conditions are provided.

Climate change results in spatial and social
consequences and a shift in the way we live. Making
it a necessity to have climate-resilient cities to have
livable cities. But is Vienna climate resilient and for
whom?

Climate resilience means in this context the ca-
pacity to withstand climate extremes and provision of
systems that mitigate this extemes to ensure well-being
ofits inhabitants. It means the capability to reorganize
and still retain same functions and identity.
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[Fig

.7]: Global average surface temperature change

Source: IPCC, 2014
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1.2.1 CLIMATE CHALLENGES IN THE SPATIAL CONTEXT OF AUSTRIA
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[Fig. 8]: Gausen-Walter diagram showing monthly temperature in relation

with percipitation , each year comp;u‘c:{y with average values (1933-2000)

Ithough Vienna typically experiences lower pre-
ipitation compared to other parts of Austria, it
seldom faces water shortages due to its proximity to
the rain-capturing Alpine region of Europe. However,
the Alps are undergoing significant changes, warming
at nearly twice the average rate due to reduced snow-
fall, shorter snow cover durations, and glacier melt.
These mountains act as reservoirs, storing water and
releasing it during warmer periods (Olefs et al. 2021;
Viviroli et al. 2004%.
As a consequence of reduced water retention dur-
ing wet periods, the city is witnessing more intense
water run-off. This phenomenon has adverse effects,

including decreased groundwater infiltration, lower
§roundwater levels, and erratic water run-off, particu-
arly during dry spells (Bloschl et al. 2017; Viviroli et al.
2004). Unf%)rtunate]y, these dry periods are becoming
more frequent, climate change is leading to more fre-
quent extreme weather events, as indicated in Figure 8.

The rising temperatures and prolonged dry spells
are having a gistinct impact on our cities, particu?arly
Vienna. This vulnerability arises from Vienna's unique
geographical location at the intersection of different
climatic zones, embedded between the Alps and the
Pannonian Basin. In addition, the city's high popula-
tion densi?l contributes among others to a signiflljcant
amount of impermeable surfaces, exacerbating these
challenges (Bloschl et al. 2017).

Increase in drought
periods and less water
X availability

A WA AT TTRTTTT
[Fig. 9]: Increase in water shortage and run-off extremes
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[Fig. 10]: Mean temperature per year with climatic zones
Source: Olefset al, 2021

Precipitation

- High: 2938 mm/a
- Low: 471 mm/a

< Negativ trend of seasonal
snow cover duration

[Fig. 11]: Mean pre ~ cipitation per year with seasonal snow cover duration trends (1961-2019)
Source: Olefsetal,, 2021

Do
—_

Introduction



22

1.2.2 CHANGING CLIMATE PATTERNS AND ITS EFFECT ON THE SYSTEM

OF VIENNA
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Climate change, characterized by erratic weather
patterns, coupled with urban development that
has historically marginalized the natural ecosystem,
causes urban heat islands and heat stress for the pop-

ulation. For many years most cities were built in a way
that prioritizes efticiency and movement as well as
marginalizes the risk of natural hazards, like flooding
or pandemics.

Motorized ~ private  transport ~ complete-
ly changed the way we approach public space.
It resulted in a final dlsplle)lcement of ecologi-
cal systems through the sealing of most surfaces.
Supported by a financial system that provides spatial
and environmental qualities and amenities primarily
for wealthy people within a city, Vienna, like many cit
ies, is highly vulnerable to changing weather patterns
resulting in overheating (see Figure 14). As shown in
Figure (12), there has %een a s%larp increase in heat
days above 30 degrees over the past 15 years. Predicted

climatic changes will continue to increase the number
of heat days and overheating in Vienna.

VULNERABILITY TO OVERHEATING

Especially vulnerable to the overheating of Vienna
are, on the one hand, physically vulnerable people, so
elderly and children, but also sick and disabled people.

Their residence within Vienna was the baseline for the

0 Tage

1945 1955 1965 1975 1985 1995 2005 2015

o e e

[Fig. 12]: Development of heat days above 30°C (Stadt Wien 2022)

climatevulnerabilitymapof Vi iennashownontheright
On the other hand, socio-economic disadvantage
people are highly vulnerable to the changing weather
and climatic conditions. They have limited access to
climate mitigating means and few possibilities for a
transformation of the living space.

Vienna is not climate resilient due to its
vulnerability to overheating, resulting in a decrease
in livability. But why is it overheating?

[Fig. 13]: Election poster "Die Griinen'in Vienna:
"When does the heat start to bother you?"
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IMPACT OF DENSITY ON FRAGMENTATION AND DISTRIBUTION OF GREEN-BLUE SPACES

\/iennas overheating is measured through the land
surface temperature (LST). Through satellite
driven LST analysis, conclusions can be drawn on its
urban heat islands (UHI) and land surface.

The Urban Heat Island (UHI) effect is a phe-
nomenon where urban areas like Vienna experi-
ence significantly higher temperatures than their
surrounding rural areas. This occurs primarily due
to human activities and the built environment in
cities. The UHI effect is characterized by increased
heat absorption and retention in urban materials
like concrete and asphalt, reduced and fragmented-
vegetation, energy use, and heat generated by various
sources, including vehicles and industrial processes.

This leads to elevated temperatures, especiall
during hot summer days and nights, and can resuf;

| NOTES:

Population density Number of residents divided through space of
respective plot unit.

LST Land Surface Temperature (LST) is the temperature of the
Earth's surface, typically measured via remote sensing satellites. It
measures thermal radiation emitted from the land surface and plays
acrucial role in understanding urban heat islands and land cover
analysis

‘ Low cooling effect and
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[Fig. 15]: High scalmg and little infiltration
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in several adverse effects. This includs health risks,
as extreme heat can lead to heat-related illnesses and
exacerbate existing health conditions, environmen-
tal impacts for local ecosystems and increased ener-
gy consumptlon In conclusion it results in reduced
uality of life, particularly for vulnerable populations
? ke 1982)

High population density and high land surface
temperatures are directly related in Vienna. This is
caused by a marginalized and uneven distributed
green-blue system. How did this evolve?

Legend
Green Space Land Surface Population
[ypologies [emperature (LST) Density

- Natural areas (forest) - 53-48°C - - 453
[ ¥ .
.Oﬁ .\gl‘lcullum] used land - 18-4
H Urban (green) parks - 17-46
.ow density build - 46-45°C

areas

1 ligh density build 45-44°C 58-100
areas

)

- 161-266

100-161

50 13.58
Industrial areas 44-42°C 23-5
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1.2.3 FRAGMENTATION OF VIENNAS GREEN-BLUE SYSTEM
PRESENT

The natural water system of Vienna evolved
from a dynamic and extensive water landscape to a
regulated and engineered water system, resulting in
the fragmentation of the natural system and natural
processes.

The Danube River has historically posed both a
protective and a challenging barrier to the city's de-
velopment due to its unpredictable nature and the
risk of natural disasters like floods. In addition with
the sanitary issues arising from unregulated waste-
water disposal into the water streams during indus-
trialization this led to an increasing regulation and
the construction of water infrastructure (Figure
(17): red in water system) to tame water dynamics
(Kugler 2015; Haidvoglet al. 2019).

The green system, characterized by four distinct
landscape and soil types, gradually succumbed to
the urban expansion of residential areas, especial-
ly during the 20th century when cities were re-
structured to accommodate motorized individual
transportation. The ecosystem was nearly entirely
displaced, with sporadic remnants preserved as
controlled parks for aesthetic purposes. This result-
ed in a complete dispersion and marginalization of
the green-blue system.

[Fig.17]:Historical development of water, green & urban system

VWater system

Green system

Urban development
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URBAN AND LANDSCAPE MORPHOLOGY INTERRELATIONS

Contrasting Viennas present (urban) landscape
with its past reveals tEe dissapearing green-blue
system from the cityscape, documenting a shift to-
ward a fragmented and infrastructural system.

The once expansive waterscape (Figure 22), in-
cluding the Vienna River and Wienerwald streams,

A | HERNALSER HAUPSTRASSE

1870 S
.3‘ 3

Natural stream to stream channel...

B | VIENNA RIVER
B1

has vanished from the surface. The Vienna River, has
once meandered in a wide bed with tributaries and
mill streams. The dynamic Wienerwald streams,
now concealed within a sewage system, nourished
the landscape (Kugler 2015; Haidvoglet al. 2019).

B2

From a natural river bed...

[Above - Fig.18-19]: Hernalser Hauptstrafie historic postcard &

current state shown from Elterleinplatz

..fo an enclosed canal.

[Below - Fig.20-21]: Vienna River upstream &
downstream (Schonbrunn)
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[Fig.22]: Topohydrological map from 1788 with present waterscape
Datasource: Maire 1788, Wien Museum
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¢ | KARLSPLATZ-ELISABETHBRUCKE

This visualization contrasts the current urban
landscape of Karlsplatz with its former state be-
fore the regulation of the Vienna River, as depicted in
a historic postcard. In the past, the iconic Elisabeth-
briicke, spanned over the open and natural riverbed
of the Wienfluss.

Today, as illustrated in the reddish-coloured im-
age and section, the river is covered and canalized,
encased on all sides by infrastructure for mobility
and sewage water management. Karlsplatz serves as
a crucial mobility hub for both public and individual
motorized traffic.

The historical postcard is overlayed with a map
of the Wienfluss, highlighting (also in red) the cov-
ered sections of the Vienna Canal. Construction of
the Wienkanal began in 1894, and although plans
originally aimed to cover the Wienfluss up to Schon-
brunn Palace, financial constraints prevented full
implementation. Currently, approximately 45% of the
Vienna Canal is concealed within the infrastructural
system (Pollack 2014)



Fotogr. v. R. Lechner, Wien aufgen, 26. Mirz 1807.
. am 26. Mirz 3

)ELISABETHBRI‘ECKE.

[Fig.23]: Historic-present representation of Karlsplatz-Elisabethbriicke
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REGULATED AND MARGINALIZED BLUE-GREEN SYSTEM

Green—blue infrastructure mitigates heat stress
and can store water for dry periods. Following
a nature-based approach, the green-blue system also
provides habitat and a connecting net for flora and
fauna.

However, although the city of Vienna and its so-
cio-ecological system is influenced by the extensive
and dynamic water landscape, by today natural sur-
faces are fragmented and marginalized through sea
ing and replacement of ecological resilience t%rough
artificial processes.

Out of fear of natural disasters and due to hygien-
ic hazards through mass immigration within indus-
trialization, the natural system became increasingly
controlled through a multitude of prevention 1nt%
structures (Haidvoglet al. 2019).

The water system was canalized, resulting in en-
closure and concealment of nature. This transtormed
the natural waterscape of the Danube and the various
mountain streams rising from the Vienna Woods
into an engmeered and often monofunctional infra-
structure, serving and providing the base for an enge-
neered system (Haidvoglet al. 2019).

However, the footprint of the water landscape is
still visible in the urban morphology of the city. This
and the potential of the water as an interface and
transmitter of beneficial socio-ecological dynamics
and flows raises the question of reimagining Vien-
nas green and water system as an access point for a
climate-resilient transition.

Viennas ecosystem is replaced and marganalized.
Is the blue and green system still a potential
transmitter of beneficial dynamics and flows for an
ecological resilient transition?



The natural and dynamic system a transmitter of the
socio-ecological system before 1800.

NN NN
s

Tamed but interwoven in the (cultural) daily life around 1900.

v

Ahighly engineered and replaced natural system, integral part of the
cities functioning and aligned with crucial infrastructure in the present.

[Fig.24]: Development of Viennas green-blue system
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1.2.4 UNEVEN DISTRIBUTION OF A SURPRESSED GREEN-BLUE

SYSTEM

UNEVEN DISTRIBUTION OF GREEN SPACE

ienna claims to be one of the greenest cities in

the world, indeed 50% per cent of its surfaces
are green space. However, the green spaces are une-
venly distributed, of this 50% just 31% are publicl
accessible and 19% are parks within the city (Stacf,
Wien Statistik 2023) . Especially in densely popu-
lated and low-income areas is a lack of accessible
and qualitative greenspace that mitigates heat stress.
These people are most vulnerable to climate extremes
since escaping to areas with bearable living condi-
tions is often reserved for higher-income households.
The lacking ecosystem provision, results in mental
and physical distancing to this ecosystems, follow-
ing limited valuing of the natural langgcape and little
awareness for the importance of a healthy ecosystem.
To achieve a just, climate resilient Vienna there has to
be an even distribution of ecosystem benefits.

The distribution of the green-blue system, a means
of mitigating climate extremes such as heat, is
uneven. How can we ensure an just transition fo
climate resilience?

[Fig. 25]: Access l()m\ 11011mml 1lqu 111l1cs md amenities based on economic system

Environmental qualities
in proximity mainly
for people with higer

mncome
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1.3 PROBLEM STATEMENT:

Global temperature, which is rising faster in the
Alps than in other European regions, is chang-
ing the sensitive ecosystem and the way we live.

Climate change, characterized by erratic weath-
er patterns, coup%ed with urban development that
has historically marginalized the natural ecosystem
through suppression, replacement, and fragmen-
tation, exposes the citys vulnerabilities. The rise in
temperature endangers the livability of our cities, es-
pecially for the most vulnerable of our society.

Vienna is vulnerable due to weather extremes in
the form of heat extremes and a rigid urban system
resulting in loss of biodiversity and ecosystem servic-
es.

REPLACED GREEN-BLUE SYSTEM

Viennas rigid urban system is characterized
by its historica% approach to managing the natural
environment, particularly in terms 0? water regu-
lation and the extensive sealing of green areas. The
over-engineered approach, due to f%ood prevention
and hygienic hazards, transformed Vienna from a
water (shaped) city into a water-regulating city, re-
placing ecological resilience with artificial processes
to maintain the system. This and the prioritizing of
movement and transformation (Corboz 1983) within
cities resulted in a marginalized green-blue system.

UNEVEN DISTRIBUTION OF ECOSYSTEM

The other dimension of the problem is an une-
ven distribution of ecological services based on a fi-
nancial and cultural system that provides spatial and
environmental qualities and amenities in proximity
primarily for wealthy people within Vienna. This re-
sults in an increased vulnerability of socio-economic
disadvantaged people to the changing weather and
climatic conditions, which have limited access to cli-
mate mitigating means and the related discourse.

VIENNAS VULNERABILITY TO CLIMATE EXTREMES

DETACHMENT TO ECOSYSTEM

The result is a replaced and marginalized eco-
system in Vienna, especially in social-economic
vulnerable areas. The distance to the ecosystem and
its services follows a detachment of its citizens and
unawareness of the crucial services of nature for the
well-being of humans and the socio-ecological sys-
tem. This and the marginalized ecosystem limits
resilience, adaptability and transformation potential.

NEW WAY FORWARD

With the consequences of climate change, we
more and more understand the interdependencies of
the complex systems present on planet Earth. Realiz-
ing this we can no longer only consider the human
perspective.

The 20th-century model of urban development
has become obsolete and has proven unable to re-
spond to the new demands of the city. Unnecessary
hierarchies and inefficient centralization have to be
broken up and patterns and systems recombined to
transform the city.

Fundamentalrestructuring, rescalingand reengi-
neering of the current infrastructures will generate
the necessary shift in management and practices of
green-blue systems and has the potential to reconnect
Viennese citizen to and valuing of ecosystem services.



Paradigm of human centric
development, resulting in
efficency & controlling “nature”

Planning ideology of move-
ment and transformation
(Corboz 1983)

Urban Heat islands &
biodiversity loss
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[Fig.27]: Thesis problematization
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1.4 CONTEXT:

NAVIGATING THROUGH RESILIENCE THEORY

he field of resilience theory is ex-

tensive and it is easy to get lost in it.
There are various definitions and differ-
ent approaches, which makes it difficult
to compare and use in a practical context.
It is crucial to define it concisely and choose
scholars to orient on.

The emphasis of resilience research used
for guidance is on the importance of healthy
eco?ogical systems as a foundation for human
well-being. Therefore, it is crucial to keep ur-
ban environments in balance with healthy
ecosystems and reconnect people to the eco-
logical system and its services. To achieve
this, a transformation of behaviour towards
integrating, valuing and stewardship of eco-
logical systems is needed (Folke 2016). The
central question is, how to reconnect people
to the biosphere?

The present climate crisis presents major
challenges, but also opportunities for adapta-
tion ang transformation (Folke 2016).

THEORY AND THINKING APPROACH

as understand- ;

ing of systems Resilience

and category of ENATAICIEEIRUZRVIGE LI
sustainability
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« Ecosystems (providin
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for human well-beei
system function

[
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l's Transformation and
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| manage complexitie
| uncertainities

System Model
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complex
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(Preiser et al. 2018).
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and for whom?
(Carpenter et al. 2001)

More concise, as it looks at specific
properties and processes of a system
and their response to change and
pressures (e.g. Walker and Salt 2012).

Urban Resilience

r

HESIS

Urban Climate Resilience

V' N
v
Ecological Adaptive/
Resilience transformative
capacity of citizen|

L

T Knowledge and understanding of

ecosystem processes and dynamics, of
natural capital and SE interaction, is
the base for resilient cities.

« Ecosystem services are a key emergent
outcome of social-ecological
interactions (Heland and Folke 2014).

There is the tendency to become mentally

disconnected from the biosphere in

urban settings. How to reconnect people
— — inurban environments to the biosphere

and essential ecosystem services?

(e.g, Gomez- Baggethun and Barton 2013).

o "Green spaces and their
stewardship is crucial in resilient

urban social-ecological systems"
(Colding and Barthel 2013, Connolly et
al. 2014)
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1.4.1 URBAN CLIMATE RESILIENCE:
RESILIENCE FOR WHAT TO WHAT AND FOR WHOM?Y

— l lrban climate resilience is defined by Brown et DESIRED OUTCOMES:
1. (2012) as "the capacity of an individual, com-

mumty or institution to dynamically and effectively ~ « capacity building: improved capacity to plan,

respond to shifting climate circumstances while finance, coordinate and implement climate
continuing to function at an acceptable level. change resilience strategies

This dgeﬁmtlon includes the ability to resist or .+ developing a network for knowledge and
withstand impacts, as well as the ability to recover learning: shared practical knowledge to build
and re-organize in order to establish the necessary urban climate change resilience deepens the
functiona%ity to prevent catastrophic failure at a quality of awareness, engagement, demand and
minimum and the ability to thrive at best. Resil- application

fence is thus a spectrum, ranging from avoidance
of breakdown to a state where transformational
change is possible.” (p. 534)

To achieve climate resilient urban social-ecolog-
ical systems, ecosystems and their stewardship are
of crucial 1mp0rtance (Colding and Barthel 2013,
Connolly et al. 2014).

« expansion and scaling up: urban climate
change resilience is expanded, actors taking
action through existing and additional support
(finance, policy, technical) (Brown 2012).

Water Demand | Emergency

& Conservation | Management &
Early Warning
Systems

Drainage, Flood Responsive
& Solid Waste Health
Management Systems

Diversification & Resment
Protection of
Cl|mate Affected Transport
Systems

Education Ecosystems
& Capacity | Services
Building of | Strengthening
Citizens

[Fig. 28]: Critical urban climate change resilience action areas
(R()d\cﬂllu Foundation 2012)



14.2 VALUES AND CHARACTERISTICS TO FOSTER

CLIMATE RESILIENCY

WATER SENSITIVE DESIGN

Water-sensitive urban design advocates for the
integration of water-cycle management, protection,
and conservation as central components of urban de-
sign. It encompasses several core elements:

1. Integration of engineering, environmental, and
social science disciplines.

2. Integration of the management of water supply,
wastewater, and stormwater.

3. Integration of water management into built
formes, inc?uding considerations in building archi-
tecture, landscape architecture, urban planning, and
publicart.

4. Integration at various scales, ranging from in-
dividual buildings and backyards to street profiles,
complete catchment areas, and regional contexts.

5.Incorporation ofboth structuraland non-struc-
tural initiatives, spanning from policies to infrastruc-
ture development (Wong 2006; van der Meulen, Van
Dorst, Bacchin 2023).

This holistic approach to urban design aims to
create more sustainable and resilient urban environ-
ments by effectively managing and harmonizing wa-
ter-related aspects across §ifferer1t dimensions of the
city.

INTEGRATION AND CONNECTION OF
ECOSYSTEM SERVICES

The guiding principles of the approach revolve
around the integration and connection of ecosys-
tem services. The services encompass a range of vital
functions, including micro-climate regulation, rain-
water drainage for water regulation, sewage treat-
ment, and the provision of recreational and cultural
values.

To ensure the effectiveness of the strategy, the
priority is on the multifunctionality of services and
their seamless integration into the built environment.
Emphasis is placeclg on the connectivity of ecosystems
and their alignment with local needs and knowledge
(Hansen etal. 2019).

FOSTERING AWARENESS AND RECONNECT-
ING PEOPLE TO ECOSYSTEM SERVICES

A core aspect of the approach involves fostering
awareness and re-establishing the human connec-
tion to ecosystem services. This is achieved through
enhanced collaboration, self-organization, and t%le
incorporation of multiple knowledge systems. The
belief}?s that reconnecting with ecosystem services is
essential for sustainable urban development.

In the design framework, space is dedicated for
experimentation and learning, recognizing the need
for adaptation and co-creation. Stewardship of these
ecosystem services is a fundamental aspect, and the
importance of direct and slow feedback loops is em-
phasized to continuously improve and refine the ap-
proach. This holistic strategy aims to create urban en-
vironments that thrive in harmony with their natural
surroundings while nurturing a deeper understand-
ing and appreciation of ecosystem services among
the people who inhabit them (Andersson et al. 2019).
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1.4.2 PLANNING FOR ADAPTION AND TRANSITION

In recent decades, there has been an evolution in
planning approaches and how to respond to events
such as crises and disruptions (Bloemen et al. 2019).

Reacting aﬁer events

Past ‘ v
Preparing for events

Present < Adapting to slow changing conditions

v
Future Anticipating trends in extrere events
and slow changing drivers?

Netherlands and in particular cities like Rot-
terdam relying heavily on an engineered system to
prevent extreme events and the disruption of their
socio-ecological system. Due to increasing climate
challanges caused by rising sea level and a depened-
ency from systemic solutions and resilient pathways,
they are frontrunner in terms of climate adaptive re-
search and planning, especially with consideration of
the water system (Bilska 2017; Bloemen et al. 2019;
Brown et al. 2016), from this Vienna can profit.

The Dutch approach of governing the manage-
ment of water systems was always based on com-
munity involvment and mulit-level governance.
This people-centered planning approach ensures
increased resilience. Within recent years, there has
been a shift in beliefes of how to approach uncertin-
ity of changing natural conditions, from enginereed
preperation for events to anticipating by planning for
adaption and transformation (Bloemen et al. 2019).
Vienna with its traditional engineered approach can
learn from the communal based and adaptive Dutch

approach.

LEARNING FROM THE DUTCH FOR PLAN-
NING FOR CLIMATE RESILIENCE

Especially the so called "Delta Program” and
Rotterdams municipal program for climate adapta-
tion (Rotterdams Weerwoord) build frameworks to
orientate on for planning for adaption and transition
(Bilska 2017; Bloemen et al. 2019, RIA 2020-2022).

Key components of the "Delta Plan”
« Taking a systems approach
« Involving multiple stakeholders

- Adopting a flexible stance in possible strategies
(timing of implementation)
« Interlinking climatic with societal benefits

Key components of Rotterdams program for climate
adaptation (Rotterdams Weerwoord):

- Activate diverse societal groups: housing
associations, citizen foundations, and private
homeowners for collaborative initiatives.

« Focus on improving multiple aspects, not limited
to climatic concerns.

« Safeguard the city by aligning with the priorities
and values of the community.

« Emphasize understanding what is important for

people rather than solely concentrating on climate
adaptation (RIA 2020-2022).

In conclusion, essential is the participation of dif
ferent societal groups and developing spaces that fo-
cus significantly on the social/societa% aspects & ben-
efits a%ongside the technical ones to foster a equitable
climate resilience. This approach can be transferred
to Vienna.
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[Fig. 29]: Adaptive and transformative strategy of planning
FINAL REMARKS

There s (1) the need for heightened awareness re-
garding the necessity of systemic change in response
to climate challenges. It becomes evident that the on-
going discourse on climate chan%l compels us to (2)
recalibrate our planning approach. It emphasizes the
importance of extending our time horizons for stra-
te&gic planning, With increasinﬁ lead times, we must
adopt longer-term strategies The shift from adaptive
planning to planned adaptation emerges as a central
theme. This transition signifies a proactive stance.

Finally, the significance of (3) seizing opportuni-
ties for intervention is highlited, particularly in the
realm of infrastructure §evelopment. These inter-
ventions not only maximize the benefits derived but
also enhance flexibility in making decisions that have
enduring implications.

