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1 ABSTRACT

Climate change, increasing urbanisation and deasiéin, not only in inner-city areas, require new
approaches and solutions to improve liveability aawd against the consequences of climate change,
primarily noticeable in cities and their surrourgliareas. The introduced projects "Strasshof 202#' a
"Strasshof. Klimafit!" (both funded by the Austrig@iimate and Energy Fund, Klima- und Energiefonds,
under the Smart Cities Initiative in Austria) dedth climate change adaptation measures, exenliie

the Austrian municipality of Strasshof an der Naidb, using instruments of spatial planning, suclaag
development plans, construction plans, zoning pleties focussing on soil bioengineering measures to
infiltrate rainwater as well as climate-effectivesijn of roadside greenery using a selection ofitpla
appropriate to the climate.

Within the exploratory project "Strasshof 2021.gamation of climate change-adapted planning instnis
and processes for a Smart Village" the municipaiitystrasshof examined in cooperation with the guj
team, how certain climate change adaptation measunaéld be specifically requested and regulateithén
municipality's development plan, including how cdigpce and implementation of these measures could
then be monitored by the municipality. At the lee¢lthe land development plan, criteria were dewetb
suitable for implementing climate change-adaptetilesgent developments. EXisting experiences were
transferred to Strasshof and measures and optiwndifate change-adapted rainwater management were
developed. For example, potential implementatiohghe sponge city principle, adapted to the local
conditions (no canal for draining rainwater, vegrrpeable soil) were examined in Strasshof. Baseithen
assessment of potential areas to establish gregsises and roadside greenery in Strasshof, mesisund
options for climate change adapted planting anetatigpn in public spaces and on buildings wereyeeal.

A list of "climate-fit" trees (trees that are weltlapted to the changing climate) for public areasell as for
private gardens was drawn up.

"Strasshof. Klimafit! Strasshof as a lighthouse: ARO+ green walls, green infiltration troughs,
empowerment and practical transfer" is a lighthodeeonstration project that stimulates processes fo
climate change measures by empowering other muatitgs and small towns. The project aims to
implement resilient, multifunctional and "climaté-fsolutions that respond to heat and heavy nanpyove

the microclimate, increase the quality of life diwthg while promoting biodiversity and species éligity in
existing areas of the municipality. With these nueas, Strasshof can act against climate change
consequences and improve the liveability of theupettipn. The transferability of the demonstratishall be
guaranteed with the help of various regional, maticand international exchange forums. In coopemati
with other Austrian municipalities, the lessongheal from Strasshof will be reflected and trangféro the
regional network "Climate-Fit Small Towns and Mupalities" along with step-by-step instructions for
climate-fit municipalities.

Keywords: strategy, climate adaptation, regulaptam, urban heat island, Lower Austria

REAL CORP 2022 Proceedings/Tagungsband ISBN 978-3-9504945-1-8. Editors: M. SCHRENK, V.ROPOVICH, P. ZEILE, m_
14-16 November 2022 — https://www.corp.at  P. ELISEI, C.BEYER, J. RYSER



Spatial and Settlement Development Adapted to Cérftdtange in Strasshof an der Nordbahn (Lower Ajstria

2 BASELINE

It is undisputed that climate change has an impaatur daily lives and should be taken into accaumen
planning our living environment and therefore afeo matters of spatial planning. Climate change,
increasing urbanisation and densification, not anlinner-city areas, require new approaches ahdisons

to improve liveability and to act against the capsnces of climate change, primarily noticeableiiies
and their surrounding areas. Urban space, whidhsis found in the outskirts of large cities, cauaas
increase in temperature per se which is then, sifted by the change in climate. Due to the higicpetage

of sealed surfaces evaporation is reduced whilsdke irradiation on building and road surfacestsed at
the same time. The consequences of climate chamae especially clear by extreme weather event,(he
drought, heavy rain events), are primarily noti¢eah cities and their outskirts. Numerous studiese
already proven that through evapotranspirationtplaan make an essential contribution to the fagjatinst
climate change and, at the same time, improve wi@dpand livability. In many places, however, green
areas lose ground due to the creation of housirgeMnd more people choose to live outside of laitigs
which burdens the surrounding communities with seveflux. That said, the majority of climate chang
adaptation is solely concerned with combattingdherheating of large cities. However, surroundingpa,
small towns and rural communities are also affetiedlimate change, hence the need to take meakures
climate change adapted spatial planning there itoarder to increase quality of life and improvee th
microclimate. (Fechner et al. 2020; Krauss et@l.9

