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Background of the thesis

» Climate change calls for a transformation of spa-
tial structures in Alpine cities

» Current instruments fall short when it comes to
creating climate-friendly spatial structures

/ During heavy rainfall there is a risk

of death in the Zauchenbach area!

» Urban & regional planning can make a crucial _
contribution to climate mitigation and _ | Enter and linger
adaptation — e at your own risk!

¥

Climate plans for Alpine towns - localisation of
climate-friendly measures are missing

» Thesis was not commissioned by the city of Lienz

Fig. 1 Stream ,Zauchenbach” (self-created image, taken from Linken Iselweg on 15.10.2021)
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Research question

Hypothesis:

» If climate-friendly measures are located, they
are more likely to be implemented

Objective:
» First draft of a Spatial Climate Plan

» Find a suitable methology

» A radical & visionary approach was chosen

(self-created image, taken on 08.06.2024)
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Definition

Spatial Climate Plan

» Is not a comprehensive climate plan that inclu-
des all topics (e.g. does not include measures in
the health sector)

» Focusses on the spatial level and on the localisa-
tion of the measures

» The most important output is not the plan, but
the process of planning and the methodology
used

» Planning that leads to being able to
locate suitable integrated measures for
climate mitigation and adaptation

as well as spatial structures that enable
climate-friendly behaviour on a plan

TECHNISCHE

l{.:,';‘é‘:fns'm Webinar Alpine Climate Board of the Alpine Convention 25.11.2024

Dipl.-Ing." Theresa Lisa Janesch

Fig. 3 Analogue master thesis (self-created image, taken on 08.06.2024)
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Planning area

City of Lienz
» Southern Alps (AT), Population: approx. 12.000

» Capital of the district of Lienz (East Tyrol)
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» Located at the junction of the rivers Isel and
Drau

» Located in the heart of the Alpine Convention
region
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Fig. 4 Location of the city of Lienz in Alpine Convention region
(Alpine Conventlon 2024, self- edlted)
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Fig.5 Location of the city of Lienz in the Alps (Chilla et al. 2022b, self-edited)
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Planning area

Thurn g
Gaimbe g

NuBdorf-Debant

» Planning area was not defined on the basis of
municipal boundaries or other administrative
boundaries

» Based on the functional urban structure

» Size of the planning area:

approx. 4.000 hectares
» People living in the planning area: - ‘ |

approx. 20 ° 500 people Fig. 6 efinitiothe planning area (self—eated image, Map base: Land Tirol —datioLgv.at 2023 (Orthofoto Tirol), Landeéirn%en - KAGIS 20‘121 (Orthofoto ;kéirntezr:].:)‘, K

BEV 2022 (Verwaltungsgrenzen))
» On-site visits were particularly useful for the de-  pefinition of the planning area
P . O Settlement area city of Lienz
finition of the planning area unicipal boundary

Federal state boundary
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Analyse der rdumlichen
Strukturen der Stadt Lienz
Analyse raumbezogener
Open Access Daten im GIS,
Schichtenanalyse

Begehungen vor Ort

Fotodokumentation

Festlegung des

Betrachtungsraums /—\

Abgrenzung des Recherche relevanter
funktionalen Stadtgefiiges Struktur- und Klimadaten

Auswertung von Open
Access Daten

» Use of a wide range of methods:

Approach
» Difficult to find a suitable methology (

Schichten, Erkenntnisse

> Mapplng Fotonssey k Entwurf der Vision /
Handskizzen, Spriinge
Literature research svischen Detadinrungegrad
Zoom-out), Visualisierungen
> ...

» NO linear process Recherche der Formulierung geeigneter

Auswirkungen des MaBnahmen
Klimawandels

> On-site visits Rbumiicher
Handlungsbedarf mit Theorie und Relevanz
] Fokus Klimawandel transformativer Planung
> Sl(e tCh lng Uberlagerung der A—\ Literaturrecherche
aus

v

A 3 S Durchsicht von Klimaplanen
. . . ‘USWE ung einscniagiger und eir\.schlégiger Literatur,
» Zoom-in & zoom-out on the different spatial ot s Taa
durch eigene Ideen und
Erkenntnissen aus Studium

levels Sichtung bestehender und Praxis

Klimapléne, Konzepte
und Ansitze
Literaturrecherche,
Reflexion (anhand einer
Tabelle)

Einschitzung der Wirkung
des Klimaraumplans
Vergleich Bestand und
Planung anhand von Karten

Zusammenstellung der
planerischen
Rahmenbedingungen
Internetrecherche und
Analyse der Gesetzgebung,
Strategien, Planungen und
Projekte

Fig. 7 Procedure of the creation of the Spatial Climate Plan and methodology used (self-created image)
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Effects of the climate crisis

» What effects will climate change have on the
spatial structures of Alpine towns?