REGIME

RESTORATIVE REDIRECTION

Focus

Problem
perception

Principle
strategy

Governance

Desired future, imagination, values matter

Changes in system/drivers are uncertain, val-
ues in dispute, stakes high and decisions urgent

Planned adaptation, foster positive tipping
points, transformation, nature-based

Multi-level, strong influence of politics, peer
community involvement

[Fig. 30]: Planning regimes and planning approach
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1.4.3 SIENTIFIC AND SOCIETAL RELEVANCE: FOSTERING A SOCIETAL

TRANSITION BY CONNECTING THEORY AND PRACTICE

The necessary transformational processes of
our cities “challenge not only our conceptual un-
derstanding of what urbanities are but also, cru-
cially, the traditional urban disciplines. The rise
in the complexity of urban systems has fueled an
ever-increasing fragmentation of expertise skill
sets, which is fgurther reflected in the disciplinary
fragmentation of academia” (Giseke et al. 2021).

The rising fragmentation of skills and com-
plexity of urban systems has repercussions, with
citizens, potential co-creators, finding themselves
less represented, and urban processes becoming
less comprehensible. This goes against the prin-
ciples of inclusive urban policies, like communal
creation, accessability and social sustainability, as
accessibility becomes more challenging for certain
groups. Moreover, this fragmentation complicates
planning and design, as urban challenges cannot
be adequately addressed in isolation from related
systems.

In the specific area of study, a design explo-
ration that considers the complexity and interre-
lation is lacking. Therefore, the climate-resilient
metropolis will be examined from an interdisci-
plinary socio-ecological perspective, exploring
urban systems like the water system, ecosystem,
social system, and mobility system in relation to
each other. The goal is to make the interrelation of
these systems and the necessity for change under-
standagle.

The objective is to investigate feasible interven-
tions and establish a framework for the systematic
and collaborative climate-resilient trans%rmation
of the city. This aims to develop a systematic ap-
proach serving as a foundation for co-creative
climate-resilient transformations, bringing adap-
tation and transition planning into practice and
empowering citizens.

Technical innovations toward climate resil-
ience and circularity often neglect the underlying,

imperative socio-cultural change, identified as a
key factor by practitioners (Kirchherr et al. 2018).
The social dimension, including a social objective
or vision, is frequently overlooked. Other social as-
pects like spatial justice, quality of life, and partic-
ipation in the transformation are only marginally
addressed (Hempel et al. 2024).

The scientific goal is for climate resilience to
become guiding principles, structuring actions
across various societal domains, always prioritiz-
ing the social good and practicality. This is essen-
tial to overcome and realign linear rules, organi-
zational forms, knowledge systems, and, above all,
values and goals.

As designers, we often find ourselves, due to
our privileged social and educational background,
detached from the daily lives of the citizens we
plan and design for (Giseke et al. 2021). Closing or
bridﬁing the %undamental knowledge and design
gap between designers and administrators on t%le
one hand and the population on the other is cru-
cial. Collecting local knowledge and including the
community in the collaborative design process are
essential.

Climate resilience visions frequently empha-
size infrastructural and technical solutions, side-
lining social justice and inclusion. This work seeks
to rectify this underrepresentation, thus pursuing
a societal perspective as a fundament to design for
a societal transition.
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is chapter delineates the research ap-
oaciiundertaken in the thesis project. It
describes the problems addressed and the
theoretical foundation for subsequent de-
sign explorations. Through this clarifica-
tion, the chapter establishes the thesis ob-
jectives and outlines the trajectory for the
remainder of the thesis, thereby enhancing
its focus and scope.
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2.1 CONCEPTUAL FRAMEWORK:

OBJECTIVES & FRAMING

This chapter clarifies the conceptual frame of my
thesis. It systematicly presents the point of focus
and access point of my thematic/ theoretical research.
It represents the interface of theoretical values & trade-
offs as well as descriptive analytical approach.

CLIMATE RESILIENCE

Climate resilience refers to the adaptability and
transformability of the urban system to withstand
disturbances related to climate challenges while
maintaining acceptable function. It means the ca-
pacity of individuals and communities to dynami-
cally and effectively respond to shifting climate cir-
cumstances and the ability to re-organize to prevent
catastrophic failure. Achieving climate resilience is
based on the belief, that functioning and healthy,
or resilient ecosystems as part of the socio-ecologi-
cal-system (SES) are necessary to contain human
well-being and foster transformability & adaptability
of the complete SES (Folke 2016).

ENVIRONMENTAL JUSTICE

Environmental justice refers to the equitable dis-
tribution of ecosystem services in urban areas, which
are crucial for climate resilience. It highlights the
need for green-blue spaces that are accessible and us-
able to aﬁ individuals and emphasizes participation
and inclusive decision-making. This ensures social
and health benefits as well as the recognition of the
diverse needs, values, and preferences of all actors,
fostering resilience (Laszkiewicz et al. 2022; Kabisch
& Haase 2014).

To address climate extremes, encourage attach-
ment to nature, and promote ecosystem stewardship,
we must strengthen green-blue spaces, especially in
proximity to marginalized groups (Anderson et al,,
2019; Haase 2014).

BLUE & GREEN SYSTEM

The water system (blue system) is an integral
component of the metabolism of the socio-ecological
system (SES). It is essential to recognize that the water
system cannot be viewed in isolation. Instead, it is in-
tricately linked with the green system, encompassing
vegetation, soil, and their inhabitants. These areas play
avital role in supporting diverse ecosystems, its servic-
es, and delivering social benefits. Consequently, the
green & water s%stem is deeply intertwined with the
social system, which has both shaped and continues
to influence the nature of this interconnected system
(Gunderson & Holling 2002; Langemeyer & Connol-
ly 2020).

URBAN MORPHOLOGY

Urban morphology directs to the structure and
characteristics of the built environment. It provides
insiﬁht into the interplay between human influence
ins apingbthe landscape and the reciprocal impact of
the 1green— lue system. This system, once viewed as en-
tirely natural, is now recognized as being shaped and
managed by human activity, influencing the dynam-
ics of the social system (A‘;dersson et al. 2019; Fleis-

chmann et al. 2021; Oliveifh 2019)
Values &
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CLIMATE RESILIENCE

LANDSCAPE MORPHOLOGY

Landscape morphology has a direct influence on
water movements, soil, physical and chemical prop-
erties,and on the productivity of the vegetation cover.
In human geography it is the material formation of
the landscape, its shaping and reshaping, in which
social structures and cultural worlds are enfolded
(Mayhew 2009).

Reconstruction and understanding of the origi-
nal natural landscape, through historical geograp%l—
ical research capturing mans activity and impact.
Division of form into natural and cultural landscape

[Fig. 32]: Conceptual Framework

is the necessary basis determining the areal impor-
tance and character of man’s activity and the land-
scape’s identity, determined by man (Sauer 1925).
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2.2 RESEARCH QUESTION & FRAMEWORK:
OBJECTIVES, RESEARCH AND THEORETICAL FRAME

BE FOSTERED BY REIMAGINING THE GREEN-BLUE SYST

- ¢ ¢ RQI CONCEPTUAL FRAME: : RQ2ANALYSIS: :
? Dot CLIMATE RESILIENCE TRANSITION © ACCESS POINTS WITHIN SOCIO-ECOLOGICAL SYSTEM:+++--*
How are spaces and systems that influence a cli- : How can the landscape and urban morphology
mate resilient transition identified? ¢ disciplines help to unfold and design the green-blue

system as part of the socio-ecological system towards
benefits in heat mitigation and increased climate
awareness?

JUST TRANSITION

What are methods to ensure an enviromentally
just transition of the green-blue system with benefits
for all actors?

« Whatis and was the role of the green-blue system of
Vienna and how do other systems interrelate?

« Whatare constraining factors in Vienna due to
engineered resilience and vulnerability, in light of a
heat mitigating nature-based infrastructure?

RQ4: DEsIGN

REIMAGINING THE GREEN-BLUE SYSTEM

How can the green-blue system be reimagined in
Vienna for a climate resilient system?



VIENNA
EM?

Climate resilient transition

Climate resilience entails a transformative shift in urban
systems, that replaces ecological resilience and simultaneously
constraining the livability of its inhabitants. This transforma-
tion necessitates the incorporation of resilient ecosystems and
their integral role within the urban framework.

To achieve climate resilience, a fundamental shift in the
governance and management of urban ecosystems becomes
imperative. This shift promotes the seamless integration of
ecosystems into the builtenvironmentand necessitates a trans-
formation in our understanding and valuation of ecosystems
and their services. This transformation acknowledges the vital
role of ecosystem services in human well-being andg recognizes
their intricate interdependencies within the biosphere %Folke
2016).

Just transition

Ajust transition refers to a focus on social-economic mar-
ginalizéd areas, which are currently most vulnerable to climate
change. This fosters a fair distribution of means and systems, in
this case, accessible and usable ecosystems for all individuals
andactors, to mitigate heat extremes, water shortage and biodi-
versity loss. Additionally, they function as a knowledge system
for a social transition towards more climate resilience, enhanc-
ing awareness and valuing,

Green-blue system

The water system consists of the natural water system
shaped by landscape morphology and cycles of time, as well as,
its shaping by man and the built environment. There is the in-
frastructural dimension and the natural dimesion of the water
system, which overlapping is somehow blurry. However, both
are considered as part of a transformative design process.

The water system is part of the socio-ecological system
and therefore deeply interlinked with the built environment,
ecological network and the social system.

Reimagining

The water and green systems serve as pivotal entry points
for the transformation process. Reimagining these systems in-
volves the potential reconfiguration and seamless integration
of a waterscape, drawing inspiration from historical natural
conditions. It entails the reintroduction of a green-blue infra-
structure within the built environment and the unsealing of
surfaces, which inherently brings along a host of social and
ecosystem services.

This transformation signifies a shift from a previously
repressed and controlled approach to a co-productive, wa-
ter-sensitive, and nature-based paradigm.
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2.2.1 RESEARCH QUESTIONS:
A1MSs, METHODS, OUTCOMES

CONCEPTUAL FRAME;:
RIGID URBAN SYSTEMS

___________________________

R%l.l How are spaces and systems that
influence a climate resilient transition
identified?

___________________________

P - - ———- -

r
1
1
1

RQ1.2 What are methods to ensure an
enviromentally just transition of the
green-blue system with benefits for all
actors?

ANALYSIS:

ACCESSPOINTSWITHINSES _ _ _ __ _ ___
RQ2. How can the landscape and urban
morphology disciplines help to unfold
and design the water system as part of

the socio-ecological system towards

RQ2.1 What is and was the role of the
green-blue system of Vienna and how

1
!
1
! do other systems interrelate?
1

1 RQ2.2 What are constraining factors

! in Vienna due to engineered resilience
i and vulnerability, in light of a just

, climate resilient transition?

DEsigN
TRANSFORMING THE WATER SYSTEM

RQ3. How can the green-blue system
be reimagined in Vienna for a climate
resilient urban system?

:
I
------- *: ban landscape patterns to follow a systematic design
I
I

_______________________________________

Clarifying a method to identify systems needing trans- !
formation or stuck in systemic deadlocks. This method |
1

tunities for intervention, pinpointing entry points while
avoiding unsustainable paths. It should comprehensively
address the urban system in both time and space.

_______________________________________

» not only pinpoints such systems but also provides oppor- L

' Evaluating and identify methodical and spatial approach |
1 that fosters environmental justice for all inhabitants of the
i urban green-blue system.
1
!

_______________________________________

Analytical design investigation of how are landscape !
morphology and urban morphology of Vienna interrelat-

for a climate resilient transition. _

:
1
» ed with focus on the water system to identify access points |
1
1
1

Exploring and comprehending Vienna's green-blue sys-
tem and its reciprocal impact on the urban system, while

water system across different temporal and spatial scales,
considering both objective and subjective perspectives.

1
I
I
_________ »' also considering how the urban system influences the 3
I
I
1

Indentifiying and localizing rigidity and poverty traps ,
in Vienna spatially and socially, that are typical ur- |

approach. Setting them in relation with actors an |

' Development of design interventions througout scale to !
1 . . .
, comprehend the reimagination of the green-blue system |

¥ and its interdependencies with related systems and agents.

Based on patterns, considering the net and the nodes of
the system, devleopment of an metropolitan outlook for
Vienna,

L L e e e e e e e e e e e e e e e e e e e e e e e - - - a



METHODS OuTtPUTS

Literature review, historical re-

1 1

. . . . . . .

: search, Project review X Framework for interpretative mapping of territory and systems throughout time
1

1

1

! . .
R N and scale for a systematic design.
1

1

1

............. .’
1 1
1 1
1 1
! Literature review, project review ! ! Catalogue of systems and their spatial characteristics, that influence the effect of !
, \  climate extremes in urban environments, indicating their utility as tools for the
_____________ N t_____y analysisand design phase. '
: : , Text and scheme of systems that are interrelated with the water system for a :
[ [ i climate resilient transition. l
: : , Catalogue of planning approaches, services and spatial characteristics, that :
! ! ! create attachment an§ valuing of ecosystems. !
| Design exploration, : \ A design investigation that describes the socio-ecological system of
' literature review : ' Vienna and its development comprehensibel througout scales. First, !
""""""" » r~~~"% by unfolding and comparing system by system over time and sec-
: | . ondly by overlapping essentials to discover rigidity traps. Thereby |
! : ' unfolding access points and systematization of patterns. !
| | Interpretative mapping through time 11 . Outputs are territorial maps and sections, neighbourhood scale |
! jand scale, based on historical research, | ! ' maps and sections in relation with pictures, systemic maps of blue- !
------------- y 1 territorial mapping, GIS data, inrela- -}, green and social structure, catalogue of morphological patterns of
{tontohewhanccl photogeaphic {1} Change over time. :
! ’ o 1 1
[ - o 1 1
|r - L s s s s T LSS T tolats I "l L hl
E | :fgﬁéigaﬁézfﬁg r‘ﬁﬁﬁ;fé&%&i from ! i E  Catalogue of tyEical urban patterns to follow a systematic design approach, | E
! and urban morphology, basedon "1 | 't categorized in the netand the nodes. o o ¥
------------- o Kdro-ecological andurbanmor- 1~~~ %! Exemplary case study areas, as base of a design investigation. i
 1iphology patterns and socio-economic, ! !, Stakeholder analysis that relates interventions to agents and planning systems , !
: . Ldyn_agllcs_. §t§kfh_0ldff_af_la_l}’§15_ ! E : : ''to increase capacity for a transformation. N
i Systemic design (pattern language), | rDe§ign }i)lrinciples as recommendgd qlesign interventions as well as systemati- k
: Assessments of designs, critical reflec- : : zation, abstraction and communication of the transitioning system, essential |
............. i tion on use of patterns on applicability, - ---- - patterns that enable spatial and social qualities for a just climate resilient city.
1 transferability and exclusion ! ' Adaptable/ flexible metropolitan vision that shows the socio-ecological system !
. Vision/ Scenario building ____ __ _ b 1 and its transitioned system in the overall context within time. |
I
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2.2.2 RESEARCH FRAMEWORK

Ch. 1 Context |

What?

Ch. 2 Methodology | RQL.1+1.2
How?

Ch 3 SES Analysis
Where and who?

. Problem Field

Motivation

Problem Statement

Research Aim
& Relevance

Relevance of transition

METHOD
literature review, Critical mapping of accu-
mulation: climate & weather patterns and
related vulnerability

W Research Questions
I ~.

Theoretical Framework Conceptual Framework

Climate Resilience

Resilience theory

I I
Environmental Justice Environmental Justice

Socio-Ecological System Blue-Green & social
system

I Body of knowledge for ™ S
analysis and design

.

Unfolding & un
ing the urba

gosg Green System
L‘ Blue Syster

LANDSCAPE +
MORPHOLC(

ol Identif?ling patte

cio-ecological mq

Identify case stu

Values and method of
(social/spatial) transition
METHOD

literature review, project research, historical research

METHOD

literature review, interpi
(territorial to urban cell
data and layering, redu
tation), historical resear
com arison,[eldwork: |

(including photographs
with loca‘?sf gy

1. Quarter

12 Quarterl ‘
T




Ch. 4 Research by Design | RQ2+3 | Ch. 5 Design Principles | RQ3

What?

How?

Ch. 6 Conclusion and
Reflection

N Design framework &
1 exploration

Transformative strategy
.--p| and co-creative design

cooood

Design principles

Conclusion & Reflection

framework
Z
lerstand- Principles | ____ o .| Evaluation Conclusion
\ SES o N R .|
E— : : |
< — — - : Systematization of urban 0 ' Multitude of green-blue :
:| | : 4 typologies - 0 design elements through- Reflection
:l [ ! 0 out urban patterns
N 1 : :
System E E
URBAN E E
)GY Design exploration on B : Outlook on a climate o
' case study areas ! resilient Vienna
rns of so- : Interventions throughout : Collage of green-blue
rphology --»| urban patterns & systems f----4------- Vienna
dy areas
) spatial Exploration & tools of Spatial systematization of
sition transition transition
METHOD METHOD METHOD
etative magpmg literature & reference project re- Imaginative mapping, design elements, collage | literature review
based on GIS | view, systematic deconstruction & | city
‘:l;lzon)hf rtagmené . | reconstruction, research by design
ch, pholograpiic - rban cell approach, sections,
microstories laverin )
and interviews 4
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B ]

PN

___eeempy

w
93]

Methodology



56

2.2.3 THEORY AND REFERENCE FRAMEWORK

Peterson etal. 1999

Complex systems
+ Gunderson and Holling 2002

Complex adaptive systems
« Levin 1999, Scheffer etal. 2001

Socio-ecological systems
« Berkesand Folke 1998

o Ostrom 1999,
« Langemeyer and Connolly 2020

Urban climate Resilience
« Brownetal. 2012

Urban resilience in practice
« Andersson et.al 2021

« Hempeletal. 2024

Planning for adaptability
« Bloemen etal.2019

« Calderén-Argelich, Benetti, et
al 2021

Landscape Morphology
+ Mayew 2009

« Sauer 1925
« Furia 2022

Urban Morphology

« Oliveira 2019b, Andersson et al.
2019, Fleischmann et al. 2021b

Palimpsest
« Corboz 1986

Method Projects

+ Antwerp, Territory ofanew
modernity, Secchi, Vigano

« Antwerp Vision, De urbanists

+ Woluwe Waterland, fallow

Method

Research by design

+ Vigano, P. 2014, 2016

« Etteger van and Raaphorst 2021

« Prominski 2016

« Corner, 1999,2011;
« Shannon 2004,

« Allen 1998

« Waldheim 2016

Water Urbanism
« De Meulder 2002-2012

« De Meulder & Shannon 2013

Ch. 1 Context | Ch. 2 Methodology | RQL.1+1.2 Ch 3 SES Analysis
What? How? Where and who?
General Resilience Environmental justice Interpretative Mapping « Haidvogl etal. 2019
+ Folke 2010, Folke 2016, Walker et al. 2012, + Kabisch and Haase 2014 Landscape urbanism

« Simperleretal. 2018
« Ringetal 2021



| RQ2

Ch. 4 Research by Design | RQ2+3
What?

Ch. 5 Design and Strategy | RQ3
How?

Ch. 6 Conclusion and
Reflection

Planning blue-green infrastructure
« Hansen 2019

(Storm)Water Design in practice
« Prominski etal. 2017

« Officials 2017

+ Russoetal. 2023

« Slaney 2017

« Steenbergen 2008)
« UNaLab2019

« World Bank 2021

« Zumstegetal. 2016

« Rowe 1994

« Gisekeetal. 2021
« Hempel etal. 2024
« Rowe 1994
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2.3 METHODOLOGY: OBJECTIVES & APPROACH

BODY OF KNOWLEDGE

RESEARCH QUESTION

Landscape Urbanism In light of a rigid urban system that supresses

Water Urbanism equal distribution of ecosystem services,

Urban Design how can a just climate resilient transition in
Vienna be fostered by transforming the water
system?

GoAL METHODOLOGY

Environmental just transition towards climate
resiliency, by offering systematized spatial
solutions for integrating the water system in the
built environment and accessible knowledge

systems to foster valuing of ecosystems.

> To understand and investigate the urban so-

cio-ecological system, in particular the water
system, and its shifting relations between landscape,
settlements and water infrastructure, different bodies
of knowledge for a methodological approach are ori-
ented.

LANDSCAPE URBANISM

In urban design and planning, landscape design
as an approach to dealing with environmental chal-
lenges has taken a central role.

Within landscape urbanism principles from
ecology, especially natural systems evolving and the
theory of feedback loop disturbance within the adap-
tive cycle, were used as design strategies (Waldheim
2006,2016).

LU was developed as an interpretation of set-
tlements structured ‘according to hydrological
regimes and topographical variations’ and a
viewpoint to arrange new settlements with natural

Interpretative mapping
Research by design

systems to ‘work with, rather than against, the
j%),rces of nature’. It emphasises where to build as
much as where not to build (De Meulder and Shan-
non 2010) by ‘providing context-responsive solu-
tions grounded in local knowledge’ (Bernal, De
Meulder, Shannon 2020).

Therefore, it is offering tools for understanding
and representing the dynamic landscapes of our
world and how these change and evolve with culture
through interpretative mapping and research by de-
sign.

’ Natural crises and disasters are key elements in
understanding this relation, these are reasons for the
emergence of water urbanism as a domain within
lands)cape urbanism (Bernal, De Meulder, Shannon
2020).



WATER URBANISM

Water Urbanism recognizes that water systems
have historically shaped entire territories and sug-
gests that this understanding can be reintegrated into
modern urban plannin %hannon, De Meulder,
DAuria, & Gosseye, 2008). It proposes a shift towards
empl(;ying soft engineered' strategies and 'polytech-
nic infrastructure’ that serve multiple functions, such
as flood control, supporting aquatic life, enhancing
biodiversity, and providing recreational spaces. This
approach contrasts with the monofunctional, cen-
tralized, and linear water infrastructure typical of
modern pipe engineering practices, which have prov-
en inadequate (Shannon, 2013; Bernal, De Meulder,
Shannon, 202). By adopting these strategies, Water
Urbanism aims to enhance water capacity and circu-
lation within urban areas while promoting resilience
to climate change.

"Water Urbanism’s ambitions are to contribute to a
base of the city, the city where at least the water issues
are dealt with in a natural, integrated and socially
just way" (De Meulder & Shannon, 2013:7)

Water Urbanism adopts a holistic approach that
considers both social and physical infrastructures
alongside hydrological systems. It challenges conven-
tional planning practices that isolate elements of an
urban system and instead starts with the assumption
of a jointly built and natural environment within
which all species operate.

These complex, interrelated issues require a design-
driven, integrative, and systems-based approach,
rooted in a deep understanding of social dynamics,
political context, and spatial thinking.

Concepts such as ‘sustainable urban drainage
systems, ‘water-sensitive urban design, and 'na-
ture-based solutions' are integral to the practice of
water urbanism and are employed in the further de-
sign investigation.

OVERVIEW

e

e m e e e e e e e gy

1-‘Climate resilience rolke 2016, Brown etal 2012

|. ; Landscape morphology/ecology Mayew2009,Saver 1925

THEORY

Environmental justice abischand Haase 2014
: Socio-ecological systems Gundersonand Holling 2002,
E Langemeyer and Connolly 2020

-»Spatially:

. Urban morphology Fleischmann et al. 2021b, Kabisch und Haase

2014, Andersson etal.2019

BoODY OF KNOWLEDGE FOR APPROACH

- Landscape Urbanism waidhein 2016
> Water Urbanism peveulder/Shannon 2020, Bernal 2022
Urban Design:
« Water sensitive urban design (WSUD)

van der Meulen, van Dorst, Bacchin 2023

« Nature based solutions (NBS)
« Sustainable urban drainage systems (SUDS)

METHODS

g O

Interpretative mapping (corner 1999, Secchi, Vigano)
Reseal‘ch by design Vigano/ Secchi 2014, 2016; Etteger van

and Raaphorst 2021, Prominski 2016
- » « Case studies
-»« Design principles

A

A

O

w
O
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2.3.1 DESIGN FRAMEWORK: METHOD OF MAPPING AND

DESIGN

Design, as Viiano (2016) states, serves asa method
for comprehending reality, particularly in com-
plex and uncertain contexts. Vigano identifies three
fundamental ways through which design generates
knowledge: "abstraction and conceptuaﬁzation", "de-
scription’, and the formulation of future hypotheses
(Vigano 2016:13). Importantly, design doesn't exist
in isolation; it translates and refines initial concepts
from various disciplines (Vigano, 2016).

Mapping, as articulated by Corner (2011), be-
comes a transformative instrument that unveils new
realities and reshapes existing ones rather than mere-
ly mirroring them. It empowers by uncovering hid-
den potentials and expanding horizons.

INTERPRETATIVE MAPPING

In this thesis, interpretative mapping, a de-
sign-driven, integrative, and systems-based method, is
applied. Grounded in a deep understanding of social,
political, and spatial aspects, it reveals and establishes
relationships with situations (Vigano, 2016:13).