This paper focusses on actions and measures foatelichange adaptations in smaller cities andgaia
demonstrated by the example of the municipalitps3tinof an der Nordbahn in Lower Austria. To impleime
and demonstrate climate-change adaptations instwhsn der Nordbahn, two projects designed by the
same project consortium were funded: the one-ygplomtory project "Strasshof 2021. Preparation of
climate change-adapted planning instruments andepses for a Smart Village" (September 2020 to
September 2021) laid the foundation for the curtkerge-year Smart Cities follow-up project (expemtal
development) "Strasshof. Klimafit! Strasshof asighthouse: EVAPO+ green walls, green infiltration
troughs, empowerment and practical transfer" (Ap@R2 to March 2025) (both funded by the Austrian
Climate and Energy Fund, Klima- und Energiefondsdar the Smart Cities Initiative in Austria). The
following paper will present the main results fréime completed exploratory project and present dloaki

on the planned actions and measures within theviellp project for experimental development and
implementation.

3 EXPLORATORY PROJECT "STRASSHOF 2021. PREPARATION OF CLIMATE CHANGE-
ADAPTED PLANNING INSTRUMENTS AND PROCESSES FOR A SMART VILLAGE"

The project "Strasshof 2021" was an exemplary saabtiressing the above-mentioned issues and irgerest
carried out in Strasshof an der Nordbahn in LowestAa. With the help of construction bans, Stratélas
already been taking on municipal tasks that haveormne pressing in recent years due to enormous
population growth. Equally urgent still is the diyement of climate change-adapted strategies, gtrou
which the community can prepare for changing climabnditions. Through intensive research, possible
actions for a local land development plan adaptedlimate change issues, as well as possibilities f
sustainable rainwater management and roadside egsearere explored: The exploratory study researched
ways to integrate climate change adapted measnotesspatial planning by especially dealing with the
adaptation of the local development plan, analysedetation-related soil bioengineering measures to
optimize the local rainwater infiltration and adsed the climate-effective design of roadside gmgen
through a climate change-adapted selection of fl&rte research findings led to an assessmentten{i
measures specifically designed for the communityswasshof as experimental space. The design of the
project was matched to the procedures within threngonity. An accompanying participative processtted
the population becoming sensitised to actions dblebe taken and created a knowledge base for
understanding and implementing climate-adapted umeasn the community. The project exemplifies ways
of optimising microclimate effective measures apdeses of activity for communities.

3.1 Creating the baseline: Potential analysis for climi change adapted planning in Strasshof

Already in the initial phase of the project, theojpct team, consisting of companies from spatial an
landscape planning, vegetation technology (theaasitbf the paper) and the municipality itself (magad

m REAL CORP 2022: Mobility, Knowledge and Innovation Hubs
(Y in Urban and Regional Development — Vienna, Austria



Bente Knoll, Agnes Renkin, Michael Fleischmann, Eeth Knasmillner, Andreas Hiller, Ralf Dopheide, RabSchiefermair

head of the building authority), identified specifiroblem areas and potential fields of action imch
measures could and should be taken in order tgmlesclimate-friendly community.

