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1 ABSTRACT

Cities and urban areas are particularly affectedth®y impacts of climate change, especially by gisin
temperatures and more frequent and heavier rairdadéints. Adapting spatial development to the
consequences of climate change is being incregsargihored as a goal in Austrian and Europeanipslic
and planning strategies. Larger cities are activeeitting strategic climate change adaptation (C@#gls
and implementing measures at local scale. Urbaengaed blue infrastructure (UGBI) and their ecomyst
services (ESS) are one of the most effective meador coping with the consequences of climate gban
Urban ecosystems are essential for the urban dimat urban residents due to their regulating (e.g.
reduction of the urban heat island effect), suppgrfe.g. increase in biodiversity), provisionirgyg. water
filtration) and socio-cultural (e.g. benefits fadith, weltbeing, recreation) functions.

In built-up areas, public space is one of the nmapbrtant spatial resource for implementing CCA sugas
and especially UGBI. While steering mechanismswvefe properties often fail due to lack of autkation,
instruments or legal regulations, the planning design of public space is the direct responsibditgities

as local planning authorities. However, in publ@ese, CCA measures and UGBI have to compete with
other demands and interests, such as recreatioal $mteraction and communication, mobility or eme
production. As cities grow and densify, pressurepamlic space increases. Therefore, CCA and CCA
measures — both for private and public spaces d mede mainstreamed into policies at all leveld an
subsequently integrated into formal planning insints and planning processes.

Our paper investigates the horizontal and verim@gration of CCA, and especially CCA in publicasp
(streets, squares and parks), into Austrian plapretated policies on national, federal state anthinipal
level and critically reflects on the mechanismsifoplementation in planning practice. The rese@diased

on i) a comprehensive analysis of policy documehfeur Austrian federal states (Vienna, StyrialzBarg
and Upper Austria) and cities (Vienna, Graz, SalgbWVels), and ii) expert interviews with membefs o
federal state and municipal planning administratidrhe policy documents include CCA strategies liaat

an impact on planning and explicit spatial develept strategies. The results show a emerging
manifestation of CCA in policy documents, though yet consistently at all levels and in all mundipes.
Measures for CCA in public space are mainly andhatemunicipal level, as cities already operatévalst

out of a given urgency. Despite the integrationC&A measures into the strategic planning level, our
research shows that implementation still facesaabs$ in planning practice. Our study highlighte th
importance of political agenda setting for the imdion of CCA measures in public space and digsiss
success factors and implementation gaps.

Keywords: planning instruments, public space, pedicclimate change, green infrastructure

2 INTRODUCTION

Changes in temperature and precipitation pattendstlaeir direct and indirect spatial impacts are kiey
challenges of climate change adaptation for céigd urban areas (Carter et. al. 2015). Public spaeed to
be adapted to heat stress, heavy rainfall events,recreasing and prolonged periods of drought. G&C
2019).

2.1 Changes in climate signals and impacts on Austriacities

Austrian cities are affected differently by the maps of climate change, depending on their climatee and
physical and spatial structure. However, a sintilend can be observed in all of them.

In general, Austrian cities are affected more bynate change-induced temperature increases thah rur
municipalities. Compared to rural areas, the higlegree of sealed surface, the higher buildingiteasd

the lower proportion of vegetation elements inesitiesult in more solar radiation being absorbedstored
and less thermal radiation being released intoathgosphere. The heat storage in buildings and cesfa
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during the day and the insufficient temperaturéesel at night lead to urban heat islands (UHI)héaig
temperatures in cities than in the surroundinglameas (Oke 1982, MA22 2015).

A comparison of temperature development in Austrithe periods 1969-1990, 1971-2000 and 1981-2010
shows a significant increase in heat days (dayls aviiemperature above 30°C) and a similar pictorehfe
cities of Vienna and Salzburg. In Vienna, the nunddeheat days increased from an average of 91®9@6-
1990 to 11.5 in 1971-2000 and 15.2 in 1981-201@ofct number of heat days: 42 in 2015). A similar
picture can be seen in the City of Salzburg, witleeenumber of heat days increased from an averiag® o
in the period 1969-1990 to 8.0 and up to 10.4 angkriod 1981-2010 (record number of heat daysn40
2015). In Graz, the number of heat days rose froraveerage of 3.4 to 6.6 and up to 11.5 (record rmurob
heat days: 41 in 2003). No data is available fer ¢ty of Wels. In the nearby city of Linz, howeyer
doubling of the heat days can be observed ovesdah® periods (ZAMG 2012). This trend has intengifie
again in the last ten years: Vienna recorded anageeof 20.1 heat days, Salzburg 12, Graz 16.7 ) ard
15 (ZAMG 2021).

Rising temperatures in urban ares cause healtlegmnsb(Patz et. al. 2005) and ecological conseqence
increase energy and water consumption (Santam@0@68) and exacerbate other environmental burdens
such as air pollution (Sarrat et. al. 2006). Hé&@ss in public spaces can lead to health riskbdanans and
other species and reduce the quality of stay asmlincy of use, negatively affecting the qualityifef of
urban residents (Sharifi & Boland 2017).

Changing precipitation patterns also affect pulsigaces. On the one hand, the increasing intenéity o
extreme rainfall combined with a high degree oflegtagurfaces on streets and squares increasesfih i
into the sewer system, which can lead to sewerfloves and flooding (Willems et. al. 2012). On thther
hand, more frequent and longer dry periods havegative impact on the vegetation — especially trees
along streets and squares (Jentsch & Beierkuh2@08, Allen et. al 2010).

Auer et al. (2005) carried out a historical study the Alpine region and Austria and recorded gjron
fluctuations in precipitation since 1800. The ldstades show smaller fluctuations in annual pretipn
totals, but regionally specific, partially opposimyecipitation trends. The northwest of Austria was
characterized by an increase, the south by a dezremannual precipitation (ZAMG 0.J). In general,
however, the higher air temperature as a resutioiate change leads to a higher evaporation radetlaus
potentially to an increase in precipitation (Bldset al. 2018). For Austria, it can be assumed with the
same annual precipitation total, there will be oréase in small-scale and large-scale rainfateexés with
shifts between winter and summer. Both processgsthier, i.e. the rise in precipitation intensityedw
rising temperatures, and more frequent heavy rtsnfaad to an increase in damage-causing exteraeets
(Chimani 2016).

At the same time, the drought frequency in the Wdpiegion is increasing, driven by a higher atmesph
evaporative demand due to rising temperatures @letlal. 2016). Austrian cities are affected défely. In

particular, the north-east of Austria, includinge¥ha, is traditionally a region of low precipitatiand

increasingly suffers from a negative water balafpsential evapotranspiration is higher than thauah
precipitation) (Reniu 2018). The urban region o&sis also strongly affected by drought (ibid).

Temperature and precipitation changes are expéatedntinue — depending on the underlying greendious
gas emission scenarios. These changes have maspaet on urban public space. Therefore, measores t
adapt to heat and, simultaneously regulate storem{@nhproving water retention while maximising wate
available to plants) are urgently needed to achileeenecessary adaptation responses.

2.2 Urban green and blue infrastructure as an effectiveadaption measure

Several adaptation measures exist to counteratstreas in cities and to deal with heavy raindatknts and
droughts (Stanton-Geddes et al. 2020, de Wit €010, Oswald et al. 2020). One promising measite i
increase the share of urban green and blue inficiate (UGBI). Numerous research projects have show
the various ecosystem services UGBI provides. Reiggl services like shading, evaporation and
evapotranspiration (water released to the atmosp¥iarplants and soil) lower air temperature ardlice
heat loads in public spaces. Unsealed and greersss support stormwater runoff. In addition to the
benefits that can moderate the urban climate, UsaiBh as trees, shrubs, green roofs or facadeanstrer
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ponds, provides other benefits: it promotes physicd mental health of urban residents or conteédub
urban biodiversity (MEA 2005, TEEB 2010, Grunew&l@astian 2013).