"Interpretative mapping is a first step towards the
transformation of the territory. An understanding
of the context and the reading of the sites (...) and
relate to the particularities of place and situations”
(Shannon, 2008: 105,106).

The method captures the thickness of landscapes
and their social production through various rep-
resentation strategies, making the socio-ecological
system comprehensible to a non-specialist audience.
It constructs a narrative by exploring and visualizing
the complexity of the interrelations %etween ecology
and culture (Bernal etal. 2020).

RESEARCH BY DESIGN

Research by design encompasses three main ap-
proaches: research about design and research for dE:—
sign, reflecting design work from a distance without
changing it (Jonas 2012: 23) or providing knowledge
for design work. In contrast, research through design
integrates the act of designing as an essential compo-
nent of the research (Prominski, 2016: 27). However,
it is essential to integrate research for and about de-
si%n to produce research through design that is both
relevant and rigorous (Findeli, 2012).

The design investigation involves a continuous
interplay between literature, existing projects, and
actual design work based on two to three focus areas.
This process utilizes a pattern language as a system-
atization tool, which is constantly optimized. The
research-by-design output consists of systematic and
conceptualized patterns presented as conclusions,
aligning with Prominski'semphasis on relevance and
transferable knowledge.

Combined with the previous literature review
and the resulting theoretical/methodological frame-
work, this approach ensures embedding the work in
a larger context and validity beyond specific cases
(Prominski, 2016: 28). The validation is tested and
demonstrated through the multiplication and up-
scaling of design interventions witllzin avision.
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2.3.2 MAPPING FRAMEWORK: LISTENING &
COMPREHENDING SYSTEM INTERRELATIONS

Mappingis an extremely tactical enterprise, a
practice ofrelational reasoning that unfolds new
realities out of existing constraints, quantities, facts and
conditions, if “tracings’' maps, that delineate patterns
but reveal nothing new’, are to be avoided (Allen 1998;
Corner 1999a,2011).

SOURCES FOR GATHERING DATA

« Historical research: anthropological and
archeological studies, historical maps, old
photographs, literature

« GIS research: landscape morphology, urban
morphology, literature

« Literature: Socio-economic research (distribution
of income, migration & education background)

« Fieldwork: Subjective opinions, photographs,
drawings

METHODS USING THE DATA

Overlapping, deconstruction, reconstruction,
layering, abstraction, conceptualization, comparison

« Territorial mapping (1) (Fig34-36)
« Urban cell mapping (2) (Fig 37)
« Photographic comparison (3) (Fig 38,39)

«  Microstories: not neccessarily refers to small scale, but
are counternarratives and descriptions of the original
mapping & conventional picture

« Portraying everyday life by talking to peoEle &
taking pictures to understand how and why they are
liVingt ere (Le Grand Paris I; Secchi & Vigano 2008-2009)

« Systematically mapping urban situations from a
human perspective (numbers, sketches, pictures)
(Structure Plan of Antwerp Secchi & Vigano 2003-2007)

Through the cartographic process, main prob-
lems, areas of opportunities, where strategic inter-
ventions could have a broader positive impact are
identified. The mapping is the base to propose de-
sign instruments that are able to translate adaptation
measures in space, suggesting context-responsive
solutions to the watershed’s complex system.

Fig 34

Fig35-37

Fig38-39

[Fig. 35]: Mapping of hydrotopography

[Fig. 38]: Section of subsoil

| NOTES:

[Fig. 39]: Combining different scales and
condition systems

Source: Woluwe Waterland - fallow + 1010au, 2022

Source: Le Grand Paris I - Studio Secchi-Vigano; European
Master in Urbanism 2008-2009

Source: LEspace Bleu Eurométropolitain - Studio 8 Paola
Vigano, Chiara Cavalieri 2015)
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DLOGICAL SYSTEM OF VIENNA

Thework of a designer is not isol
from other sciences, rather the
design translates and reformulates
initial concepts, by doing so "it
intersecs with others and gives
rise to an origina 5roduct that, in
turn, then crosses different fields of
knowlege" (Vigano, 2016:25).

\

n this chapter, landscape morphology
and urban morphology of Vienna through
the lens of environmental justice are ana-
lysed.

The analysis framework attempts to
listen to and unfold the socio-ecological
system, using the green & water system,
representing the ecosystem, as the entry
and starting point. This allows to explore
spatial and social dependencies, illuminat-
ing their interactions with various urban
systems and societal vulnerabilities.

Thereby, possible pathways for a cli-

mate-resilient trajectory are drawn.
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3. UNFOLDING THE SOCIO-ECOLOGICAL SYSTEM OF VIENNA

THE GREEN-BLUE SYSTEM INTERWOVEN
IN THE SOCIAL SYSTEM

In the process of unfolding Vienna's socio-eco-
logical system, the aim is to esta%lish aprofound con-
nection within all its layers, encompassing aspects
such as landscape morphology and urban morphol-
ogy, and relate them to their cultural contexts.

This sensitive ethnographic approach uncovers
diverse and at times contradictory practices, objects,
symbols, and discourses in daily life, akin to an ecol-
ogy of methods'as proposed by Hamilton and Taylor
(2017). It involves engaging with the landscape to dis-
cover its identity and 'Nature' and develop method-
ologies for Urbanists, extending the design agency to
incﬁlde non-human elements.

This method emphasizes a holistic and inclusive
approach to ethnography, recognizing the multifac-
eted nature of cultural practices and the involvement
of non-human elements.

Ultimately, it unveils correlations between the de-
velopment and the character of the green-blue system
and the citys social system, manifesting at various
scales.

CULTURAL LAYER

MORPHOLOGICAL
LAYER

Heldenplatz
Am Hof

Donaukanal

[Fig. 40]: Different layers of the socio-ecological system under investigation



THE GREEN SYSTEM

Analyzing the green system involvesacomprehensive
study of Viennas ecosystem in conjunction with the
urban system. This exploration delves into under-
standing its role, examining spatial patterns of dispar-
ities, and assessing the distribution of ecosystem ser-
vices throughout Vienna. The study encompasses an
examination of the green systems cultural value. Be-
yond human perspectives, it recognizes the role of flo-
raand fauna, emphasizing their reciprocal influence.
Listening to the green system demonstrates the trans-
formative impact of the green and urban systems,
showcasing their interconnectedness.

THE BLUE SYSTEM

Examining the blue system entails delving into Vi-
ennas landscape, the hydro-morphological system,
its processes, and the interplay with the socio-eco-
logical system. This encompasses studying the evo-
lution of water-related infrastructure and its impli-
cations for the present water system.

The process involves reimagining the original water
system and its influence on the city's systems, unveil-
ing enduring patterns with potential implications
for climate resilience and the resurgence of historical
cultural and identity values.

THE SOCIAL SYSTEM

The social system is frequently presented in conjunction
with the green-blue system to highlight interrelations.
This encompasses all aspects of human-made entities,
particularly the urban and culturallandscape, including
its (infrastructural) systems. Social vulnerabilities, char-
acterized by low income, are linked to environmental
conditions and public accessibility, clarifying areas that
require attention to achieve greater environmental jus-
tice. Cultural and societal values, local knowledge, and
community demands are recognized and contextual-
ized to identify and promote social benefits.

[Fig. 41-43]: The green, the blue and the social system and their
dev elopment as systems of inv estlgat]on
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3.1 THE GREEN SYSTEM OF VIENNA: A CONCENTRATED AND

\~ b ¢ b N

DISPERSED PROVISION OF SERVICES

Thischapteranalyzesthe causes of overheatingand
fragmentation in Vienna by unfolding the green sys-
tem and showing its role in the city. The investigation
explores the values that the ecosystem provides and as-
sesses Vienna's green spaces, examining its landscape,
composed of concentrated and dispersed green spaces.
Further, qualities like biodiversity of public green
spaces and social benefits, are investigated. Detailed
area assessments and photographs reveal qualities,
and resident opinions provide valuable insights.
The connection between urban spaces and green
space accessibility and distribution is explored. Fol-

NOTES:

[Fig. 44]: Public accessible parks and green areas within Vienna
[Fig. 45]: Distribution of trees in Vienna
[Fig. 46]: Different types of greenspaces and their ecosystem values

[Fig. 47]: Soil types in Vienna

lowing, this is set in context with population density
and building density.

The investigation, covering aspects such as green
spaces, surface sealing, district characteristics, and
green space accessibility, seeks to provide a holistic
overview across relevant layers and scales (Fig. 44-
47). This structured analysis aims to unveil the com-
plex dynamics shaping Viennas urban environment,
giving a voice to human and non-human actors and
investigating space for action for improved resilient
green spaces.
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URBAN ECOSYSTEMS AND IT'S LINK TO ECOSYSTEM SERVICES

URBAN ECOSYSTEMS

Ecosystems, here widely named green systems,
can be described as the interplay between various
species and their immediate, non-biological sur-
roundings, working harmoniously to sustain life
(Moll and Petit, 1994).

However, defining the precise boundaries of
ecosystems can be complex. In the context of urban
areas, it is possible to consider the city as a complete
ecosystem or recognizing it as a composite of distinct
individual ecosystems, such as parks and lakes (Re-
bele, 1994).

To maintain clarity, the term "urban ecosystems’
is used to encompass all natural green and blue spac-
es within the city, encompassing features like street
trees and ponds within this classification. In reality,
street trees, due to their limited size, are not regarded
as complete ecosystems but rather as components of
alarger ecological system.

Based on Bolund & Hunhammar (1999), seven
distinct urban ecosystems, referred to as "natural,’
despite the extensive human manipulation and man-
agement in urban areas, are identified. These cate-
gorized ecosystems encompass street trees, lawns/
parks, urban forests, cultivated land, wetlands, stand-
ing waters, and streams.

Its worth noting that other areas within the city,
such as dumps and neglected backyards, can also
support significant populations of plants and ani-
mals. However, most urban ecosystems or elements
can generally fit into one of the categories mentioned
above.

This classification is broad and may need to be
adjusted based on site-specific conditions (Bolund
and Hunhammar 1999).

\TANZAT FAY(

g

WETLANDS:

These encompass diverse types of
marshes and swamps.

URBAN FORESTS:

These areas are less managed and
feature a denser tree cover com-

pared to parks.

LAKES:
This category includes open wa-
ter areas.

STREAMS:
Refers to flowing water bodies.

CULTIVATED LAND & GARDENS:
These spaces are used for grow-
ing a variety of food items.

LAWNS/PARKS:

These are well-maintained green
areas with a mix of grass, mature
trees, and various p%ants, includ-
ing places like playgrounds..

STREET TREES:
These are solitary trees typically

surrounded by pavement (Bolund
and Hunhammar 1999).

[Fig. 48]: The green, the blue and the social system and their development as systems of investigation



ECOSYSTEM SERVICES

Ecosystem services, defined as "the benefits de-
rived by human populations from ecosystem func-
tions" (Costanza et al, 1997), encompass 17 major
categories. "The Economics of Ecosystem Services
and Biodiversity’ (TEEB 2010) groups them into
four primary categories: provisioning, regulating,
habitat, and cultural and amenity services (TEEB
2010). Notably, some of these services are not direct-
ly consumed by humans but are vital for sustaining
ecosystems, including pollination and nutrient cy-
cling,

While the classification of ecosystem services can
be complex, its important to note that their signifi-
cance varies considerably based on the unique en-

vironmental and socio-economic characteristics of
each location. Additionally, these services may have
varying spatial coverage (Bolund and Hunhammar
1999, Gomez-Baggethun et al. 2013).

This paper primarily addresses urban areas, with
a specific focus on direct, locally generated services
relevant to Vienna.

Urban green-blue systems and their ecosystems
are, in addition to climatic and ecological improve-
ment, of particular importance for inhabitants in
terms of social aspects and contributing significantly
to quality oflife in the city (Kabisch and Haase, 2014).

controls

Urban green-blue system <

o fulfills

Ecosystem functions (habitat)

provides
. resu
Ecosystem services i

Society

REGULATING | | PROVISIONING CULTURAL
SERVICES SERVICES SERVICES
Local climate | | Material prod- Non-mate-
and air ucts from ES, r {al benefits,
quality, carbon | | including ge- like mental
sequestration | | netic resources, enrlchment,
and storage, | |food, fiber, and recrggtlo(ril,
moderation of | | fresh water clognmve e- d
e
ollination ;
p and aesthetic
values.
[Fi

EcorocicaL SocIAL EcoNomicaL

Health, (clean | [ Coping with Securing
air, climate) everydaylife, income, in-

safety, drinking | | social relations, | | creasing value,
water, food | |culturalidentity| | reducing costs.

v results in

Urban resilience & livability

249]: Correlation of urban green-blue system and societal benefits & urban resilience
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VITAL ECOSYSTEM SERVICES

From the 17 service groups identified by Costan-
za et al. (1997), six are deemed particularf;/ vital in
urban settings: air filtering (gas regulation), mi-
cro-climate regulation, noise reduction (disturbance
regulation), rainwater drainage (water regulation),
sewage treatment (waste treatment), and recreation-
al/cultural values. Although services like food pro-
duction and erosion control could be considered,
they are not of significant relevance for Vienna. The
paper delves into various aspects of each of these ad-
dressed services.
Supporting or habitat services are essential for
%enerating all other ecosystem services. They include
iomass production, nutrient cycling, water cycling,
habitat provisioning for species, and the maintenance
of genetic diversity and evolutionary processes

How and to which extent are ecosystem services
provided in Vienna and where are potentials?

Street Lawns/ Urban Culti- Wet-  Stream/
tree  Parks forest vated land Lake

land
Micro-climateregul. X X X X X X
Rainwater drainage X X X X X
Water purification X
Recreational/cultural X X X X
Noise reduction X X X X X
Air purification X X X

[Tab.1]: Urban ecosystems generating local and direct
services (Bolund and Hunhammar 1999)

Adopting a nature-based approach, natural
streams and water bodies exist in harmonious coexist-
ence with other urban green ecosystems. This synergy
fosters robust connections that significantly enhance
habitat support and the delivery o? vital ecosystem ser-
vices. Furthermore, this approach addresses the essen-
tial aspects of water distribution and storage.

L

1. MICRO-CLIMATE REGULATION
Trees and other urban vegetation pro-
vide shade, create humidity and block
wind (photosynthesis, shading, and
evapotranspiration).

2. RAINWATER DRAINAGE

Soil and vegetation percolate water
during heavy/ prolonged precipitation
events (percolation, regulation and
storing of runoffand river discharge)

3. WATER PURIFICATION

Effluent filtering and nutrient fixation
by urban wetlands (removal or break-
down of xenic nutrients)

4. RECREATIONAL/CULTURAL VALUES
Relaxation, cognitive growth, and
knowledge retention via participation,
reification and external sources (expe-
riencing ecosystem services).

5. HABITAT FOR BIODIVERSITY
Urban green spaces provide habitat
for birds and other animals (habitat
provision)

6. NOISE REDUCTION
Absorption of sound waves by vegeta-
tion barriers and water.

7. AIR PURIFICATION

Absorption of pollutants by urban veg-
etation in leaves, stems and

roots (dry deposition of gases and par-
ticulate matter.

[Fig.50]: Ecosystem services and their functions (Gémez-

Baggethun etal. 2013)
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3.1.1 VIENNAS GREEN SPACES AND THEIR SERVICES

VIENNAS LANDSCAPES

Vienna boasts a vast and diverse ecological struc-
ture. This green structure evolved and consolidated
over millennia through natural circumstances and
cultural influences. Shaped by the interplay of urban
and cultural landscapes, this natural lancf;cape has
resulted in different manifestations.

Viennas landscape is composed of five distinctive
landscapes, offering a rich natural foundation with
specific characteristics in flora and fauna. These are-
as display remarkable diversity and contribute to the
diversity of 'Viennese landscapes’ with their unique
features.

They vary in terms of hydrogeology, geography,
and climate, creating diverse landscape profiles while
also presenting areas of both conflict and potential.
These landscapes are Bisamberg, Marchfeld, Wie-
nerwald, Donauraum, and the terrace landscapes in
the south of Vienna.

[Fig.53]: Viennas landscape is distinguished by
five different landscape typologies



BISAMBERG

Bisamberg is a region defined by woodlands, valu-
able ecosystems, and agricultural activities, including
vineyards. It holds a unique value as a recreational space
for Vienna's 21st district and nearby communities in
Lower Austria. Additionally, the Bisamberg periphery is
becoming increasingly appealing for residential develop-
ment.

MARCHFELD

The fertile Marchfeld region plays a crucial role in
providing Vienna with vegetables and grains. Addition-
ally, it offers room for urban and green space expansion.
In light of the evolving regional development dynamics,
it's important to continue developing the unique land-
scape features of this region in partnership with neigh-
boring towns.

WIENERWALD

The mixed deciduous forests found in Vienna's
northwestern and western areas, collectively known as
Wienerwald, are a vital ecological and urban climate
asset, often referred to as Vienna's ‘green lung." Notably,
this landscape is defined by the alternating presence
of forests and open spaces, some of which are used for
farming, with vineyards being a special characteristic in
Viennas territory.

DoNAURAUM

The Old and New Danube rivers, together with
Lobau within the National Park Donau-Auen, are
unique habitats and leisure destinations. It is of crucial
importance to preserve these recreational spaces in the
years to come and continually improve their facilities.

TERRASSENLANDSCHAFTEN IM SUDEN VON WIEN

The extensive plain in the southern part of the Vien-
na Basin is intersected by a multitude of Vienna Woods
streams that flow from the west to the east. It is delimited
in the north by Wienerberg, Laaer Berg, and Goldberg.
This landscape is also characterized by recreational
zones (MA18 Wien, 2015).

~
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VIENNAS ECOSYSTEM STRUCTURE

Vienna stands as one of the most verdant cities,
with 50% of its total area covered by green spaces.
The city owes this notable value primarily to its ex-
pansive centralized green areas and vital biotopes,
such as the Wienerwald, the Prater, and the Donau-
insel.

The extensive green space structure along the
Danube and in the west of Vienna along the increas-
ing topography is supplemented by sma%l—scale green
structures in the urban landscape. However, these
are relatively dispersed, as many inner-city areas are
extensively sealed and no distinct green corridors are
recognisagle. This results in a fragmentation of the
green space.

To enhance biodiversity and the urban ecosystem,
the connection of green spaces is of particular
importance, as well as the creation of ecosystem
corridors.

- En
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2. VIENNA WOODS

1. DANUBE
[SLANDS

3. PRATER
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6. SONNWENDPLATZ
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[Fig.54]: Green space types and their usage with public accessability



CONCENTRATED GREEN SPACES

Vienna boasts abundant green spaces, primaril

found in the Wienerwald, Prater,and Danube Islanc{
These areas feature diverse actors, including flora,
fauna, and humans. The ecosystems encompass var-
ious surfaces and soils, providing essential ecosystem
services. Additionally, they hold cultural and recrea-
tional value for humans, though they face high usage
pressure.

VIENNA WOODS

The Vienna Woods, spanning about 135,000
hectares in the west of Vienna, is a vital biotope with
hi%lh biodiversity. Recognized by UNESCO as a Bio-
sphere Reserve, this woodland has to provide coex-
istence of nature and human activities.

Diverse habitats within the forest contribute to
its conservation value, with distinct climate types,

soil formations, and a wide range of landscapes, it

_ hosts over 5,000 animal and 2,000 plant species.
From open fields and orchards to extensive
beech and oak forests, the Vienna Woods
showcase diverse ecosystems.

Cherished by Viennese residents for
recreation, the woods feature a network
of well-maintained hiking and biking
trails, attracting outdoor enthusiasts
(Stadt Wien 2017).

ACTORS

[Fig.55]: Collage of Ecosystem Wienerwald



DANUBE ISLAND

The 21-kilometer-long Danube Island is
a popular destination for diverse recreational
activities, featuring green spaces, paths, and
artificial beaches. Its design preserves old
Danube branches and creates biotopes, foster-
ing a diverse habitat for flora and fauna.

Rich dry meadows, secluded ponds, and
natural shore areas provide suitable environ-
ments for many insects, rare bird and frog spe-
cies. While oftering ecological niches in qui-
eter sections, the is%and acts hydrologically as
afilter in the percolation connection between
the main river and the New Danube.

The island’s immense popularity leads
increasingly to overcrowding in the summer,
compromising space for the ecosystem (Stadt
Wien 2017).
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56]: Collage of Ecosystem Prater

PRATER

The Prater, centrally located and easily accessible, is a valued green oasis
for Viennese residents. Shaped by the Danube, it retains the characteristics of
a floodplain landscape in some areas. With over 127,000 square meters of play
and sports facilities, the Prater is a popular active and recreational area. Notable
features include expansive meadows, like Jesuitenwiese, and water bodies like
remnants of former Danube arms.

Botanically, its a hardwood floodplain with a remarkable old tree pop-
ulation, providing a unique habitat. The Park is
home to hundreds of animal species, attracting
waterfowl, diverse bird species, and beaver
families. Dragonflies, fish, amphibians,

turtles, and frogs thrive in its former
river arms (Stadt Wien 2017).
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[FigST]: Collage of Ecosystem Danube Islanc
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DISPERSED GREEN SPACES

Vienna offers numerous squares and parks of
high quality for its residents. However, despite efforts
to enhance greenery, such as the installation of new
green islands on many streets, these measures often
seem like a drop in the ocean. This is because a con-
siderable percentage of both neighborhood parks
and street spaces remains sealed, primarily dedicated
to motorized individual traffic. It often feels as nature
and the ecosystem are given just very limited and
controlled space.

During field trips in December 2022 and August
2023, images and perspectives from residents and
space users were gathered, collectively forming an
subjective portrayal of public spaces.

The findings reveal disparities not only in the
distribution of green spaces but more significantly
in how they are perceived and the awareness of
their accessibility.

Individuals residing in areas with fewer green
spaces tended to perceive and miss them less. Moreo-
ver, they showed less awareness of the positive impact
green spaces can have on climate and overall quality
of life. The absence of green spaces seemed often less
recognized as a concern in these areas.

To address this issues, there needs to be a shift
in the approach and paradigm of planning and de-
signing public spaces. It's essential to prioritize the
ecosystem and the integration of green elements in
public spaces as equally important aspects of urban
planning,

RESIDENTIAL STREET - FAVORITEN KEPLERPARK

WhenIgotoa
Park, Igotoa
different district.

I dont have time to take

part at some participation

process, but I think its

EOOd what you are doing, I
ave some 1deas!

There at this school some wa?
ter elements would be great!

More space or infrastruc-
ture for sport and activities
would be great!

We need more spaces for the
community, especially since
Covid I have the feeling that
this sense of community got
lost!

I'would like to participate
in some communal events
oractivities!

Of course the heat is a prob-
lem, before I go out with
my toddler, I checked the

hadowy & cooler roots.




SONNWENDPLATZ

This tree has many
hazelnuts, I collect
them for cooking!

ACTORS (EXEMPLARY FORALL SHOWN URBAN SPACES)

[am from Syria,
it is great here!

The only problem we have
here are the foreigners, the
heat is not the problem, some

restaurants & bars already put
some pots out!

my kiosk here.

Everything is fine here, I don't
miss an%/thing. I just openend

These are statements
collected in conversations

with residents and users of
the spaces in Favoriten and
Hernals, added with some
own perceptions.

[Fig.58-60]:Microstories about public space Hernals-Favoriten
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3.1.2 VARIATIONS IN URBAN GREEN SPACE
DISTRIBUTION AND ACCESSIBILITY

DIFFERENCES IN DISTRIBUTION OF HISTORICAL CITY CORE
GREEN SPACE °

This study displays correlations among different
urban districts within the city based on their urban
fabric, the typology and provision of green spaces
(therefore extent of surface sealing) and their accessi-
bility. This reveals substantial disparities in the distri-
bution and accessibility of green spaces.

Anotable observation is that a significant portion
of these green areas is privately owned and thus in-
accessible to the majority of residents. Furthermore,
it becomes apparent that certain building typolo
neighbourhoods traditionally associated with hig%l-
er costs, such as townhouses and single-household / \
dwellings, tend to provide better access to green and o F
blue infgastructure.

In districts characterized by Griinderzeit blocks,
historical city cores, and post-war urban develop-
ment, the presence of green spaces and their associat-
ed ecological value is notably limited or non-existent.

~

Legend
- Forest D Public accessible green
spaces

m Urban (green) - Water bodies

parks

....
s Meadows @ [ree cown size
Gardens

. l S
Agricultural @D Tree cown size [Fig.61]: Green 4
used land /

sta ITlP in urban

fabric & public  a

accessibility N ~ L »
Datasource: Stadt . ~ X #
Wien2023 , % 4 g F
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TowNHOUSES & MULTI-HOUSEHOLD DWELLING POST-WAR MODERN URBAN DEVELOPMENT
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3.1.3 URBAN FABRIC TYPES IN A HIGH DENSITY ENVIRONMENT

CONNECTION OF HEAT, HIGH DENSITY
AND GREEN SPACE

A decrease in green spaces corresponds to an in-
crease in surface sealing, which is directly linked to
higher building densities (GSI).

