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[Fig. 1]: Roots taking their path shaped by urban environment
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CLIMATE CHANGE IN THE SPATIAL CONTEXT OF AUSTRIA

MEAN TEMPERATURE PER YEAR

! High : 11 °C '

B Low :-9.3 °C

Percipitation in mm

[Fig. 2]: Mean temperature per year with climatic zones
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[Fig. 4]: Gausen-Walter diagram showing monthly temperature in relation with percipitation , each year compared with average
values (1933-2000)
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[Fig. 3]: Mean percipitation per year with seasonal snow cover duration trends (1961-2019)
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VIENNAS VULNERABILITY TO CLIMATE CHANGE

(CHANGES IN PERTICIPATION AND WATER
CAPTURING CAPACITY

7 Increase in drought
periods and less water
availability
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[Fig. 5]: Increase in water shortage and run-off extremes
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[Fig. 6]: High sealing and little infiltration

IMPACT OF DENSITY ON FRAGMENTATION AND DISTRIBUTION OF GREEN-BLUE SPACES
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FRAGMENTATION OF VIENNAS GREEN-BLUE SYSTEM

Before 1800
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[Fig.8]: Historical development of water, green & urban system
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PROBLEM

[Fig9]: Historic-present representation of Karlsplatz-Elisabethbriicke
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Source: Wien Museum, Geofabrik 20.



UNEVEN DISTRIBUTION OF GREEN-BLUE SYSTEMS

ACCESS TO ENVIRONMENTAL QUALITIES AND AMENITIES BASED ON
ECONOMIC SYSTEM

Environmental qualities in
/ roximity mainly for people with
/ iger income
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[Fig. 10]: Proximity to environmental qualities based on income
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[Fig.11]: Subdistricts of
Vienna by income with
green land use sections

Source: EEA 2018, AK
Wien 2020, Stadt Wien 2023
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PROBLEM STATEMENT

SEALED SURFACES & HARD EDGES

Urban Heat islands &
biodiversity loss

%
Mental & physically distanc-
ing to green-blue system

Replaced green-blue system,
especially in social-economic
vulnerable areas
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RESEARCH QUESTION, FRAMEWORK & METHODOLOGY

RESEARCH QUESTION

RQ2 ANALYSIS: :
:  ACCESS POINTS WITHIN SOCIO-ECOLOGICAL SYSTEM: -+
RQ1 CONCEPTUAL FRAME: : How can the landscape and urban morphol-
. ogy disciplines help to unfold and design the
CLIMATE RESILIENCE TRANSITION i JU_ST TRANSITION green_blue System as part of the Socio_ecologi_
How are spaces and systems that influence a What are methods to ensure an enviromen- i cal system towards urban climate resiliency?
climate resilient transition identified? tally just transition of the green-blue system ©+ What is and was the role of the green-blue
with benefits for all actors? : system of Vienna and how do other systems
: interrelate?

» What are constraining factors in Vienna due
to engineered resilience and vulnerability, in
light of a just climate resilient transition?

RQ4: DESIGN

L -REIMAGINATING THE GREEN-BLUE SYSTEM

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

METHODOLOGY



CONCEPTUAL FRAMEWORK

CLIMATE RESILIENCE
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[Fig. 11]: Conceptual Framework
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UNFOLDING THE SOCIO-ECOLOGICAL SYSTEM OF
VIENNA

THE GREEN SYSTEM
THE WATER SYSTEM

THE SOCIAL SYSTEM



THE GREEN-BLUE SYSTEM INTERWOVEN IN THE SOCIAL SYSTEM
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[Fig. 12]: Different layers of the socio-ecological system under investigation
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GREEN SYSTEM: CONCENTRATED AND DISPERSED PROVISION OF SERVICES
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[Fig.13]: Green space types and their
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[Fig.14]: Collage of Ecosystem Wienerwald
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[Fig.15]: Collage of Ecosystem Wienerwald
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UNEVEN DISTRIBUTION OF ECOSYSTEM SERVICES