» Examples:

» Heavy rainfall events lead to more frequent and in-
tense flood events
» Dry periods in summer lead to water shortages

> Prolonged periods of high temperatures lead to heat
islands in heavily sealed areas
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Fig. 8 A glimpse inside the master thesis - excerpt Effects of climate change on Alpine cities (self-created image)
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Reflection of selected Climate

Plans and Tools

» Where do I see gaps in the climate plans / What
1s iInnovative?

Criticism:

» Measures with a spatial reference are mentio-

ned, but rarely localised

» Maps are available, but are almost exclusively
limited to the analysis level

» The focus is on the energy sector - an integrated
view is usually missing

» Measures fall short - transformative vision is

missing
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Aktionsplan fiir nachhaltige Energle und Klima (SECAP) Meran Grilinplan . Grines Gallustal® St. Gallen

Der i T isteris Klima und Emergie
Istein dche sich freiwillig dazu ver-
pllichtet haben, die Energie- und Klimazicle der Europlischen Undon umzu.
iy inds 3 Twel " K

clren _Aktioasplan flir nochhalrige Energle und Kiima* (laarz SECAP fiar
Sustainable Energy and Climate Actian Plan, der Zicke in Klimaschistz und
thilt, vorlegen. s 2a24a)

den Inhalee, +y i
gelege (= Abb. & (Bertold] zoifa, 2oi8h, 2068c). A
st dem Kosvent beigetreten und hat einen Akt

auf das Encrghethema konzentriert (Bertold] zoifa, zoi8h,

Fig. 9 A glimpse inside the master thesis - excerpt Reflection of selected Climate Plans and Tools (self-created image)
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Climate profile of the city of

» Climate-relevant data
> Researching and analysing relevant data

> e.g. Demographic change - older people are particu- e -

3.3 Relevante Daten und GrafBien e e s

Ia rly Sensitive to h ea t ) L’indiu&whn!ui!unindﬂﬂad!I..i!mhnwr!un.mda.m.wldm.m

dieser Stelle sy mat po ine ireund
Diagramsme ist deshalb dasauf 2 khlm.l'ﬂtwkl':“l'.::dldﬂ ewrilige
Wert erhoben bew, prognestiziert wurde,

Bunisduten ru Wohnan, Wirtschatt, MobiStit, Eouriumus usd Bodenverbraech

Erwerbapandiorinesn 3021

Fig. 10 A glimpse inside the master thesis - excerpt Relevant Data (self-created image)
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Climate-relevant spatial

» What action is needed to create climate-friendly
spatial structures in the city of Lienz? + where?
» Gaps
> Potentials

» Layer analysis of spatial data in the GIS
> e.g. solar potential, cycle paths

» Example - Degree of tree cover:
» Lack of coherent green connections across the
valley

Heavily greened areas
Degree of tree cover
= 1%

B

[ 0%

Fig. 11 Degree of tree cover, Data status 2018 (self-created image, Map base: EEA 2020b)
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Climate-relevant spatial :
P ‘v*,;'p

Heavily sealed land Areas with low tree cover Flood risk areas
» Identification of areas where action is

g
particularly needed 0“4\ g /
&=

> e. g. Heavily sealed areas , Q ’

I,.

» Heatmap: Overlay of these layers
. . . Structures designed for motorised Areas with urban sprawl tendencies  Ski resorts with decreasing snow
» Transformation areas: especially on the outskirts of = prvate transport guarantee

the city (car-centered spaces)

» Action requirements formulated for the Spatial
Climate Plan
> e. g. improving the infrastructure for climate-

friendly mobility

Fig. 12 Localisation of areas where action is particularly needed (self-created image)
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Relevant planning framework

» Overarching objectives and laws
> To which objectives can the Spatial Climate Plan
contribute?
> e. g. Alpine Convention, UN Sustainable Develop-

ment Goals

» Strategies, plans & projects of the city of Lienz
> Do these contribute to climate-friendly spatial
structures?
> e. g. positive: mobility centre, separation of uses in _
the zoning plan is not climate-friendly AT T .