During hot summer days, asphalt and concrete
absorb an§ emit heat, and the lack of green areas and
evapotranspiration, along with minimal wind due
to obstructive buildings, hinder cooling, This leads
to high land surface temperatures (LST), as depicted
on the map. The consequence is Urban heat islands
(UHI), causing reduced livability and posing health
hazards to bo% humans and the remaining vegeta-
tion, particularly on days of extreme heat.

As observed on the map, urban areas with
high building density, such as historical city cores,
Grunderzeit blocks, and certain post-war cfevelop—
ment areas, are particularly affected by these condi-
tions.

Legend

Green Space Land Surface Ground Space
Iypologies [emperature (LST) Index (GSI)

- Natural areas (forest) - >:

[ ¥

.ﬁ Agricultural used land - 18-47 °(
H Urban (green) parks -

ow density build
" areas

- High density build 15-44°C
areas

Industrial areas

0,3 and lower

HISTORICAL CITY CORE
(Gs1:0,75-0,9)

POST-WAR MODERN URBAN
DEVELOPMENT (GsI: 0,45-0,6)

GRUNDERZEIT BLOCK
(Gs1:0,6-0,75)

PuBLIC & SPECIAL TYPOL-
OGIES (GSI: VARIES)

TOWNHOUSES AND MULTI-
HOUSEHOLD DWELLING
(Gs1:0,3-0,45),,

SINGLE-HOUSEHOLD
DWELLING (GsI: 0,3)

[Fig.62-68]: Urban fabric types and their density
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Focus oN URBAN FABRIC DISTRICTS:

CHARACTERISTICS OF DENSITY, GREEN SPACE, AND OWNERSHIP

Urban fabric neighborhoods like Urban Blocks
and Post-war modern developments are character-
ized by high population densities, creating a substan-
tial demand for green spaces due to intense utiliza-
tion.

However, as noted in the prior research, in par-
ticular these areas have a low availability of green
space and high proportions of sealed surfaces, not to
mention the scarcity of public accessible green spac-
es. This physically and mentally distances significant
portion of Viennas residents from the Ecosystem,
particularly those who are already marginalized.

The ogt,en private courtyards of the Griinderzeit
blocks offer potential for communal use and green-
ing, however, they alone cannot provide sufficent
ecosystem services for these neighbourhoods. The
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transformation requires intensive redesign of public
and street spaces, including de-sealing ef%orts.

Post-war development offers potential for the
redevelopment and utilization of open spaces due to
their limited soil sealing. These spaces are often mar-
ginalized and underuti%ized.

Public and Special Typologies possess signifi-
cant potential for redesign and greening to enhance
climate resilience, given their existing public use and
public ownership.

The many publicly owned residential buildings
in areas like Grunderzeit and Post-war development
districts also hold promise for simplified climate-re-
silient redesign and enhancement, due to their own-
ership status.

=

0051

[Fig.70]: Pressure of use on public space



URBAN BLOCK (GRUNDERZEIT) DISTICTS

Surface layout:- low distribution of green space
- high ratio of surface sealing

Urban fabric: - high building and population density

Program: - mixed use, especially in ground floor
- mainly residential, social housing present

Ownership: - high diversity of owners
- social housing publicity owned

Area of action: - Courtyards, public spaces (streets, squares)

POST-WAR MODERN URBAN DEVELOPMENT DISTIRCTS

Surface layout:- distribution of green space, often marginalized
- mediocre ratio of surface sealing

Urban fabric: - high building and population density
Program: - mainly residential, social housing present

Ownership: - housing corporation
- social housing publicity owned

Area of action: - Open & half-public spaces between buildings
- public spaces (streets, squares)

PUBLIC & SPECIAL TYPOLOGIES AREAS

Surface layout:- Varﬁing distribution of %reen space
- high ratio of surface sealing

Urban fabric: - low building density

Program: - public facilities (education, health care,
sport, etc.)

Ownership: - publicity owned

Area of action: - Open spaces

(o2
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3.2 THE WATER $YS[CEN
NARRATIVE OF &A™ ""'h [IT

ater plays a pivotal role in Viennas socio-eco-
logical system, crucial for sustaining both the
ecosystem and social structures. To comprehend and
unfold its functioning, it is imperative to delve into the
intricate network of water systems within the city.
Viennas water system is a confluence of different
systems, including the natural system, the cultural
system, and the infrastructural system. The natural
t?fstem, although significantly shaped by human in-
uence, has left its marks on the cultural landscape.
Currently, the water system is largely hidden, cana-
lized, and operates as part of the infrastructural sys-
tem, not always prominently present in daily life.

THE NATURAL SYSTEM

Investigations focus on what remnants of the natu-
ral system persist—examining elements like soil, topog-
raphy, and hydro-morphological types. Understanding
the historical original state provides valuable insights.
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[Fig. 71]: Historical Hernalser Hauptstrafie

THE CULTURAL SYSTEM

The current water system blurs the lines between
cultural and infrastructural elements, offering servic-
es for recreational purposes. The research explores the
overlapping realms between the cultural (recreation-
al), natural and infrastructural water systems, delving
into the identity of water in Viennese culture.

THE INFRASTRUCTURAL SYSTEM

Viennas infrastructural system conceals the nat-
ural water system through canalization. The research
delves into how it intersects with remnants of the nat-
ural system and interfaces with infrastructures like
sewage and mobility.

By exploring these water systems, the study aims to
unvei{Vienna's water landscape, considering its histo-
ry, current status, and intricate connections, providing
insights for potential transitions.




Cultural layer

URBAN
MORPHOLOGY
Urban landscape layer

Museums
Quartier

Hydrogeological layer

Donaukanal

o

(x‘ubsystcms‘) of the water system

J- [Fig. 72]: Displaying different layers

URBAN DEVELOPMENT
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3.2.1 VIENNAS WATER STRUCTURE

TOPOGRAPHY AND THE "NATURAL WATER
SYSTEM

The Viennese urban area is divided into hy-
drogeological zones running parallel to the
Danube with different groundwater conditions.
Starting from the Danube floodplains to the Vienna
Woods, from east to west, from the slope to the bed-
rock, from the younger to the older strata, the follow-
ing 4 zones can be c%stmgmshed (Wiener Gewasser
Management GmbH (WGM) 2019):

RECENT GRAVELS IN THE VALLEY FLOOR OF DAN-
UBE & WIENERWALD STREAMS

Age: younger than 11,700 years

Danube valley floor: Here there is very produc-
tive, coherent pore groundwater in quartz gravels
with great thickness and high water permeability.
The Danube valley floor has the greatest water man-
agement S%mficance for Vienna.

Valley floor of the Wienerwald streams: Moder-
ategr productive groundwater occurs in platy, loamy

therefore less permeable sandstone gravels

(WGM 2019).

PLEISTOCENE TERRACE GRAVELS OF DANUBE &
WIENERWALD STREAMS

Age: Ice ages from 2.6 million to 11,700 years ago.

Moderate to low yielding groundwater occurs
in them. Exceptions are high-yielding groundwater
in the gravel terraces closest to the Danube up to the
boundary of the groundwater accompanying stream
of the Danube (b ack/white line), as well as only tem-
porarily occurring, low-yielding water in erosion gul-
lies on the dam surface on the %ope from one terrace
to the next (WGM 2019).

MIOCENE UNCONSOLIDATED ROCKS OF VIENNA BASIN

Age: 23 to 5.3 million years old.

In these areas there are rarely contiguous ground-
water deposits near the surface, and they are not very
productive. Half of this area consists of sands and
gravels into which precipitation can seep. In the deep-
er subsoil, high-yielding, stressed deep groundwaters
often occur in several levels. The Miocene silts/clays
underlie zones 1 and 2 and form the groundwater
dam there (WGM 2019).

ALPINE BEDROCK

Age: Calcareous alpine, 270 to 45 million years
old and Flysch 100 to 45 million years old.

Locally widespread fissure and stratified waters
with varying, but mostly low, yields are found in
them (WGM 2019).

Legend [Fig.2]

N Catchment area

Viennes main waterbodies with
Danube (canal) & Wienkanal

- Terrain section (x2)

& Natural and floating streams Alpine bedrock

Covered/ channeled streams

“= rocks of Vienna Basin

= Groundwater lines (iso-lines)

— displaying hights and movement Danube & streams

= = = Border groundwater flow accom-

panying the Danube & Wienerwald streams

ey
= Miocene unconsolidated
Pleistocene terrace gravels of

Recent gravels in valley floor
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SOIL AND GROUNDWATER

In the western urban area there is no contiguous
groundwater body. The groundwater levels in Vien-
na are strongly influenced by the Danube and the
Danube CanaE,(Stadt Wien 2023, WGM 2019).

The aquifer of the 1st, 9th and 19th districts lies
between the Vienna River and the Danube Canal
and is influenced by the water level of the Danube,
the Danube Canal and the marginal tributaries. The
boundary of the contiguous groundwater with Dan-
ube influence is represented %y a topographic leap at

Groundwater altering interventions:

When the Freudenau power plant was built, the
right bank of the Danube was separated from the sur-
rounding groundwater body by a sealing wall system.
Therefore, since 1996, the exczange of groundwater
has been simulated by a so-called ‘groundwater man-
agement” depending on the Danu%e flow. The man-
agement of these measures is carried out by Verbund
Hydro Power GmbH (VHP).

the hight of the museum district (WGM 2019). Another cornerstone is the flow of the Danube
Marginal areas further west lie outside the con-  Canal, which is regulated by a weir operating regula-

tiguous groundwater with Danube influence or are  tion. This mainly involves changes in the border area

measured there as groundwater levels of slope waters ~ between the Ist, 3rd and 4th districts (WGM 2019).

inﬂu)enced by precipitation (Stadt Wien 2023; WGM

2019).

| NOTES:

Fig 74 Typical strata structure of loess (loam) over Wienerwald gravel
over intercolluvium (= intermediate reservoir) over Danube terrace gravel. Intercolluvium (slope
Hydrogeological section running from Neubaugasse to the Danube Canal, SR ey v
elevated 10 times, showing the geological subsoil in the city centre.
Danube erosion levels: AT = Arsenal Terrace, T'T = Theresianum Terrace,
ST = City Terrace, PT = Prater Terrace, ZrDm = Zone of recent Danube
meanders); from WGM 2019.

Fig75 The groundwater lines drawn in are called iso-lines. Along an iso- L )
line, the height of the groundwater level is constant. ';'_':'1_-’ Pannonium
The groundwater flow direction can also be read from the plan. It always
runs at right angles to a layer line.

Legend [Fig 1]

[F¥T Stratified water. deep groundwater,
“#2 main groundwater.

Dvs Danube (terraces) gravel (main s Water in Theresianum terrace (influ-
=~ groundwater) enced by slope water)

Miocene sands (contains deep wmemz Main groundwater.

~ ground water) (Danube influenced)

;" < Pannonium Natural cover

B Sarmatium Plattel gravel (contains

%4 stratified water)
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[Fig.74]: Example of a strata sequence on the Danube terrace staircase with the typical internal strata structure
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: Zoom-in hydrological system (groundwater, floating water bodies) with soil type and terrain
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| NOTES:

VIENNAS NATURAL FLOATING WATER BODIES

DANUBE

The numerous human interventions in the water
network of the Vienna Danube did little to counteract
the dynamics of the river until the end of the 17th cen-
tury. The unpredictability of the Danube was based on
four factors: the alpine water flow with strongly fluc-
tuating discharge rates, the associated large quantities
of transported bedload and suspended matter, the oc-
currence of extensive ice surges in late winter, and the
deposition of tree trunks and rootstocks (deadwood)
in the riverbed (Jungwirth etal. 2014, 23).

This resulted in the diversity of the river landscape
with its numerous branching, windingand also mean-
dering arms, gravel banks as well as dynamic, ephem-
eral as well as stable islands. Because of the wide range
of aquatic and terrestrial habitats, such "anabranched
rivers' are today considered the most species-rich in
the world (Gurnell & Petts 2002).

VIENNA RIVER

The first mills along the Vienna River are esti-
mated to have been established around 1100 (Haid-
vogl etal. 2019). Parts of the mill streams that existed
until the middle of the 19th century certainly orig-
inated from natural tributaries of the Vienna River.
These were extended by connecting shorter arms
and raising their beds. The mill streams ran as far
away from the actual river as possible so that they
could not be so easily eroded by the shifting arms. In
phases of increased floods, the Vienna River formed
a wide, branched gravel bed, widths of 200 m and
more were not uncommon (Reichstein 2016, 78-79).

[Tab.2]: Mean discharge (MD), before they were integrated into the canal

system. T

he historical discharges refer to the outlets of the streams, the

current values to the confluences into the canal system (EZG = catchment

area; HQ
(Haidvog

1 = 1-year flood, HQ100 = 100-year flood; a.v. = value not available)
1, Hauer and Hohensinner 2019).

WIENERWALD STREAMS

Viennas numerous streams pose a challenge to
quantify precisely due to their many branching stream
systems. Excluding the Vienna River and the Liesing-
bach, there are 28 significant catchment areas or feed-
er systems that once emptied into the Danube, the
Vienna Arm (Danube Canal), and the Vienna River.
Some catchment areas, like Alsbach and Mauerbach,
extend beyond the citys current boundaries.

Before a major regulation around 1900, the Vienna
River received contributions from eleven tributaries.
The Ottakringer Bach, positioned at the junction of
the Vienna River valley and the Danube floodplains,
could be easily redirected from the Vienna Arm to the
Vienna River. Additionally, due to its length and water
volume, the Alsbach’s waters were redirected into the
city during the late Middle Ages. It's noteworthy that
all streams where mills operated maintained a mini-

mum discharge of 20 liters per second (e(%uivalent to

two buckets of water) (Haidvogl et al. 2019

Waterbody EZG (kn) Length (km)  MD(s)  HQ,/ HQ.q (m’s)
historical histo./ curr. histo./ curr. current
Vienna Canal 230 na/ 34 688/ 393 31/204
1. Mauerbach (VC) 38,1 13,0/ 12,5 320/ 300 11/ 65
2. Alsbach (without8) 18,5 12,3/2,2 150/ 53b na./ 62
3. Lainzer Bach (vC) 14,2 8,1/3,8 90/ <0 1,6/ 17
4. Rotwassergraben (VC) 9,3 6,5/ 6,5 80/ 60 na./ 35
5. Halterbach (vc) 8.4 6,2/6,3 60/ 30 1,6/ 33
6. Ottakringer Bach 6,5 7.7/ 0,0 50/ 0 0/ >15 hlst.
7.Erbsenbach 5,6 6,6/2,3 45/20 0,8/25
8. Wihringer Bach 54 53/03 42/4 0,2/1,7
9. Krottenbach (without7) ~ 5,1 7,3/ 0,0 40/0 0/0
10. Griinauer Bach (VC) 4,2 32/31 30/20 0,8/25
11. Amelsbach (vC) 34 4,0/ 04 27/1 na./ 1,0
12. Nesselbach 36 52/ 1,1 23/3 na/73
13. Schreiberbach 3,6 49/4,2 23/11 0,8/25
14. Marlenbach (vC) 24 31/12 20/ <10 na/238
15. Rosenbach (vC) 18 3,1/2,5 20/ 15 na/ 14
16. Wurzbach (V) 1,6 2,3/2,3 20/ 15 1,2/6,5
17.Baumgartner Graben (VC) 2,7 2,3/0,0 18/0 0/0
18. Schmidtgraben 2,1 0,7/0,0 11/0 0/0
19. Wolfgraben 1,7 0,7/ 0,0 11/0 0/0

[Tab.2]: Vienna's former streams ordered by their mean discharge (MD)

[Fig.76, right page]: Catchment areas and water courses of Vienna
2 2 2

Datasource: Stadt Wien 2023
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Natural origin & controlled system

3.1.1 HYDRO-MORPHOLOGICAL PATTERNS OF VIENNA

Vienna's hydro-morphological landscape com-
prises natural and artificial water systems, each
contributing uniquely to the city's water cycle.

Understanding the hydro-morphological typol-
ogies is crucial for sustainable water management
and urban planning in Vienna. It underscores the
multifaceted roles these water systems play in Vi-
enna, emphasizing the importance of holistic and
integrated approaches in managing both natural
and artificial elements of the hy(?ro—morphological
landscape.

DANUBE & DANUBE CANAL

NATURAL WATER SYSTEMS:

The Danube and Danube Canal serve as the
primary water distributor, with an extensive catch-
ment area. The Vienna Canal redistributes water
locally, connecting to a broader network. Wiener-
wald Streams, despite their limited flow, play a role in
Viennas hydrology. Disconnected groundwater, in-
fluenced by the Danube, and discontinuous ground-
water, solely fed by rainwater, contribute to t%le city's
water dynamics.

ARTIFICIAL WATER SYSTEMS:

Ponds and baths are primarily cultural water fea-
tures with no natural inflow. The sewage network
manages urban wastewater, impacting water quality
and flow patterns.

VIENNA CANAL

WIENERWALD STREALI

Characteristics: Main distributor of water, extensive re-
gional catchment/inflow area. Very productive, coherent
pore groundwater (gw) in quartz gravels with great thick-
ness and high water permeg'bility WGM 2019%.

Role in Water Cycle: Primary conduit for water move-
ment, inﬂuencing various regions

Popular recreational and cultural area in the summer,
vibrant urban space (canal) contribute to cultural identi-
tyand social interaction

Characteristics: Main distributor to the Danube in Vien-
na, catchment area expanding to a wider territory. Valley
tloor with moderately productive Gw in platy, loamy and
less permeable sandstone gravels (WGM 2019).

Role in Water Cycle: Central in redistributing water
within Vienna, connecting to the broader hydrological
network.

Potential to enhance the aesthetic appeal of the urban
environment and the cultural experience.

Characteristics: Own catct
borders, low water flow, r
tloor with moderately prod
in platy, loamy and therefor
gravels (WGM 2019).

Role in Water Cycle: Feec
Danube, contributing to loc:

Potential to serve as green
the local ecology and culturz
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SEWAGE

Characteristics: Artificial water system, piped infra-
structure, receives inflow from wastewater and rain-
water disposal (mixed system)

Role in Water Cycle: Manages and directs urban
wastewater, impacting water quality and flow patterns.

Serves functional Eur oses, plays a crucial role in
maintaining public health and hygiene.

DISCONNECTED AND CONTINOUS GW

Characteristics: Separated from catchment areas through
infrastructure, no network, Gwin ?artz Eravels with great

thickness and high water permeability
by the Danube (WGM 2019).

Role in Water Cycle: Former Danube floodplain area,
impacts local groundwater dynamics.

ighly influenced

Challenges for urban development, preserving the
groundwater contributes to well-being of hydrological
and urban system.

PONDS AND BATHS
/
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Characteristics: Primarily artificial water bodies with
no natural inflow, designed for cultural usage.

Role in Water Cycle: No significant contribution to
natural hydrological processes.

Serves cultural and recreational purposes, but also
contributes to microclimate regulation, enhancing the
quality of life for residents.

DISCONNECTED AND DISCONTINOUS GW

Characteristics: Isolated from catchment areas, no hydro-
logical network, rainwater as only natural inflow. Terrace
gravels with moderate to low yielding Gw & little infiltration
capacity, with exceptions closer to Danube (WGM 2019).

Role in Water Cycle: Discontinuous groundwater dy-
namics influenced solely by precipitation.

Challenges for urban development, distribution to the
groundwater contributes to well-being of hydrological
and urban system.
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BLUE-GREEN SYSTEM SHAPING VIENNA

The previously examined landscape and hydro-
geological conditions have strongly influenced the
development of Vienna.

The area has been inhabited for thousands of
years, dating back to the first settlers and later the
Romans. Its strategic location at the foot of the Alps,
adjacent to the Pannonian basin, provided a favour-
able climate, freshwater sources, and fertile land for
agriculture.

The Danube, coupled with the surround-
ing topography, not only offered protection
from potential threats as well as the river trans-
port and trade opportunities but the numerous
streams served as sources of energy for crafts.
The fertile Auer soils supported agriculture to
sustain the population, while the Wienerwald
streams not only supplied freshwater but also fa-
cilitated efficient water disposal. Over the centu-
ries, these streams were utilized and redirected
for various purposes, including defence strategies.
The natural watercourses and topographical fea-
tures influenced the growth of settlements and
the establishment of transportation routes, par-
ticularly along the streams originating from
the Wienerwald, notably the Vienna River.
The extensive regulation and canalization of these
water landscapes, created spaces in the urban mor-
phology whiclli) persistently served as vital traffic con-
nections, particularly for public transportation. This
fostered the dynamic of development along these
landscape-formed axes after 1875, further cementing
the importance of these axes, not only for transporta-
tion but also for other crucial urban systems, such as
water supply and disposal.

[Fig.77]:Historical development of‘blue—%reen & street system
and urban development

Blue-green system

Street system

Settlernent
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3.1.2 CHANGING USAGE AND RELATIONSHIP TO THE WATER
SYSTEM OVER TIME
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Viennas water system remains an integral part of its
identity, although its presence and form have evolved sig-
nificantly. Whi%e it may not play the same roles as in the
past, the cultural importance of bathing culture persists in
Viennese life, fostering connections among residents.

Over time, the water system has shiftged from bein
primarily a natural component to a critical infrastructura%
element. It has transitioned to serve functional purposes,
such as sewage systems and transportation, but also rec-
reationals.

Historically, water has played a central role in shapin,
Viennas cultural landscape. The first mills that provide§
flour and power along the Vienna River are believed to
have been established around 1100. These mills relied on
natural tributaries of the Vienna River, which were subse-
quently extended by connecting shorter arms and raising
their beds to maximize efficiency and prevent erosion
(Hohensinner et al. 2019).

In addition to milling, the Wienfluss and Danube
served as popular locations for river bathing. However,

| NOTES:

Fig1 This panoramic view of the cultivated landscape and outskirts of
Alsergrund and Rofau, extending to the Viennese Arm, Leopoldstadt,
and the Danube floodplains, illustrates the profound impact of human
activity on Viennas water landscape shortly before the Second Turkish
Siege around 1683. In the central background to the right, you can see
the inner city, and to the far right, the mouth of the Vienna River. The
watercourse in the foreground is the Alsbach (Hohensinner etal. 2019).

. |

[Fig.78]: Changing use of the water system over time

the utilization of the Viennese Danube was fraught with
challenges due to factors like fluctuating alpine water flow,
substantial sediment transport, ice surges in late winter,
and the deposition of deadwood in the riverbed (Jun-
gwirthetal. 2014,23).

Human interventions in Viennas water network had
limited impact on countering the Danube’s dynamic na-
ture until the late 17th century. Ultimately, the unpredict-
ability of the Danube, coupled with the sanitary hazards
posed by streams used as open sewage systems, led to a
shift in behavior towards the water system. This shift re-
sulted in the regulation and canalization of the waterways.

Wichtige Baumalinahmen: Bl Hohe Intensitat
Grundwasserwerk Nulldorf (1938) .
Klaranlage Wien (1980) .
Einstellung letzte Schiffsmiihle (1935)

Kraftwerk Freudenau (1998)

Beginn Dampfschifffahrt (1830)

Ferro'sches Flussbad {1781)

Einstellung Bad Chalupnalacke {um 1930)
Kaiser-Ferdinands-Wasserleitung (1841)
Senkgrubenerlass (1706)

Bau Hauptsammelkanile (1832-1904)

Kraftwerk Nulldorf (2005)

Bad beim Schittel (1717)

Dianabad (1810)

Badeschiff (2008)

erste Wasserleitung im Einzugsgebiet {1553)

Geringe Intensitat
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[Fig.79]: Change of river course 1525 until 2010 overlayed with view of cultural landscape of Vienna around 1683
Source: Folbert van Alten-Allen 1683
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INTERWOVEN IN THE URBAN SYSTEM

In Vienna, the traces of the water system persist
and occasionally become visible. Though not imme-
diately visible on the surface and tightly regulated,
the green-blue system leaves a distinct imprint on
the urban landscape, shaping property boundaries
and spatial layouts, as seen in areas like Herrenhalser
Hauptstraf3e (A) and Sechshaus (B).

Examination of the mixed sewage system reveals
that former watercourses align with primary sew-
age channels, retaining theiriistorical paths. These
watercourses, exemplified by Alserbach (A), and
their drainage plays a crucial role in sewage system
functionality. Consequently, these watercourses po-
tentially serving as ecosystem corridors for heat mit-
igation, yet their use presents challenges due to their
essential drainage for the sewage system. Rainwater,
naturally following previous watercourses based on
topography; also offers intervention possibilities.

Major transportation routes often align with his-
torical watercourses, influencing street layouts (A+B)
and offering opportunities to synchronize human
and ecosystem flows.

In areas lacking these natural and infrastructur-
al features, alternative design interventions must be
explored. As part of this ongoing research, Favoriten-
straf3e has been selected as a study area (C). While no
natural watercourses exist in this region, topography
allows for rainwater drainage an§ pedestrian use
dominates over motorized or public transportation.