HISTORICAL CITY CORE TOWNHOUSES AND MULTI-HOUSEHOLD DWELLING POST-WAR MODERN URBAN DEVELOPMENT
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Source: Stadt Wien 2020
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THE WATER SYSTEM: A MULTITUDE OF SYSTEMS

URBAN DEVELOPMENT
Cultural layer

URBAN
MORPHOLOGY VIENNA - SHAPING

Urban landscape layer THE WATER SYSTEM
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VIENNA - SHAPED BY
THE WATER SYSTEM

LANDSCAPE MORPHOLOGY
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[Fig.17]: Analysis layers water system BLUE SYSTEM



THE HYDROGEOLOGICAL SYSTEM I
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INTERWOVEN IN THE URBAN SYSTEM
MACRO SCALE

MESO SCALE

MICRO SCALE
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BLUE-GREEN SYSTEM SHAPING VIENNA

Legend
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Legend
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(
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I | | Course & accumulation of water based [Flgz()] Catchment
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[Fig19]:Overlay of different systems



CONCLUSION

20

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 Viennas 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

Fostering the ecosystem

social interaction, exper- as communal infra-

imentation and steward-

ship within ecosystem

Legend

[ ]mvg\ ating green/ ecosystem v alues, foster Ingr obust
ecosystems.

?ﬂ,&\ Blue-green corridors connecting & creating green spaces,

structure for co-creation
allows activation of pub-
lic spaces & communal
activities.
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[Fig.21]: Conclusive map showing potential transformation
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DESIGNING FOR AN ENVIRONMENTAL JUST TRANSITION
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[Fig.22]: Areas of focus based on income, green space distribution, water typology, diversity of urban
morphology and social housing
Source: AK Wien 2018, Stadt Wien 2023
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A | HERNHALS - JORGERSTRASSE
Hydro-geological type:

o stream
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« no GW connection

Urban typology:
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special public type
Social housing:
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Income:
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Urban ologgr:
« Mainly griinderzeit block, modern post war
development, spacious block
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« Verylow
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Hydro—geolo%ical type:
« Vienna cana

Urban ologgr:
« Mainly griinderzeit block, modern post war
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Income:
« Verylow-medium
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QUALITATIVE FRAMEWORK

SYSTEMS
THE SocIAL SYSTEM
THE BLUE SYSTEM THE GREEN SYSTEM
SOURCE
A Theory
|:| Case studies

O
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Best-practice

THE URBAN (SPATIAL & SOCIALLY)
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MAIN DESIGN PRINCIPLES

INTEGRATION AND CONNECTION OF ECOSYSTEMS NATURAL WATER CYCLE MANAGEMENT ECOSYSTEM AS COMMUNAL INFRASTRUCTURE

FOSTERING SOCIAL INSTITUTIONS

N

COMMUNAL INFRASTRUCTURE

LOCAL WATER CONTAINMENT

N

MULTIFUNCTIONAL SURFACES DRAINAGE BY STREAMS

O N

URBAN SPACE AS ECOSYSTEM SHARED COMMUNAL SPACE

N

T

+ Ecological urban patches

CONNECTING GREEN SPACES

N

1Utilization of stream/ rainwater | : Water detention & retention Ecosystem as just instrument [/l

! Prerequisite:
1 «combination with natural rainwater drainage

Prerequisite:
+ openspace

« combination with water detention/ retention

Prerequisite:

« qualitative eco-mobilities

Prerequisite:

« contextualized interventions

Prerequisite:

Green connector

. green C()l”l"id()l”S & PﬂtChES

|
i Prerequisite:
« Redistribution of pa rking/ car space

Car-poor Supergritzel

Prerequisite:

« 30km/h-zones; city's eco-mobility concept

i
i Prerequisite:

1+ evaluation of multifunctional potential

« systemic focal point

.
! Prerequisite:
1+ slope/ elevation

« suitable sub-soil conditions (saturated soil)

|
! Prerequisite:

« accumulation of water

Prerequisite:

« suitable topography

Prerequisite:

Redirecting the water

« accumulation of water (topoggaphy)

Prerequisite:

« overlapping of social & green connections
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 Ecosystem stewardship
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| 1. QUESTION

GREEN SYSTEM:
Is 1T A PATCH OR/ AND A CORRIDOR?