Climate change, on the otheer hand, also posekrbat for urban green spaces and UGBI (Alizadeh &
Hitchmough 2019) by threatening the water supplyghlr temperatures lead to an increase in
evapotranspiration and higher water demand. Thmel trewvard more days with medium and high rainfat a
fewer days with low to medium rainfall (Chimaniat 2016) leads to reduced water availability famps
even if the total annual rainfall remains constant.

2.3 Spatial and technical measures

In addition to UGBI, technical and structural-sphtheasures support the adaptation of public spatese
include, for example, technical shading elementplates where tree plantings are not possibleigbt-|
colored surface materials. The albedo (a measutbeofeflectivity of surfaces), the thermal capadi
measure of thermal storage capacity) or the rucwéfficient (ratio of the amount of runoff to prpation
received) of surface materials are decisive forpemature development or stormwater runoff (BBSR5201
EPA 2008).

2.4 Challenges in the implementation of climate changadaptation measures in public spaces

Urban public spaces are potential “carriers” ofdon measures by providing space for impleméniat
Numerous Austrian and European cities anchor thaptation of public spaces to climate change as a
strategic planning goal in policy documents, comguilot projects or develop new strategies and nness
Compared to private properties, cities have thitybo act in public space as it is (mostly) owr@dthem.
However, despite their direct influence, citiesefazhallenges in implementing adaptation measures. F
example, public space is sealed to varying degdegending on its size and use, or only accessile f
certain measures (Figure 4). Furthermore, diffef@mttional and use demands collide in public spabey

have to combine UGBI and mobility, provide spatsituctures for stay and movement, serve social
exchange as well as energy production (Becker 20kse competing demands have to be negotiated and
do not always favour CCA measures.

Although CCA, and especially CCA in public spacs, increasingly anchored in policy documents,
comprehensive implementation in planning practiterofails at the local level. It is unclear whetlaed to
what extent goals and measures for CCA in publecepare consistently anchored in CCA and spatial
development strategies at all levels (from natiotmalmunicipal) and eventually integrated into folma
planning instruments and planning processes. Operpaddresses this gap and poses the followingnese
guestions: What goals and measures for CCA or QCpublic space do Austrian federal states andscitie
formulate in policy documents? What mandate do theyeby formulate for planning practice? Where are
there implementation gaps?

3 MATERIAL AND METHOD

As outlined above, the aim of this paper is to ys@mhow CCA, and especially CCA of urban publiccesa

is addressed in Austrian planning-related poli@es to critically reflect the implementation progeas
planning practice. The data collection included st&ps. First, we conducted a comparative contealysis

of 23 policy documents (CCA strategies which havéngpact on planning and explicit spatial developtne
strategies. We took four Austrian federal stateierfWa, Styria, Salzburg and Upper Austria) andcesiti
(Vienna, Graz, Salzburg and Wels) as an examplablé 1). Vienna represents a special case, abdth a
federal state and a municipality. We also divideel Yiennese documents into federal state and npaici
documents, as they are comparable to the otherpeamt the respective planning levels. Followihg t
policy cycle by Knoepfel et al. (2011), the subjext analysis was political agenda setting, i.e. the
manifestation of CCA on the agenda of political glanning decision-makers. As policies we define “a
series of intentionally coherent decisions or ai¢is taken or carried out by different public [.adtors [...]
with a view to resolving [...] a problem that is pmally defined as collective in nature” (Knoepfdl al.
2011, p. 24). Policies can therefore be understmoithe content-related programming of politicalidtives,
which are expressed in goals and measures forrduilatpolicy documents. We analysed these goals and
measures as they define requirements for poliicad planning action and (nominal) spatial planning
instruments. In a second step, we conducted imt&s/iwith 15 experts within administration of theurfo
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federal states and cities to discuss the integratfdCCA goals and measures into planning instrusmend
planning practice. We analysed the policy documestsvell as the interviews by using the method of
qualitative content analysis (Mayring 2019, Kucka2016, Schreier 2013, Glaser and Laudel 2010) and
systematized and interpreted the relevant contehstatements according to inductively developealysis
categories. The analysis was carried out horizigntebmparison of the four federal states and €iienong
each other) and vertically (comparison at differplanning levels — from national to federal state t
municipal). The content of our contribution focusesgoals and measures that can be influenceddiiakp
planning. Also, we focused on the most importariilipuspaces that are (usually) owned by cities, elgm
streets, squares and parks. Semi-public or sewmfgrispaces, such as allotments or green spaces of
residential buildings, can also implement CCA meesubut are not within a city’s direct spehre of
influence.

LEVEL FEDERAL NAME OF POLICY DOCUMENTS AND YEAR
STATE/CITY

. Regierungsprogramm [Governments Agreement] (2020)

. Osterreichische Strategie zur Anpassung an denakiiandel [Austrian Strategy for Adaptation o
Climate Change] (2017)

. Osterreichisches Raumentwicklungskonzept [AustBpatial Development Concept] (2021)

. Regierungsiibereinkommen [Governments Agreemen#0(20

Federal state Vienna . Smart (Klima) City Wien Rahmenstrategie [Smart if@ite) City Strategy Vienna] (2022)

. Klimafahrplan [Climate Roadmap] (2020)

. Stadtentwicklungsplan [Urban Development Plan 2@2614)

City Vienna . Fachkonzept “Griin- und Freiraum” [Thematic Con¢&een and Open Spaces”] (2014)

. Fachkonzept ,Offentlicher Raum* [Thematic Concepublic Space”] (2014)

. Regierungsubereinkommen [Governments AgreemenfjaR0

Federal state Styria . Klimawandelanpassungsstrategie Steiermark [Clir@hi@nge Adaptation Strategy Styria] (2015)

. Landesentwicklungsleitbild [Provincial Developm&uncept] (2013)

. Regierungsubereinkommen [Governments Agreemenf1(R0

City Graz . Grazer Klimawandelanpassung Aktionsplan [Climaterigfe Adaption Action Plan] (2022)

. Stadtentwicklungskonzept 4.0 [Urban Developmentdept] 4.0 (2020)

. Regierungsiibereinkommen [Governments Agreemenijg20

. Sazburger Landesentwicklungsprogramm [Salzburg [Zencelopment Programme] (2021)

. Strategie zur Anpassung an den Klimawandel Salzi@ignate Change Adaptation Strategy
Salzburg] (2017)

. Regierungsubereinkommen [Governments AgreemenfaR0

City Salzburg . Initiative Smart City Salzburg [Smart City Salzbungiative] (2019)

. Raumliches Entwicklungskonzept [Spatial Developn@mbcept] (2007) (in revision)

. Regierungsubereinkommen [Governments Agreemenf1(R0

. Oberdsterreichische Klimawandelanpassungsstrafetpper Austrian Climate Change Adaptation
Strategy] (2013)

. Obergsterreichische Raumordnungsstrategie [Uppstriém Spatial Development Strategy] (2021)

. Ortliches Entwicklungskonzept [Local Developmenin€ept] (2015)

. Stadtregionale Strategie der Stadt Wels [City-negi®trategy Wels] (2016)

Table 1: Overview of analysed policy documents.

