Publizierbarer Endbericht

gilt fir Studien aus der Programmlinie Forschung

A) Projektdaten

Allgemeines  zum Projekt
Kurztitel: RESPECT
Langtitel: Responsibility and Risk: Operationalizing

comprehensive climate risk layering in Austria
among multiple actors

Zitiervorschlag:

Schinko, T., Kienberger, S., Babcicky, P., Ortner,

S., Leitner, M., Lintschnig, M., Mechler, R., Glas,

N., Kabas, T., Bednar -Friedl, B., Mochizuki, J.,
Leiss, J. -L. (2019). Responsibility and Risk:
Operationalizing comprehensive climate ri sk
layering in Austria among multiple actors. Final
Publishable Report, Laxenburg.

Programm inkl. Jahr:

ACRP 9™ call (2016)

Dauer:

01.06.2017 bis 30.09  .2019

Koordinatorin/
Projekteinreicherin:

Dr. Thomas Schinko, International Institute for
Applied Sy stems Analysis (IIASA)

Kontaktperson Name:

Dr. Thomas Schinko

Kontaktperson International Institute for Applied Systems Analysis
Adresse: (IIASA), Schlossplatz 1, A -2361 Laxenburg
Kontaktperson +43 2236 807 467

Telefon:

Kontaktperson E - Mail:

schinko@iiasa.ac.at

Projekt - und
Kooperationspartnerin
(inkl. Bundesland):

Wegener Center fir Klima und Globalen Wandel,
Universitat Graz (Steiermark)

Paris - Lodron Universitét Salzburg, Interfakultarer
Fachbereich Geoinf ormatik 1 Z_GIS (Salzburg)

ACRP 91 RESPECT | Publishable Final Report 1/54



mailto:schinko@iiasa.ac.at

Allgemeines

zum Projekt

Universitat Innsbruck, Institut fir Geographie
(Tirol)

Schlagwarter:

Climate Risk Management; participatory methods;
flood risk; drought risk, stochastic debt modeling

Projektgesamtkosten: 250. 000 ¢
Fordersumme: 250. 000 ¢
Klimafonds -Nr: B670307

Erstellt am: 24 .10 .2019

ACRP 91 RESPECT | Publishable Final Report

2/54




B) Projektubersicht / Project overview

1 Kurzfassung

Schaden durch Klima - und Wetterextreme, wie Uberschwemmungen und Diirren,
haben in den letzten Jahrzehnten zugenommen un d werden sich  mit dem
Fortschreiten des Klimawandels und der sozio6konomischen Entwicklung noch
ausweiten. Osterreich ist dabei iberwiegend Hochwasser - und Dirreereignissen
ausgesetzt, die oft gravierende soziale und wirtschaftliche Folgen n ach sich
ziehen. Solche klimarelevanten Risiken werden bereits heute im Rahmen des
Naturgefahrenmanagements sowie der Klimawandelanpassung aufgegriffen und
bewaltigt . Um jedoch diese Klimarisiken noch effektiver zu managen, sollten
diese beiden Bereiche unter dem D ach d es Klimarisikomanagements (KRM)
verkn Upft werden (Jones etal., 2014) . Ein pro -aktives KRM ist essenziell, um
den Herausforderungen an dieser Schnittstelle wirkungsvoll zu begegnen

Ubergeordnetes Ziel von RESPECT war es, di e Einfihrung einesum  fassenden
KRM in Osterreich wissenschaftlich  zu unterstitzen.  In enger Zusammenarbeit

mit relevanten Stakeholdern verfolgte das RESPECT -Projekt folgende Ziele: (1)
Zusammenstellung von Klimarisikoinformationen fiir Osterreich, einschlieRlich

Risiko Governance Aspe kte; (2) Verwendung dieser Informationen zusammen

mit einer raumlichen und zeitlichen Risikobewertung , zur Erm ittlung des
aktuellen Klima risiko s, sowie moglicher zuklnftiger Szenarien und Interventions -
maflnahmen; (3) ldentifizierung von Roll en und Verantwo rtlichkeiten im K RM
durch den Einsatz  partizipative r Forsch ungsmethoden auf lokaler Ebene; (4)
Ermittlung der potenziellen fiskalischen Risiken fuir Osterreich, wenn implizite

und/ oder ex plizite klimabedingte Risiken im offentlichen Haushalt  schlagend
wer den; (5) SchlieBung der Liicke zwischen Forschung, Praxis und Politik in

