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ABSTRACT
Gravitational mass movements cause significant damage in the European Alps every year. With progressing climate change, slope failures 

and related cascading processes are expected to increase in high mountain areas and lower regions of Austria. As a result, a possible increase 

in landslide hazard and associated exposure, vulnerability and risk is projected. To ensure resilient mountain communities and manage 

landslide risk there is a need for a robust transdisciplinary approach at the interface of research, practice and policy in order to meet current 

and future needs for governance in climate risk management. In the CAUTION project, scientists engage with stakeholders to explore the 

interaction between landslide hazards, climate change and physical and societal dimensions and collaborate on local adaptation and risk 

governance strategies. This paper discusses how a transdisciplinary approach with its unique opportunities and challenges plays out in this 

project.

INTRODUCTION
Landslides are common natural hazards in mountain areas and cause substantial loss in the European Alps annually. The societal impacts 

of landslides range from limited, for example small and shallow landslides in remote, sparsely populated regions, to substantive in case of 

destruction of buildings and infrastructure, loss of life and agricultural land. Even though landslides of a large magnitude are rare in Austria, 

the events that do occur often result in significant loss in mountain regions (Fuchs et al., 2022). Different landslides types are connected to 

various preconditions and may be triggered by various processes like heavy rainfall, rapid snow melting and slope undercutting. As climate 

change progresses, it is expected that the landslide triggers that are rooted in glacier retreat, possible permafrost degradation, and erosion 

caused by flooding, as well as direct triggers like extreme precipitation, temperature fluctuations and snowmelt etc., will increase in fre-

quency and magnitude (Huggel et al., 2012). This in turn results in changing landslide hazards and associated changes in risks, creating an 

urgent need for a more comprehensive disaster risk reduction and risk governance strategy. As outlined in Keiler & Fuchs (Keiler & Fuchs, 

2018), in addition to the impacts of climate change, hazard-prone areas experience socioeconomic trends such as increased urbanisation 

and industrialization of exposed areas putting additional pressure on exposure and the vulnerability of societies to natural hazards. These 

evolving circumstances bring challenges including the sharing of responsibilities between public authorities in risk governance and man-

agement (Adger et al., 2013). A robust transdisciplinary approach at the interface of research, practice and policy, bridging the gap between 

natural and social sciences and strengthening the partnership between different stakeholders, is deemed to be able to address these current 

and future needs ensuring resilient mountain communities with adaptive capacities and in-depth knowledge on the perception of hazards 

and risk (Keiler & Fuchs, 2018). In the ACRP project CAUTION, scientists from different disciplines engage with multiple stakeholders in 

a co-creation process in two study areas in in the Kaunertal Valley and the Sellrain Valley, Tyrol. The main objectives are to explore the 

interactions between landslide hazards, climate change and physical, economic, institutional and social dimensions and collaborate on cre-

ating local adaptation and risk governance strategies. These strategies shall be implementable in the sense that they are suitable for uptake 

by stakeholders at the local level and beyond. The project aims to achieve this by fostering a sense of ownership of the jointly developed 

strategies by the stakeholders, by emphasising feasibility (e.g. considering available time, financial and human resources as well as current 

practices and values), and by considering the needs of the expected users. In addition, the strategies shall be solution oriented in that they 

are forward looking and focus on goals and how to get there as elaborated with the stakeholders during stakeholder activities. This pres-

entation discusses how a transdisciplinary approach, with its unique opportunities and challenges, plays out in this project.

METHODS
The CAUTION project unites experts in applied geology, rock mechanics, mountain hazards, climatology, exposure and vulnerability stud-

ies, mountain hazard risk and disaster management, as well as specialists in transdisciplinary processes from diverse disciplines. Using a 

transdisciplinary research approach based on co-creation, the project team engages with multiple stakeholders to co-design a future vision 

of climate change and landslide adaptation and mitigation on a local scale through the co-development of practice-oriented risk governance 

frameworks. Transdisciplinary research approaches are increasingly being used in projects that deal with complex real-world situations in 

order to generate comprehensive knowledge with relevant stakeholders covering the multiple dimensions that make up these situations 

increasing the legitimacy and acceptance of a context-based solutions (Lang et al., 2012; Soini et al., 2023). The co-creation process in the 

project started with a stakeholder identification analysis, using desktop research and discussions with experts to compile a list of relevant 
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stakeholders ranked according to their influence on and interest in natural hazards, risk and disaster management in Tyrol and/or the study 

sites. This list includes actors such as mayors, various departments of the Tyrolean government including geoinformation and geology, the 

