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ABSTRACT

The outdoor demonstration model “Wassererlebnis Oblarn” (water experience Oblarn) pursues the goal to show citizens of all age groups
and community stakeholders the devastating effects of natural disasters by simulating flood and log jam events in a realistic way. Within
guided tours visitors are informed and trained onsite about protective forests and (self-) protection measures against natural hazards. For this
purpose, a hydrological model on a scale of 1:25 was built on an area of 2700 m2, recreating two torrents with protective structures, a river
with its retention areas and the centre of the village of Oblarn. This paper gives insight into project goals and implementation with major
focus on achieved awareness building. Beyond that, total costs of the model are related to costs of inaction and damages due to natural

disasters which should be minimized through higher citizens’ awareness.

INTRODUCTION

In times of climate change, the population is increasingly confronted with the consequences of heavy rainfall. It is very likely to increase
further also in Styria, resulting in floods, mudflows, and inundation (Geosphere, 2017). This was also the case in 2017, when the centre of
Oblarn was flooded due to log jams. Within the framework of the model region of climate change adaptation “KLAR! Ennstal” (KLAR, 2023)
and following the “Beaver Berti program” of the Torrent and Avalanche Control (WLV, 2023), the idea was born to establish a fixed location
for realistic and interactive flood and bedload simulations, raising awareness for natural hazard management, prevention as well as proac-
tive (self-) protection measures in the context of climate change. The target group includes citizens all over Austria, educational institutions
such as kindergarten, schools or universities, but also associations, community delegations and emergency organizations. After a concept
phase and funding application process of over two years, funding of € 1 million for the project could be raised within the framework of
the European Agricultural Fund for Rural Development (funding rate: 100%, project duration: 3,5 years). During the whole process of the

project an expert council was involved, being composed of experts and practitioners from the disaster management field and related areas.

METHODS

The core of the demonstration model is a hydrological circuit (explained in detail in section technical framework). It allows the demon-
stration of different natural hazard scenarios, especially the 2017 disaster event. Essentially, two different cases of torrent flooding and river
flooding can be demonstrated by the model during guided model tours: Natural hazards in a torrent: floods, mudslides & log jams of the
torrent Walchenbach; natural hazards on a river (Enns flood). Furthermore, a superimposed scenario can be shown (simultaneous occur-
rence of torrent and river floods). On one hand, the understanding of the necessity and the effect of different protective structures (debris
flow breakers, consolidation barriers and retention basins against woody debris) can thus be brought closer to the target groups and, on the
other hand, the awareness for self-protection among the population can be strengthened. Emphasis is also laid on the illustration of residual

risk (e.g., at discharge rates higher than HQ100), resulting in even higher water levels and larger flooded areas.
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Figure 1: The water experience Ublam from the bird's eye view. Source: Wassererlebnis (blarn.
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CITIZEN INVOLVEMENT & AWARENESS BUILDING

Throughout the project pupils, teachers, citizens and experts were involved in the development of educational materials, a thematic trail
in the village centre of Oblarn as well as the detailed design of the guided tours. Several interviews, workshops, test- and feedback- runs
were conducted. Feedback from those involved has shown that the more actively visitors can participate and the more playful the tours
are designed for all age groups, the greater the expected awareness raising effect. Accordingly, at various points in the model, visitors can

individually experiment (regulating the water discharge rate, adding bedload and woody debiris, or position model houses according to their

assessment of the hazard zones and perceived risk).

el

Figure 2: Resulting flooding of the village centre due to log jam at a bridge during a model run. Source: Martin Huber.

As a first citizen involvement measure in 2021 a drawing competition was held with schools in Oblarn in combination with storytelling. From
the resulting drawings, the model mascot “Verklausnix Dachs” (a badger) was developed (Wassererlebnis Oblarn, 2023). It accompanies visi-
tors throughout the model and all educational materials. It complements the animal mascots of the Beaver Berti program (WLV, 2023), where
each animal stands for a different theme (e.g. Beaver Berti — climate change, Randy Racoon - torrents, Berry Bernhardiner — avalanches,
etc.). The following target groups can be distinguished (max. group size: 25; duration: 2-3 hours/tour):

- Target Group 1: Kindergarten, elementary school and families.