3.1.1 Analysis of the development plans’ potential tovsactimate change measures

Amongst other objectives, one focus of the analyisiarticular, was to examine how certain climate
change adaptation measures could be specificatiyested and regulated in the municipality's land
development plan, including the question of how ptamce and implementation of these measures could
then be monitored by the municipality. Basicallye tand development plan is an important instrunfient

for defining the settlement area at the municipakl. Based on the zoning plan, the land developipian
contains regulations for the land use — speciftgalibts of land — with regard to the spatial aremgnt and
building architecture (including community, semialthed and detached housing, open development,
development height, building lines, building formegchnologies), as well as regulations for transpor
development. For Lower Austrian municipalities, fobowing legal bases are relevant: the Lower Aast
Spatial Planning Act [NO Raumordnungsgesetz], tberdr Austrian Building Code [NO Bauordnung] and
the Lower Austrian Building Technology OrdinancelJNBautechnikverordnung]. A positive external driver
in this context is the amendment to the Lower AastiSpatial Planning Act 2014, which was passed on
October 22, 2020, according to which, among othieigs, additional specifications in the land depebent
plan are possible in order to ensure climate- asgeradapted building. In this way, maximum dimensi

of building sites, as well as requirements for greeofs or facades, and the creation of rainwastemms or
infiltration areas, can be regulated.

3.1.2 Foreseen Measures and Actions

According to identified problem areas and poterfiiglids of action, the following areas of attentiand
thematic priorities were identified and dealt witheach specifically related to the municipal aréa o
Strasshof:

(1) Development of proposals for a climate charejated adjustment of the local land development pla
(2) Development of proposals for the climate-eéfitiuse of rainwater

(3) Exploring possible locations for green struetuland roadside greenery to reduce urban heatoand t
absorb rainwater in the natural soil

(4) Exploring the possibilities of climate changiapted planting up to a climate-effective desigthyslants
in combination with buildings, settlement strucsjreainwater management, vegetation technology and
biological engineering measures

(5) Strengthening the awareness of the populativartds climate change adapted spatial measures

As part of the exploratory project, the potentiatel possibilities occurring through the spatialnpiag
legislation were examined, especially regardingsis implementations and achievable results. @n th
other hand, specific potential measures for clin@tenge adaptation such as infiltration areas ywatier
management and climate-friendly planting were deafimnd examined as to how they could be integrated
into the legal framework and into practice in thenicipality.

3.1.3 Results of the exploratory project

The results of the exploratory project outline #ipecific potentials for climate change adaptategarding
spatial planning for the municipality of Strasshsafited by measures and thematic areas.

After detailed spatial, vegetation-related and aoanalyses of areas potentially relevant for demzhange
adaptation measures in the municipality, areas @edise locations for potential implementations ever
defined in collaboration with the municipality. 8tibns were proposed by the specialist planningepto
team.

Definition of locations and areas for future impkmation

« Climate change adaptation measures in street spaogsosals for a vegetation-engineered plant-
related design of infiltration areas for selectechtions with different street widths and zoningjm
and secondary streets in selected housing estatesdeveloped.
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» Climate change adaptation measures on private giyopad private plots of land with residential
buildings: Climate change adaptation measures werated that can be implemented by private
individuals in single-family homes with gardenspirticular the promotion of rainwater infiltration
also rainwater harvesting and planting with clirasttgart plants.

« Climate change adaptation measures for municipidlibgs focussing (vertical) greening: In the
new location of the municipal office as well as foore municipal buildings like the education
campus in Strasshof different forms of facade greprwere exploited. Impetus for the
implementation of building greenery and rainwatemamgement through contributions to building
competitions was provided.

Recommendations for climate change-adapted spddiahing

At the level of the land development plan, criteviere developed that are suitable for the impleatenrt of
climate change adapted settlement developmentstifxiexperiences were transferred to Strasshof and
measures and options for climate change-adaptedatér management were developed.

« Potential implementations of the sponge city ppleiadapted to the local conditions (no canal for
draining rainwater, very permeable soil) were exadiin Strasshof.