National Austria

Federal state Salzburg

Federal state Upper Austria

City Wels

4 RESULTS

In the following section, we present how CCA masiifeon the political angenda. First, we show wirethe
and how CCA in general, and CCA in public spacenqidUGBI in particular, is reflected in policy
documents on different levels. Second, we illustsahat measures for CCA in public space are mesdion
and set as mandates for political and planningacti

4.1 Agenda setting — analysis of policy goals on CCA drCCA in public space

With the ratification of the Paris Agreement in BQRAustria committed to plan, implement and monitor
measures to adapt to the impacts of climate ch@uyECCC 2015 — Paris Agreement Article 7 (9)). This
mandate for Austrian policy and administration énforced by the adoption of the European Climate
Adaptation Strategies (EC 2013, 2021) and the am®uent of the European Green Deal (EC, 2019). Like
most European countries, Austria has passed anaatiaaptation strategy accompanied by an actian pl
for implementation (BMNT 2017). The strategy idée8 landscape-, urban- and spatial planning as key
actors in CCA and names the climate-resilient aesi§ public green and open spaces as well as the
protection and expansion of UGBI as central goald measures (BMNT 2017). The recently revised
Austrian Spatial Development Concept includes thategyic goal of adapting spatial structures tmatie
change and aims at protecting and expanding gre#works and strengthening their climate-related
functions (OROK 2021). The concept emphasizesrtipoitance of green and blue infrastructure andnslai
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that it should be given the same value as gregpstifiacture. As a consequence of the (supra)natogoas,
adapting urban areas and public spaces to the tspaclimate change by using UGBI becomes pathef
federal state and municipal agenda and is refléatpthnning policies.

41.1 The overall goal of climate change adaption réflédn planning policies

The policy analysis reveals that the general needdaptation to climate change is largely on tbitipal
agenda and has been incorporated into a majoritheofpolicy documents on federal state and murlicipa
level. All four federal states (Vienna, Styria, 8alrg and Upper Austria) and two cities (Vienna &rdz)
directly address climate change adaptation asuaefygolicy and/or planning task (Figure 1). Adaiptato
climate change is strongly represented in the paliscuments of the City of Vienna, the federal estaft
Styria and the City of Graz and less forcefullythie documents of the federal states of SalzburgUpmer
Austria. In contrast, the planning goals of theyGif Salzburg and the City of Wels refer to CCAyonl
indirectly via planning principles that are notetitly assigned to CCA but have an influence oslth as
inwards development, active land policy, sustaimdbhd use or the protection of green spaces adaha
assets. An analysis of the vertical integrationvwghdhat the principal goal of CCA is more frequentl
anchored in policy documents at federal state ttamunicipal level. While in the City of Vienna,eth
federal state of Styria and the City of Graz, tlalgf CCA is consistently addressed at both, duefal
state and municipal level, in Salzburg and UppestAa the topic has so far only been taken up iicyo
documents at the federal state level. However,atett planning strategies (City of Salzburg and @ity
Wels, planning strategies between 2007 and 20H8)aite currently being revised, may be a reasothtor
lack of mainstreaming (Table 1).

Compared to the overall goal of climate change tdimm, CCA of public spaces is less prominent o t
political agenda. While CCA generally manifestselitsmore frequently at federal state level, specifi
planning goals for adapting public spaces to theaitts of climate change tend to be formulated at
municipal level. This pattern reflects the hieracah distribution of competencies in the Austrigrasal
planning system, where the most detailed spatialsgand measures are formulated at the lowest ipignn
level. Direct references to CCA in public space rm@e prevalent in recently designed or updateccyol
documents, while earlier ones include indirect nexfees. The City of Salzburg and the City of Weals s
themselves the strategic goals of “creating gremridors”, which are not directly formulated for @®ut
address adaptation services and include publicespdde policy documents of the City of Vienna, @ity

of Graz (municipal level), as well as the Salzb8tgategy for Adaptation to Climate Change and tpedy
Austrian Spatial Planning Strategy (federal statel) include explicit goals for public spaces ttzesy will
have to make a central contribution to CCA in urbegas. All of these documents highlight the use @BI
as one of the key strategies to adapt public sgadbe impacts of climate change.

MNational leyvel [N All lederal states [ cities CCA Vienna ClA

ALy i CUA mpubhie spacs G sing " ra A he using CCA i e sace
LG i public space PPl spac LGHT i public space CA m pablie e LGS i puliic s 5 e L 10 bl s

Styria / Giraz cca Salzburg  Salzburg S Lpper Austria ! Wels cca

COA by wilng A i sl i s CCA by vainz A i bl e CCA by asing
LOCRL i puslic spacs e e UGB in prblie space s "o LGHBI I puibl-e space

CCA Py ising TIGRI U by ising LGRT LA usien L5

Fig. 1: Overarching goals on climate change adiptdCCA), CCA in public space and CCA by using urbaregrand blue
infrastructure (UGBI). Goals explicitly mentionedthre policy documents and strategies, at nati@vall] as well as combined and
individually for all four case studies at federlts and municipal level. Number of documents witplicit references.
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4.1.2 Policy goals related to CCA in public space andube of UGBI

More specifically, the predominant goals formulatedhe context of CCA, public space and UGBI dhe:
protection and expansion of public green and opmEtes, climate-resilient design, interconnectiod an
creation of public green and open space networkseased use of green and blue infrastructure litigou
spaces, a fair provision of public green and opgaces, quality enhancement and the improvement of
accessibility and availability (Figure 2). Thesealgoare represented on both, federal state andcipahi
level, and illustrate three main approaches: iggahrding public green and open spaces as elenvéhts
positive climate impact per se, ii) implementing AA@neasures in public green and open spaces or
implementing a climate-resilient design, and iiisering the social and spatial availability, acit#kty and
usability of climate-effective public green andeapspaces.

) 2 4 3 8 10 12 14 16 18

G1:Protection and expansion of public green and open spaces NG A\
@2 Interconnection and creation ofpublic sreen and open space ey
networks
@3 Climate-resilientdesign of public green and open spaces [N N\
G4 Tnereaseduse of green andblue infrastructure in public spaces  INIIIEEG_—_—G——
G5 Justprovision of public green and epen spaces NG\
G6: Quality enhancemnentin public green and cpen spaces ]
67: Improvement of availabilty and acsessibilly topublicgreenand.

open spaces

National explicit mFederal explicit mMunicipal ecplicit
Wational implicit ~ Federal implicit ~Municipal implicit

Fig. 2: Objectives related to climate change adaptdCCA), urban green and blue infrastructure (UGBIYl public space
mentioned in policy documents. Number of documairitis explicit or implicit references.

4.2 CCA measures for public spaces mentioned in the poies

In addition to setting goals, the policy documeatklress CCA measures and thus define political and
planning tasks. In relation to the objectives idexd in 4.1.2, the measures can be divided into broad
categories: i.) land use management to protectexpéind public green and open spaces per se and to
regulate their spatial distribution, and ii.) measufor climate-sensitive design of public greed apen
spaces (Figure 3). The two categories addressrdaliffespatial scales and planning levels, planning
authorities and actors and require different stgeinstruments and mechanisms. The measures can be
spatially applied in different types of public spagFigure 4).

4.2.1 Land use management

Land use management (i) is the most frequently imeet] measure related to public space and CCA. It
serves to maintain and expand public space asn@stn establish cold- and fresh air corridorsemgon
areas and vegetation elements providing ecosystewices. Spatial and urban planning are addressed a
responsible stakeholders. Land use management rgsighe goals of protecting and expanding climate-
effective public green and open spaces (G1), lmkhrem to form continuous networks (G2), distribgti
them socially and spatially (G5) and improving thavailability and accessibility (G7). The measise
explicitly included in the policy documents of &dur fedederal states and cities — with exceptibthase of

the City of Wels, in which land use managementse addressed, but not (yet) under the objectivé@A.
Another measure closely related to land use managem the reduction of surface sealing. It is Qein
pushed by all four federal states and cities -oalgh not always explicitly under the goal of CCA.