- Target Group 2: Secondary schools.

- Target Group 3: Higher school levels, community representatives, experts & adults in general.

Work documents for the following age groups were developed and can be downloaded at the website free of charge: Kindergarten &
beginning readers (age 4 to 8), primary & secondary school (age 9 -12), higher school levels (age 13-16). All materials were tested with
representative school classes of the addressed age groups.

Even more, in May 2023, a thematic trail with five stations addressing the topic of forests and protection against natural hazards were
established in the centre of Oblarn. They can be visited before or after the guided model tours. Local citizens were directly involved in
the development process as they provided photos and other documents about historic flood and storm events. The stations also provide
valuable information for community delegations and emergency organizations about the collected disaster management experiences of the

representatives of the village of Oblarn.

TECHNICAL FRAMEWORK & HYDROLOGICAL SIMULATIONS
The concept for the hydrological model was developed at the Institute of Hydraulic Engineering and River Research (IWA) at the University

of Natural Resources and Life Sciences Vienna (BOKU). During a complex process in the Hydraulics Laboratory of IWA, the design of the
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waterways was determined. Necessary flow rates, bed and bank roughness, bed load, debris flow and details of the pumping circuit were
tested to simulate flood events in a realistic manner. Based on this, all technical components were dimensioned for the construction of the
model.

The model features the torrents Walchenbach and Mathildenbach in a shortened stretch and the village Oblarn. The Walchenbach flows into
the river Enns which is also represented (flow directions are marked by arrows in the construction plan). Along the torrents, four torrent
protection structures including retention basins [5] as well as consolidation blocks [6] are reproduced in the model. The model is supplied
with water via a closed water circuit: it consists of a head tank with a capacity of 4 m3 [2], a lower tank of 40 m3 [3] and 2 pumps with 7,5
kW each and a maximum capacity of 90 1/s [1]. Flow rates are controlled by valves and weirs for Walchenbach, Mathildenbach and Enns,

respectively. The responsible party for the technical planning of the model was Skolaut Naturraum.

Figure 4: Testing of protective structures, bedloads and woody debris in laboratory environment. Photo by IWA, BOKU Vienna.
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RESULTS AND DISCUSSION

Reach of the model

Since the opening of the Water Experience Oblarn in May 2021, about 130 guided tours have taken place and over 3100 participants of dif-
ferent target groups have visited the model. Thus, the goal to train and inform a broad population group could be achieved (compare Fig.
5). 52% of all visitors came from educational institutions (from kindergarten to universities), 4% outside the region. Since opening in 2022 in
total 21% of all pupils from primary and secondary schools within the district already visited the model. During school times mainly school

classes and community delegations visited the model, whereas during holiday times families and tourist groups were reached.

Visitors Wassererlebnis Oblarn 2022-2023 (Total 3,116)
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Figure 5: Number of visitors and shares on total according to different visitor categories.

In the future it is planned to extend the reach to a more national level. Farther schools have longer travel times and thus can be attracted
more offering a full week program. In addition, special training days in cooperation with climate change experts from Geosphere Austria
and disaster management experts (DCNA) within the project “GemKAT Praxis” are currently developed. It will include theoretical as well as
practical units at the model especially addressing mayors and community representatives responsible for disaster management. Finally, due
to the accurate hydrological design of the model is also suitable for scientific examinations by research institutions.

Broad dissemination activities have been conducted, which were an important element to reach the project goals. The model was featured in
numerous print and online media. On September 27, 2023 the project was awarded the “Heute for Future Award” of free daily newspapers
“Heute” (624.000 daily print readers). The award was presented by Federal Minister Leonore Gewessler and even reported as a cover story.
Above all, in March 2023 Wassererlebnis Oblarn was awarded the “Neptune State Prize for WaterEDUCATION” by Federal Minister Norbert

Totschnig which is the highest award on state level and testifies the high importance and uniqueness of the model.