Bezug auf ein umfassendes KRM in Osterreich

Der erste Schritt des RESPECT  -Projekts bestand dar in, die aktuellen

Entscheidungs - und Politikgestaltungsprozesse im K RM auf lokaler und n  ationaler
Ebene zu analysieren.  Aufbauend auf dieser Analyse , wurden digitale Karten fir
das Hochwasser - und Durrerisiko in Osterreich entwickelt, welche auf
umfassenden Klima - und sozio6konomische n Daten beruhen . Die se Karten und

Daten wurden in Fallstudien auf nationaler und lokaler Ebene eingesetzt . Auf
lokaler Ebene wurde eine Rollenspielsimulationen entwickelt , um Roll en und
Verantwortlichkeiten im K~ RM partizipativ  zu identifizieren und zuzuordnen. Auf
nationaler Ebene wurde ein Modell zur stochastisch en Schuldensimulation

entwickelt , um potenzielle Eventualverbindlichkeiten des offentlichen Sektors
aufgrund des aktuellen und zukiinftigen Hochwasserrisikos zu bewerten.
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Die S takeholder -Analyse ergab, dass K RM (hoch) nicht explizit in die

Osterreichische Risikomanage  mentlandschaft eingebettet ist. Unsere Ergebnisse
zeigen, dass es an d ieser Schnittstelle  in Osterreich auf verschiedenen Ebenen
erheblichen Verbesserungsbedarf gibt. Gemeinsam mit dsterreichischen
Stakeholdern wurden verschieden e MaRRnahmen entwickelt ~ um das K RM Konzept
in die politische und institutionelle Ris iko-Governance -Landsch aft Osterreichs zu
integrieren.  Zum Beispiel wurde die Einrichtung eines nationalen

Klimarisik orate s, der fir die zentrale Koordinierung der groRen Anzahl von
Akteur Inn en im KRM zust &andig ist, vorgeschlagen

Aufbauend auf einer umfassenden Indikator - und Literaturdatenbank wurde n

insgesamt 87 Indikatoren fur die sozio6konomische und physische Vulnerabilitat

hinsichtlich Uberschwemmungen  sowie fur die soziobkonomische Vulnerabilitat

hinsichtlich landwir tschaftliche r Durren entwickelt. = Danach wurden die

Vulnerabilitat sindizes in  Klima risikobewertungen , mit besonderem Schwerpunkt

auf Hochwasser , int egriert. Im Mittelpunkt d ieser Bewertung stand die

I ntegration verschiedener | ndAinksattariien deeur odha rdeaurf
abzielt, homogene Einheiten von Vulnerabilitat / Risiko zu modellieren, die von

administrativen Grenzen unabhangig sind.

Die in der lokalen Fallstudie verwendete Rollenspielmethode erwies sich als
vielversprechendes partizipative s Format fiir die Férderung von KRM in der

Praxis. In einer ersten Bewertung der Methode stellten die Teilnehmer Innen fest
dass die verschiedenen Stakeholder auf diese Weise die wichtige Madoglichkeit zum
Austausch erhalten und dass das Konzept, die Rolle eines anderen Stakeholders

zu Ubernehmen, ein hohes Potenzial hat, das Verstandnis und die Akzeptanz der
verschiedenen Interessen zu fordern. Die Rollenspielmethode  wurde in einem
Handbuch dokumentiert, welches zur U nterst Utzung der Anwendung des
Rollenspiels in der Praxis  allen Anwenderinnen  frei zur Verf (gung steht.

Ein stochastisches Schulden - Simulat ionsmodell wurde entwickelt um magliche
Eventualverbindlichkeiten des offentlichen Sektors aufgrund des gegenwartigen

und zukunftigen  Hochwasserrisikos zu bewerten. Die Ergebnisse deuten darauf
hin, dass Klimaextreme an sich auch in Zukunft  keinen Kkritischen fiskalischen
Druck a uf Osterreich ausilben  werden . Gleichzeitig muss die bestehende Ex -ante -

Regelung des 6sterreichischen Katastrophenfonds im Hi  nblick auf einen
langerfristig  6konomisch nachhaltigen Umgang mit extremen Hochwasserrisiken
kritisch Uberprif twerden. Die M ethodik kann auch in anderen EU -Mitgliedstaaten
angewandt werden, potenzielle fiskalische Auswirkungen eines breiteren

Spektrums von Naturgefahren, z. B. Hitzewellen und Durren, bertcksichtigen und

auf offentliche Kosten fir den Klimaschutz und die Anpassung an d en
Klimawandel ausgedehnt werden.
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2 Executive Summary

Damages caused by climate and weather extremes hav e increased over the last
decades and will likely only broaden with the progression of climate change and
socioeconomic development. Austria is largely exposed to floods and droughts,

which often bring grave social and economic consequences with them. Such

climate -related risks are already being tackled within the framework of natural

disaster risk management (DRM), as well as climate change adaptation (CCA).
However, to manage these climate -related risks more effectively it is necessary

to link DRM and CCA  to develop approaches more comprehensively, leading to

what has been broadly referred to as climate risk management (CRM) (Jones et

al., 2014).