4.2.2 Climate-sensitive design of public green and opercas

In addition to safeguarding public spaces, thecgoliocuments address the implementation of CCA
measures in public spaces and their climate-raegdidesigns (G3). The identified key measuresajehe
use of green infrastructure (Gl) (G4), b.) the prdion of soil sealing or unsealing surfaces, ainwater
management, d.) increasing the capcities for sdiltriation e.) the use of blue infrastructure, ahy
increasing albedo (Figure 3). Urban planning, graet open space planning and landscape architeanteire
addressed as actors in the implementation of tinesssures.

The use of urban green infrastructure (UGI) is at-efficient and particularly effective CCA measure
(Pfoser et al. 2013). Vegetation elements in pulsimces reduce heat stress through shading and
evapotranspiration and decrease stormwater ruryofflsorbing and capturing rainwater (Grunewaldl.et a
2013, BBSR 2015). The use of green infrastructarpublic spaces is anchored as a key measure iy pol
documents on national level and very prominentlpaficy documents of the City of Vienna and they@it
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Graz. Documents of the federal state of Salzbuggiditly refer to it. Specific UGI elements mentiesh are
trees (protection of existing trees and new playsiin followed by shrubs, mobile greening and facade
greening on adjacent buildings. The policy documeatdo emphasize the conditions for vegetation edsn

to develop properly, such as choosing appropriat $pecies, providing sufficient soil volume, tpéts or
sufficient water supply.

Fig. 3: Measures for the climate-resilient desigpublic space mentioned in policy documents. Nundielocuments with explicit
or implicit references.

A high degree of sealed surfaces — as it is comimg@ublic spaces — discharges rainwater immediatdty
the sewage system, which can lead to flooding refetd and squares (Fini et al. 2017). The meadure o
unsealing surfaces or preventing soil sealing i@ finst place is therefore firmly anchored in pylic
documents. In general, preventing soil sealing ifursdamental principle of national, provincial, and
municipal planning decisions and incorporated imynglanning instruments and legislations. In thetexgt

of CCA and as a measure of adapting public sp#tdesspecially mentioned in the policy documenftthe
City of Vienna and the City of Graz. Closely rethte limiting the degree of soil sealing, but lessminent

in the policy documents, are measures of rainwageragement. Permeable surfaces or specific elerfeents
rainwater management (e.g. infiltration beds ok fdters) can be used for this purpose (BBSR 2@Hmm
2018). Rainwater management measures are explantthored in the policy documents of the City of
Vienna, the City of Graz and in Salzburg's Land &epment Program. Policy documents at nationall leve
also include rainwater management measures — bugxmdicitly in connection with public space. Idial
rainwater management not only helps to reduce stater runoff, but with proper planning makes water
available to plants and provides them with wat@meduring dry periods. The sponge city principletfees,
which temporarily stores water on site by infilingt it into the root zone (Grimm 2018), is an exdanpf
such an element. Its implication is anchored ingbkcy documents of the City of Vienna and theyQif
Graz.

Water elements in various forms — for play, sensexgerience, cooling down or drinking — are central
measures for improving the quality of public spadesng heat waves (Almaaitah 2021). The creatibn o
water bodies with open water surfaces, mistingesyst drinking fountains or water features is clear the
political and planning agenda on a national leirap(icitly) and on municipal level especially ingtCity of
Vienna and the City of Graz (explicitly).

The ability of materials to reflect sunlight — the-called albedo — influences how strongly surfdeses up
(Zuvel-Aloise et al 2013). Darker surfaces tendabsorb more radiation and therefore store and re-em
higher temperatures. Increasing the albedo by déhgairface materials of lighter color is considees
important measure for reducing heat load in pubfien spaces. This measure is explicitly and inmplici
promoted in the policy documents of the City of Mie.
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In addition, the simple and effective measure addéhg to regulate temperatures in urban spaces was
repeatedly mentioned in policy documents (City dénha and federal states of Salzburg and Upper
Austria). In particular, shading by vegetation iephasized. Technical shading elements like pergaias
addressed in the policies of the city of Vienna.

Fig. 4: Measures for the climate-resilient desi§public space according to their different spatighlementation options.

The mentioned measures express approaches tohackdllective problem” (Knoepfel et. al. 2011) of
climate change and its impact on public space. Hewetheir implementation in planning practice
encounters obstacles, which are discussed in tttesaetion.

5 DISCUSSION

The comparative policy analysis confirms that clienehange adaptation is largely on the politicarata of
the four federal states and cities analysed. CGarangly anchored as a central task of spatialmiey and
development — especially at federal state levemAnicipal level, policies more frequently inclucencrete
measures for CCA in public space. In general, iieaps that recently published or revised policyudoents
have incorporated CCA, while the topic is mostlyseatt in the older ones. Vertical integration — i.e.
mainstreaming CCA from national to municipal leveis therefore only evident in two of the four feale
states and cities (Vienna, Styria and Graz). Theypaocuments of Salzburg and Upper Austria so far
include only indirect goals and measures dealirth milaptation services. However, this can be at&ibto
the age of the documents. Especially local devetopintoncepts have long revision periods. Salzburg
(actual concept from 2007) and Wels (actual confrept 2015) are currently revising their conceptd are
going to elaborate CCA as central topics. The Git$alzburg is intensively dealing with the chales of
climate change in the revision and has analyseduhent and future climate development as wellhas
concrete impacts in detail (Stadt Salzburg 2021)e TCity of Vienna recently evaluated its urban
development concept published in 2014 and is pipar revision. The evaluation concluded that CEA i
top priority and should be given greater considendh the new concept (MA18 2020).

These developments show that climate change adapiatcurrently experiencing high momentum in the
field of spatial planning and development. On tme dand, this is due to the increasing awareness of
climatic changes and the growing affectedness,@nthe other hand, to the integration of the tapto
higher-level policies and guidlines. The experemiews discussed in the following section captugent
developments and contexts that are not (yet) imglud the policy documents and highlight implem&ate
gaps in planning practice. In addition, the follagisection compares the results of the policy aighyith
scientific literature.

5.1 Awareness of changes in climate signals to develsprategies and measures

Before strategies and measures can be develogethipl authorities need to identify and analysenghmey
climate signals and their spatial impacts on léeat| (Jiricka-Purrer et al. 2021). The policy as#& as well

as the interviewees confirm that CCA has “arriv@d”Austrian spatial planning and development, since
federal states and cities increasingly deal withnges in climate conditions and conduct at leagbsxre
and in some cases vulnerability analysis. Largéeschave more opportunities to gain this knowledge to
their financial, personnel and technical capagitidsile smaller cities mostly still lack reliablaeformation

on climate change factors and their impacts onllscale or do not have the capacities to proceasdt
make resulting decision (Schindelegger et al. 282dse & Ptz 2014).