* Based on the assessment of potential areas foestiadlishment of green structures and roadside
greenery in Strasshof, measures and options faratdi change adapted planting and vegetation in
public space and on buildings were analysed.

e Alist of "climate-fit" trees (trees that are welllapted to the changing climate) for public areas a
well as for private gardens was drawn up.
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Figure 1: Project folder "What can | do? " (SourRaumRegionMensch ZT GmbH)

Information campaign

An important aspect of climate change-adapted mpi@nmeasures is certainly informing the local
population, not least about the possible contrdsutf spatial planning to the topic. The impleméntaof
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climate change-adapted planning instruments ancepees requires sensitisation and the involvenfeheo
population. For the exploratory study in Strasshiog population was involved — taking into accoti
possibilities under COVID-19 conditions — and thiejgct results were prepared and presented forifgpec
target groups. Thanks to the cooperation with thaeltseducation center in Strasshof, a four-parteseof
lectures showed how residents can shape their oopegies to adapt to climate change. The projedtthe
results were presented as part of an exhibitioplaying the changed development plan on September 2
2021. Feedback from the population was obtainedguisiteractive formats. Information about the pcoje
was regularly published in the municipal newspaper.

The detailed results from the exploration study banaccessed at https://smartcities.at/projecsktiof-
2021/

3.1.4 Impact and achievements

In summary, the "Strasshof 2021" exploratory profess led to the following impact and achievements:

* Using the example of one municipality, it was pbkesito develop solutions for climate change-
adapted spatial planning.

* Research results and recommendations for climaagehadaptation measures in spatial planning
(development planning, rainwater management, spaiiye principle, “climate-fit* trees) were
linked to specific locations and case studies rasShof an der Nordbahn.

« Strasshof an der Nordbahn received specific sumpoitis way to becoming a model municipality in
terms of climate change adaptation in spatial plepn

« The amendment to the Lower Austrian Spatial Plagiiot in October 2020 has so far been rather
hesitantly perceived by the Lower Austrian munitts. Strasshof is an exception and, with the
support of the project team, was one of the firgnitipalities to actively deal with the extended
paragraph 30 (content of the land development pighich enables an implementation of measures
towards climate change-adaptation in the land dewveént plan.

« The project as well as the results were dissermdnatghin the population via articles in the
municipalities newspaper, a series of lectureshatadult education center in Strasshof, a project
folder addressing individuals and their actionsg am information event. Raising awareness for
spatial measures towards climate change adaptatidrthe examples presented for a "climate-fit"
Strasshof, from which all the residents would udtiely profit, contributed directly to the local
added value in Strasshof.

* The series of lectures in the adult education cerfté&Strasshof was mostly attended by the same
people and contributed to a "community" forminguard the topic "our climate-fit Strasshof". The
spontaneous excursion to a private garden afterfdheh lecture especially contributed to the
interaction and networking of interested particiigan

* Knowledge transfer and networking within the projieam and with relevant stakeholders in spatial
planning in Lower Austria took place and contrililite local added value in other municipalities.

« The baseline was established, for the municipalftstrasshof, to improve quality of life for the
population using the proposed measures and to ngregsimally for climate change. This would
serve as an example for other municipalities a$ame might lead to imitation.

4 FOLLOW-UP PROJECT (EXPERIMENTAL DEVELOPMENT) "STRAS SHOF. KLIMAFIT!
STRASSHOF AS A LIGHTHOUSE: EVAPO+ GREEN WALLS, GREEN INFILTRATION
TROUGHS, EMPOWERMENT AND PRACTICAL TRANSFER"

The exploration project "Strasshof 2021" specificahighlighted the possibilities and needs of the
municipality of Strasshof an der Nordbahn with relgeo climate change adaptation and showed, among
other things, that with the local conditions, degliwith rainwater both in public space and on gava
property is essential. Measures need to be takdeabwith increasingly hot days in order to couaté dry
phases and improve the microclimate. It therefemguires, among other things, combined nature-based
solutions on the one hand for cooling and, on therchand, for handling rainwater.As a result, fiiw-

up demo project "Strasshof. Klimafit!" has beended for 3 years (April 2022 to March 2025), which
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allows the implementation and manifestation of findings and results of the exploratory study taigar
climate change adaptation in both public and s@paktes and in spatial planning processes at Bofaghe
project continuously deals with climate change #atign measures, exemplary for the Austrian muaiitip