Varying hydrogeological conditions affect differ-
ent soil properties. However, more significantly, the
presence of the subway system below limits suﬁsur—
face utilization.

[Fig.80]:Blue-green system in comparison with the urban
systems, like street infrastructure, sewage infrastructure and
urban morphology
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[Fig.79]: Change of river course 1525 until 2010
Source: Stadt Wien 2023,
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DEVELOPMENT ALONG THE WATER

The green-blue system has been integral to Vien-
nas urban development, influencing all urban func-
tions and shaping the city's spaces and systems. The
challenge lies in harnessing the full potential of these
systems, moulded by the city, and the urban systems
shaped by the green-blue system. This presents an op-
portunity to leverage the urban spaces shaped by the
natural landscape, fostering a return to development
along the water.

Vienna heavily depends on infrastructure for
flood control, water management, and improving
accessibility, often at the expense of natural processes.
Reevaluating this approach and promoting natural or
nature-based solutions, while ensuring public accessa-
bility, is essential.

To utilize natural water sources like streams,
rainwater, and household runoff, currently managed
underground in mixed sewer systems, nature-based
surface purification methods should be implemented.
This allows to establish ecosystem corridors, connect-
ing green spaces and providing valuable ecosystem
services.

The alignt mobility infrastructure with historical
water flows presents both risks and opportunities.
Aligning potential ecosystem corridors with highly
frequented mobility routes ensures consistent prox-
imity to ecosystems, thereby emphasizing their value
to as many people as possible. However, achieving this
goal may necessitate restrictions on motorized indi-
vidual transportation.

The need for spaces for community, social interac-
tion, and co-production should be met by integrating
them within urban ecosystems and in conjuction with
ecosystem corridors, fostering experimental and col-
laborative environments.

Viennas green-blue system, moulded by the city, and
its urban systems shaped by the landscape presents
an opportunity to leverage urban spaces, fostering a
return to development along the water.

Legend

- Natural areas (forest)
?ﬂ Agricultural used land
H Urban (green) parks

2 Low density build areas

I-1:-0 High density build areas

. Urban development
- Social housing
- Hydrogeological types



MoBILITY
INFRASTRUCTURE
ALIGNED WITH WATER

SEWAGE
INFRASTRUCTURE
WATER STREAMS AS BASE

URBAN DEVELOPMENT
ALONG WATER STREAMS

GREEN-BLUE
DEVELOPMENT
SHAPING THE URBAN

0 2,5km . [Fig.81]: Layered green-blue and urban system
—— Source: Stadt Wien2023,

—
S
w

Socio-Ecological System



106

CONCLUSIONS
CHALLENGE (PRESENT)

Exchange of natural
processes & surfaces
through artificial and
engineered processes.

Linear water utilization
on the cost of the natu-
ral water & eco-system.

POTENTIAL(FUTURE)

Transition towards
natural & blue-green
systems to benefit from
ecosystem resilience &
services.

- -

Drainage by the means
of streams to benefit
from ecosystem values,
utilizing Vienna’s unique
landscape & urban

morphology.

It

Dispersed and frag-
mented green spaces
& prioritizing of
car-friendly public
spaces.

Connecting green spaces
& habitats as green cor-
ridors through rainwater
drainage & redistribu-
tion of car infrastructure.

People are mentally and
physically disconnected
from the ecosystem and
its benefits.

Aligning ecosystem &
social benefits/ flows
enables to enhance living
conditions & reestablish
valuing of ecosystems.

/\,—

o

Limitied spaces for
social interaction,
experimentation and
stewardship within
ecosystem

Fostering the eco-
system as communal
infrastructure for
co-creation allows acti-
vation of public spaces
& communal activities.

However, how are these leverages distributed
within the social and spatial fabric of the city?
Which areas are particularly marginalized?

Legend

robust eco

?«,b\ Blue-gre
; green space

Integrating gree

1corridors connecting & creating
5, utilizing streams & water runoff

ﬁfx\ Social amenities & communal spaces integrated

" into & comple

menting blue-green infrastructure
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3.3 THE SOCIAL SYSTEM OF VIENNA:
VULNERABILITIES AND INTERDEPENDENCIES

A; shown on the map and supported by previous
nalyses, it is evident that certain areas of Vienna,
particularly those with low-income and marginalized
populations, face challenges related to inadequate
access to green spaces, which subsequently exposes
them to climate-related hazards. Within the context
of environmental justice initiatives, a central focus of
this thesis is the equitable distribution of resources,
benefits, burdens, and opportunities associated with
green spaces, as advocated by Haase et al. (2023).
This emphasis shifts toward Viennas low-in-
come neighborhoods, which are characterized by
rich cultural diversity and residents with migration
backgrounds. This unique composition renders
them particularly vulnerable to various forms of in-
justice. These injustices include procedural injustice,
resulting in limited participation in decision-making
processes, and interaction injustice, characterized by
discriminatory interactions among residents. Such

interactions often fail to address the needs, values,
and preferences of these residents within a safe and
equitable environment (Haase et al. 2023).

Furthermore, to proactively mitigate green space
gentrification, the research is centered on areas with
a substantial presence of social housing. These areas
are safeguarded from gentrification due to their own-
ership structure and offer simplified intervention op-
tions for public authorities.

2 1 L
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3.3.1 DESIGNING A JUST CLIMATE RESILIENT TRANSITION

AREAS OF FOCUS AND THEIR CHARACTERISTICS
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0 2,5km [Fig,84]: Areas of focus based on income, water typology, diversity of urban typologies and social housing
as possible access points

Data source: AK Wien 2018, Stadt Wien 2023



A | HERNALSER HAUPTSRASSE
Hydro-morphological type:

o stream
« terraced ground

Urban typology:

« Mainly grinderzeit block, spacious block, special

public type

Social housing:
- little

Income:
« low-medium mixed

B | VIENNA CANAL - SECHSHAUS
Water type:
« Vienna canal

Urban typology:
« Mainly griinderzeit block, modern post war
development
Social housing:
« available
Income:
« Verylow-medium

C | FAVORITEN
Water type:
« dryand disconnected

Urban typology:

« Mainly griinderzeit block, modern post war
development, spacious block

Social housing:
« high
Income:
« Verylow

[Fig.85]: Areas of focus
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4. DESIGN FRAMEWORK

esearch by design process involves the system-
tization of urban patterns. This includes the
specification of various types, which are determined
by considering hydro-morphology (landscape mor-
pﬁology) and urban morp[ljology as key factors. The
selection of case studies is driven by the objective to
encompass a wide spectrum of hydrological condi-
tions and urban morphologies, encompassing so-
cio-economic vulnerabilities.

Within these case studies, a comprehensive de-
sign investigation unfolds. This investigation is a
multifacetedg process that includes design activities,
literature research, and a process of deconstruction
and reconstruction.

This design exploration is conducted first via
mapping to define urban, landscape and social
characteristics of the research areas, establishing a
cohesive district-wide strategy and design concept.
Subsequently, detailed analysis and the integration
of interventions are explored via sections. These sec-
tions enable a layered approach at the street scale, dis-
playing values throughout the green, blue and social
systems.

The ultimate goal is to develop exemplary inter-
ventions that holc? the potential for transterability to
other locations within Vienna. These interventions
are encapsulated in the form of design principles,
allowing for a systematic and strategic approach to
address urban challenges.

Through the multiplication and refinement of
these principles, an assemblage of design elements,
fostering the integration of a social green-blue net-
work, towards a climate-resilience Vienna, is dis-

played

| NoOTES:

[Fig 86+89]: Source: Woluwe Waterland - fallow + 1010au, 2022

Source: LEspace Bleu Eurométropolitain - Studio 8 Paola
Vigano, Chiara Cavalieri 2015)

Source: Waterplan Antwerp, De Urbanisten 2018

a multitude of water projects

Fallow+ 1010au X0th centary outskirs o Brussels W

<o
Watervertragend /
-bergend dak
by Slim waterdak /
k polderdak
Sedumdak
71
F o Rijk groen dak /
MbSL gokakker

Veel infilratie / Weinig rime Veel inflrate / Veel rimie

0@ eRATIEVELD / WADH WNEAR) @) ©) €

Weinig infiratie / Weinig ruimte

Q wresmosuustsovwen ece

[Fig.88]: Stormwater design principles

UWE WATERLAND 31032022

[Fig.86]: Water interventions

|Fig487[[: Waterscape within

different morphologies

-

[Fig.89]: Elements of design
throughout watershed
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4.1 DEVELOPING DESIGN PRINCIPLES

he following chapters establish ~principles
with  practical ~ implications. These  pro-
posed solutions, facilitating the transition flr)om
systemic to programmatic changes, have the
potential to instigate alterations in land use.

Recognizing the impact of contextual dynamics
on specific principles and their practical implica-
tions is crucial. Understanding the interrelation
of theories with practices, solutions, and corre-
spondilég principles is essential. This chapter aims
to elucidate these relations by systematizing urban
form and generating design principles regard-
ing to research theories, case studies and inter-
views as design elements of climate-resilient city.

Functioning as a tool, it conceptualizes the inter-
twined urban and landscape morphology of Vien-
116 na, considering local social demands. It simplifies
the complexity of the local context into abstract and
queryable elements. This system streamlines com-
plexity and aids in the subsequent design process,
using a layered approach to highlight added value

within different systems—green, blue, and social.

This approach arises from two distinct needs: (a)
comprehension and potential control of a complex
system; (b) creation of essential design tools for con-
structing something functionally and structurally
coherent (Salingaros, 2000). These principles and
systematizations serve as the foundation for further
design exploration and enhance transferability. They
facilitate the synthesis of findings into conclusions
and design interventions.



EvALUATION

TIMEFRAME

Estimated value based on feasibility, required engi-
neering measures, ownership and necessary systemic

changes (effort).

= short-term (ca. 1-5 years)
|
j— mid-term (ca. 6-15 years)
—
E long-term (ca. 16-30 years)
SOURCE

Theory

Case studies

oap

Best-practice

SYSTEMIC VALUES

Principle contributes to:

i
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Blue System
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QUALITATIVE FRAMEWORK

INTEGRATION AND CONNECTION OF ECOSYS-
TEMS

The approach centers on integrating ecosystems
and their services into the built environment through
a green network. This includes establishing green
corridors in neighborhoods, ensuring multifunction-
ality of spaces, strengthening urban parks as ecosys-
tem patches, and promotin% shared and communal
public space use through enhanced eco-mobilities.

A Ecological Urbanism, Urban Ecology,
Biodiversity Sensitive Urban Design
Andersson et al. 2019; Hansen et al. 2019;
lan McHarg 1996; Waldheim 2016;
Kirketal. 2021

O In practice
CIPRA 2010, Russo et al. 2023,
UNaLab 2019, World Bank 2021

NATURAL WATER CYCLE MANAGEMENT

This principle integrates water-cycle manage-
ment into the urban space, encompassing the inte-
gration of infrastructural, environmental, and social
systems. It addresses the comprehensive manage-
ment of stormwater by the means of streams, and
water retention & detention areas

This approach spans various scales and includes
structural elements, such as infrastructure develop-
ment, like daylighting, and non-structural compo-
nents like governance.

A Water-sensitive urban design
Wong 2006; van der Meulen, Van Dorst,
Bacchin 2023

O In practice
Prominski et al. 2017, Officials 2017, Slaney
2017, Steenbergen 2008, Zumsteg et al. 2016

FOSTERING AWARENESS AND RECONNECT-
ING PEOPLE TO ECOSYSTEM SERVICES

The principle centers on raising awareness and
reconnecting people to ecosystem services, especially
in areas lacking green-blue infrastructure. The goal
is to promote environmental justice and knowledge
systems for vulnerable populations by aligning eco-
system benefits with social advantages and strength-
ening public institutions.

In the design framework, local demands are iden-
tified, and the green-blue network is established as a
multifunctional social infrastructure. It caters to ed-
ucational, communal, collaborative, and recreational
needs while integrating productive elements. This
approach allocates space for experimentation and
learning, emphasizing co-creation. Fundamentally,
it prioritizes the stewardship of ecosystem services,
aiming to create urban environments that harmo-
nize with nature.

A Societal resilience
Andersson et al. 2014; Folke 2016;

Environmental justice

Haase 2014
O In practice
Vigano, Secchi
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MAIN DESIGN PRINCIPLES

INTEGRATION AND CONNECTION OF ECOSYSTEMS

CONNECTING GREEN SPACES

Green corridor
Ecological corridors (strip ofhabitat) continous
:]y connect (core) ecosystems to create a greer

-1 . '
1network, providing ecosystem benefits (cooling,!
1 recreation, etc) & improving biodiversity.

Prerequisite:

' «combination with natural rainwater

u

I,

drainage

Maingreen [/
corridor
Main green corridor
connecting core eco-
systems  continously;
patchesconnectedtoit.
Prerequisite:
«existing stream
to develop
streamscape or
existing corridors
«core ecosystems to
connect

Multitude of
green connections
(Diverse) green  cor-
ridors,  connecting
green patches & corel
ecosystems with minor|
interruptions.
Prerequisite:
«Main corridor
& drainage not
feasible (barriers)
«Connection of
existing green patches
t

URBAN SPACE AS ECOSYSTEM

A
'
'

Ecological urban patches
! Urban patches are nodes in a green-blue net- '
+ workand kept naturallyas biodiverse habitats, ¢

A

1 emphasizing the integration of vegetation !
! feamring native species. The principle neces-
! sitates high connectivity with other patches

Prerequisite:
« openspace

« combination with water detention/ retention

SHARED COMMUNAL SPACE

Eco-mobility concept
To establish a green-blue network, a funda
mental reimagining of public spaces is im
perative. The cities mobility concept target
a modal split of 85% journeys eco-mobility
and 15% by private motorized transport unt

2030.
Prerequisite:

- qualitative eco-mobilities

Breathing surfaces
o enhance soil quality and its capacity for

nicroorganisms & in
cosystem benefits, it i

itionally, when paving

rerequisite:

MULTIFUNCTIONAL SURFACES

filtration, promoting
s imperative to leave

pen surfaces unsealed whenever feasible. Ad-

isunavoidable, opting

or permeable pavements is essential.

contextualized interventions

Parks as

natural nodes
Patches with low den-
sity, like Parks, are kept
as natural as possible,
with wild & unmown
vegetated areas.

Prerequisite:
« low density and
low sealing

W] Squares as

N

green nodes

atches with high den-
sity or sealing provide,
although their limited
capacity,  biodiverse
\r'egetati()n, unsealed
areas & a continous
green connection.
Prerequisite:
+ medium to high

density or sealing
A
2,

Parking space
reduction

The cities objective
is to decrease private
car ownership to 250
vehicles per 1000 in-
habitants until 2030
Prerequisite:
collective and
temporary parking
city’s mobility
concept

Ecosystem &
eco-mobility value
Aligning green and
eco-mobility  con
nections. Integrating
bicycle and public
transport  connec-
tions into the green-
blue network.
Prerequisite:
« green & mobility
netoverlapping

| -
Prerequisite:

Stopsealing  [/\]
urfaces

o further areas are
ealed by contextual-
sed measures, as seal-
ng permanently de-
structs soil capac ity.

contextualized
interventions

Permeable ()

surfaces

The use of a variety

of water-permeable

paving reduces the
amount of sealed
surfaces.

Prerequisite:

« experimenting
with new
techniquesinurban
environments

N

Green connector
Green connections with limited connectivity

may not always be combined with rainwater
drainage. These connections may not form a

continuous pathway but can consist of green
steppingstones or islands in close proximity.

Prerequisite:

. green C()l’l"id()l”S & pﬂtChES

Interlink

Green  connections

are interlinked to the

main green corridor|

to establish a net-

work.

Prerequisite:

« main green
corridor

« redistributing
street space

Interconnect
Connections be-
tween  patches or|

nodes serve to inter-

connect and form a

network.

Prerequisite:

« patchesasnodes

« redistributing
street space

o

vide ecosystem benefits & connecting green !
1spaces & habitats. Even narrow streets have
1 vegetation & open surfaces integrated.

Prerequisite:

« Redistribution of parking/ car space

Green A
corridor
Continuous & ca-
pable of consistently
servingas a habitat.
Prerequisite:

isting stream

f()l" streamscape or
biotop corridor
hared communal

W

Green

connector

Green islands located

closely (-15m), akin to

green buffers & stripes.

Prerequisite:

-green patches to
connect

«shared communal

space A [3 @

™\
D @

Car-poor Supergratzel
Superblocks (Supergritzel, tested in Favori
en), as car-poor neighborhoods within desig

nated 30 km/h - zones are introduced.

Prerequisite:

+ 30km/h-zones; citys eco-mobility concept

Shared

O
streets

Streets in 30 km/h
zones as shared spac-
es for all means of
transport.
Prerequisite:

« 30km/h-streets

« mobility concept

A

3

'\

Collective &
temporary parking
Promote  mobility
shift with temporary
parking zones/collec
tive parking stations.
Prerequisite:
«eco-mobility
concept

P

Multifunctional infrastructure )

‘nsuring the multifunctionality of areas and
nterventions is crucial to secure multiple sys-

emic benefits. Howeve
rerequisite:

systemic focal point

1, it is necessary to es-

ablish systemic focal points per intervention.

evaluation of multifunctional potential

ocialfocus [ ]

Focus on Communa]
social  benefits,
ensuring  qualities
or human users at all
mes.
rerequisite:
social corridor
high pressure of use
proximity tosocial
institutions

Green-bluefocus| |

Focus on ecosystem
& water drainage
benefits,  allowing
flooded or wild veg-
etated areas.
Prerequisite:

only green-blue
connection

« alreadynatural

areas




NATURAL WATER CYCLE MANAGEMENT

DRAINAGE BY STREAMS

{Utilization of stream/ rainwater | .
'Natural surface water drainage via streams, canals,! '
' or wider waterscapes, through harvesting of stream '
' 1 & runoffwater to supply & provide ecosystem ben-1 '
' vefits.

' Requlrement:
.

LOCAL WATER CONTAINMENT

i Water detention & retention
'To manage runoff, prevent flooding, & harvest wa-
'ter for dry periods, various methods are emploved

-mcludmg storing, slowing, or infiltrating water!

ithrough ponds, penodlc wet lands, (terraced) basins
- retention stripes, swales, or underground reservoir:

ECOSYSTEM AS COMMUNAL INFRASTRUCTURE

COMMUNAL INFRASTRUCTURE

i Prov1d1n5 social value along green-blue i m-

frastrudure based on local demands & nec- 1 '

' cessmcs, to improve potential human-nature +
- interactions & show value of ecosystems.

: Prerequisite:

FOSTERING SOCIAL INSTITUTIONS

N

| Ecosystem with social benefits @ | Ecosystem as just instrument lm

Pr()motmg a]ust transition involves prlorltlz |
ing areas with lower income & fewer pnvate-
spaces, such s social housing nelghborhoodsI
in low-income areas, as well as vulnerable de-1

mographics like young people.

i

|

| L
i L i
| L |
1 1 . 1
'+ slope/ elevation ' :Requlrement 1 1« overlapping of social & green connections ! ! .
o sui sub-soil conditions (saturated soil) ' 'e a lation of wat v - Py [ YN 1
suitable sub-soil conditions (saturated soil) P JCUMUIon O W 1 1Social N Allgmnﬁ LI [Prioritizing educa-|| Prioritizing social |
Daylighting Rainwater 1| Water @ Llneal.‘water @: llinfrastructure eco-mobilities | ![tional institutions housingdistricts !
drainage ' !retention patches retention ' 1[Proximity to schools| [Aligning eco-mobility|! }fPrioritizing education- | |Prioritizing  social|!
Opening of former||Natural” rainwater|! {[Patchesareusedaswa- Corridors  are used|! & kindergartens: ed- | initiatives with ecosys-|} }lal facilities to promote| |housing " districts tol;
streams and reinte-| [drainage by guiding|: i|ter retentlon‘&ﬂogda— for water detention |t !lucational value, social | [tem benefits, especial-|! !|the appreciation of||upgrade living con-|;
gration into public|the water” throughlt i|ble areas (if feasible)f |retention & overflow|t |housing areas: com-|ly in areas with high|! 1lecosystems,ensure safe |ditions. .
space as stream, the public space, vial} | through  constructed||areas via retention|! Imunal & recreational, || commuting activity or|} !{school routes & up-||Prerequisite: !
Prerequisite: canals, swales, etc|t ![wetlands, ponds, (ter-| [stripes, (terrac;d) 1 1|commercial & central | |social networks. ! 1lgrade publicareas. « lowincomeareas |,
. canalized stream || Prerequisite: ! t|raced) basins or un-|fswales or  basing|t tfareas: gathering spaces| | Prerequisite: | i[Prerequisite: |
« spatial capacity. H :dergound Teservolrs. (ﬂ()(’d1118)~ ' 1| & productive benefits. | [« lack of bike routes/ |! [+ local demands & |
' || Prerequisite: Prerequisite: | i[Prerequisite: publictransport |} i lowincome i
i 1|+ suitabletopography ||+ suitabletopography |} il identifyingdemans ||+ alignment of green | i+ alignentecosystem H
11| orbuilding orbuilding V| viaparticipative & patterns with 11| &social benefits .
' 1l measures measures 1| accessible proccess mobility routes [ |

' . P 2 '
L Y i R ,
a / o L H
o o i I
. ' I L |
.. .. L i
a = o L H
L /7 / :: & L i
Guldlng the water O .Redlrectlng the water ]  Space activation Ecosystem stewardship AN
H H H

IIn dense urban or linear spaces, a semi-hard:
'cdgL withan open sole is common, while patch- i
res and natural areas typically have more natural-

' rlparlan ZONeESs.

Stream [E
Natural stream wit
natural shores to al-
low meandering,
Prerequisite:

« natural stream
with typical soil
condition

« limited infi

capacity

Canals & Swales O
Artifical canals
swales with hard or|
semi-hard edges to
guide water.
Prerequisite:

« slope

! To merge dla[nagje streams, retent water and

' 1 Activation of (public) spaces through partlapa—

' curb water systemic hazards, water is directed i ' tive & co-greative activities, fostering stewardship
' 1 towards main retention areas. : & the ecosystem ascommunal infrastructure.
: Requirement: ! Prerequisite:
« accumulation of water (top()gmphy) «local communities, social initiatives, or institutions
Change of waterflow Participative ¢Y)|[Co-creation [

Artificial water reservoirs and basins are
strategically employed within patches and
streets to alter the natural flow of water. The
diversion is facilitated by accumulating it
through damming measures.
Prerequisite:
« terracing, damming

or soil excavation

1TOCESS

participatory process
initiated by the munic-
ipality enables the acti-
vation and shaping of|
green-blue infrastruc-
ture in accordance
with local needs.
Prerequisite:
« publicinitiative

Local initiatives &
distribution of spaces
for small scale green-
blue  interventions
to uplift neighbour-
hood ("Gratzeloase”).
Prerequisite:

« social initiatives &

public funding

! I’romotmg ecosystem stew: ardshlp & maintain- !
' 1ing green-blue infrastructure requires collab- 1 '
1 oration and engagement from diverse groups.

: Requirements:

 coregroup,

Comprehensive management plan, overseen by

Social/ public [/
institutions
Engaging young|
community members
through  collabora-
tion with kindergar-
tens, youth centers,
and schools for educa-
tional purposes.

Residents [/
Local  involvement
from  underserved
communities or gar-
deninginitiatives with
limited green space.
Prerequisite:

« public

management plan

—
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—
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SPATIAL SYSTEMATIZATION OF VIENNA | 1 QUESTION

GREEN SYSTEM:

) Is 1T A PATCH OR/ AND A CORRIDOR?
To ensure transferability, but also connectivity of

green spaces, natural water cycle management and — Focus on public & semi-public spaces within evaluated
communal value of interventions, the input navigates urban densities

through three layers, requesting different urban, INFLUENCED BY URBAN FABRIC CHARACTERISTICS

landscape & social characterisitcs. BBy T\
= ot s
é’%@%@ R o)
| Q LAY B
*:@ @& R .'.'

Types of Importance of Availability
buildings connection of space

PATCH: CORRIDOR:
Wider spaces like squares, Linear spaces with connecting

parks, or ecoloical entities function, like streets

| Sealed Seale Mainly Important  Mobility Connec-
patch, / N open mobility  connec tion of
urban, surfaces  surfaces, connec- tion usage  minor
| dense mediocre  tionusage tocertain  impor-
to low limite extent !
density possible possible




| 2. QUESTION

| BLUE SYSTEM:
| WHAT IS THE HYDRO-GEOLOGICAL TYPE?

| > Focus on evaluated hydro-geological types

INFLUENCED BY LANDSCAPE CHARACTERISITCS

Topography Soil Hydrology

RUN-OFF:
Water run-off due to slope and
fittitng urban layout

ACCUMULATION:
| Accumulation of water due to
flat topography and urban layout

Closed
& sealed
system

Historical =~ Teracced

stream gravel &
. ¢ .

with sand soil

related soil

conditions

Closed
& sealed
system

| Historical ~ Teracced
stream gravel &
. © .
with sand soil
| related soil
conditions

e me e e e

r— - - - = = - - — — — 1

| 3. QUESTION (FINE TUNING) SocCIAL MORPHOLOGY

SOCIAL SYSTEM:
WHAT IS THE SOCIAL VALUE?