The overarching aim of RESPECT was to support the implementation of
comprehensive CRM in Austria. Working close ly with relevant stakeholders, the
RESPECT project pursued the following objectives: (1) Compilation of climate risk
information for Austria, including risk governance aspects; (2) Application of this
information, together with a spatial and temporal risk assessment, to identify
current risk levels, possible future scenarios, and potential intervention

measures; (3) Identification and allocation of roles and responsibilities in CRM

via participatory research methods at the local level; (4) Identification of the
potential fiscal risks for Austria, if implicit or explicit climate -related risks become
striking in public budgets; (5) Closing the gap between research, practice, and

policy regarding comprehensive CRM.

The first step of the RESPECT Project was to a nalyze the current processes of
CRM decision and policy -making at the local and national levels. RESPECT then
built upon this analysis and developed digital maps for flood and drought risks in
Austria, comprising complete and accessible climate and socioec onomic data. The
data was integrated in case studies at the national and local level and was used

to develop appropriate methods and instruments that can be implemented at

both levels in the scope of CRM. At the local level, we developed and applied

role - play simulations for identifying and allocating roles and responsibilities in
CRM, at the national level a stochastic debt simulation was developed and
employed to assess potential contingent public sector liabilities arising from

current and future flood r isk.

The stakeholder analysis revealed that CRM is not (yet) explicitly embedded in

Austriadés risk management | andscape. Il nstead, th
in decision -making depends mostly on the initiative of individual actors

acknowledging the  importance of a more holistic approach. Our results show that

there is considerable room for improvement and better cooperation at the

interface between DRM and CCA at different scales in Austria. Several measures
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wereco-devel oped with Austrian stakehol ders
political and institutional ris k governance landscape. For example, establishing a
national climate risk counsel with the responsibility to centrally coordinate the
substantial number of actors at the interface of DRM and CCA.

Building on a comprehensive indicator and literature datab ase, a set of overall 87
risk indicators for the socio -economic and physical vulnerability dimension for

floods, and for the socio  -economic vulnerability dimension for agricultural

droughts was developed. In a later stage, the vulnerability indices were

integrated into risk assessments, with a special focus on floods. At the center of

the climate risk and vulnerability assessment, was the integration of various
indicators through the égeon approachd,
of vulnerability/ris  k that are independent from administrative boundaries. The
choice and identification of vulnerability and risk indicators was done with utmost
scientific rigor. In the future it should be reflected with end -users if such a
science -based indicator framework is expected and/or if the focus should rather

be on selected key indicators only.

The role -play method utilized in the local level case study turned out to be a
promising participatory format for fostering CRM in practice. In a first evaluation

of the method, participants appreciate d that the different stakeholders in CRM
get the opportunity for exchange and that the concept of taking on the role of
another stakeholder has a high potential to raise the understanding and

acceptance of the different interests and resources amongst them . The RESPECT

role - play concept can be a great asset to support real CRM decision processes,

and can be an integral part of a comprehensive participatory process. The role -
play method is documented in a guidebook to aid scientists, experts and

municipalities and regions facing concrete clima te -related risks, who are

interested in further developing and/or applying participatory tools for

operationalizing CRM in practice.

A stochastic debt simulation model was developed and employed to assess

potential contingent  public sector liabilities arising from current and future flood

risk. The results indicate that climate extremes per se are unlikely to put

significant fiscal pressure on Austria. At the same time, the existing ex -ante
arrangement of the national disaster fund has to be critically reviewed in terms

of dealing with extreme flood risks in a fiscally sustainable way over the longer

term. The stochastic debt model ing approach can be replicated in other EU
member states, incorporate potential fiscal impacts of a b roader range of natural
hazards, e.g., heatwaves and droughts, and be expanded to include public cost

for climate change mitigation and adaptation.
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3 Hintergrund und Zielsetzung / Background and goals

Damages caused by climate and weather extremes have in creased over the last
few decades and will likely only broaden with the progression of climate change

and socioeconomic development. Austria is largely exposed to floods and

droughts, which often bring grave social and economic consequences with them.

Such climate -related risks are already being tackled and overcome within the
framework of natural disaster risk management (DRM), as well as climate change
adaptation (CCA). However, to manage these climate -related risks more
effectively it is necessary to lin k DRM and CCA to develop approaches more
comprehensively, leading to what has been broadly referred to as climate risk
management (CRM ; Figure 1 ) (Jones et al. 2014).