5.2 Vertical integration - from social aspiration to cancrete implementation

As political agenda-setting does not only take @lac formal processes, but also in socio-political
discourses, the interviewees described how clirmhteige adaptation has been established as animssue
spatial planning and development. In larger cittbs, interviewees state, the discussion has besg gm
for about 10 years — originally under the topicso$tainable development and later as part of tletssity
discourse. Other cities have initiated adaptaticotgsses because they needed to respond to uigiet r
from natural hazards or climate change impactsch sis sewer flooding during intensive rainfall egein
Graz, a city affected by air pollution, awarenesrban climate issues was raised much earliekeaping
ventilation corridors open has been planning pcadior many decades. In the last three to foursydaCA
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has become a central issue in all four cities anithéreasingly pushed politically. Growing presstren
civil society and the media is also responsiblepigiting CCA on the political agenda.

The (partial lack of) relevance or explicitnessowkrarching strategies were mentioned as challefayes
vertical integration. Although spatial and urbaarpling are addressed as a key actors, the stsiegpally
lack a clear designation of competencies and resipidities. Also, the overarching concepts are ofteo
strategic and do not propose concrete measuresghdte implemented directly at municipal level.

Other barriers to vertical integration of CCA ane tack of consistent guidelines and, most impdistathe
lack of legally binding instruments. However, aaing to the interviewees, the situation is différaten it
comes to adapting public spaces to climate chaPgdicipants emphasized that cities can mostly g@na
the implementation of adaptation measures themselMeey are the owners of the public space as agell
the financiers who pay for the measures and thesldpers who implement them. Interviewees see
challenges in the need to change internal standendislevelop new comprehensive solutions.

5.3 Horizontal integration - differences in adaptationnecessary

A horizontal comparison of policies across the féederal states and cities reveals an inhomogeneous
picture in the anchoring of CCA and especially C@Aublic space. The interviewees underpin thidifig.

The acceptance of climate change adaptation meagungublic space within politics and administratio
varies. It ranges from positions that support ctanzhange adaptation and are positive about inag#s
political relevance, to a clear lack of politicalpport. The fact that political will and the segfirof
overarching political goals are necessary to aehj@wogress in administrative action is mentionedalby
respondents as an important and necessary basis.

According to the interviewees, a particular chajlemarises from the combination of the affectedoésgties
versus rural municipalities and the distributionptdnning competencies in Austria. There exist anfgw
large cities in Austria. 71 Austrian municipalitiesunt more than 10,000 inhabitants and are ofifycia
classified as cities. However, only six of them mobmore than 100,000 inhabitants (Vienna, GrazzLin
Salzburg, Innsbruck and Klagenfurt (from 2022)nc®i larger cities are particularly affected by thl
effect, but there is only a small number of themfpderal state, they are mostly left to their darevelop
adaptation strategies and measures. "Since wéaienty big city, there is a lack of strategiegjordelines
at federal state level” (Interview 4). Converseynployees of the administration at federal statelle
emphasize that, in line with the hierarchical sinoe of the Austrian planning system, the freeddraation
of cities and municipalities should not be resticby the federal states.

The impact of climate change varies across regitmsAustria there are four climate zones (Central
European Transitional Climate, Pannonian Climdtgridn Climate and Alpine Climate) that exposdest

to different climatic challenges (APCC 2014). Sfiedocal climatic conditions, as well as differdmtilt-up
spatial structures, also cause the four analydess Gtudied to deal with urban climate to varyiegrees.
Authors (Birkmann et al. 2017, Juhola & Westerh®@fl1) emphasize the need to tailor strategies and
measures to diverse exposures and vulnerabilmsilarly, different building traditions require fiérent
measures.

5.4 Adaptation of public spaces as a major task

Newly released policy documents and strategiestifgiepublic space — streets, squares and parks — as
important places for implementing adaptation messurClimate-resilient public spaces are essential
structural and spatial measures to realize climadétent cities (Damyanovic et al. 2021). Respansiérom
urban planning departments confirm that impleméonain public space, i.e. within cities’own sphefe
influence, is comparatively easy. The type of measand their implementation differs between thwaar
stock and urban expansion areas. In built-up aressmainly existing buildings are adapted, whieurban
expansion areas there is more potential for desigand introducing new measures. In developmemisare
standards are increasingly changing and new canistnumethods are evolving. "New streets are nowwge
designed 1.5 times wider than they used to be2jlfo accommodate green infrastructure and rainwate
management measures.
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5.5 Securing public green spaces and controlling landse

Protecting public green and open spaces by rasgitand uses is a strategy mentioned by all citiesge-
scale measures like the protection of (public) graed open spaces as cold air corridors and reteateas

for flood protection are usually achieved througgulations in local development concepts and zoning
plans.

Increasingly, small-scale regulations — such atfentation of roads or the design of road cresgisns —
are being considered in zoning plans under thecagifelimate change adaptation (e.g., N-S orientedls
are more exposed to the sun; wider roads allownfmne UGBI).

5.6 Redesign of streets and squares

Redesigning existing streets and equipping newetstravith various adaptation measures are strategies
pursued by all cities analysed. Differences existhie level of detail of the implementation processme
cities conduct detailed exposition analyses tocsdtecations, while others focus more on the quardf
implemented measures. "If we plant trees, we aehéegooling effect through shading. No one will sfiga

this positive effect" (IP 2) vs. "We have to takeclase look in order to set priorities” (IP 3). Tfeur
analysed cities implement numerous measures aoidgpdjects in streets and squares and partiabjuete
their effects — either through monitoring (e.gGraz) or through specific evaluations like the hate Fit
Roads" program in Vienna (Damyanovic et al. 2021).

5.7 Trees as patrticularly effective measures

The interviews confirmed that trees are one ofriust cost-effective and efficient adaptation measur
especially in public space. However, the necesshayges to the streetscape and the spatial disbrbio
support urban green infrastructure is still a coversial discussion in planning practice: "Treenfilag is
important and should not be under discussion. Batsgtill being discussed. Always you and youeg,ethey
say” (IP 1). The number of trees is questionechindame way: "We should aim for a closed canoply,.bu
or: “I would like to plan one parking lot for palall parkers, maximum two for cross parkers, to eehia
distance of 5-6 m between two trees, so that #gestcan grow to form a closed canopy cover” (IP 2).

5.8 Multiple demands on public space as a challenge

The context of climate change adaptation emphasiwdgublic green and open spaces in urban araas m
serve multiple functions and uses. They have tobimengreen and blue infrastructure, act as natairal
conditions and absorb water like sponges duringnsheainfall events. At the same time, they have to
provide urban dwellers with high quality recreatibspaces that, in the best case, are networksdy ea
accessible and equitably distributed. Public grerd open spaces are places for exercise, everifday |
activities, contemplation and social interactiorefG2010). In terms of climate mitigation, publigases
must be places for smart energy production andigecspatial structures for climate-friendly molyiliT his
leads to a conflict of competing demands and reguénts for public green and open space, which is
becoming increasingly urgent due to growing urbaiion and competition for land (Carter 2011).

In recent years, research interest in creatingrgye® between different function and uses in pugfigen
and open spaces has increased. Scientific literatad planning practice use different terms to esklthe
coordination of multiple requirements. The Germasctussion refers to “multiple occupancy of spaaas”
“multidimensional spaces” (Stokman et al. 2013, Kiet al. 2019). A commonly used term is
“multifunctionality”, which is prone to various daftions and interpretations. In space-time analyse
multifunctionality is used to express the occureznt more than one activity in the same place arat/the
same time (Batty et al. 2004, Zivkovic et al. 2018)urban planning and design, it refers to ther@apping

of several uses in one place (Zivkovic et al. 2019)green infrastructure planning, multifunctiabalis
associated with the multiple functions (economimlegic and social) and ecosystem services (reégglat
provisioning, socio-cultural) that green and opeaces provide (Pauleit et al. 2014) to humans &aed t
environment. Becker (2014) uses the term "multiegdito emphasize the overlap of demands and ideas
(codes) actors attach to urban public spaces aogpid their individual values and subject-specific
perspectives. He intentionally does not speak oificfions”, as they are "abstract and objective"rather
identifies actors and their interests that megtublic green and open space and need to be negbtiat
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According to Becker's actor-centered concept (Bed@l4), multicoding requires an integrative and
interdisciplinary planning approach, that is not gemmon in municipal planning practice. Due to the
sectoral planning logic in Austria, planning diditips mostly operate within their own sphere of
responsibility, while integrated planning procesaesjust being tested in cities and pilot projédtsschten
et al. 2021). The sectoral approach is also pravafethe analysed climate change adaptation siesge
which specify sectoral fields of action.