— Focus on public & semi-public spaces within evaluated
urban densities

INFLUENCED BY URBAN FABRIC CHARACTERISTICS

A AN,

a2

IR
e
NSO

Types of Importance of
buildings connection of space

PATCH: (0/0):3:34]0):H
Wider spaces like squares, Linear spaces with connecting

| parks, or ecological entities function, like streets
| i

@

| Sealed Sealed Mainly Important Mobility ~ Connec-
| patch, withopen  open mobility ~ connection tion of
urban, surfaces  surfaces, connection usage to minor
| dense mediocre usage certain impor-

to low limited extend tance for

| density possible possible transport

m [ R

Fr — — — — — — — = — — = = — — —

I 2. QUESTION LANDSCAPE MORPHOLOGY

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

| > Focus on evaluated hydro-geological types

INFLUENCED BY LANDSCAPE CHARACTERISITCS

£

Topography Soil Hydrology

ACCUMULATION: RUN-OFF:
| Accumulation of water due to flat ~ Water run-off due to slope and
topography and urban layout fittitng urban layout

7

S

3 ”ffﬁ e 72

| Historical Teracced Closed Historical ~ Teracced Closed

| stream gravel & & sealed stream gravel & & sealed
with sand soil system with sand soil system
related soil related soil
conditions conditions

e e we e

r— - - - - - - - = - - — — — 1

| 3. QUESTION (FINE TUNING) SOCIAL MORPHOLOGY |

| SocCIAL SYSTEM:
WHAT IS THE SOCIAL VALUE?

—» Focus on areas with low income and social housing

INFLUENCED BY SOCIAL CHARACTERISTICS & ]USTICE GOAL
v', 27 . .
sk
MRS
Vil
N A A&‘

Local
programm

]

SOCIAL PROGRAMM:
Requirements for the space

s o~ A ©

Educational Productive Recreational Active Collective
Demandfor Demandfor Demandfor Demandfor Demand for
hands-on commercial  recreational  activeusages communal
learning near usages like usage & & movement  gatherings,
educational  space for leisure meetings,
institutions.  delivery and collec-

tive activi-

ties.

e

= = = & =
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HERNALS - THE 17TH DISTRICT
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[Fig 23]: Documentation of
Hernals reveals both its spatial
attributes and deficiencies, as part
of my field trip in Vienna.
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HERNALS - THE GREEN SYSTEM
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[Fig. 24]: 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 ecosystem patches

« Ecosystem patches as nodes
in a network connected
towards main corridor

« Fostering eco-mobilities
with ecosystem benefits &
reducing parking space

« Car-poor supergratzel with

%)
shared streets & temporary/ /ﬁ g
collective parking gs) 7
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/ CONSERVATION AND DEVELOPMENT OF

THEHABITAT DVVET{S\TY OF NEAR-NAT-
URAL FORESTS (IN PLANNING)
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HERNALS - THE BLUE SYSTEM

30

ANALYSIS
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HERNALS - THE BLUE SYSTEM
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HERNALS - THE SOCIAL SYSTEM
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HERNHALS - THE SOCIAL SYSTEM

PRINCIPLES

« Aligning eco-mobility routes
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« Prioritization & connection of
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GREEN-BLUE-SOCIAL CORRIDOR FOR HERNALS
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LAYERED DESIGN EXPLORATION VIA SECTIONS
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A | CHRISTINE-NOSTLINGER PARK
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A | CHRISTINE-NOSTLINGER PARK