Climate Risk Management

Climate Change Adaptatio,, pisaster Risk Managemen

Gradual effects of  Joint challenges: Non-climate-
climate change: Changesin climate-  related challenges:
e.g. glacier melt, sea related risks, e.g. e.g. earthquakes,
level rise floods, droughts, volcanic eruption

landslides, storms

Figure 1 : CRM - Tackling joint challenges of DRM and CCA

CRM aims to include private ac  tors (citizens, companies, insurance providers,

NGOs) as well as public actors (public administration on the municipal, provincial,

and national level), as both their efforts are considered crucial to manage

potential future climate  -related risks. In addit  ion to the relevance of insurance,

to date it has been public sector risk management that has played a significant

role in the application of proactive risk manage
central position in disaster risk management (DRM) is due to it s fundamental role
in providing public goods and services and redistributing income (Mechler 2004).
While losses due to extreme hazard phenomena can be high, governments

usually treat disaster risk as a contingent liability, i.e., costs that accrue only in

the case of an event. As a result, governments have often ignored catastrophic

risks in their budget planning, and implicitly or explicitly exhibit risk -neutrality
(Mechler 2004; Gurenko 2004). Given that climate change is expected to
increase extreme eve ntrisk in the foreseeable future, embedded in a complex

fiscal and economic context in the EU with many other stress factors (e.g. the
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increasing costs of demographic change in an ageing society), the challenge of
achieving a sustainable fiscal pathway is at the top of the public policy agenda.

In general, there is good and increasing understanding that joint action in terms

of building multi  -stakeholder partnerships between private and public actors is
essential, yet their respective and collective roles and responsibilities are blurry
and subject to negotiation (based on insights gained in former ACRP projects like
PATCH:ES, PACINAS, ARISE, and the EU FP7 project ENHANCE): Many risks

affect private as well as public goods; legislation and policy practice (e.g.in

Austria) has evolved over the years towards a partly explicit, partly implicit

understanding of each actorsé6é roles in preventin
recovering from risks and events linked to natural hazards; actions undertaken

by one ac tor may limit or widen the room to maneuver of, or the actions

expected from other actors, and may encourage inaction or free -riding behavior .

These roles are being discussed and renegotiated continuously: i.e. the role

insurance in a changing climate is a constant topic of contested debate in Austria

and other EU countries (see ACRP InsAdapt project). Applied policy -relevant

research is called upon to generate appropriate methods and tools to disentangle
the complex distribution of competencies and respons ibilities in order to take
CRM to more effective levels.

As part ofa CRM approach, the concept of risk layering has seen increasing

attention (Schinko et al. 2016; Mechler et al. 2014). Risk layering involves
identifying efficient and acceptable interven tions based on the recurrence of
hazards and allocating roles and responsibilities to reduce, finance or accept

risks. Disaster risk is complex, as it lumps together frequent events with minor

impacts, and infrequent but devastating catastrophes. Not all d isaster risk can be
eliminated, and it is imperative to know which risks should be reduced, which

insured against and which will require governmental or international aid efforts.

To this effect, segregating risk according to risk preference via risk layer ing has
raised general interest in several areas of risk policy and management (e.g. :
agriculture, finance and insurance). Yet, risk layering has been operationalized

exclusively for instrumental debate in the insurance sector (Cummins and Mahul
2008; Mech ler et al. 2016). Some methodological develop ment has occurred with
regard to empirical and modelling analysis of climate -related fiscal risk and
finance implications (see e.g., Schinko et al. 2016; Hochrainer et al. 2014), vyet
this has not been linked to innovative stakeholder engagement, such as policy
exercises or role -play, particularly at lower governance levels, such as

municipality level.

Against this background, the overarching goal of RESPECT was to support the
implementation of comprehensive CRM i n Austria. More specifically, the RESPECT
project pursued the following objectives: (1) A compilation of climate risk
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information for Austria; (2) Application of this information, in combination with a

spatial and temporal risk assessment, to identify curr ent risk levels, possible
future scenarios, as well as potential intervention measures; (3) Identification

and allocation of roles and responsibilities in CRM through participatory

implementation of the risk portfolio methods at the local level; (4) Identi fication
of the potential fiscal risks for Austria if implicit or explicit climate risks are

undertaken by public and private actors and become striking in the public budget
balancing; (5) Closing the gap between research, practice, and politics regarding
comprehensive CRM; (6) Integration of information at different administrative

levels to reconcile local and national needs, as well as courses of action.