Integrated and interdisciplinary planning requiagpropriate institutional and administrative stuues and
needs personnel and financial resources (Schuchatrdal. 2020). Authors see a comprehensive
understanding of green and open spaces and th#ipladunctions and services as a necessary puesiee]

for designing and planning multifunctional spacEkihrer et al. (2021) consider the ecosystem sesvic
approach, which emphasizes the multiple benefitgreen infrastructure, helpful in developing a more
holistic understanding. Hansen et al. (2019) aallaf development of typologies and guidelines fanping
and designing multifunctional green and open spaaesvell as systematic assessments in baselimeysur
and evaluations that take into account the soetallogical and economic dimensions.

6 CONCLUSION

The first Austrian strategy for adapting to climatenge was published ten years ago (BMFLUW 20h8a a
b). At that time, Austria was one of the first ctigs in the European Union to develop an actiamn gbr
implementation. The strategy identifies spatiahplag and development, landscape- and urban plgragn
well as cities as drivers of adaptation. In patticuthe protection and expansion of public spacesurban
green and blue infrastructure is mentioned as 6itleedkey goals and strategies for adapting caies urban
areas. After more than ten years in which adaptaticlimate change has been established as adspitiam
alongside climate mitigation in climate policy, at lhas happened in the field of spatial planning an
development. The policy analysis shows that CCAJ aspecially CCA in public spaces, is largely
mainstreamed in policy documents that influencetigpalevelopment. Socially and (and partly also
politically), maintaining quality of life in urbarareas is closely linked to climate change adaptatio
measures. All four analysed federal states andscitave recognized climate change as a challemgbeo
development of public space. Heat, drought andyhesnfall events are the direct consequencesiofaté
change — with varying degrees of severity and apetipact — and affect public space. The resultedme
that public space — especially in built up are&sene of the last spatial reserves for adaptatiwhtherefore
represents a key field of action in all cities (gt & Santucci 2020, Matos & Costa 2018). Wheadmes

to concrete implementation of adaptation measurgaiblic space, it is mostly up to the cities tadmae
active themselves.

6.1 Paper is patient — comprehensive implementation still a long way to go

Strategies alone cannot achieve effective adaptaBieveral Austrian cities have launched pilot gxty to
adapt public spaces and streets. However, a commsdle implementation of adaptation measures is
necessary to meet the challenges of climate chatggearch and administration are asked to trangiate
experience from these pilot projects into standémdsnable comprehensive implementation. In theréyt
public space will have to fulfill a variety of futiens and uses. Becker's approach of multicodireckBr
2014) raises awareness of the multiple actors atetests that claim public space. According to Beck
renegotiating the distribution of public space isk that can only be implemented in an interglswry

and integrated manner. All sectors are called uporontribute and work together to examine how joubl
space can be used effectively and efficiently tueace all goals.

6.2 The potential of urban green and blue infrastructure to create multifunctional public spaces

Public space must become more functionally efficighile withstanding the impacts of climate chaage
being a place to implement adaptation measures.usheof green and blue infrastructure creates gyner
effects and supports multiple functions and useguiplic space. While in Austrian cities every singflee
planting was discussed intensively and dismissedus® of the loss of parking lots for a long tirhés now
taken for granted to plant trees in public spacesta implement climate-resilient elements. Urbageg
and blue infrastructure provides a variety of estay services and is — especially when synergytsfiare
taken into account — economically more efficiemtrttmonofunctional technical solutions.

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



The Contribution of Public Spaces to Climate Changepation in Austrian Cities

7 ACKNOWLEDGEMENT

The research was conducted as part of the prof@anate Proofing of (Urban) Planning Instruments” i
cooperation with TU Vienna, Research Unit for Ladlicy and Land Management, Institute of Spatial
Planning, funded by the Austrian Climate Reseandgfm and conducted within the program “ACRP —
12th Call” (KR19AC0K17599).

8 REFERENCES

ALLEN, Craig D.; MACALADY, Alison K.; CHENCHOUNI, Haran; BACHELET, Dominique; MCDOWELL, Nate;
VENNETIER, Michel et al.: A global overview of droligand heat-induced tree mortality reveals emergiimgate
change risks for forests. In: Forest Ecology anahdgement 259 (4), pp. 660-684, 2010.

ALMAAITAH, Tamer; APPLEBY, Madison; ROSENBLAT, HowardRAKE, Jennifer; JOKSIMOVIC, Darko: The potentidl o
Blue-Green infrastructure as a climate change atiaptstrategy: a systematic literature review.Blue-Green
Systems 3 (1), pp. 223-248, 2021.

ALIZADEH, Behdad; HITCHMOUGH, James: A review of urblndscape adaptation to the challenge of cliladémge. In:
IJCCSM, 11 (2), 2019.

APCC — Austrian Panel on Climate Change: Osterreichisghchstandsbericht 2014. Vienna, 2014. Online:
https://ccca.ac.at/wissenstransfer/apcc/aarl4

AUER, Ingeborg; BOHM, Reinhard; JURKOW) Anita; ORLIK, Alexander; POTZMANN, Roland:; SCHONER difgang et al.:
A new instrumental precipitation dataset for theager alpine region for the period 1800-2002.riternational
Journal of Climatology, 25, pp. 139-155. 2005.

BATTY, Michael; BESUSSI, Elena; MAAT, Kees; HARTS, Jamap: Representing Multifunctional Cities: Densitg ®iversity in
Space and Time. In: Built Environment, 30 (4), pp4-3337, 2004.

BATTISTI, Alessandra; SANTUCCI, Daniele: Activating IBlic Space: An Approach for Climate Change Mitigatidachnische
Universitat Minchen, Fakultat fir Architektur. Minemn, 2020.

BBSR - Bundesinstitut fuir Bau-, Stadt- und Raumforschadg.: Uberflutungs- und Hitzevorsorge durch da&@ntwicklung.
Strategien und MalRnahmen zum Regenwassermanagesgent grbane Sturzfluten und tiberhitzte Stéadte. Bonn
BBSR, 2015.

BECKER, Carlo: Mehrdimensionale Stadt — mehrdimenseRatirdume. In; Raumplanung, 172, pp. 27-33, 2014.

BIRKMANN, Jan; GREIVING, Stefan; SERDECZNY, Olivia: Dassessment von Vulnerabilitaten, Risiken und Unstobigen.
In: SCHUCK-ZOLLER, Susanne; JACOB, Daniela; BRASSEUR, Gdliynawandel in Deutschland. Berlin;
Heidelberg, Springer, pp. 267-276, 2017.

BLOSCHL, Giinter; BLASCHKE, Alfred Paul; HASLINGER, KlaudOFSTATTER, Michael; PARAJKA, Juraj; SALINAS, José;
SCHONER, Wolfgang: Auswirkungen der Klimaanderung@stferreichs Wasserwirtschaft — ein aktualisierter
Statusbericht. In: Osterr Wasser- und Abfallw 7409, S. 462-473, 2018.

