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ABSTRACT

The paper focuses on the management of multiple hydro-climatic risks in Biosphere Reserves. Biosphere Reserves are highly affected by
extreme weather events, but surprisingly play no role in their management. The paper focuses on the governance of multiple hydro-cli-
matic risks to improve the social-ecological resilience of Biosphere Reserves. Achieving this goal will require changes in risk governance
structures, where Biosphere Reserves can be seen as “real laboratories” in this context. The paper conducted qualitative semi-structured
interviews within seven Biosphere Reserves in the D-A-CH region. The paper shows the potential role of BRs for the implementation of
Nature-based Solutions; to deliver practical results and guidelines for the day-to-day risk management in the involved Biosphere Reserves,

which will be directly used by the involved Biosphere Reserves.

INTRODUCTION

The paper focuses on the holistic governance and management of multiple hydro-climatic risks to improve the social-ecological resilience of
Biosphere Reserves. We understand resilience as “the capacities of people, places, and infrastructure to not only to cope with hazards, but
also the longer-term adjustment and learning processes to adapt to future threats” (Fuchs & Thaler 2018, p. 3). In order to achieve the goal
of resilience the multi-level governance aspects in hydro-climatic risk management need to be included. In addition, the role of multi-level
governance is evident in all phases of climate risk management (CRM), including risk mitigation, preparedness, response and recovery
(Thaler et al. 2023). In particular, Biosphere Reserves are affected by various types of natural hazards, but are surprisingly excluded from
the ‘classical’ risk management system. Biosphere Reserves need to adapt to extreme hydro-climatic events. This requires innovative risk
governance concepts to create innovative solutions in terms of Nature-based Solutions to improve biodiversity and individual well-being as
well as reducing the risks of hydro-metrological events. We define Nature-based Solutions as “working with and enhancing nature to help
address societal challenges. They encompass a wide range of actions, such as the protection and management of natural and semi-natural
ecosystems, the incorporation of green and blue infrastructure in urban areas, and the application of ecosystem-based principles to agricul-

tural systems” (Seddon et al. 2020, p. 2).

METHODS
Seven Biosphere Reserves are involved in this presented project, mainly Wienerwald, Unteres Murtal, Salzburger Lungau, Kirntner Nock-
berge and Grofdes Walsertal in Austria, Schwarzwald in Germany and Biosphere Reserve Val Mistair in Switzerland (Fig. 1). In particular,

most involved BPs are located in peripheral spaces, which are often particularly vulnerable to climate change.
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Fig 1. Localisation of the five Austrian Biosphere Reserves, Engiadina Val Miistair (CH) and Schwarzwald (D)
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For an in-depth analysis the paper focuses on the Biosphere Reserve Wiener Wald facing key challenges such as (1) drought stress in the
forest and in the open landscape, (2) heat stress for the population, (3) local flooding due to increased heavy rainfall events and (4) the
need to keep water in the region through appropriate measures. The project uses a qualitative research design based on the assessment of
policy documents and strategies as well as we conducted 25 semi-structure expert interviews with local and regional stakeholders within
the biosphere park Wiener Wald. In 2005, the Wienerwald was designated a UNESCO predicate Biosphere Reserve, the only one in Europe
on the edge of a city with more than a million inhabitants. It covers an area of about 105,000 hectares and extends across 51 Lower Austrian
municipalities and seven Viennese municipal districts with a population of around 855,000 people. The encounter of different climatic and
geological zones in the Wienerwald results in very diverse habitats and a special variety of animal and plant species.

In addition, we conduct interviews with local land users (farmers, foresters, etc.) in order to identify (1) enabling and counter-productive
framework conditions for fostering community resilience in the biosphere park Wiener Wald (2) path dependencies and drivers of change,
based on past experiences and (3) co-design strategies together with local stakeholders’ for an integrated management of flood and drought
risks. Further, we conducted 12 interviews with other DACH- biosphere parks (Unteres Murtal, Salzburger Lungau, Kirntner Nockberge and
Grofdes Walsertal) in Austria, Biosphere Reserve Schwarzwald in Germany and Biosphere Reserve Val Mistair Switzerland) to upscale our
results from the biosphere park Wiener Wald. The interviews were guided and analysed based on an extended version of the five strategies
in risk management (Hegger et al. 2016; Thaler et al. 2023) to assess and to understand how Biosphere Reserve might deal with floods and
droughts.

Finally, the project was supported by a Transdisciplinary Project Group composed of policy makers and sectoral stakeholders from the seven

Biosphere Reserve in the fields of agriculture, forestry as well as related sectors such as tourism, nature protection and spatial planning.

RESULTS AND DISCUSSION

The preliminary results show the lack of integration of Biosphere Reserve into the Austrian natural hazards risk management system. In
particular, Biosphere Reserve can play an important role in the design of local risk reduction measures. In particular, the Biosphere Reserve
is a crucial actor in encouraging the implementation and maintains of Nature-based Solutions within the region to reduce current and future
risks. In addition, our participatory approach enabled stakeholders (e.g., Biosphere Reserves managers, citizens, local policy makers) to
address the relevant determinants of resilience in Biosphere Reserves with the aim of improving the prevention of future hydro-metrological
events. This goes far beyond considering stakeholders’ experiences and expertise in the assessment of natural hazards risk management
policies and underlying political processes. Our work accompanies stakeholder engagement from the beginning (common language, identi-
fication of vulnerabilities, refinement of research questions, formulation of hypotheses, collection of data) to the end (discussion of research

results, interactive development of local and regional strategies).

CONCLUSIONS

Our research activities are linked to both national and international programmes within the Biosphere Reserve network. The outcomes
show the potential of collaborating with international cooperation partners to provide a basis for the transferability of our results to other
Biosphere Reserves; in particular, to promote research for the sustainable development of European and non-European Biosphere Reserves.
The cooperation ensures cutting edge research on hydro-climatic risk management in Biosphere Reserves and will have a high potential for

developing a new understanding of how to achieve resilience in Biosphere Reserves to find new responses to this challenge.
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