4 Projektinhalt und Ergebnis(se) / Content and results

To meet the objectives and to answer the associ ated key research question
RESPECT was structured around six work packages, which were strongly
interlinked and arranged in an order that ensures a smooth and logical workflow.
RESPECT first set out to assess the current CRM decision and policy making
cont ext in Austria in order to understand at which point scientific and civil society
input is needed, in which form it is most effective, and what kind of information

is needed (WP1). Then the project conducted ibuilding on the | PCCbs
risk as the n exus of hazard, exposure and vulnerability T a mapping of flood and
drought risk in Austria, synthesizing multiple and available climate - and socio -

economic data for the national and local level case studies (WP2). Appropriate
methods and tools for operati onalizing CRM and risk layering in Austria at the
national level (fiscal risk assessment with a stochastic longer -term budget
analysis) and the local level for the city of Lienz (role -play simulation addressing
local risks as jointly identified via the 'Lo cal Reasons for Concern' - approach
developed in the ARISE project) were developed and each employed in a specific
case study to proof the effectiveness of the respective concept and eventually
support its operationalization (WP3). Throughout the project we linked the
Austrian case to the broader international CRM decision context. Building on the
lessons learnt from the Austrian case, we synthesized information towards a

more generic approach informing CRM practice also in other decision contexts
(WP4). WP5 dealt with project management, while WP6 focused on internal and
external communication and outreach, to ensure that the knowledge produced in

the project is made publicly available.

WP1: Revisiting the Austrian climate risk governance - and decision
conte xt

The first objective of WP1 was to identify and map CRM stakeholders in the areas
of flood risk and drought risk management, with a particular focus on national
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level actors. These two climate -related risks were chosen as the focus

throughout RESPECT, as they are particularly relevant for Austria. To assure

maximum comprehensiveness, we adopted an inclusive definition of

stakeholders, following Grimble and Wellard (1997:3 -4) suggesting that

stakeholders are A [€é] any group otommenopl e organ
interest or stake in a particular issue or syste
inventory of CRM actors was developed, ranging from the national level (e.g.

ministries) to the local level (e.g. local council, private households).

The key method ap plied in WP1 was a systematic stakeholder analysis (Freeman
1984), which appeared the most suitable instrument to capture information

about relevant actors, allowing to draw conclusions about their interests,
motivations, behaviors and decision processes ( Reed et al. 2009; Brugha and
Varvasovsky 2000). The multi -level perspective of stakeholder analysis
(Varvasovszky and Brugha 2000) was essential because issues evolving around
climate risk governance concern all political and institutional levels. A

stakeh older analysis was applied to purse two distinct objectives: (1) to identify
relevant CRM stakeholders at different levels, and (2) to assess the existing risk
governance landscape, including decision structures, cooperation, and existing

and future challe nges.

To conduct the stakeholder analysis, we adopted a systematic approach, building

on Reed et al. (2009). After a screening of the
governance landscape a tentative list of stakeholders was compiled. In a next

step, personal (face -to-face) interviews were conducted with 14 selected

stakeholders (despite only 5 i 7 telephone interviews were suggested in the

RESPECT project proposal) to identify the responsibilities and activities of the

stakeholders and to generate detai led insights into the governance structure,

challenges and actor relations. Prior to the interviews, an interview guideline was

developed to ensure that all interviewers address a consistent set of topics.

Finally, two separate CRM stakeholder maps were ¢ ompiled with one focusing on
flood risk (see Figure 2) and the other one on drought risk. In order to

understand at which point scientific and civil society input is required (another

target of WP1), CRM activities were mapped against each stage of the CRM cycle
in two separate stakeholder activity matrices (see Figure 3 for drought risk)

To the best of our knowledge, this project is the first attempt to identify and

systematically map the actors that play a relevant role in CRM in Austria. The

two stakeho Ider maps, one for flood risk and one for drought risk, were

developed with close consultation of stakeholders in WP1 (personal fact -to-face
interviews, two stakeholder workshops) and provide a comprehensive overview

of the CRM landscape in Austria. The st akeholder maps reveal that CRM
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stakeholders operate across all four levels assessed in WP1: international,

national, regional and local. While the scope of some actors is limited to a

distinct level (e.g. local council), the activities of other stakeholder S can span
several levels, such as the chamber of agriculture which is a country -level
institution but also has provincial branches. Universities and research institutions

for instance, may be involved in international research projects, but also provide
information and data on a local level (e.g. down -scaled climate change
projections, numbers of heat days, precipitation forecasts etc.).