BMLFUW — Bundesministerium fur Land- und Forstwirtafth Umwelt und Wasserwirtschaft: Die Osterreichis Strategie zur
Anpassung an den Klimawandel. Teil 1. Wien, 2012a.

BMLFUW — Bundesministerium fiir Land- und Forstwirtafth Umwelt und Wasserwirtschaft: Die sterreichs&trategie zur
Anpassung an den Klimawandel. Teil 2 — Aktionspldandlungsempfehlungen fiir die Umsetzung. Wien2801

BMNT — Bundesministerium fiir Nachhaltigkeit und Tamus: The Austrian strategy for adaptation to démdange. Vienna,
2017.

CARTER, Jeremy: Climate change adaptation in Europis. In: Current Opinion in Environmental Susgdiility, 3 (3), pp.
193-198, 2011.

CARTER Jeremy; CAVAN, Gina; CONNELLY, Angela; GUY, Sam; HANDLEY, John; KAZMIERCZAK, Aleksandra: Climate
change and the city. Building capacity for urbanpaaton. In: Progress in Planning, 95, pp. 1-66.220

CCCA - Climate Change Center Austria: Klimastatusbefigterreich 2019. 2019

CHIMANI, Barbara, HEINRICH, Georg, HOFSTATTER, Micha’lERSCHBAUMER, Markus, KIENBERGER, Stefan,
LEUPRECHT, Armin et al.: OKS15 — Klimaszenarien fistéreich. Daten, Methoden und Klimaanalyse.
Projektendbericht. Vienna, ZAMG, 2016.

DAMYANOVIC, Doris; GRIMM, Karl; REISINGER, Philipp; GAB®, Anna; REINWALD, Florian: Nachhaltige klimafitte hane
Platze und StralRen, Klimafitte Elemente — Kataléfgen, 2021.

DE WIT, Rosemarie; KAINZ, Astrid; GOLER, Robert; ZUVBEALOISE, Maja, HAHN, Claudia; ZUCCARO, Giulio et al.:
Supporting climate proof planning with CLARITY's clate service and modelling of climate adaptatioatsties —
the Linz use-case. In: Urban Climate, 34, no. 1008020.

EPA — U.S. Environmental Protection Agency. Redutingan Heat Islands: Compendium of Strategies, UHbeatt Island Basics.
U.S. Environmental Protection Agency’s Office ofispheric Programs. 2008.

EC — European Commission: European Strategy on Atiapt® Climate Change: COM(2019) 640. Brussels, Ewaope
Commission, 2013.

EC — European Commission: The European Green Deal: (@) 640. Brussels, European Commission, 2019.

EC — European Commission: New EU Strategy on Climat&pfation: COM/2021/82. Brussels, European Commisgioa] .

FINI, Alessio; FRANGI, Piero; MORI, Jacopo; DONZELLD,; FERRINI, Francesco: Nature based solutions tmaie soil
sealing in urban areas: Results from a 4-year stadyparing permeable, porous, and impermeable pavsiria:
Environmental Research, 156, pp. 443-454, 2017.

FLUHRER, Tanja; CHAPA, Fernando; HACK, Jochen: A Methlogy for Assessing the Implementation PotentiaRetrofitted
and Multifunctional Urban Green Infrastructure bRc Areas of the Global South. In: Sustainabifi/ (1), 2021.

GEHL, Jan: Cities for People. Washington, IslandsBr2020.

GLASER, Jochen; LAUDEL, Grit: Experteninterviews umaialitative Inhaltsanalyse als Instrumente kornstemder
Untersu-chungen. Wiesbaden, VS Verlag fur Soziakvischaften, 2010.

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

B



Roswitha Weichselbaumer, Doris Damyanovic, FloriamRald

GRIMM, Karl: Stadt Salzburg — Studie Regenwassermamagt. Grundlagen, MalRnahmen und Empfehlungenb@glzStadt
Salzburg, Amt fur Stadtplanung und Verkehr, 2018.

GRUNEWALD, Karsten; BASTIAN, Olaf: Okosystemdienstizingen: Konzept, Methoden und Fallbeispiele. Be8jringer
Spektrum, 2013.

HANSEN, Rieke; OLAFSSON, Anton; VAN DER JAGT, Alexaarg RALL, Emily; PAULEIT, Stephan (2019): Planning
multifunctional green infrastructure for compadies: What is the state of practice? In: Ecologindicators 96 (3),
pp. 99-110, 2019.

JENTSCH, Anke; BEIERKUHNLEIN, Carl: Research frontiarxlimate change: Effects of extreme meteorologieahts on
ecosystems. In: Comptes Rendus Geoscience 340 (pLl®21-628, 2008.

JIRICKA-PURRER, Alexandra, REINWALD, Florian, WEICHSELBAUBR, Roswitha; JUSCHTEN, Maria: Endbericht zur
Studie CLIP-OST Climate Proofing — Ostregion: CheakRlanungssysteme im Burgenland, in Niederdsternaich
in Wien zur besseren Bewaltigung der Klimawande#algwien, PGO, 2021.

JUHOLA, Sirkku; WESTERHOFF, Lisa: Challenges of ad#ipth to climate change across multiple scalessa study of network
governance in two European countries. In: EnviromadeScience & Policy 14 (3), pp. 239-247, 2011.

JUSCHTEN, Maria; REINWALD, Florian; WEICHSELBAUMER, Rog#a; JIRICKA-PURRER, Alexandra: Developing an
Integrative Theoretical Framework for Climate ProgfiSpatial Planning across Sectors, Policy Lewid,Planning
Areas. In: Land 2021, 10, 772, 2021.

KIND, Christian; KAISER, Theresa, RIESE, Miriam; BUBECRhilip, MUGGENBURG, Eva; THIEKEN, Annegret; SCHULLER,
Lynn; FLEISCHMANN, Regina: Vorsorge gegen Starkregeimisse und MaBnahmen zur wassersensiblen
Stadtentwicklung — Analyse des Standes der Stagkregsorge in Deutschland und Ableitung zukinftigen
Handlungsbedarfs. Dessau-Rof3lau, Umweltbundesait®, 20

KNOEPFEL, Peter; LARRUE, Corinne; VARONE, FredericLH] Michael: Public policy analysis. Bristol, Poligress, 2011.

KRUSE, Sylvia; PUTZ, Marco: Adaptive Capacities obSal Planning in the Context of Climate Change inEueopean Alps. In:
European Planning Studies 22 (12), pp. 2620—26384.2

KUCKARTZ, Udo: Qualitative Inhaltsanalyse. Method@ma-xis, Computerunterstiitzung. Weinheim, Beltz dtaye2016.

MAYRING, Philipp: Qualitative Inhaltsanalyse — Abgmingen, Spielarten, Weiterentwicklungen. In: FoQualitative
Sozialforschung, 20 (3), 2019.

MA 18 - Stadtentwicklung und Stadtplanung: POSITEBESTIMMUNG: DER STEP 2025 AUS HEUTIGER SICHT, Aktuelle
Einblicke und Ausblicke, 2020.

MA 22 — Naturschutz: Urban Heat Island — StratelgiefpyVien. 2015.

MATOS, Silva, Maria; COSTA, Joéo Pedro: Urban Floadd Climate Change Adaptation: The Potential of ie@pace Design
When Accommodating Natural Processes. In: Waten@02, 180, 2018.