: _N‘”

S i

Fig. 13 Mobility-hub Lienz (self-created image, aufgenommen von der Unterfiihrung am Bahnhof Lienz am 25.10.2023)
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Vision

» Vision for climate-friendly spatial structures for
the city of Lienz

» Development of the plan was not a linear
process

» Particularly helpful for the conception:
> Review of climate plans, climate tools and relevant
literature
» Identification of the need for action
> Working with sketches
> On-site visits

» Planning / measures should ...
> ... contribute to mitigation & adaptation
> ... be integrated
> Removal of structures that make climate-friendly
behaviour more challenging

Fig. 14 A glimpse inside the master thesis - excerpt of the Vision-chapter (self-created image)

) reEcHniscHE
a’:gf“s'm' Webinar Alpine Climate Board of the Alpine Convention 25.11.2024 Dipl.-Ing." Theresa Lisa Janesch Help, the Alps are Glowing! Thoughts on a Spatial Climate Plan for the City of Lienz 15



Guiding principles:

»

Definition:
Climate-friendly spatial structures

> ... should contribute to climate mitigation and

adaptation

> ... and enable climate-friendly behaviour

Aims:

»

Strongly summarised
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QL

Rich biodiversity

/

Realised energy transition

d

Pleasant micro- &

High quality of life

=

Realised mobility transition

Yo

Low land consumption
mesoclimate

Fig. 15 The six goals of the Spatial Climate Plan (self-created image)
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Spatial vision

» Rough localisation of the most important spatial
measures

» Improvements in the green network
> e.g. biodiversity corridors 1

M

Natural flood prevention
> e.g. renaturation of the river wetlands 3

¥

Climate-friendly settlement development
> e.g. densification towards the centre and increasing
the amount of green space in settlements 7

» Improvement of climate-friendly mobility
> e.g. creation of corridors for sustainable mobility 9

» Transformation of skiing slopes
> Su S ta i na b l e to u ri Sm zones 6 Fig. 16 Schematic plan of the spatial vision for the city of Lienz (self-created image)
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Plan for climate-friendly spatial

» More detailed localisation of the measures &
textual description

» e.g.
> Mobility hubs
» Densification areas with an increased amount of
green space
> Green bridges
» Areas for a combination of agriculture and
photovoltaic panels

74

Fig. 17 Plan for climate-friendly spatial structures for the city of Lienz (self-created image, Héhenlinien: EEA 2016)

Densification areas Belts with hedge

planting
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Visualisations of the future

» Comparison of the present and planning situa-
tion to illustrate the spatial measures

» Thought to be communicated:
The quality of life improves when the measures
are implemented

» Example: Green industrial zone

Fig. 18 Visualisations of the future: G-reen industrial zone (self-created image)
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Rainwater management

friend Iy City Of Lienz All surfaces are designed to be water-

permeable (e.g. bus lanes, cycle- and

60 measures for the climate-

footpaths)
» Evaluation using a spider diagram: How much
does the measure contribute to the achievement
of the goals? Energy

» Measures are divided into topics:

> e.g. rainwater management - use of water-permea-
ble surfaces,

Wind parks in former ski resorts

Energy - construction of wind parks in former ski
resorts

Fig. 19 Excerpt from the table of measures (self-created image)
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Effect of the Spatial Climate

» Reflection:
How effective are the measures proposed in the
Spatial Climate Plan?

» Comparison of selected layers in the present and
planning situation

» e. g. comparison of the green space:
» Green spaces in the planning area increase from one
third to half of the total area
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(Present)

Degree of tree cover
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Heavily greened areas
(Planning)
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vegetation & wetland forests,
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11 Biodiversity corridors in settle-
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Lessons Learnt

» Challenging to find a suitable methodology

» Quantitative effect analysis
» Extrapolation to all Alpine towns - contribution to

overarching objectives N
) Review Of the eﬁect (feedbaCk IOOpS) Fig. 22 Excerpt from the KlimaKonkret plan (CCCA 2020)

» Additional consideration of the meso-regional
level (mobility, energy, meso-climate) and
neighbourhood level (e.g. KlimaKonkret plan)

» Spatial Climate Plan cannot replace climate
plans, but can add to them
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Lessons Learnt

» Unresolved: Appropriate integration of a Spatial
Climate Plan into the existing legal and instru-
mental framework

» Additional research / stakeholder process

» Spatial Climate Plan as commissioned work with
the participation of the local public

» The Alps are ‘glowing’ - role models are needed
for climate-friendly development - Spatial Cli-
mate Plan as a tool

> Get in action!
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