A close inspection of the stakeholder activity matrices, developed based on the
stakeholder and institutional mapping, r evealed that almost all stakeholders
consider scientific input essential; however, the inherent uncertainty of climate

models is regarded as a severe limitation and therefore makes the consideration

of climate risks in decision ~ -making a major challenge. In combination with the
insights gained in the two stakeholder workshops, our results show that CRM is

not (yet) established in Austria's institutions. Instead, the consideration of

climate risks in decision  -making depends on the initiative of individual act ors
acknowledging the importance of a more holistic approach (e.g., taking into

account consequences of climate change when natural hazard maps or flood risk
management plans are being revised or new flood defense schemes are

developed). In addition, there is a clear agreement on the importance of CRM to
effectively manage present and future climate risks. Two of the common themes

that emerged from our analysis are related to the difficulties that arise with the

high degree of uncertainty in climate models and the importance to raise
awareness for climate related risks among the general population.

Two subsequent stakeholder workshops (one in project year 2, another one in
project year 3) were conducted to engage stakeholders with the concept of CRM
and to e licit insights into how the existing risk governance landscape shapes their
decisions (another target of WP1). Moreover, the stakeholder workshops were
used to develop potential measures in close cooperation with stakeholders that
help overcome the lack of integration of present and future climate risks
(projected climate change impacts) into disaster risk management.

Two innovative approaches to systematically establish CRM in Austria are the
institutionalization of a national climate risk counsel and the publication of a
periodical climate risk report. These measures would allow to centrally manage
several climate risk related issues, bring together actors, create networks around
climate risk management, and to make information on climate risks readily

av ailable for all interested patrties.
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BMNT BMVIT Bundeslidnder Gemeinde

Bundeswasserbauverwaltung 7 Sektonen & 21 i uneen i Hat . .
der WLV in den Bundeslindern der Bundeslander st

Wildbach- und Lawinenverbauung

Wi i i Abteils H phi Dienste . .
Assistenzeinsatz .
BB I s sesate ——
BMBEW in 4 Bundeslindern Selen und wettere Sldungselunichiungen

Verbande und Geno.
Unternehmen inkl. (teil)6ffentliche Unternehmen
Landwirtschaftskammer (Osterreich und Bundeslander)
Kraftwerksbetreiber
Oberste Schifffahrtsbehdrde, Wasserrechtsbehorde
Versicherungen (z. B. Hagelversicherung, pivate Versicherungen)
sitdre Forschung
Ehrenamt

Orts- und Gemeindefeuerwehren
Landesverbande desRoten Kreuzes (meist ehrenamtlich; seltener Berufsfeusrwehr)
Betriebsfeuerwehren

Bezirks-Feuerwehrkommandos Ortsstellen des Roten Kreuzes

wehrverband, ORK. Zi

Figure 2: Climate Risk Management stakeholder map: Flood risk
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2. Klimarisiko-Anal

3. KRM-MaRnahmen

4.KRM-Umsetzung

4.1 Pravention

4.2 Vorbereitung

4.3 Bewaltigung

4.4

Monitoring und Evaluierung 1

Monitoring und Evaluierung 2

Hagelversicherung

~Figene Abteilung "Meteorologie”

- Aufbereitung und Nutzung von
satelliten- und Wetterdaten

- Aktivititen im Bereich der

~Eigenes Warnsystem (HV-

arncockpit) fiir Landwirte

- Aufbereitung und Nutzung der Daten
von der ZAMG

~Versicherung von Landwirten,
Gartnern, Wein- und Obstbauern gegen
die Folgen auRergewdhnlicher
Wetterereignisse

- Diirreversicherung inkl.
Indexversicherung, Frostdeckung,

- Schadensmeldungen und
Schadenserhebung groftenteils am
Schadensort

~Tdentifizierung von "Hotspots” durch
die Analyse von Schadensdaten

Landwirtschaftskammer

- Aktivitaten im Bereich der

- Frihwarnsystem im Form einer

- Beratende Titigkeiten (z. B.
wassersparender Anbau und
Sortenwahl fiir Diirregebiete,
Fruchtfolgeanpassung etc.)