MEA — Millennium Ecosystem Assessment: EcosystenasHuman Well-being: Synthesis. 2005 Online:
http://www.millenniumassessment.org/documents/daurB56.aspx.pdf

OKE, Tim: The energetic basis of the urban heani#l In: Quarterly Journal of the Royal Meteorolagi8ociety, 108 (1982), pp. 1-
24,1982,

OSWALD, Sandro M.; HOLLOSI, Brigitta; ZUVELA-ALOISEMaja; SEE, Linda; GUGGENBERGER, Stefan; HAFNER,
Wolfgang et al.: Using urban climate modelling amgroved land use classifications to support cler@tange
adaptation in urban environments: A case studyhfercity of Klagenfurt, Austria. In: Urban Climat&l (4), no.
100582. 2020.

OROK - Osterreichische Raumordnungskonferenz: OREK 203terreichisches Raumentwicklungskonzept, Raumwftindel.
Vienna, OROK, 2021.

PATZ, Jonathan; CAMPBELL-LENDRUM, Diarmid; HOLLOWAY,récey; FOLEY, Jonathan: Impact of regional climztange
on human health. In: Nature 438 (7066), pp. 310-2005.

PAULEIT, Stephan; LIU, Li; AHERN, Jack; KAZMIERCZAK, lkksandra: Multifunctional Green Infrastructureri®fiang to
Promote Ecological Services in the City. In: NIEMELJari; BREUSTE, Jiirgen; ELMQVIST, Thomas;
GUNTENSPERGEN Glenn, MCINTYRE Nancy, eds.: Urban eggpl@atterns, processes, and applications. Reprinted
with corrections. Oxford, Oxford University Prepp,. 272—-285, 2014.

PFOSER, Nicole; JENNER, Nathalie; HENRICH, Johanna; BRIGER, Jannik; WEBER, Stephan; SCHREINER, Johannes;
UNTEN KANASHIRO, Carlos: Gebaude Begriinung Enerdgtdtenziale und Wechselwirkungen. Darmstadt, TU
Darmstadt, 2013.

RANNOW, Sven; LOIBL, Wolfgang; GREIVING, Stefan; GRUEKDietwald; MEYER, Burghard: Potential impacts ahwhte
change in Germany—Identifying regional priorities &daptation activities in spatial planning. landscape and
Urban Planning, 98 (3-4), pp. 160-171, 2010.

RENIU, Maria: Evapotranspiration projections in Aisunder different climate change scenarios. Didbeit / Masterarbeit -
Institut fur Meteorologie (BOKU-Met), BOKU-Universit&ir Bodenkultur, 2018.

SCHINDELEGGER, Arthur; WEICHSELBAUMER, Roswitha; DAMYANZC, Doris; REINWALD, Florian: ,Climate Proofing“
— Ein Framework zur Integration der Klimawandelassumg in die Raumplanung. Der Offentliche Sektdne Public
Sector, 47 (2), pp. 9-25, 2021.

SARRAT, Claire; LEMONSU, Aude; MASSON, Valéry; GUIDEA, Daniel: Impact of urban heat island on regioathospheric
pollution. In: Atmospheric Environment 40 (10), dy43-1758, 2006.

SANTAMOURIS, Mattheos: Recent progress on urban @magrhg and heat island research. Integrated aseatsifithe energy,
environmental, vulnerability and health impact. &gies with the global climate change. In: Enengg Buildings
207, 109482, 2020.

SCHREIER, Margit: Qualitative content ana-lysis ingbice. London, Sage, 2012.

SCHUCHARDT, Marion; KYRIAKOPOULOS, Fee; FRANZKOWIAK, Na; BEYER, Alissa; STRICKLER, Roman; GEHRKE,
Brigitte et al.: Bremer StraBe 2030. Strategischeifmeszur Entwicklung des Nahraums Bremer Straflgoaisl-
okologisch-padagogisches Stadtgeflige. Berlin, Sezthen Stadtentwicklungsamt, 2020.

SCHUCK-ZOLLER, Susanne; JACOB, Daniela; BRASSEUR, Guymidlivandel in Deutschland. Berlin; Heidelberg, Spninge
2017.

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



The Contribution of Public Spaces to Climate Changepfation in Austrian Cities

SHARIFI, Ehsan.; BOLAND, John: Heat resilience in fmbpace and its applications in healthy and lawbon cities. In: Procedia
Engineering 180, pp. 944-954, 2017.

STADT SALZBURG, MA 5/03 — Amt fiir Stadtplanung uneikehr: Grundlagenbericht zum neuen Raumlichen
Entwicklungskonzept der Stadt Salzburg, 2021.

STANTON-GEDDES, Zuzana; SIMPSON, Alanna; ELLMAUER-KMBAUER, Anita; DENGLER, Solene; STAUDINGER,
Michael;, ZUVELA-ALOISE, Maja et.al.: Analysis of ¢ Waves and Urban Heat Island Effects in Centrabgean
Cities and Implications for Urban Planning. Washamgb.C., World Bank Group, 2020.

STOKMAN, Antje, DEISTER, Lisa, DIETERLE, Jan: Intetitmale Ansétze und Referenzprojekte zu Klimaanpagssirategien
der Uberflutungs- und Trockenheitsvorsorge verstdnier Siedlungstypen im Klimawandel Stuttgart. Etipe im
Rahmen des ExWoSt-Forschungsprogramms ,Klimaanpgsstrategien zu Uberflutungsvorsorge verschiedener
Siedlungstypen.“. Stuttgart, 2013.

TEEB — The Economics of Ecosystems and Biodiver$itg Economics of Ecosystems and Biodiversity: Edoligand Economic
Foundations. London and Washington, Earthscan,.2010

TRNKA, Miroslav; BALEK, Jan; SEPANEK, Petr; ZAHRADNCEK, Pavel and others: Drought trends over part aftaé
Europe between 1961 and 2014. Clim Res 70:143-16@. 2atps://doi.org/10.3354/cr01420

UNFCCC - United Nations Framework Convention on Clin@ttange: Adoption of the Paris Agreement: 21st Ceniez of the
Parties. Paris, UN, 2015.

WILLEMS, Patrick; ARNBJERG-NIELSEN, Karsten; OLSSOMnas; NGUYEN, Van-Thanh-Van: Climate change impact
assessment on urban rainfall extremes and urbamade Methods and shortcomings. In: AtmospherieReh 103,
pp. 106-118, 2012.

ZAMG — Zentralanstalt fir Meteorologie und GeodyikarSommer: Hitzetage werden immer haufiger. 2@2&line:
https://www.zamg.ac.at/cms/de/klima/news/hitzetageden-immer-haeufiger

ZAMG - Zentralanstalt fur Meteorologie und GeodyitarSommer 2021: sehr warm und teils nass, teilsken. 2021. Online:
https://www.zamg.ac.at/cms/de/klima/news/sommeri2&hr-warm-und-teils-nass-teils-trocken

ZAMG - Zentralanstalt fur Meteorologie und Geodyilarmformationsportal Klimawandel: Niederschlagd.o Online:
https://www.zamg.ac.at/cms/de/klima/informationspbklimawandel/klimavergangenheit/neoklima/niedétag

ZIVKOVIC, Jelena; LALOVIC, Ksenija; MILOJEVIC, MilicaNIKEZIC, Ana: Multifunctional public open spaces fustainable
cities: Concept and application. In: Facta Univ A@ikl Enge, 17 (2), pp. 205-219, 2019.

ZUVELA-ALOISE, Maja et al.: FOCUS-I — Future Of Clii@ Urban heat Stress Impacts. 2013. Online:
https://www.klimafonds.gv.at/wp-content/upload®'sii6/03032015FOCUSZuvela-AloisesEBACRP2B060373.pdf.

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