— Focus on areas with low income and social housing

INFLUENCED BY SOCIAL CHARACTERISTICS & JUSTICE GOAL

e Try

e
k300

Nog ~o?

¢ S

SOCIAL PROGRAM:
Requirements for the space

e ~ %

Educational Productive
Demand for
hands-on
learning
near ed-
ucational
institutions.

Collective

Demand for Demand for

active usages communal

& movement gatherings,
gathering
meetings,
and collec-
tive activi-
ties.

Recreational Active
Demand for
recreational
usage &
leisure

Demand for
commercial
usages like

© ~
space for
delivery

e

v

- = o
me e e W W
SIS —————
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The following design exploration, investigates the
integration of natural water cycle management and
the provision of connected ecosystems as a commu-
nal infrastructure, focusing on the street scale. This
approach is aimed at showcasing difterent urban sit-
uations typical of Vienna, characterized by diverse
hffdromorphological features and urban fabrics,
along with their associated potentials and challenges,
particularly in low-income areas, addressing envi-
ronmental justice concerns. The neighbourhoods of
Hernals and Favoriten are selected as exemplary fo-
cusareas. The integration of the principles (p.125) are
explored throu%_lh sections and mapping, enabling a
layered approach and showcasing benefits across c%if—
ferent systems.

A| HERNALS
Hernals is chosen due to its low-income status

and the presence of an existing, yet canalized stream
(Als). It also exhibits significant disparities in green
space provision, along with limited environmental-
ly friendly transportation options. The area features
a heterogeneous urban fabric, predominantly influ-
enced by Griinderzeit architecture, representing a
historically typical district in Vienna.

B | FAVORITEN

Favoriten is selected based on its contrasting
hydromorphological characteristics, absence of a
stream landscape, and socio-economic vulnerabili-
ties, including ll())w—income demographics, high mi-
gration rates, and a notable lack of green spaces in a
densely populated setting. The presence of a pedes-
trian zone as part of the central public space presents
distinct challenges and opportunities, unique to Vi-
ennas urban context.

0000S€

0005¥€

0000¥€
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PROVISION OF
CONNECTED
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ECoSYSTEM
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4.2.1 PROFILE: HERNALS

Hernals, Viennas 17th district, emerged in 1892
from the fusion of the independent municipalities
of Hernals, Dornbach, and Neuwaldegg, housing
approximately 56,000 residents. The district is appre-
ciated by its inhabitants for its proximity to both the
city centre (west) and recreational areas (east).

In terms of its social and urban structure, the dis-
trict is a typical Viennese district: the average age is
42, the unemployment rate is 10.1%, the population
is growing and the average net income in the district
is slightly below the city average (Land Wien 2023).
However, notable spatial disparities exist within the
district, characterized by differences between its east-
ern and western areas.

While the eastern precincts, near the city centre,
accommodate around three-quarters of the district's
population in just one-sixth of its area, boasting
Grunderzeit architecture and dense population, the
western part (Dornbach, Neuwaldegg, Heuberg) fea-
tures villa districts, old village cores, and communal
housing estates in tranquil green surroundings.

Characteristic for Hernals is a strong demograph-
ic mix, reflected in the diverse fabric of its neighbour-
hoods. The building area of Hernals covers 36% (also
citywide) of the district area. Green spaces cover 53%
of the district area. However, 91% of the green space
consists of forests, meadows, and agricultural land,
mainly located in the western part of the district.
Public parks and recreational areas constitute a mere
4.4%, highlighting the shortage of green amenities,
particularly evident in the eastern precincts of Her-
nals (Figure 90) (Stadt Wien 2023).

The west-east disparity, mirrored in income dif
ferences, resulted in conducting the design explora-
tion on the eastern part of Hernals, spanning from
the Alszeile and Leopold-Kunschak-Platz to the end
of the Jorgerstrafie and encompasses Kalvarienberg-
gasse, Hernalser Hauptstrafle and Pezzlgasse. This
area is particularly vulnerable to climate extremes,
demanding the integration of green infrastructure.

The districts main traffic axis is Hernalser
Hauptstrafe, tracing its origin to a Roman traffic
route, extending towards the Wienerwald. Together
with other streets along the course of the Alserbach
(Jorgerstrafle, Dornbacher- and Neuwaldegger
StrafSe and Alszeile west of Vollbadgasse), it forms the
main traffic and historical development axis of the
district. Between the Giirtel and the sports club stadi-
um, it also fulfils the function of the most important
commercial street in the district, notably Elterlein-
platz in conjunction with JorgerstrafSe. Subsequently,
Kalvarienberggasse, intersecting Hernalser Haupt-
strafle at Elteﬁeinplatz, is significant in Hernals com-
mercial landscape.

Predominantly, commuter traffic from the west-
ern precincts utilizes the Hernalser Hauptstrafie.
Given the 17th district’s relatively sparse network of
cycling infrastructure, there is an acute need to es-
tablis)h alternative cycling connections (Stadt Wien
2023).

| NOTES:

Right page [Fig 90]: The documentation of Hernals reveals both
its spatiaT attributes and deficiencies. This collection of urban

elements, which delineate local contexts (Rowe 1978), highli
absence of qualitative green systems within a predominantly

shts an
¢

i

/built

and sealed environment. The impressions were collected during a

walking tour conducted as part of my field trip in Vienna.
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HERNALS: THE GREEN SYSTEM

ANALYSIS

The Wienerwald serves as a core biotop in the
west, while the area along the Danube canal and the
Danube are important biotopes in the east. Despite
plans to connect these ecosystems, implementation
has been insufficient thus far.

The building density increases from west to east,
resulting in a high amount of sealed surfaces and lim-
ited availability of green space, especially in the east of
Ottakring (16th district), Hernals (l7th§, or Wahring
(18th). The existing smaller green parks & squares in
Hernals are isolated, leaving the potential for con-
necting these to increase green spaces and create a
network of ecosystems.

In Hernals, the western areas are inadequately
connected via public transport and bike routes, lead-
ing to heavy commuter traffic from wealthier areas
towards central Vienna towards the Hernalser Haup-
strafSe & Jorgerstrafle.
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[Fig. 91]: Analysis green system Hernals
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HERNALS: THE GREEN SYSTEM

PRINCIPLES
« Streamscape as main green
corridor in ecosystem network

« Green corridor connecting core W
ecosystem patches 12
« Ecosystem patches as nodes in

anetwork connected towards
main corridor

« Fostering eco-mobilities with
ecosystem benefits & reducing

parking space

« Car-poor supergratzel with
shared streets & temporary/
collective parking

S~
STREAMSCAPE AS CONTONOUS
BIOTOP/ ECOSYSTEM CORRIDOR

BETWEEN oborag BIOTOPES
~ -
~ ~

w/

T | CHRISTINE-NOSTLINGER PARK
B | LEOPOLD-KUNSCHAK-PLATZ
| PEZZLGASSE

D | KALVARIENBERGGASSE

. E| SANKT-BARTHOLOMAUS-PLATZ
F | UPPER JORGERSTRASSE

G | LOWER JORGERSTRASSE

0 50 100 m
L1 |




CORE BIOTOP FLYSCH-VIENNA WOODS!:
CONSERVATION AND DEVELOPMENT OF
THEABITAT DIVERSIYOF NEAR-NAT=
URAL FORESTS (‘N (e ANN\‘NC,)

r/ ~ Q 2 \\
~ - CORRIDOR AS GREEN BIKE
~ /%ONNECT\DN INTO INNER chy)‘, \ )
-
3 = N
~

/ MPROVEMENT OF THE BIOTOPE RESOURC
ES WITH NATIVE SPECIES 5 PROTECTION

7 \\“\‘ Prore DANUBE CANAL WITH BANKS!
5 — "

- , 2 :'\\\\\ 'i’

|
el o g 7
(] -n T - - J =7 V4
SQUARES § PARKS AS URBAN  f=El— | ¥ , P
& LOCAL BIOTOPE PATCHES 7z
a l\ M _/ /1 Ma I
-2
/
T-- I 1
I I I
OTTAKRING BIOTOPE NETWORK.: PRESER- € RS
VATION AND DEVELCPMENT OF CONNECTING VIENNA BELT: ROWS OF TREES % GREEN SPACES
corrmERS (IN PLANNING) \/ PROVIDE GREEN LINK BETWEEN SECTIONS OF THE {\S

SOUTHERN INNER DISTRICTS % OTHER GREEN

sPACES (IN PLANNING) beco @

[Fig92-94]: Micro analysis and concept green system Hernals
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HerRNALS: THE BLUE SYSTEM

ANALYSIS

Due to the landscape morphology, streams have
historically meandered through Vienna, playing a sig-
nificant role in shaping the citys landscape and urban
layout. These streams, originating from the Wiener-
wald, flow over moderate%y productive groundwater
found in platy, loamy, and less permeable sandstone
gravels (WGM 2019). This geological composition
makes them ideal for diverting rain and stream wa-
ter, as they naturally accumulate water and have slow
infiltration rates. Urban development led to the ca-
nalization of these streams, with many now flowing
underground, occasionally supporting wastewater
flow, as seen with the Als in Hernals. Leveraging these
former streams for stream and rainwater drainage into
the Danube and to supply green corridors is essential
for natural water cycle management in the city. Multi-
functionally incorporating wider spaces in the urban
layout allows for the integration of water retention/
detention areas, effectively slowing down rain and
stream water runoff and enabling collection and stor-
age for dry periods. Wienerwald streams and rivers,
such as the Wienfluss, along with favourable topogra-
phy, are also present in many other districts of Vienna
(16th, 18th, etc.), presenting opportunities to enhance
Vienna's climate resilience.

Legend

= Vienna canal/ streams

Catchment areas

- - - Canalized streams Course & accumulation of water
based on topography & distribution
Run-off floating istoric course of stre:
N g Historic course of stream
- direction - (1630) .
I _| Run-off floating patches Gravel banks
: Auer floors (Floodplain
- Topography . soils)

A Catchment areas &\ Green areas
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[Fig95]: Analysis blue system Hernals



HERNALS: THE BLUE SYSTEM S

PRINCIPLES
« Utilization of rain & stream water Z/[ / >
via daylighting of stream /7

+ Streamscape to guide and 7 / ,
drain stream/ rainwater with / RETENTION AREAS, .
distributing canals — S MECHANISMS SERVE
- / / / OFF, MITIG FLOOD

« Patches (squares & parks) are OF SEWAGBLANALS.

used to store and infiltrate water

« Streets as water storage/ infiltration
areas, when topography allows
accumulation of water

« Canals, swales & rain gardens
distribute (rain) water to stream

134
AYLIGHTED STRE

AS MAIS INAG
SYSTEM
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B | LEOPOLD-KUNSCHAK-PLATZ
C| PEZZLGASSE

- D| KALVARIENBERGGASSE

E | SANKT-BARTHOLOMAUS-PLATZ

F | UPPER JORGERSTRASSE
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@ Rétention areas
ﬁ Mdin draipage stream
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(possiblyla
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[Fig. 96-98]: Micro analysis and concept blue system Hernals
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HERNALS: THE SOCIAL SYSTEM

ANALYSTS

The western part of Hernals lacks sufficient con-
nections via public or eco-friendly transportation
options. Conversely, in the east, the potential green-
blue corridor aligns with tram railways, creating a
demand for eco—tgriendly alternatives in the west and
offering the potential to synchronize eco-friendly
mobility with ecosystem benefits.

This potential route passes various educational
facilities and social housing areas. Integrating the
green-blue network with these institutions can yield
numerous social benefits for users, including stu-
dents and residents, while also strengthening social
infrastructure.

Linking social institutions to the green-blue mo-
bility corridor establishes a network that provides
social amenities tailored to local needs, thereby up-
ﬁrading areas along Hernals and increasing accessa-

ility to the ecosystem. While the section from Vien-
naforest to Elterleinplatz is predominantly residential
and educational, the stretch from Elterleinplatz to the
Vienna Girtel is characterized by commercial use.
However, the JorgstrafSe area features several vacant

round-floor spaces. Integrating a green-blue corri-
dor here has the potential to rejuvenate the area and
foster vibrancy.

Legend
Social housing (high Public/ private  ___ Train/
tolow amount of ffats) transport facilities Metro
% lpllklmh:k”l && K;ll}“l:tp“l\/ ———- Tram
W Coplicites \\ Greenaras_ B

Public/ private admin-
istration

345000N

342500N
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[Fig. 99]: Analysis social system Hernals
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HERNALS: THE SOCIAL SYSTEM

PRINCIPLES £ Iy
« Aligning eco-mobility routes with S
ecosystem benefits

>

« Prioritization & connection of
educational facilities

o

+ Ecosystem as social infrastructure

« Fostering ecosystem stewardship

138
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L INFRASTRUCTURE INFLUENCED
ALSOCIAL DEMANDS AND § AS
TY ROUTES, FOR EXAMPLE TO
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TrRAIN STATION HERNALS, AS
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CONNECTING SOCIAL INSTITUTIONS TOWARDS
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~. Social hetwork

@ Educational mstitutions
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[Fig. 100-102]: Micro analysis and concept social system Hernals
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GREEN-BLUE-SOCIAL CORRIDOR FOR HERNALS

CONCLUSION SYSTEMIC FOCUS iﬂi
The design concept outlines a green-blue-social
corridor featuring interconnected green spaces (patch-
es), drainage canals/swales, and social amenities, par-
ticularly educational facilities. Within this corridor and
network, systemic focus areas are identified. In addition
to establishing seamless bicycle connections and inte-
grating mobility stations, there is a strong emphasis on
providing activities for children and young people near
educational facilities, as well as creating recreational and
communal spaces around social housing areas.

In locations already proximate to natural surround-
ings and less densely urbanized, the focus shifts towards
nature-oriented design, incorporating areas for wild veg-
etation and promoting ecosystem values. This includes
allocating space for flooding within the green-blue in-
frastructure and establishing natural riparian areas.

In more densely urbanized spaces towards the east,
the priority is to maintain or provide adequate space for
social activities and residents within the (urban) eco-
system, with varied focal points or minimum benefits
for each system. Ensuring proper drainage and storage
of rainwater within the urban space is essential, with
specific areas of focus influenced by the potential to
connect green spaces (patches) and social infrastructure
to the main corridor. This often results in overlapping
systemic values, but also results in purely social, green,
green-social, green-blue, or purely blue connections.

In the further design exploration, the integration of
this natwork and their benefit are investigated.

RAINWATER HARVESTING AND
PERIODIC WETLANDS INTE-
GRATED IN SRUARES § PARKS

Legend (PaTCHES)
|={> Green corridor ﬂ Main drainage ~~ Mobility corridor
stream with social benefits
# = Planned ecosystem  »+=? Complementary Mobility stations URT
corridors dlkmmgc network connection points e
~ ~. Green connector @ Retention/ deten- RN Social benefits CON
: tion areas focus

{\S Fostering/ pre Drainage network I Ju\xlt_mm\
serving ecosystem of swales/ canals active focus
ational

communal focus

benefits Re

Productive & 0 500 1000

" gastro focus




STREAMSCAPE WITH NATURAL Focus oN EDUCATIONAL DEMANDS,
RIPARIAN AREAS ALLOWING ACTIVITIES § EXPERIENCING THE BCO-
OVERFLOODING SYSTEM.

PATCHES AS NODES § SMALL
BIODIVERSE HABITATS WITH NATIVE
SPECIES, WILD GROWING VEGETATION
§ MAINLY UNSEALED AREAS

Focus oN COMMERCIAL /r" ;
DEMANDS, SPACES FOR P <
DELIVERY § GASTRONOMY

STREAM WITH HARD/ SEMI-
HARD EDGES IN DENSE AREAS

AN PATCHES WITH CONNECTED GREEN

ANDS AS SMALL BCOSYSTEMS AND /

NECTORS IN A'NETWORK. Focus oN DEMANDS FOR SOCIAL INTER-
ACTION, ACTIVITIES AND RECREATION

%)

[Fig103]: Conclusive concept Hernals
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LAYERED DESIGN EXPLORATION VIA
SECTIONS

In the further design exploration, the integration of
the green-blue-social network into the urban context is
investigated through sections. Using these as the pri-
mary method allows for consideration of subsoil char-
acteristics, a human perspective at the street scale,and a
layered approach across different systems: green, blue,
and social.

Initially, each focus area undergoes detailed anal-
ysis, assessing its current state, urban and landscape
characteristics, as well as social demands. These anal-
yses incorporate findings from mapping and microsto-
ries to comprehensively capture the area.

Subsequent sectional examinations depict the area
in a transitioned and idealized climate-resilient scenar-
io, with earlier defined principles integrated into the
urban context. Additionally, the benefits and charac-
teristics within the blue and social systems are clearly
showcased, making values easily understandable.



THE PRESENT

LAYERED SYSTEMATIZATION

Focusarea is analysed
thoughout different

layers, evaluating urban &
landscape types, as well as
social characteristics and
demands. Systematization and
idendification of focal areas &
systems.

Systemized
(spatial) type

Location of
section

Focal system

CURRENT LAYOUT SECTION

Present state ofdesign

area is displayed with soil
characterisitcs, current usage,
spatial layout/measurements,
and feedback from local users,
illustrating local demands &
knowledge at the street scale
comprehensibly.

THE GREEN
SYSTEM

Displaying finalized & ideal
transition of urban landscape
towards ecosystem integrated
and climate resilient
environment in street scale.

THE BLUE
SYSTEM

Displaying water system
related principles and its
value and character in
transitioned urban landscape.
Showcasing potential state
within rain intense periods.

THE SocCIAL

SYSTEM

Displaying social system
related principles and social
benefits and character in
transitioned urban landscape.
Showcasing potential usages.

SOCIAL CHARACTERISTICS?

Us;\%c adjacent  <g-----eeeeenev RESIDENTIAL
buildings

Impression <«

local user

(interview)

Impression P S
field trip
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Main principle

Principle

i Intervention
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Wealways hang
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skateboards

Zoom or
different
perspective

Main principle
Principle
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Change of e
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A | CHRISTINE-NOSTLINGER PARK

An analysis and systematization of urban, land-
scape, and social characteristics are presented in the
specific focus area, displaying demands and focal sys-
tems.

Subsequent pages illustrate the integrated princi-
ples within the transitioned & aspired climate-resilient
urban landscape and showcase water characteristics
and social benefits.

« spacious green park (patch)
+ noimportant mobﬂity connection

« potential & planned important green
connection (corridor)

THE PRESENT

street

sidewalk
parking

pedestrian
pedestrian

Our children need
space to run around

and to exﬁjéﬁ%@w
M

38 34 20 8,0 50 6,5 75




terraced slope kindergarden (3)
g

historical stream bed playground
natural water run-off sport area 145
accumulation of water social housing g
g
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]
58]
= TS &
3 S 3 g
& = A
= We always hang =
Y ) g
out here with our

skateboards

[Fig.104]: Section present state
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A | CHRISTINE-NOSTLINGER PARK

SYSTEMIC FOCUS Shared communal
space
iui Shared space &
parking space
reducAtlon
TIMEFRAME !

i Reduce space for
= vindividual transport &
] ' private usage of public

' space

' 30km/ h zonesare

: shared-space zones,

s reducing and slowing

'down individual

“motorized transport

146 |
E B 53
g = e R
5
S &,
S

Breathing surface

Stog sealing
surface!

Construction stop of
paved/ sealed surfaces
& reducing paved areas
where possible

i
i

|

i

i

i

i

|

i

i

i

i

E

i The principle emphasizes
! preserving natura

» surfaces, exploring

+ permeable coverings and/
- or water storage feasibility
' forsealed surtaces.

' Traditional parking areas
 are transformed using

i grass pavers for enhanced
! ?unctlonality and

' environmental impact.

' Forsidewalk tiles and

» other permeable surfaces

+ are used.

S

Green corridor

Natural stream land-
scape as green corridor

A

j
i Space for
E waterstream
1landscape with
' green shores as green
i corridor to foster
‘biodiversity

Excavate old stream beds
based on urban spatial
constraints, creatinga flat
surface for natural water
flow (allows water to follow
own streaming route). The
nutrient-rich valley floors,
enriched by clay in sediments,
support diverse flora and
fauna. Use of poles to stabilize
sedimentation, forming gravel
islands akin to young dge taic
systems, mitigating runoff
speed.




THE GREEN SYSTEM

o Ecological patches
Terraced Terraced living
mounted basins slopes
4
(Vegetated) gabions or Terraces through

relocation of local soil

and stones to form basins
(nature-based & long term
approach).

stone barriers used for
terracing slope to fixate
basins/ errosion.

Excavate and pile soil to create
basins, best situated in sloped
areas with a sizable water
catchment. Hanging valleys,
with moderate slopes, are ideal
for water accumulation, partly
stabilized by wattle fences
(Polster2008). These consistently
moist environments foster a
unique biosphere, providing
"~ microhabitats for diverse flora
and fauna, servingas a freshwater
soyrce during dry periods.
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A | CHRISTINE-NOSTLINGER PARK

Linear water
retention

Infiltration & (bio)
retention stripes

E Mitigates

rheat, stores and
sinfiltrates water,

1 mitigates air/ water
 pollution

Ecosystem ~ Aligning
stewardship eco-mobilities
Local ecosystem - Green-blue mo-
management bility network
A A
- Vital service & +Aligning eco-
rmaintenance of mobilities with
rthe green-blue recosystem benefits
1 network is ensured rservesasa pull factor
rthrough ecosystem rand reward for
+stewardship in the ' choosing eco-friendly

+form of partnerships
_HOUSING 1 ;and the involvement
- K +of residents and-

reducatia
' withif
' vicinit

rtransportation: This
ralignment enhances
rawareness and
wvisibility of ecosystem
! Serviges.

Daylighting

Natural water drain-
age by streams

A
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iwide array of benefits, such
1as heat mitigation, nutrient

rand pollution removal, g
/ YA
Ay £

+groundwater recharge,

v and flood miggation. It
_@terregﬁ}é%stﬂfgj At

" unoff treafmengand -

o IR o
PR AR R U R )
5

Ppe 45002000 % 5 0o o ®
D002 00 %0 000 e a0 ope T

Water as playful
element

A

E Water hand-pun
spirals (among ot]
retain or distribut
to support ecolog
functions and/ or
experience the val
water

i i i i1
Natural Places for Interactive
playground leisure and linger playground
A A A
+Nature as i Ecosystem as space ' Playground W
rplayground with +for recreation through vinteractive eles
1 natural elements rpossibilities for seating rshowing chara
like rocksor tree 1 & laying, fostering +of natural
1 trunks, showing rawareness & valulng. relements, foste
 characteristics of the 1 Benches, wooden i understandin é
recosysem, fosterin decks, and natural

like tree
\stones, as

ritsunderstanding
rvaluing,

o0 2% J”.au-o”‘”‘jo
ErHeIGi p}a‘t{p’e 0T
o0s 0 00®Pslos0"00

G0z 092y 0.2



1ps or
rers) to
e water
cal

te of

ocial
frastructure

/ith

nents

cteristics

ring

77777777777777777777777777 Water retention &
detention patches
Green water
basing
-+ Cascading water basins :
o forlong-termstorage. =~
\ Wateris refaihed overthe =,
/ :/énraces. gmes of hedvy  / b / 7/
/rainfall thebasins catch the” -
:yvater _.d;;lowl release if

P

" Jthroya (10n indj
/.’Ep ":

Floodable social
infrastructue

A

Sealed sufaces like skatin
areas provide detention.o

+-water for short term storage

in extreme rain events

THE BLUE SYSTEM

Natural terraces
as water storage

o
ch the waterand |-
elease it in dry periods:
ation of water through
ation through soil, gravel
ants (roots) (helophyte |

J oy
o WD g
520900005

o

rry
75403

/%osystem tours

workshops

A

© (Guided) tours
rby ecosystem
sstewards focusin
1native species an
eCOSystem proee

§ oi full
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B | LEOPOLD-KUNSCHAK-PLATZ

An analysis and systematization of urban, land-
scape, and social characteristics are presented in the
specific focus area, showcasing demands and focal sys-
tems.