Torrent and Avalanche Service (WLV), the Austrian Research Centre for Forests (BFW), local fire brigades, the Climate Alliance Tyrol, repre-

sentatives of KLAR! (Climate Change Adaptation Model Regions for Austria) and the local population from the study sites. The list is contin-

uously updated based on new insights from and needs for the stakeholder activities. After the stakeholder identification phase, a series of 

stakeholder activities takes place in the study sites. The project seeks to engage stakeholders with diverse backgrounds and needs in order 

to jointly develop strategies that will be highly accepted by stakeholders at the end of the project. To ensure that stakeholder stay motivated 

until the end of the project, stakeholder activities are carefully planned to best meet stakeholders’ interests and needs so that stakeholder 

engagement is mutually beneficial. In the important introductory workshops in Sellrain (September 2023, ca. 25 participants) and Kaunertal 

(March 2024, ca. 50 invitees), which set the tone for the rest of the project, the stakeholders’ knowledge, interests and concerns about land-

slide processes, climate change and its impacts were explored through exercises and discussions in order to tailor the project’s activities to 

the stakeholders’ needs and to decide on the direction of the further stakeholder activities and the project outcomes.

RESULTS AND DISCUSSION
The transdisciplinary approach in CAUTION is designed to overcome challenges often associated with disaster risk reduction and risk gov-

ernance strategies. These challenges include translating knowledge into action, bridging the gap between the natural sciences/technology 

on the one hand and the social sciences on the other, and avoiding the prioritization of equally important aspects of landslide risk reduction 

and governance (e.g. analysing geophysical processes or focusing on the economic impacts of landslide events), which creates problems 

in tackling the same issue (Wen et al., 2023). The project seeks to avoid the common pitfalls of silo thinking and fragmented knowledge by 

building in feedback loops throughout the project. This will limit these risks and provide an opportunity for holistic local adaptation and risk 

governance strategies (Zuccaro et al., 2020). In addition, stakeholders with diverse backgrounds are invited to collaborate and contribute, 

so that not only experts, practitioners, and public authorities are involved in the project, but also NGOs and citizens. Overall, it is important 

to stress that transdisciplinary approaches are not the exclusive domain of social scientists; natural scientists and experts can also work 

transdisciplinary. The transdisciplinary approach in CAUTION also offers opportunities that make it worthwhile to invest resources in the 

co-creation process, such as context-sensitive and place-based knowledge for adaptation and risk governance through the involvement of 

local stakeholders. Besides these methodological considerations, the results of the stakeholder workshops so far show a common interest 

in ensuring the safety of mountain communities under changing conditions caused by climate change and in finding a way to deal with the 

resulting uncertainties. In addition, stakeholders express interest to have, besides the disaster prevention plans, a comprehensive risk man-

agement. Furthermore, concerns are raised about the potentially high costs of landslide monitoring campaigns and adaptation measures, and 

potential land use conflicts due to possible reduction in landslide exposure in areas where land availability for different land uses is already 

limited. The wide range of topics discussed, shows the importance of having an interdisciplinary project team and involving stakeholders 

from different backgrounds to be able to address the issues at stake, thus working in a transdisciplinary manner. The insights gained so far in 

the projects are used to finetune the project activities and are further explored and expanded on in future stakeholder activities in different 

settings and with different stakeholders (e.g. small focus groups or bilateral meetings) working jointly towards a local adaptation and risk 

governance strategy. At the end of the project a large workshop will be organised for all stakeholders and the wider public to present and 

discuss the developed strategies and other project outcomes.

CONCLUSIONS
Natural hazards under climate change require comprehensive and local risk governance strategies to ensure the resilience of mountain 

communities. In the CAUTION project, a transdisciplinary approach provides the methodology and tools to help overcome common chal-

lenges in disaster risk reduction and risk governance, and to capitalize on the opportunities created by multi-stakeholder engagement. The 

introductory workshops held in the Tyrolean study areas exposed to landslides revealed the first outlines of a local adaptation strategy and 

a risk governance strategy corresponding to a holistic approach to landslide hazards under climate change.
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