SYSTEMIC FOCUS

1l

TIMEFRAME

1

Shared communal space Breathing surfaces Green corridor ; Ecological patches . THE GREEN SYSTEM
Shared space & StO}f) sealing Natural stream land- Terraced Multifunctional Terraced living
parking space surface! scape as green corridor mounted basins infrastructure slopes
reduction
A A A A A
I Reduce space for i Construction stop of ' Space for (Vegetaded) gabions or Terraces through
rindividual transport & ' paved/ sealed surfaces ! waterstream stone barriers used for relocation of local soil

A

| private usage of green 1 & reducing paved areas ilandscape with terracing slope to fixate . and stones to form basins

rareas i where possible 1 green shores as green basins/ errosion + (nature-based long term
rcorridor to foster (swales) " approach).
' biodiversity !
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A | CHRISTINE-NOSTLINGER PARK
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THE SOCIAL SYSTEM
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FAVORITEN - THE 9TH DISTRICT
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tripin Vienna.
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FAVORITEN - THE GREEN SYSTEM

40
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[Fig. 37-39]: Macro & micro analysis green system Favoriten
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[Fig. 41-43]: Macro & micro analysis blue system Favoriten
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FAVORITEN - THE BLUE SYSTEM

PRINCIPLES

o Superficial rainwater drainage by guiding the
water through the public space with canals,

swales, etc.
=

« Canals & swales as means of guiding water, with
hard edges in dense area & open sole to allow
water to infiltrate where possible

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

43

« Water storage in Supergritzel streets, when
topography allows accumulation of water
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[Fig. 44]: Concept blue system Favoriten
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FAVORITEN - THE SOCIAL SYSTEM

PRINCIPLES
« Aligning ecosystem benefits with social benefitsas ~ « Ecosystem as just instrument through prioritzing
social infrastructure & connecting educational institutions

Y f

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

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

« Ecosystem maintenance & stewardship through
local residents & social/ public institutions
Legend
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GREEN-BLUE-SOCIAL GRID FOR FAVORITEN

SYSTEMIC FOCUS
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VIKTOR-ADLER-PARK
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DESIGN PRINCIPLES AS ELEMENTS OF A CLIMATE-RESILIENT VIENNA

1. QUESTION

GREEN SYSTEM:
Is 1T A PATCH OR/ AND
N070):3:310]0):Y4

— Focus on public &
semi-public spaces within
evaluated urban densities

2. QUESTION LANDSCAPE
MORPHOLOGY

BLUE SYSTEM:
WHAT IS THE HYDRO-
MORPHOLOGICAL TYPE?

— Focus on topography &
landscape history

DESIGN ELEMENTS

t

3. QUESTION : SocIAL
(I“INFTUNING) MORPHOLOGY

SOCIAL SYSTEM:
'WHAT IS THE SOCIAL
VALUE?

— Focus on areas with
low income and social
housing

50
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RESEARCH OUTCOME

o4

CLIMATE RESILIENCE TRANSITION

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

;. JUST TRANSITION

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

RQ2 ANALYSIS:
ACCESS POINTS WITHIN SOCIO-ECOLOGICAL SYSTEM

How can the landscape and urban morphol-
ogy disciplines help to unfold and design the
green-blue system as part of the socio-ecologi-
cal system towards urban climate resiliency?

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

« What are constraining factors in Vienna due
to engineered resilience and vulnerability, in
light of a just climate resilient transition?

RQ4: DESIGN

... REIMAGINATING THE GREEN-BLUE SYSTEM

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

CONCLUSION



RESEARCH OUTCOME

55

Fostering a just and climate-resilient transition in Vienna relies on
reimagining the green-blue system:

» through a systemic and integrated approach.
» harmonizing ecosystem and societal benefits.

- making societal & individual benefits comprehensible to the

public.
eQ metropolitan perspective.

« a collaborative green-blue framework that encourages bottom-up
actions & prioritizes local knowledge.

- considering interrelations between urban and landscape
elements.

- customizing interventions based on location-specific demands.

Future

« Planning for different outcomes and adaptable interventions,
considering different scenarios.

» addressing different actors and distributing tailored roles & tasks

CONCLUSION
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