PaTcH )
» fragmented monocultural green surfaces but wide space
« noimportant mobility connection
150 CORRIDOR
« potential & planned important green connection
(corridor)

THE PRESENT
RESIDENTIAL




p

« terraced sand and gravel soil « calm area next to sanitary
« historical stream bed - weekly market
« accumulation of water . lifeless 151
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B | LEoPOLD-KUNSCHAK-PLATZ

SYSTEMIC iui TIMEFRAME :l- e Linear ecosystem
FOCUS — ‘ §
Private green buffer Treel
This illustrates the systemic focus & the integrated
principles within the transitioned & aspired climate-re- A
silient urban landscape. :
! Private buffer stripe
vfor self-appropiation,
 green transformation
1and unsealing
' subsidized
152 5
Tt ) s
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youlevard

Mitigating heat by
providing shadow
and mitigating habitat
& biodiversity loss

by providing green

connection

Orientation on
exjstin% trees/
possibilities
-Considered should
be the reduced
airflow/ wind velocity

3
)

parking

Streamscape
buffer zones

street

Natural stream land-
scape as green corridor

A

i Space for spreading
rwaterstream bed with green
1shores as green corridor

' to foster biodiversity by

E daylighting

Spreading stream bed with
space for ponds/ retention in
form of buffer zones.

Spreading stream bed with i Daylightingis a technique to
space for ponds/ retention in » remove layers of concrete and
form of buffer zones. i recreate the natural shape and

Constructed streamscape + dynamic of streams, resulting
and alluvial forests over time 'in increased wildlife and
raquatic habitat (Eisenbertand
t Polcher 2020).

become natural habitats
giving the stream space
to expanﬁ\itnto theu f{an

landscape,

create areas
of muilti-Ehanneled streams
within the streamscape,

em{llc n the_divérs(ityof L iy
ublic gfeen spaces (Iwaszuk
Bl zﬁ{; i X

path
street

20
S
],

parking

edestrian

p

THE GREEN SYSTEM

Shared communal space

Shared streets
& parl@ng space
reduction

A

» Reduce space for
rindividual transport
+ & private usage of

' public areas
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[Fig. 108]: Section transition
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B | LEOPOLD-KUNSCHAK-PLATZ

The integrated principles within the transitioned
urban landscape are illustrated, showcasing water char-
acteristics and social benefits.

154

f
i

RESIDENTIAL]

Linear water -~
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SR

© Dry detention ponds are surface storage =~ - -
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o ,-'_'ﬁ.Naturél.ﬁatef dréinage

ften, streams were previously enclosed by concrete pipes
r simplyfilled. This could lead to floods; soil subsidence,
+arfd consequently to severe damages suchras building
vcollapses. Daylighting is a technique to remove layers of
.concrete and recreate the natural shape and dynamic of
\streams,

1 Giving the stream space to expand into the urban
tlandscape, taking different coursesand fnding its own path.
v This willereate areas of multi-channeled streams within

1 the stramscape. Mitigating rup-off & purifyingwate
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C | PEZZLGASSE

An analysis and systematization of urban, land-
scape, and social characteristics are presented in the
specific focus area, showcasing demands and focal sys-
tems.

« square with green elements

CORRIDOR
« potential & planned green

THE PRESENT

SOCIAL
HOUSING

parking
sidewalk

Its quitea calm area,
although here are
many people livin
and wej})ay so little

rent as family.




istorical stream bed
« accumulation of
. potentml crossing point

street green

rsity and education center
gathering point
oL .
. sourrounded by social housing

SCHOOL

[Fig. 110]: Section present state
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C | PEZZLGASSE

SYSTEMIC TiMEFRAME Linear ecosystem
FOCUS — _
Private green
This illustrates the systemic focus & the integrated buffer

principles within the transitioned & aspired climate-re-
silient urban landscape.

private green

PR S U NI 0 G ol IR gl PR AR I Nt I 8 T 5L SONE-T it A S A U Ui

Breathing surface

Multifunctional
parking zone

Parking area with
gras pavers

T Ty S

Lowered parking

! areas transformed

¢ from asphalt to grass

i pavers to enable water
| retention and low

E Vegetation togrow.

S S

&
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S

8

9edestrian walk
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Shared communal Green corridor Ecological urban patches
space
Shared space & Natural stream Wetland as green
parking space landscape as buffer
reduction green corridor
A A A
i Floodable
E constructed wetland
rwith alluvial forests
+for habitat provision

rand air/ water
E purification as buffer
1in urban context.

sl sharedstrecty o SRR - Tl

3

THE GREEN SYSTEM

[Fig. 111]: Section transition
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C | PEZZLGASSE

The integrated principles within the transitioned
urban landscape are illustrated, showcasing water char-
acteristics and social benefits.

160

—-Linear water

. retention ‘
Private water — Floodable Inf]
storageand - parking zone rete
green buffer A

Ecosystem
stewardship

SOCIAL
HOUSING

RESIDENTIAL

Local écosystem Multifunctional
management - infrastructure
A
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D | KALVARIENBERGGASSE

CORRIDOR . Trmcomra. comeborrres

« potential green connection « terrestial slope __ + Stores, restaurants
e NArrow stf"cct profile « natural water run-off poss » commerce

« noimportant mobility connection « no historical stream, mediocre infiltration « delivery neccessary
« focus on pedestrian & bikes

162 THE PRESENT

sidewalk
parking
street
parking
sidewalk

Insummer
the heat here is
extreme!

RESTAURANT MARKET

gad o pell
Ll L

i
[
43 : 33

[Fig. 113]: Section present state



E | SANKT-BARTHOLOMAUS-PLATZ

& .

B
« urban SL]LI‘J]'C
« high sealing

CORRIDOR )
« residential street profile

THE PRESENT

CHURCH

entrance zone

% « school

H
« sealed, accumulation
« mediocre infiltration

church
community/ neighbourhood place

CORRIDOR communal character/ meeting point

« slightslope (street), natural water run-oft
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Lam missing
sbpaces and events that
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[Fig. 114]: Section present state
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D | KALVARIENBERGGASSE

SYSTEMIC FOCUS

1:

TIMEFRAME

i

164

Green stripe as green |
habitat connector to |
mitigate biodiversity loss

Shared

communal space
Raingarden swale Less private
with vegetation ~ more com-

mon space
A
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Linear ecosystem
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with trees

Infiltration and
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provide shadow

[Fig. 115]: Section transition



E | SANKT-BARTHOLOMAUS-PLATZ

SYSTEMIC FOCUS

1:

TIMEFRAME

i

entrancezone

THE GREEN SYSTEM

A Linear ecosystem
Green buffers Canalized swale
with vegetation with vegetation
A A
i Green buffers to i The canalized swale has
E provide shadow, mitigate + hard edges and a layer
' biodiversity loss, and E of grave%and sand for
!infiltrate water ' water-loving purifiying
| ! plants
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[Fig. 116]: Section transition
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D | KALVARIENBERGGASSE

Linear water

retention:
Cascading

rain garden

A /

C(as'cading’
1raji garden
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+water and drain
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infrastructure\
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A

i 4
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/
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—

RESIDENTIAL

L
MARKET

[Fig. 117]: Section transition



E |PANKT-BA}THOLOMAUS-PLATZ / ,,,,,,,,, A
Water.reten-
tion atches

Water as playful ~ Retention & /. ~ Flgodable
element infilt rat10n - swales'for water " transport
/
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In case of extreme
stormwater events,
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prevent ﬂoodmg and
accessibility.
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F | UPPER JORGERSTRASSE

CORRIDOR
« narrow street, high sealing
. © . ©
« 1mportant connection (tram)

CORRIDOR
« historical stream
« natural water run-off

+ prioritiz

ed green connection

gastro
stores
delivery neccessary

. < . . . o .
« potential pedestrian/ bike prioritization

168 THE PRESENT
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[Fig. 119]: Section present state



G | LOWER JORGERSTRASSE

CORRIDOR CORRIDOR e commerce
« high frequented, « highly sealed « potential occasional gathering place
rtant connection (tram, car) « natural accumulation of water
ing « historical stream
prioritized green connection

THE PRESENT 169

RESIDENTIAL RESIDENTIAL

Design Exploration
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ntil Schottento,r but
Jhave to make lots of
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[Fig. 120]: Section present state



F | UPPER JORGERSTRASSE

Green connector Green corridor Shared communal space
SYSTEMIC FOCUS Green tram bed Canalized stream as Less private
green corridor more common
space

A A A

TIMEERAME i Low growing i Streambed as green l

Evegetation along E habitat connector, |

= rthe tram railway rwith hard edges ;

— 'to provide green rand open sole, with !

' connection and i vegetation and gravel !

E infiltration E banks 1
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[Fig. 121]: Section transition



G | LOWER JORGERSTRASSE

SYSTEMIC FOCUS

11

TIMEFRAME

sidewalk

THE GREEN SYSTEM

,,,,,,,,,,,,, Green Green corridor
connector
Greentram  Green strilpc/ Semi-natural Less private
bed buffer with trees  stream as green more common
corridor space

A A A
1 . Infiltration i Streambed as !
3 3 and retention E green habitat E
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l  provide shadow 1 one-sided natural !
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F | UPPER JORGERSTRASSE

THE BLUE SYSTEM

- Linear retention ~ Redirecting water - Daylighting
P bl * Trambedas\ - Overflow preven- = Water drainage
ermeable pavement  infiltration strip. " tion'system by mepnsal
b ) K stregms
A A A w A
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[Fig. 123]: Section transition



G | LOWER JORGERSTRASSE ) @t mat -  THE BLUE SYSTEM
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4.2.2 PROFILE: FAVORITEN

Favoriten, Viennas 10th district, is the city's
most populous area, home to about 200,000 resi-
dents (2020), constituting around 10% of Vienna's
total population. Known for its high density, and
high unemployment rates (around 12 %), Favorit-
en also boasts a significant foreign-born popula-
tion, comprising 50% of its residents (City of Vien-
na, 2020; Molina et al.,, 2020).

The design exploration primarily focuses on
the pedestrian zone of FavoritenstrafSe, a 1.3-kilo-
metre stretch comprising five squares within
walking distance of each other. These squares
serve as sub-centres offering essential goods and
services, catering particular%y to low-income res-
idents. However, while the upper section of Fa-
voritenstrafie sees high foot traffic, the lower part
experiences lower activity levels, partly due to
inadequate public spaces and high summer tem-
peratures (Kroismayr et al,, 2023). Referred to as
the 'Favoriten Central Area, this zone spans from
Sonnwendplatz to Antonspark and encompasses
Laxenburgerstrasse, Sonnwendgasse, and Herndl-
gasse (WKO Wien, 2015).

In recent years, Favoritenstrafle has witnessed
demographic shifts, notably with the influx of
Syrian migrants. Consequently, the percentage of
Austrian citizens in the area declined from 70%
to 46;%) between 2001 and 2019 (Kroismayr et al,,
2023).

The neighbourhood itself dates back to the
late nineteenth and early twentieth centuries, with
sporadic post-war buildings, increasingly towards
the south & east. Its population density, at 330 resi-
dents per hectare, far surpasses the district average
of 60 residents per hectare (Gruber and Jauschneg,
2016). Over the last decade, population growt
has surged by 19% (Land Wien 2023). However,
the dearth ofy reen spaces, compounded by a lack
of private gar(%ens and minimal public %reen areas
nearby, exerts immense pressure on the existing

public spaces (Stadt Wien, 2020). According to lo-
cal policy, there should be 4 m” of public space per
resident within a 500-meter radius; however, at
Reumannplatz, the largest square in the area, this
figure stands at only 0.54 square meters (Gruber
and Jauschneg, 2016).

As evident from my observations and docu-
mentation of the area [Fig90], green and open
spaces are scarce, with street spaces extensively
purposed for vehicular use, leaving residents heav-
ily reliant on the pedestrian zone and its squares.
With projected population growth and worsening
climate conditions, the demand for green spaces
will intensify, necessitating a significant integra-
tion of green infrastructure with social benefits
and the conversion of sealed surfaces. However,
this is complicated by the presence of the under-
ground metro beneath the pedestrian zone.

| NOTES:

Right page [Fig 125]: The documentation of Favoriten reveals

both its spatial attributes and deficiencies. This collection of urban
elements, which delineate local contexts (Rowe 1978), highlights an
absence of qualitative green systems within a prcdomin;mllvhbuill
and sealed environment. The impressions were collected duringa

walking tour conducted as part of my field trip in Vienna.
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FAVORITEN: THE GREEN SYSTEM

D |SONNWENDPLATZ
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ANALYSTS

In Favoritens south, extensive core biotopes
thrive in Wienberg (east and west) and Laaerberg.
Towards the denser city centre in the north, green
spaces diminish, becoming more isolated and dis-
connected.

Railroad lines & the central train station in the
north act as a physical barrier, hindering potential
green connections & corridors to other biotopes in
the city. Creating a variety of smaller green corridors
could bridge gaps, linking dispersed %‘reen areas
along Favoritenstrafle and enhancing their role as
ecosystem patches & nodes in a network.

The subway beneath FavoritenstrafSe offers excel-
lent public access but limits subsoil usage and vege-
tation.

With cars dominating public street space, there's
the need to reduce car space and allocate it to meet
the demand for green and social areas for residents.
A strategy to redistribute this space is the creation of
car-poor superblocks, a concept already tested as “Su-
pergratzel” in Favoriten, in defined 30 km/h zones.
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FAVORITEN: THE GREEN SYSTEM

PRINCIPLES
« Multitude of green routes to ensure ecosystem
connectivity

« Green connectors Connecting green patches &
"Supergratzel’ through green grid

A, D
@/\@p

« Ecosystem patches as nodes in a network

« Eco-mobility concept to reduce public space captured
by cars

« Car-poor supergratzel with shared streets &
temporary/ collective parking
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FAVORITEN: THE BLUE SYSTEM

ANALYSTS

Historically, the Favoriten area lacked a streams-
cape. The study area features terrace gravels from the
Danube, with moderate to low-yielding groundwater.
Exceptions include high-yielding groundwater in the
gravel terraces closest to the Danube, to the north of
Favoriten. The presence of low-yielding groundwater
suggests limited water infiltration capacity in this area,
asaquifer layers have a relatively low capacity to absorb
and store water. However, this geological composition
makes them ideal for diverting runoff water.

The areas topography, sloping downwards to-
wards the north, naturally allows runoff water to
drain superficially. While direct discharge into the
Danube or Danube Canal may not be feasible, there
are ample parklands/green spaces along the northern
railway line suitable as retention areas to feed into the
natural water cycle. Capitalizing on this potential ena-
bles the creation & water supply of green connections,
enhancing climate resilience. Integrating wider spaces
into the urban layout multifunctionally allows for wa-
ter retention/detention areas, effectively slowing down
water runoft and facilitating collection and storage for

dry periods.
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[Fig. 130-132]: Macro & micro analysis blue system Favoriten
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FAVORITEN: THE BLUE SYSTEM

PRINCIPLES
« Superficial rainwater drainage by guiding the water « Water storage in Supergritzel streets, when topography
through the public space with canals, swales, etc. allows accumulation of water
/
P 2
/
VA .
« Canals & swales as means of guiding water, with hard « Use ofaccumulation (in patches or corridors) to change
edges in dense area & open sole to allow water to direction of natural water flow

infiltrate where possible

182

« Parks/ squares (patches) as water accumulation
points, to store & retain water in between

/ € 5;1’.}

Main (final) retention
areas
@ Retention areas

. =¥ Main drainage network

Minor drainage network
(pos sibly later added)
Storage for change of
flow direction
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FAVORITEN: THE SOCIAL SYSTEM

ANALYSTS

As previously mentioned Favoriten & in particu-
lar the Favoritenstrafie as central area lacks public
space with social amenities. In relation to the pop-
ulation density this area is heavily underdeveloped
and qualitative public spaces are heavily crowdedp on
warm days.

Further many social housing areas in the focus
area provide green space, however, they are under-
developed and dont provide qualities for social &
communal activities as well as substantial ecosystem
benefits.

However, communal amenities & benefits with-
in qualitative green spaces in parks & squares can
provide an access point for valuing & managing
ecosystems and reconnecting to them. Connecting
social facilities like schools, %(indergardens & edu-
cation centres as well as social housing areas with
communal amenities & ecosystem benefits provides
a potential strategy ecosystem stewardship.

Legend
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FAVORITEN: THE SOCIAL SYSTEM

PRINCIPLES
« Aligning ecosystem benefits with social benefits as « Ecosystem as just instrument through prioritzing &
social infrastructure connecting educational institutions
/7
/ 9
(7 -;
>

« Reallocating public space to function as both ecosystem
and social infrastructure, connecting and offering
communal amenities.

« Ecosystem as just instrument through prioritzing
& connecting social housing neighbourhoods and
upgrading living conditions

186

« Ecosystem maintenance & stewardship through local
residents & social/ public institutions

Legend
~, Social network

~  Potential social network
~

O Educational institutions
D Social housing areas

) Commercial (center)

areas



COMMUNAL MAINTENANCE OF ECOSYSTEM AS ProvVISION AQE/ /‘)
SOCIAL INFRASTRUCTURE THROUGH EDUCA- FOR SOCIAL AMENIT IE;S'A \
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CIAL HOUSING AREAS, OR PUB! INSTITUTIONS OF USE ONCEN g

AREAS

SOCIAL INFRASTRUCTURE INFLUENCED
BY LOCAL SOCIAL DEMANDS

Focus oN EDUCATIONAL
DEMANDS, ACTIVITIES § EXPE-
RIENCING THE ECOSYSTEM.

EcosysTem NET-
WORK AS SOCIAL
INFRASTRUCTURE

PRIORITIZING §
UPGRADING SOCIAL

| | | [Fig. 138]: Concept social system Favoriten
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GREEN-BLUE-SOCIAL GRID FOR FAVORITEN

CONCLUSION

The design concept for Favoriten outlines a
green-blue-social grid aimed at creating, strength-
ening, and connecting existing green spaces, drain-
age systems, and social amenities. Priority is given
to educational facilities, social housing, and central
areas, such as the pedestrian zone Favoritenstrafie,
to address high usage pressure and enhance human
benefits through spaces for interaction and commu-
nal activities.

Central green corridors and direct connections
between green EE)eltches are designed to enable natural
& continuous biotope connections, often integrated
with rainwater drainage systems. This natura% con-
figuration, facilitated by t{le areas topography and
green space patterns, towards the extensive green ar-
eas along the railway in the north, enables water sup-
ply of vegetation and the usage of the extensive green
areas as natural retention areas. This strengthens the
areas as ecosystems in the form of wetlands, fostering
flora and fauna and their movement towards north-
ern biotopes.

However, the integration of canals for drainage is
not prioritized in Favoriten, due to high density and
chaﬁ)enging subsoil characteristics

The resulting network features clear systemic
focal points while ensuring overlapping systemic
values. Further design exploration will investigate the
integration of this network and its associated benefits.

Legend
SYSTEMIC FOCUS CEenc
N Green corridor ﬂ Main drainage . Mobility corridor
with social benefits
= =« Ecosystem con . == Complementary ~ o Social benefits
nection drainage network ~ focus

~ . Green connector @ Retention/ detention Educatjonal

" (islands, less continous) areas active focus

. o

Q] Fostering/ preserving Drainage network of Recreational

- swales/ canals communal focus
ecosystem benefits
Productive &

! gd\l]’U focus
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A | KEPLERPARK

An analysis and systematization of urban, land-
scape, and social characteristics are presented in the
specific focus area, displaying demands and focal sys-
tems.

Subsequent pages illustrate the integrated princi-
ples within the transitioned & aspired climate-resilient
urban landscape and showcase water characteristics
and social benefits.
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THE GREEN SYSTEM

Ecological Linear
urban patches ecosystem
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B | VIKTOR-ADLER-PARK

An analysis and systematization of urban, land-
scape, and social characteristics are presented in the
specific focus area, displaying demands and focal sys-
tems.

Subsequent pages illustrate the integrated princi-
ples within the transitioned & aspired climate-resilient
urban landscape and showcase water characteristics
and social benefits.
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An analysis and systematization of urban, land-
scape, and social characteristics are presented in the
specific focus area, showcasing demands and focal sys-
tems.
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o district center
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SYSTEMIC TIMEFRAME
FOCUS

This illustrates the systemic focus & the integrated
principles within the transitioned & aspired climate-re-
silient urban landscape.
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An analysis and systematization of urban, land-
scape, and social characteristics are presented in the
specific focus area, showcasing demands and focal sys-
tems.
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The integrated principles within the transitioned
urban landscape are illustrated, showcasing water char-
acteristics and social benefits.
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5. CLIMATE-RESILIENT ASSEMBLAGE OF VIENNA
5.1 PRINCIPLES AS TOOLBOX FOR VIENNA

Comparing Favoriten to Hernals unveils
divergent approaches and design strategies. In
Favoriten, distinct design methodologies were
employed, necessitated by varying landscape
morphologies, thereby expanding the scope of
research.

Identifying pertinent urban, landscape, and
social characteristics is imperative for tailoring
solutions to specific locales and seamlessly inte-
grating them into the system, thereby fostering
climate resilience. A structured approach is es-
sential in this endeavor. Evaluating information
through the lenses of social, environmental, and
hydro%ogical considerations serves as a robust
framework. This threefold perspective elucidates
the societal impact, environmental contribution,
and hydrological relevance of the collected data,
facilitating systematic assessment and integra-
tion.

Consequently, a catalog of evaluated design
principles emerged, delineating potential inter-
ventions for fostering a climate-resilient Vien-
na. These principles encapsulate diverse urban
landscape patterns and address varying social
needs, providing accessible solutions. However,
contextualizing these principles to specific loca-
tions and adapting them to pertinent planning
and weather scenarios is paramount, ensuring
their efficacy and relevance.

1. GREEN SYSTEM:
[s 1T A PATCH OR/

Focus on public &

semi-public spaces within

AND A CORRIDOR? evaluated urban densities

2. BLUE SYSTEM:
WHAT IS THE HYDRO-
MORPHOLOGICAL TYPE?

3. SOCIAL SYSTEM:
WHAT IS THE
SOCIAL VALUE?

Focus on topogra
&la

SOCIAL
MORPHOLOGY

Focus on areas with low
income & social housing
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5.2 DESIGN PRINCIPLES AS ELEMENTS OF A WIDER SYSTEM

PRINCIPLES ASSEMBLAGE

Creating specific design principles for Vien-
na, incorporating local morphological patterns
and social needs, proved more adaptable than
a static vision for the entire city. This approach
aligns with a transformative and adaptive plan-
ning method, allowing versatile responses to
uncertainties in resilient urban planning. The
collage city concept by Colin Rowe, enables an
assemblage of elements and systems, accommo-
dating the socio-ecological structure of local
contexts without disrupting the overall urban
fabric and redefining its entire structure (Rowe,
1994).

The resultant outcome, depicted in Figure [152],
illustrates a climate-resilient scenario wherein des-
218 ignated design elements are integrated within the
context of Hernals, fostering a symilotlc relationship
between human inhabitants and the ecosystem.
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ASSEMBLY OF PRINCIPLES IN DIVERSE WEATH-
ER CONDITIONS

In light of unpredictable factors such as evolving
planning objectives, shifting governance dynamics,
fluctuating weather patterns, and changing societal
expectations, its essential to recognize that the out-
comes of envisioned interventions may vary signifi-
cantly.

Adapting interventions to address location-spe-
cific requirements guarantees a tailored approach,
catering to the diverse needs of communities.

Figure [153] illustrates the climate-resilient con-
text during a rainy period, depicting flooded water-
bodies while exemplifying resilience.



[Fig. 153]: Assemblage of design elements in the context of a rain season in a climate-resilient Vienna
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_TION

h chapter is devoted to the reassess-

ment of the research project, involving a
re-evaluation of the research questions
and their sub-questions within the context
of analysis and design. Additionally, it in-
cludes a personal reflection on various fac-
tors, such as the methodology employed,
the projects value, transferability, and lim-
itations of both the project and its results.




6.1 CONCLUSION

How can ajust climate resilient transition in
Vienna be fostered by reimagining the green-blue
o O O O
system?

Fostering a just and climate-resilient transition in
Vienna relies on reimagining the green-blue sy stem
through a systemic and mtegratcd approach.
nizing the intercc anectedness of multiple
crucial, necessitating a layered framework tha
nizes ecosystem and societal benefits, merging climat-
ic advantages with social values.
in adopting a metropolitan perspec-
hing a green-blue framework sup-
a collaborative strategy that encourages

The key i
tive and estab
ported
bottom—up actions and par tlupatlon. Prior 1tlzmg loml
knowledge and social demands through an inclust
decision-making process is paramount.

Considering morphological interrelations  be-

tween urban and landscape elements leverages natural
potentials, with renaturation and integration of water
landscapes as green corridors connecting

spaces. Seamless incorporation of public institutions
into the green-blue network strengthens resilience and
encourages collaboration.

Design principles facilitating customization of
interventions to context-specific demands and char-
acteristics of each location within Vienna ensure a
bespoke approach, serving diverse community needs.
This guarantees that interventions are tailored to ad-
dress multiple purposes in specific areas, catering to
the community's diverse needs.

In summary, a transformative reimagination of
the green-blue system is essential for a ]ust and cli-
mate-resilient Vienna. This involves a ]d}’tl‘c‘CL
ic approach, active collaboration, and contex
interventions into a broader framework, ensuring a
sustainable and resilient urban future.