~Programm der landliche Entwicklung,
wird alle 6 Jahre evaluiert

- Klimaanpassung und Erosion sind
Teilbereiche

- Tm Bereich der Hitzeschutzplane wird
Hiufigkeit der Warnungen
dokumentiert und welche MaRnahmen
gesetzt wurden

- Evaluierung allerdings schwierig

- Erstellung von Karten fir die
Abschitzung der Waldbrandgefahr

BMNT Forstwirts

- Kontakt mit

- Forstliche

erwarteter Schaden durch den
Borkenkafer

und nachhaltige Entwicklung der
Waldressourcen

- Waldstrategie 2020+ (inhaltlich auch
Klimawandelanpassung und
Naturgefahren behandelt)

- Koordinative Rolle

- Moglichkeit von Verordnungen und
Erlissen

- Weitere Aktivititen: Forderungen und
Empfehlungen

~Trockenheit und Hitze neuere Felder
in denen Expertise aufgebaut werden
muss

~Osttirol als Hotspot fur Trockenheit,
i a ige Gebiete

~Analyse-Fokus liegt aut

Pr ik im Raum

ter (2.B.
Diirre, Sturmschaden, Hochwasser,

s

tirker ausgepragt
BMNT Landwirtschaft

Frost ( ) und
Wetterunbilden (Einfluss auf
Ertragsleistung der Landwirtschaft))

- Hauptschlich Einsatz von
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Figure 3: Stakeholder activity matrix: Drought risk
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WP2: Synthesizing climate risk information for Austria

In the scope of WP2, indicators are d efined with respect to a certain purpose or

goal, in this case the assessment of climate change related flood and agricultural

drought risk. Mol dan and Dahl (2007) define indi
representations [é] designed t o wgdinmmampléexcate a ptr
system or trend in a complex system or entityo.
and statistics in that they incorporate reference values, as for example

benchmarks, thresholds and targets (Moldan and Dahl 2007, Kienberger et al.

2009). It is important that the indicator selection process is driven by the validity

of indicators rather than starting from the search for available data. This ensures

that indicators are context  -specific. However, indicators are usually data -driven

to some extent , meaning that the availability of data also determines the choice

of indicators (Birkmann 2007).

We collected indicators as a baseline repository or database for the national level
assessment. The structure of this indicator database was derived from a
combination of the MOVE framework (Birkmann et al 2013) and a template for
indicator aggregation and an indicator and data fact sheet, both supporting
documents of the Vulnerability Sourcebook by Fritzsche et al. (2014).

The mental frame guiding the indicat or selection process was the relevance of
indicators for the national assessment for Austria as well as to the flood and

drought hazards and the vulnerability domain (and dimension) it is associated

with. Additionally, suitable and appropriate data to feed an indicator had to be
available in generaland i except for the census data, which is provided by
Statistik Austria for a fee T had to be accessible open access/without costs. An
additional criterion for the choice of appropriate indicators was that data to
populate an indicator needs to be available nationwide and on the basis of a 1

km?2 grid or can be aggregated to a 1 km2 grid. Furthermore, we aimed to avoid
indicators holding redundant information. By aggregating the existing, partly
redundant indicat ors and thus revealing the most meaningful ones, the indicator
database could be condensed to the most important and prominent indicators.

The result was a list of indicators to use for the risk assessment, distinguished by

the three different components o frisk T hazard, exposure and vulnerability T
and, in the case of vulnerability, by its subordinate dimensions. In most cases,

sub -indices needed to be developed, providing the opportunity to weight specific

sub -indicators (Kienberger et al. 2014).

For the exposure component, different data was selected depending on the two
vulnerability dimensions, physical and socio -economic. Jones and Andrey (2007)
used the total population and population density to reflect potential exposure in

their social vulnerabilit  y index. The latter additionally provides an indirect
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measure of time necessary for evacuation (Jones and Andrey 2007). As not only

the place of residence of people can be relevant to risk since damaged assets,

infrastructure or workplaces can show various i mpacts on peopl ebs
we used an extended version of such a population (density) indicator.

Consequently, for the exposure component to combine with socio -economic
vulnerability, data on the permanent settlement area was used. This data was
provided in the shapefile format and as open access by Statistik Austria (Statistik
Austria 2017), which indicates a (potential) possibility for people to settle or to

already be settled in that area. This was considered the critical criterion to be

relevan t for socio -economic vulnerability. For the risk index construction in
combination with physical vulnerability (for floods), we decided on a different

exposure indicator. However, too much area containing physical assets, such as
infrastructure, had been e xcluded in this dataset, presumably because of the
population threshold mentioned before. Consequently, we decided to use a land

cover classification excluding the CLC class water bodies for obtaining the

exposure component indicator data for the risk asse ssment in combination with
physical vulnerability, assuming a potential exposure for physical assets and
infrastructures at any other location within the study area. For the exposure
component, there is neither future scenario data available, nor data the future
developments could be approximated with. For this reason, exposure was held
constant on basis of the present -day conditions in order to assess the risk for the
years 2050 and 2100.

A holistic approach towards vulnerability is complex to assess and is not yet
covered by any existing dynamic or numerical modelling approaches.