of Strasshof, within instruments of spatial plampisuch as land development plans, constructionspla
zoning plans etc., focussing on soil bioengineemmeasures to infiltrate rainwater as well as clenat
effective design of roadside greenery using a tieleof plants adapted to climate change. The ptdgam
continues to support the municipalities’ planningjects with their professional expertise regarditignate
change adaptation, rainwater management and vegetechnology and will also further implement
communication measures to raise the populationa@mess of the intersection between spatial plgrema
climate change. The transferability of the demaisgins shall be guaranteed with the help of various
regional, national and international exchange farumhe aim is to implement individual measures
highlighted in the exploratory study in the munality and to highlight the municipality of Stras$tas a
pioneer and lighthouse demonstrator for other mpaiities in the field of climate-adapted settlemand
land use development.

4.1 Implementation of climate change adaptation measugein the municipality of Strasshof

Based on the project "Strasshof 2021", the proj&ttasshof. Klimafit!" aims to implement resilient,
multifunctional, and climate-fit solutions in theunicipality of Strasshof that respond to heat aga\iy rain,
improve the microclimate, increase quality of l#ed living and promote biodiversity and speciessity
on existing areas in the municipality, specificallyough the following demonstrations, which wik b
evaluated by microclimatic and social scientificnitoring.

e A first implementation of EVAPO+ transpiring greefalls: These green walls will be implemented
as microclimate-improving measures which have bdearther optimised with regard to
evapotranspirating cooling effects, leading to edoejuality of life and supporting biodiversity.

* A demonstration of an innovative multifunctionaltur@-based biodiverse combination of a plant-
based infiltration and water-saving basin as a orea® deal with heavy rain and as a contribution
for sustainable rainwater management. The aim ismpwove the local water balance through the
performance of plants in combination with othermtgques in order to ensure drainage security in
the event of heavy rain events as well as to isgrevaporation and essentially correspond to the
natural water cycle. The saving and infiltrationwadter results in an innovative way of dealing with
rainwater, as well as a cooling effect and an imseein biodiversity all of which can mitigate the
negative consequences of climate change.
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Figure 2: Concept visualisation for possible infitton areas (Concept and visualisation: Dipl.-Rglf Dopheide e.U.)
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Figure 3: Concept visualisation for the EVAPO+ gpining green walls (Concept and visualisation: Bipy. Ralf Dopheide e.U.)

By targeted empowerment of the municipality, furtdemonstrative climate change adaptation measures
public, semi-public and private properties, emeydgnom the exploratory work, are initiated and sonbed.
The municipality of Strasshof will be further supal in future construction projects to implement
sustainable and climate change-adapted spatiallagewent. The criteria developed for climate change-
adapted development planning (8 30 NO ROG) for esagdels to improve the quality of life and liviage
taken into account. The implementation of the datén the development plan leads a la longue itoatk
change-adapted living conditions. The communityfugher supported in implementing examples of
adaptation measures in public space, which canba&geplicated for private space: To help raiseraness

in the population, the feasibility and advantagéglimate change adaptation measures are showheto t
citizens through exemplary implementations in publpaces that encourage replication on privategptpp
(interaction between municipality and residentshpE&wering the municipality to adapt to climate ofpan
means to popularize and promote intertwined fielidaction between the community and citizens. Enmnt
"empowerment” reflects the circulating call foriant between communities and private individualse Th
authorisation to implement measures adapted taatdirohange is a process on the intertwined levelseo
political and the private.