RQI1 CONCEPTUAL FRAME

How are spaces and systems that influence a climate
resilient transition identified?

Spaces and systems influencing a climate-resil-
ient transition are identified through the use of re-
silience theory, particularly emphasizing ecological
resilience and citizens adaptive/transformative ca-
pacity. Healthy ecological systems, crucial for human
well—ﬁeing, especially in urban areas, serve as the
foundation. However, the marginalization and dis-
placement of these systems in urban environments
contribute to a lack of resilience to climate change,
leading to a societal mental disconnection from the
biosphere (Gémez-Baggethun and Barton, 2013).

To achieve climate resilience, a transformative
shift in behaviour is essential, involving the integra-
tion, valuation, and stewardship of ecological systems
(Folke etal. 2010, Folke 2016). Green spaces and their
stewardship are highlighted as crucial elements in
resilient urban social-ecological systems (Colding
and Barthel, 2013; Connolly et al, 2014). The adap-
tive and transformative capacity of society is identi-
fied through factors like awareness and knowledge
capacity, engagement, and collaboration. A healthy
ecosystem as a knowledge system, just distribution
of these resources, and solid public and societal in-
stitutions are integral to fostering climate resilience
(Brown 2012).

In city design, it becomes crucial to consider
landscape morp%ology and integrate the values of
resilience and ecosystems into the urban system.
The emphasis on green-blue system integration and
strengthening societal connections to these systems
is imperative for ensuring climate resilience in cities.

What are methods to ensure an enviromentally just
transition of the green-blue system with benefits for
all actors?

Ensuring an environmentally just transition of the
green-blue system with benefits f)(,)r actors involves sev-
eral essential methods. Grounded in environmental
justice theory, the fair distribution of accessible ecosys-
tem benefits, regardless of financial and social means, is
paramount (Haase et al. 2023).

Recognizing an unintentionally uneven distribu-
tion of ecosystem services, the focus is on initiating an
environmentally just transition within the most mar-
ginalized segments of society. This entails directing
efforts toward urban areas marked by low incomes,
high population, and building density. Furthermore,
social vulnerability can be addressed through limited
per capita living space, migration backgrounds and ed-
ucational level.

Urban development towards ecosystem/green-
blue system integration often leads to gentrification and
displacement processes affecting marginalized popula-
tions. To proactively mitigate this green space gentrifi-
cation, the transition centers on areas with a substantial
presence of social housing, safeguarded from gentrifi-
cation due to their public ownership structure.

An inclusive & co-creative process that addresses
the needs of all stakeholders, encompassing diverse cul-
tural backgrounds and generations, is indispensable.
Actions should make climatic and ecosystem process-
es comprehensible, provide inclusive interventions for
ecosystem services, and address associated challenges
and opportunities.

Developing social institutions as central hubs
for knowledge dissemination and stimulating them
through spatial and organizational integration into the
green-blue network is crucial. This approach, strength-
ening public institutions,enhances the quality of aware-
ness, engagement, demand, and application, ensuring a
transition that benefits for human and non-humans.
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RQ2 ANALYSIS

How can the landscape and urban morphology
disciplines help to unfold and design the green-
blue system as part of the socio-ecological system
towards benefits in heat mitigation and increased
climate awareness?

The landscape and urban morphology disci-
plines are essential in unfolding and designing the
green-blue system within the socio-ecological sys-
tem, contributing significantly to heat mitigation and
heightened climate awareness.

Bringing these disciplines into context unveils
intricate relationships and spatial patterns, shedding
light on the potential and identity of landscape attrib-
utes, notably the complex water system imprint. This
revelation is foundational, offering leverage for strate-
gically integratinga ?reen -blue infrastructure.

By pinpointing leverage points, this integration
facilitates the inclusion of biodiverse and accessible
ecosystems in proximity, nurturing the development
of a green-blue network woven into the urban fabric
and societal identity. Awareness is fostered through
ecosystem stewardship, acting as an entry point to
the socio-ecological systems. This comprehensive
approach underscores the pivotal role of landscape
and urban morphology in unfolding and designing
the green-blue system.

What is and was the role of the green-blue system of
Vienna and how do other systems interrelate?

The green-blue system of Vienna has played and
continues to play a vital role in shaping the city; serv-
ing as a cornerstone in its daily life and overall func-
tionality. This intricate system is seamlessly spatially
and socially 1ntertw1ne(¥ forming a deep interrela-
tion within the broader urban context.

However, contemporary developments have wit-
nessed a transformation in the role of the green-blue
system. Today, it primarily functions as a controlled
and engineered functional infrastructure, character-
ised by displacement and uneven distribution, po-
tentially diminishing its social and ecosystem values.
This shift raises concerns about the disconnection of
the social fabric and the ecosystem.

Despite extensive displacement, the systems in-
trinsic connection with both the social fabric and
the broader urban ecosystem suggests the potential
for reconfiguration. This offers an opportunity for
the city to enhance its climate resilience through a
renewed relationship with the green-blue system.



What are constraining factors in Vienna due to
engineered resilience and vulnerability, in light of a
heat mitigating nature-based infrastructure?

In Vienna, the interrelation of the current green-
blue system with the urban infrastructure presents
opportunities and challenges for implementing a na-
ture-based, heat-mitigating infrastructure. The engi-
neered urban infrastructure often aligns with ecolog-
ical/ environmental landscape attributes for climate
mitigation, and constraints arise due to the historical
suppression and displacement of the current ecolog-
ical landscape.

The current ecological landscape, characterized
by compaction, soil displacement, and long-term
sealing, poses challenges for nature-based soﬁltions
and green-blue systems. The soil’s interconnected
conditions, natural processes, and ecosystem values
have been significantly disrupted, necessitating ex-
tensive time and construction efforts. The reintegra-
tion of a nature-based green-blue network into the
urban environment involves substantial planning
and engineered interventions, limiting the immedi-
ate imp%ementation of these strategies, and opposing
immediate nature-based processes. Striking a bal-
ance between natural ecosystems and engineered
urban systems that ensure functionality is essential.

Spatial constraints further complicate integrating
natural green-blue systems, as they typically require
more space than engineered solutions. In urban en-
vironments, competing demands for limited space

create complexity, especially when individuals are
reluctant to relinquish conveniences facilitated by
an efficiency-driven and car-centred planning ap-
proach.

Vulnerabilities in society present additional
constraints. Many individuals, particularly in mar-
ginalized communities, may lack awareness of cli-
mate-related problems, making it challenging to
communicate and raise awareness effectively.

Additionally, the societal perception of cars as sta-
tus symbols, especially in vulnerable segments, poses
resistance to changes in mindset and a shift towards
sustainable modes of living,

Effective inclusion o‘[g all societal segments in
co-creative processes, thereby ensuring vulnerable
populations have a voice in developing green-blue in-
frastructure, remains a persistent challenge, hinder-
ing social value for this part of the population.
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RQ4 DesigN

How can the green-blue system be reimagined in
Vienna for a climate resilient system?

Reimagining the green-blue system entails the
development ofg context-specific interventions that
transparently showcase their integration and value
contribution across various systems in Vienna. These
interventions should cater to diverse socio-ecological
patterns, fostering a climate-resilient urban design for
the entire city without disrupting the functiona%ity of
other systems, such as the mobility system. This reim-
agining process necessitates reconfiguring the street
scapes emphasizing a communal and eco-friendly
approach aligned with the city’s planning and mobil-
ity goals.

Representing these interventions through a lay-
ered and systemized approach provides a compre-
hensive understanding of their values to the social
and ecological systems, enhancing the quality of life
and climate resiliency. Significantly, these solutions
can be developed within a framework that benefits
the entirety of Vienna without requiring a complete
restructuring,

Resilience is strengthened by integrating social
infrastructure and institutions into the green-blue
network. This integration facilitates increased eco-
system education, promotes awareness, and enhanc-
es societal connectivity to the ecosystem. The recon-
nection to society is essential to this process, fostering
a harmonious relationship between urban environ-
ments and their inhabitants
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6.2 REFLECTION
RELATION

1. What is the relation between your graduation
project topic, your master track (Urbanism), and
your master programme (MSc A UBS)?

TopIC AND STUDIO

The "Metropolitan Ecologies of Places" studio
adopts a systemic approach, focusing on circular
urban metabolism and crosscale climate adaptation
strategies, to identify issues, define leverage points,
and propose interventions. This methodological em-
phasis on systemic thinking seamlessly aligned with
the thesis on achieving climate resiliency for Vienna.

Utilizing this approach, I identified urban sys-
tems directly connected to climate change chal-
lenges, formulating systematic strategies to enhance
resi%ience in Viennas intricately linéed urban and
landscape morphology.

This thesis focuses on green-blue systems as lev-
eradge points to strengthen Viennas urban ecosystem
and interconnected social systems. The systemic and
layered approach, characterised by crosscale analy-
sis and design, enabled me to pinpoint key leverage
points, fostering meaningful change within the so-
cio-ecological system.

In the final stages, this approach guided me in
formulating systemic interventions de§icated to fos-
tering Viennas metropolitan ecosystems. The evident
alignment between the thesis project and the studios
topic and approach underscores the seamless integra-
tion of systemic thinking, complementing the thesis
objective of achieving social and environmental sus-
tainability within the metropolitan metabolism.

Toric AND URBANISM

The thesis project "Watercity Vienna" envisions
an urban environment in harmony with its char-
acteristic ecosystem. It is achieved through a spatial
transformation of public spaces and the seamless
integration of a green-blue network. This aligns
closely with the goals of the Msc Urbanism Track,
which seeks to agvance and shape future urban en-
vironments in synergy with their natural surround-
inﬁs, adapting to evolving conditions. It emphasizes
a holistic approach that considers socio-ecological
contexts, acknowledging their impracticalities and
unpredictabilities while addressing spatial injustices..

Toric AND MASTER PROGRAMME

By researching one of the most pressing issues of
our time and exploring how we can sustain living in
our built environments amidst global warming cﬁal—
lenges, resource scarcity and ecological deprivation,
this thesis project directly contributes to the Master's
Program and the universitys goals.



METHODOLOGY (I)

2. How did your research influence your design/
recommendations and how did the design/
recommendations influence your research?

Employing a research-by-design approach, the
intertwining processes of analysis and design unfold-
ed in iterative cycles across various scales. This dy-
namic and cyclical research methodology facilitated
the adoption of diverse, mutually influential perspec-
tives — that of both a researcher and a designer.

The researcher's perspective allows one to catego-
rise, contextualise, and understand issues within the
framework of theories and systemic thinking,

Conversely, the designer's perspective, rooted in
imagination and a human perspective, allows for the
spatial and visual abstraction of facts. This approach
facilitated the synthesis of different layers using var-
ious representation techniques. The cf,esigns utilized
representation techniques such as maps, sections,
axonometries, and visions, enabling the gradual inte-
igfration of layers and their associated changes, chal-
enges, and opportunities.

This dynamic and layered approach effectively
combined disparate contexts, revealing previously
invisible interrelations. This comprehensive method-
ology led to insightful conclusions and empowered
the development of a design capable of instigating
systemic changes across interconnected systems. The
resulting network of interrelated systems, multifunc-
tionally serving different purposes, envisions a design
that fosters societal change towards environmental
and societal justice. It aims to strengthen ecosystems
and create a climate-robust and adaptable urban en-
vironment.

[\]
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METHODOLOGY (II)

3. How do you assess the value of your way of
working (your approach, your used methods,
used methodology)?

REFLECTING ON APPROACH AND METHODS

The thesis endeavours to frame a comprehensive
approach to understanding the intricate systems and
processes vital for achieving urban climate resiliency.
The primary thesis focus is on harnessing resilient
ecosystems while recognizing the inherent connec-
tion between humans and nature. This objective is
pursued by displaying the integration of the ecosys-
tems values as a green-blue system in the urban envi-
ronment, underscoring its social values to facilitate a
societal reconnection with nature.

However, adopting a stewardship role and show-
casing the ecosystems value entails considering
non-human perspectives. This involves grasping the
meaning of resilient, healthy ecosystems, their specific
functioning in the Viennese context, and their original
state before extensive human influence. While reveal-
ing the initial state is challenging due to centuries-long
human impact, recent centuries, marked by industri-
alization and modernity, especially have witnessed
well-documented displacements and control of the
green-blue system. Understanding how inhabitants
interacted with the landscape through studying the
cultural landscape proves invaluable.

Consequently, this research delves into landscape
and urban morpﬁology, exploring their mutual infﬁ)l—
ence from the 16th century to the present. Examining
the change in the ecosystem within the urban envi-
ronment allows for contextualization and identifica-
tion of potentials. This transformation is document-
ed through a comparative analysis of historical and
present visuals, including pictures, collages, drawings,
malps, and GIS data, illustrating the green-blue and so-
cial systems within Vienna’s built environment

ANALYSIS PROCESS

The systemic and layered investigation, consid-
erin%lecosystemic, urban, and social interdependen-
cies, has proven valuable. This approach, based on the
premise that everything influences something, unveils
effects, revealing the agencies of the subjects present.

Initiating tl%e ana%ysis with the "Green System’
helped comprehend the value of urban ecosystems,
leading to the identification and characterization of
various landscapes and ecosystems in Vienna through
maps and collages. The layered approach, incoilporat—
ing the social system, exposes disparities and disper-
sion of ecosystems concerning biodiversity, and ser-
vice provision, highly influenced by spatial and urban
patterns. Employing the microstories methodology,
which involves collecting/ listening to the subjective
needs and opinions of inhabitants, connects social
values to these spatial findings.

Investigating hydro-geomorphological dynamics
reveals crucial c%aracteristics for ecosystem existence,
such as erratic, connected, and cyclic formation pro-
cesses, providinfg insights into spatial and functional
opportunities for green-blue network integration
within urban systems.

The intertwining research into natural dynamics,
human interference, biotic response, and social dy-
namics demonstrates the density of interactions be-
tween different systems and their actors. Utilizing rep-
resentational techniques, such as maps and sections
with images and objective opinions, proves beneficial
in relating territorial processes to cultural processes
and hydro-geological characteristics.

The analysis Yhase concluded by developing a

conclusion map, illustrating the essence of the design



concept at the city scale and formulating the main
principles for subsequent design work.

The study of Viennas urban and landscape mor-
phology was instrumental in identifying spatial and
morphological patterns, forming the basis for devel-
oping principles for integrating a blue-green network
applicable throughout Viennas design exploration.

Mapping emerged as the method of choice to un-
derstand and represent these complex systems across
time and scale.

DESIGN PROCESS

The design process aimed to spatially integrate a
social green—ﬁlue network based on developed conclu-
sive principles. It initiated with creating a system, cat-
egorizing urban situations for systematic and scalable
interventions across Vienna. The research by design
method led to a dynamic and prolonged process in-
volving circles of analysis at difpferent scales followed
by design iterations. This approach, while tedious, fa-
cilitate(% an accurate and interconnected understand-
ing of the project areas.

Mapping analysis of the research areas, using the
conclusive princiEles, identified a set of main prin-
ciples, forming the strategy. An explorative design
Erocess then examined their integrative spatial feasi-

ility, conducted in sections to consider surface and
sub-surface conditions and include a human perspec-
tive. Additionally, it enabled the layered representa-
tion of multifunctionality and values within different
systems. Designing via sectional drawing enhanced
spatial understanding and enabled the abstraction of
interventions.

A catalogue of design principles for Vienna, de-
rived from the sections, was created and categorized
based on urban-landscape patterns, ensuring appli-
cability beyond the focus areas and across c%ifferent
scales.

Reﬂecting onthe process, a stringent commitment
to fewer theories and methods c0u1§ have provided a
more precise structure and focus. I recognize that the
thesis ambition to address multiple aspects simultane-
ously complicated and hindered the development of
the project. Establishing and adhering to clear bound-
aries when undertaking a research project is valuable.

This presented challenges and t}z)stered difficulties
in looking at systems in singularity and organizing
them. Managing the vast amount of data, staying fo-
cused on singular issues and structuring information
to avoid overwhelming complexity became crucial as-
pects of the research process.

Finally, I acknowledge that relinquishing certain
information, early strategic decision-making and
commitment to final investigation areas signif%cantly
contribute to the quality of the work.

[S]
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METHODOLOGY (III)

METHODOLGICAL CONSIDERATIONS

The initial aim of creating a pattern language
was discarded during the design process, as the
spatial systemization methodology had already
achieved a comprehensible intervention alloca-
tion. The pattern language could also compro-
mise the level of detail in the design exploration
and limit the layered representation of values.
The necessary testing of the pattern language in
the context of participatory workshops was be-
yond my capacity.

Creating specific design principles for Vien-
na, incorporating local morphological patterns
and social needs, proved more adaptable than
a static vision for the entire city. This approach
aligns with a transformative and adaptive plan-
ning method, allowing versatile responses to
uncertainties in resilient urban planning. The
collage city concept by Colin Rowe, enables an
assemblage of elements and systems, accom-
modating the socio-ecological structure of local
contexts without disrupting the overall urban
fabric and redefining its entire structure (Rowe,
1994).

While refraining from a holistic vision for
Vienna, I acknowledge that applying the design
principles in a participatory workshop would
have enriched the value of the design principles
as a co-creative and inclusive tool, increasing
comprehension of the design elements.

Overall, this iterative process, blending re-
search, design exploration, and strategic deci-
sion-making, contributes to a comprehensive
understanding of the urban ecosystem and sets
the foundation for fostering Vienna's socially
and environmentally sustainable transformation



LIMITATIONS OF METHOD

In pursuing a comprehensive understanding
and effective communication of this research, cer-
tain limitations within the methods employed have
come to light. Acknowledging these constraints is
crucial for refining future approaches and ensuring
the integrity of the research outcomes.

MICROSTORIES: INCLUSIVITY CHALLENGES

While the microstories approach served as a
valuable tool for gathering individual narratives,
its limitations in inclusivity became apparent. The
method's effectiveness is questioned, as accessibil-
ity tended to favour individuals who could more
readily relate to my appearance and the nature of
thesis questions. This unintentional bias raised con-
cerns about the broader representation of diverse
perspectives. Langua%e and social barriers further
compounded these challenges, making it difficult
to include the opinions of individuals from more
vulnerable groups, particularly those with a migra-
tion backgrounc{

LIMITATIONS OF REPRESENTATION TECHNIQUE -
SECTIONS

While using sections as a representation tech-
nique has provided valuable insights, it is not without
its constraints. This approach, although insightful,
offers only a limited portrayal of interventions, mak-
ing it challenging to capture their entire character
and comprehend their holistic impact. The difficulty
lies in presenting a comprehensive view of interven-
tions overall connectivity and network systems, hin-

dering a nuanced understanding,

To overcome this limitation, axonometries were
introduced in the later stages of the research. This
addition aimed to provide a more inclusive and com-
prehensive view of the entirety and connections of
interventions, offering a more holistic perspective on
their spatial integration.

These methodological limitations underscore
the importance of continuous refinement and adap-
tation in the research process. They serve as valuable
insights into the intricacies of engaging with diverse
perspectives and visualizing complex interventions.
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RELEVANCE

4. How do you evaluate the academic and societal
scope and significance of your project?

ACADEMIC VALUE

By exemplifying the apﬁlication of systems think-
ing and academic research in Vienna in an under-
standable manner, this pr(()fect eftectively bridges the
gap between academia and practical application.

Given the escalating complexity of urban systems
and a growing fragmentation of expertise, as high-
lighted by Giseke et al. (2021), along with the corre-
sponding disciplinary divisions within academia, the
objective was to present theories and related inter-
ventions in a comprehensible format. This initiative
aims to enhance accessibility for groups outside the
academic sphere.

SOCIETAL VALUE

By incorporating societal value into all cli-
mate-resilient interventions and adhering to spatial
justice principles, a greater societal good is consist-
ently prioritized



TRANSFERABILITY

5. How do you evaluate the transferability of your
project results?

TRANSFERABILITY OF INTERVENTIONS

Generic urban interventions face limitations in
transferability due to various unpredictabilities and
diverse characteristics, including morphological,
geological, cultural, social, and functional aspects.
Site-specific assessments through measurements,
analyses, surveys, and participatory processes be-
come imperative to Valicfate interventions. However,
the primary goal of the thesis project is to illustrate
ways of intfigrating a blue—gbreen infrastructure,
making it understandable to a broad audience. This
involved visualizing spatial potentials and flexible
solutions, breaking from conventional images like
sealed and car-dominated urban landscapes. These
representations aimed to reveal forgotten and po-
tential future qualities, showcasing how people can
thrive within marginalized urban environments,
benefiting from ecosystem services.

Considering this, the project's results are highly
transferable due to considerations of diverse Vien-
nese urban and landscape morphologies and social
requirements. Organizing interventions based on
these abstracted c%laracteristics enhances their easy
transferability to local contexts.

For transferability to other urban environments,
similarity in hydro-morphological characteristics is
crucial. If the urban landscape shares features like
Vienna, characterized by topography and a water
landscape, direct transferability of design principles
becomes viable.

TRANSFERABILITY OF METHODOLOGY

The applied methodology centred around mul-
ti-scalar and multi-temporal considerations of ur-
ban and landscape morphology and social patterns
can be extrapolated to other urban landscapes. The
design investigation, facilitating the integration of
blue-green and social infrastructure, paves the way
for developing a catalogue of design principles for
(urban) environments with other morphological
characteristics.
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LIMITATIONS

6. What intentional exclusions did you make in
your study?

Resilience research and planning for transfor-
mation and adaptability typically involve consid-
ering various scenarios to respond to uncertainties
and unpredictable future pathways. Using a scenar-
io construction approach might have clarified the
selection of resilient planning pathways but could
compromise the level of detail in the c{esign explo-
ration. Given that this thesis primarily takes on the
form of a design project, the feasibility of imple-
menting this approach was limited. Consequently,
the project did not delve into preparing different
scenarios. Instead, it operated under stagnation or
deterioration in climatic and weather conditions,
coupled with reduced public space use by motor-
ized individual vehicles (MIV). Grounded in re-
silience theories based on ecological resilience, the
chosen design scenario challenges the continua-
tion of engineered resilience or hard infrastructure
measures, advocating for a transformation toward
ecosystem-based resilience in urban spaces in Vi-
enna.

With its interconnected soil conditions, natural
processes, and ecosystem values, the current Vi-
ennese landscape has been significantly repressed
and displaced, requiring centuries for its functions
to recover fully. Compaction of the soil, accumu-
lation of sand and gravel, and long-term sealing
have replaced soil functionality. Often, their natural
ecosystem capacity is profoundly affected. The res-
toration process demands many years and consider-
able construction efforts to integrate nature-based
solutions or green-blue networks and their ecosys-
tem functions into the urban environment. This

reconfiguration and reintegration into the urban
environment involve substantial (engineered) inter-
ventions, limiting the immediate implementation of
natural processes and nature-based solutions. How-
ever, a gradual application is recommended given
the centuries-long suppression of the ecosystem and
the urgency posed by climate warming and associ-
ated issues for the built environment.

In this work, the primary focus is on fostering
ecological and natural water cycle systems in public
urban environments. However, human impact on
these systems in the cultural landscape, upstream
areas, or private spaces also significantly contrib-
utes to climate resiliency. A holistic approach to the
entire green-blue system is crucial for long-term
impact. Due to the constraints of the master thesis
framework, the scope of the work is limited to ur-
ban public spaces. The accessibility of these areas by
municipal entities, with fewer limitations from pri-
vate owners due to municipal ownership, simplifies
the feasibility of implementation.

It is essential to highlight that the sections pre-
sented in the research represent an idealized and
abstracted best-case scenario for a socially and en-
vironmentally compatible transformation of public
space. However, their feasibility in specific situations
may vary, requiring technical and functional val-
idation by relevant experts. This limitation affects
the project's impact and accountability. Integrating
different research fields could significantly enhance
the understanding and response to the situation at
hand, adding valuable perspectives to the project.



FieLD TRIP

7. How did the field trip influence your project and
alter your perception?

Integrating a field trip and engaging with stake-
holders, like residents, fellow stuc%ents friends, and
researchers in Vienna, played a pivotal role in sharp-
ening the focus and addressing problems within
feasible boundaries. Seeing focus areas firsthand
provided a better understanding of the location and
evaluated possibilities for future interventions. Trust-
ing personal judgment and initial thoughts within
this Frocess proved instrumental in working pur-
posetully towards a result.

RECOMMENDATIONS

8. What are some future pathways that you
envision for the project?

A future step involves applying design principles
in a participatory workshop to test tﬁelr benefits
among stakeholders. This co-creative approach fos-
ters translating the integration of a green-blue net-
work with added social value into understandable
design principles/elements. The result is a co-creative
tool, inclusive to non-specialist actors. This iterative
process contributes to a comprehensive understand-
ing of the values of urban ecosystems and sets the
foundation for a climate-resilient transformation of
Vienna.
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