Consequently, the identification of a set of indicators reflecting the physical and

socio -economic dimensions of vulnerability to floods and agricultural droughts

was given speci al emphasis. For each of the three assessment dimensions a set

of indicators was developed, comprising 40 indicators for the socio -economic
flood vulnerability, 30 indicators for the physical flood vulnerability and 15

indicators for the socio  -economic dro ught vulnerability. Data was populated from
various public and open  -source database, ranging from statistical data, road
networks, a nd climate change data (OKS15).

In a next step, a correlation analysis of the indicators was carried out, to identify
highly correlated indicators following the recommendation of (Saisana 2012). A

few indicato rs were required to be excluded. Before weighting and aggregating
the sub -indicators to sub -indices (composite indicators), the input variables
needed to be normalized as they had different units of measurement and value
ranges. Consequently, in order to make data comparable, the different datasets

were normalized through a linear min -max normalization (de Lange and Nipper
2018). The min -max normalization is a special case of the normalization via a
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lower and an upper threshold, which transforms the initial values to a value

range between a certain lower and upper threshold. The weighting of the
indicators was done on a normative basis through expert choice by the authors.
Where required, an aggregation to sub -indicators was carried out through a
weighted mean approach.

The vulnerability units were derived from the composite vulnerability indicators.

For this purpose, a regionalization approach applied to multidimensional da ta, as
the one object -oriented image analysis is offering, was appropriate (Kienberger

et al. 2009). Through the assignment of weights to each input layer as well as

the choice of shape values (compactness versus smoothness) and a scale

parameter, the size  and shape of the final homogeneous units and the final index

value itself can be influenced (Hagenlocher et al. 2013). In the absence of

justifiable weights, we chose to apply equal weighting to combine the composite

indicators. Subsequently, a vulnerabil ity index (V) was determined, calculating

the weighted vector magnitude T the length of the vector for each region T
considering the different | ayers (vl, v2,
space. The final index values were normalized again with in a zero to 100 scale

range. Finally, to derive a risk index value, the vulnerability units were combined
through a geometric mean approach with the hazard layer. The vulnerability
units included already the exposure layer.

The very final step was to vis ualize the results as digital maps. In general, the
flood risk and vulnerability maps (see Figure 4) reflect the topography, as risk

and vulnerability decrease or disappear towards the mountainous terrain of the

Alps. Furthermore, flood risk and vulnerabil ity tend to concentrate around
settlement and transport axes across the country. Urban centres were shown to
be at higher risk  as rural and agriculturally characterized areas. For drought, the
pattern is more diverse, with hotspots throughout the country. Those hotspots
also represent a localised concentration of high drought socio -economic
vulnerability values.

The presented approach to a CRVA for floods and droughts can be transferred to

assess risk in other countries or regions. However, the respective i ndicators and
methodologies should always be checked and (slightly) modified depending on

the use -case. This ensures a proper assessment of the concept being measured.

In general, it should be kept in mind that there is a scale gap between

vulnerability, e xposure and hazard data. As a national -scaled assessment of flood
and drought risk and vulnerability was the aim, an abstraction to a 1 kmz2 spatial

resolution can already be considered fine -scale. However, the hazard component
was included on the basis of continuous data to prevent a loss of information for

the fine spatial structures of the flood zones.
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Figure 4:Regions of socio -economic flood vulnerability in Austria. For selected regions the
contribution of the different indicator is shown in the bar charts

The absence of a risk index value equating 100 or even getting close might serve
as proof for the diversity of indicators. This can be seen as a positive
characteristic of the conducted CRVA: It is natural that one region does not reach
the highest values for the entire set of different indicators. Furthermore, it should
be kept in mind that the use of the vector magnitude makes changes among the
larger indicator values impact the index more intensely than changes of smaller
values (Kienberger et al. 2017, p. 728).

The spatial structures and distributions of different risk levels seem to be in fair
agreement with the underlying indicator value distributions. The resulting

patterns appear plausible and respond to topographic characteristics, population
patterns, socio -economic as well as physical factors and hazard zonings. Thus,
the risk maps provide a possibility in visualizing spatially explicit information and
integrating several factors (Kienberger et al. 2017, p. 733) related to floods.

Thus, an o verview on various risk factors is given in an integrated manner. This
not only enables exploration of the different factors, but also the quality of risk
can be examined by evaluating the risk units and the respective factors
contributing and characterizi ng these regions (Kienberger et al. 2017, p. 733).

In addition, the conducted CRVA proves the operationalization of the geon

concept for successfully regionalizing spatially explicit data into risk and

vulnerability units. Thus, innovative techniques from the field of remote sensing
analysis, combined with index construction approaches for the assessment of
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