Economic viability

The overall project costs amounted to more than 1 million euros, of which 70% are related to investment costs and 30% to project planning,
development & management, preparation of educational materials and dissemination as well as model operation. Model operation costs
amounted to approximately € 32.500/yr (€ 500 per tour). Expected operation time of the model is 30 years in a non profit-oriented man-
ner. However, the precise effects of guided tours on all visitors such as prevented damages through adapted behavior are not quantifiable.
Thus, the total costs of the model can only be related to potential costs of natural disasters which at least partly could be prevented through

awareness building and particular adaptation measures taught at the guided tours.
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Example of damage at household level € Source

Flood damage costs of a fully equipped cellar 40,000 ORF (2021)
Yearly costs of inaction due to floods, Austria € yearly €/capita | Source
Lower limit (2016-2045) 288,000,000 32 | CCCA(2014)
Upper limit (2016-2045) 940,000,000 103 | CCCA(2014)
Upper limit reductionin welfare (2016-2045) 613,000,000 67 | CCCA(2014)
Wassererlebnis Oblarn €/capita

Investment and development costs (€) 935,000

Average yearly running costs (€) 32,500

Depreciation 31,167

Yearly total costs (€) 63,667

Average yearly visitors 1,558

Total costs/ visitor 41

Table 1: Damages and costs of inaction related to total costs of Wassererlebnis Oblarn.

As an example, the cost at household (HH) level to renew a fully equipped and flooded cellar can amount up to € 40.000 (ORF, 2021).
Compared to total costs of one visitor (€ 41), only one per thousand visitors needs to set sufficient prevention measures after the guided
tour to cover the model’s efforts (cost-benefit ratio = 1). In addition, the project COIN shows costs of inaction at national level (CCCA,
2014). If adaptation does not take place, yearly average damage costs caused by flood events are estimated to lie between € 288 and € 940
million within the period of 2016-2045, resulting in a reduction in welfare of up to € 613 million per year. Given 9.1 million inhabitants in
Austria the estimated costs of inaction caused by floods lie between € 32 and € 103 plus welfare losses of € 67/capita per year until 2045.
As a comparison, total yearly costs of Wassererlebnis Oblarn calculate to approx. 0.7 Eurocent per Austrian inhabitant. Although it is hardly
possible to prevent all damages through awareness building, at least parts of possible damages on private or community level are likely to

be avoided. Accordingly, the further enforcement of awareness building and adaptation measures on community level is very important.

CONCLUSIONS

The community of Oblarn has faced severe disaster events several times in the past. The community council has realised how important it
is to implement adaptation measures as fast as possible. Besides the long-year encouragement of the community within the model region
for climate change adaptation it was decided to lever these activities to another level. The idea was to create an activity spot directly in the
affected region to realistically simulate the last big flood event and therewith show playfully how devastating natural disasters can be. The
goal of the Wassererlebnis Oblarn was to train and inform a broad population group to enhance awareness building for natural disasters,
prevention measures and self-protection. Within 130 guided tours in two years 3000 visitors could be reached (52% schools and universities,
21% of all pupils from primary/ secondary schools within the district). The awarded State Prize clearly shows that the importance of the
topic is recognized not only in the region, but also on a national level. Thus, the model shall be promoted also to schools outside the region.
Special training courses in disaster management with major focus on mayors are currently developed. A precise awareness building effect
on citizens in terms of prevented damages and costs due to adapted behaviour learnt at the model could hardly be measured. Nevertheless,
the relation of potential damages due to one single flood event (e.g. € 40,000/ household for a flooded cellar) to total costs of the model (€
41/visitor) shows that only one out of thousand visitors needs to apply sufficient prevention measures to cover the models’ costs. Hence,

the efforts and costs of the model are very likely to repay in the long run.
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