With all these measures, Strasshof can act againsite change consequences and improve the liitgabi
of the population. Both the built demonstration sweas and the empowerment of the community are
intended to be lighthouse demonstrations and rotelets to promote climate-fit small towns and
communities regionally, nationally and internatitbyna

4.2 Lighthouse demonstration for other municipalities

Other municipalities and small towns in Lower AigtrAustria and around the world are facing the esam
challenges and can benefit from this demonstratfomeasures for climate change adaptation in $todiss
Therefore, "Strasshof. Klimafit!" can be consideirsia lighthouse demonstration project that stitesla
processes for climate change measures by empowetingr municipalities and small towns. The
transferability of the demonstrations will be sugpd by the project through various regional, naicand
international exchange forums: In cooperation veither Austrian municipalities, the lessons learfrech
Strasshof are reflected and transferred using aomeb network "Climate Fit Small Towns and
Municipalities" and step-by-step instructions fdimate-fit municipalities. In the course of a siegr
committee, national and international exchangdsis promoted. As a lighthouse demonstration fonate-

fit municipalities, Strasshof is intended to creat®@areness and initiate processes for climate &ang
adaptation measures in other communities.
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4.3 Intended impact and results

The project puts the analysis results and propsskdions into practice in the community of Stradsithe
following results and impacts are intended:

¢ Resilient, multifunctional demonstration measures fthe combined improvement of the
microclimate and the handling of rainwater are enpénted on existing public areas and their
effectiveness is evaluated. The built lighthousenaestration measures are multifunctional and
combine cooling with rainwater management and a#istiquality of stay. Existing technologies
are combined and innovatively further developed.

0 First-time implementation of the EVAPO+ transpiriggeen wall and verification of its
effects

o Demonstration of an innovative multifunctional natiased biodiverse combination of a
plant-based infiltration and water-saving basimaseasure to deal with heavy rain and as a
contribution for sustainable rainwater managemadt\wrification of its effects

o Efficient, innovative and smart handling of rainefags well as cooling effect and increase
in biodiversity

o0 Mitigation of negative consequences of climate ¢geameat and flooding due to heavy rain
0 The performance of plants as a "natural air comair” is made visible

« Empowering the municipality and raising awarenessorgy the population - climate change
adaptation specifically in my community (by providianswers to the question "What can | do?")

o Implementation of exemplary climate change adaptatheasures and actions in public
space, which act as a guide for both the munidipaind the population, encouraging
climate-fit measures and imitation on public anidate property

e Specification and climate change related adaptatiorplanning instruments, procedures and
processes at municipality level (using the exampke community with a structured administration)

* Exemplary effect of the lighthouse municipality &shof for other municipalities regionally,
nationally and internationally by showing the pb#iies for climate change adaptation and
exchange (transferability of the demonstrations)

0 Step-by-step guide to a climate-fit community
o Action plan with specific recommendations for agi@t international level

5 CONCLUSION

Both funded projects in general aim to promote atiaph urban and land use planning that is oriented
towards dealing with the consequences of climatglé — mitigating existing problems and countengcti
future problems resulting from climate change —joset in big cities, but also in smaller citieswtts and
villages. The aim is to implement certain posdie#i to act against climate change through spatial
landscape planning in the municipality of Strasskdfich should then lead as an example for oth@rsci
and towns, at least in Austria. The idea is to skhiearly what can be done and that every actiomisoand

to communicate that message and the relevant oegdondifferent municipalities and local peoplewili
become more and more crucial to deal with heat wavel heavy rain and the preparations for that teed
start now — both, in private property as well apimblic space. Starting changes in public spacpshta
sensitize and inform the population of what cardbee on private properties as well, which is imaioirt
especially in smaller towns, where there are algirivate garden grounds, which is why, especitibre,
they are as much as important as the public sfparehe increased use of innovative greening telcignes

as a means of counteracting the increasing sedlindevel of local spatial planning should be &apl For
both property types, spatial planning can indudet &y effectively anchoring innovative solutiongaénst
climate change effects, such as greening (for elathe greening of buildings) and sustainable ratew
management, into concepts and regulations of $pplgmning. On the one hand, this can lead to a
facilitation of actions, because often the bureaticrway towards greening and infiltration measuges
complicated and takes time. Ultimately, this shoeddtribute to a simplified implementation of inrbive
greenery in spatial planning. On the other hanthesmnandatory rules applying to all municipalities i
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Austria would help immensely to forward the procesgards more "climate-fit" cities, towns and wijks,
which, in the end, is very important for the weitizgof every individual and for the entire envirogm.
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