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ABSTRACT

The torrent and avalanche cadastre (Wildbach und Lawinenkataster/WLK) of the Forest Technical Service for Torrent and Avalanche Control
(Wildbach und Lawinenverbauung/WLV) is a digital geoinformation-technical management system for the standardised spatial management
of natural hazard information. The module-based structure of the cadastre follows thereby the essential contents of the core service fields
of the WLV and maps their most important workflows. The WLK can be operated not only on stationary system components but also in a

mobile version.

INTRODUCTION

The implementation of a torrent and avalanche cadastre is defined in §102 Abs 5 lit. d of the Forest Act of 1975 (ForstG 1975). The WLV is
legally obliged to implement protection services throughout Austria and to provide decision and the provision of decision criteria for spatial
development. In this respect, the digital WLK, which has been in operation since 2006, is a tool for managing natural hazard information,
which is intended to ensure that expert data is correctly recorded, processed, catalogued, and analysed. Based on this database, natural
hazard processes and their effects on the residential area can be analysed and evaluated, and the implementation of measures to protect the

population can be planned as part of efficient risk management.

Accordingly, the WLK provides a valuable overview of the areas where natural hazards are likely to occur and the technical as well as mit-
igation measures (meaning that not only technical measures serve to prevent disasters, but also prevention strategies such as appropriate
preparedness or spatial planning approaches) that already exist. It is also a tool that provides information on the maintenance status. This

makes it possible to identify where additional measures need to be taken and to plan them efficiently.

Fig. 1 provides an overview of the municipalities in Austria where a hazard zone map (Gefahrenzonenplan/GZP) already exists. A substan-

tial part of Austria is affected by natural hazards, which also highlights the relevance of the provided data.

origin of basic data: BEV, 2022

origin of specialised data: BML, WLV

layout & design of base map: LFRZ GmbH, 20 o 50 100 km
data analysis & design of specialised data: BML, WL, 2023 ]

[Figure 1: Austrian municipalities with hazard zone maps (GZP)]
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Furthermore, the cadastre is not only a tool for experts but is also intended to form a basis to support public awareness, self-protection, and

self-preparedness in the event of a disaster.

DATABASE DESCRIPTION

The WLK is a modular database, which can be accessed in a user-customised manner (intern and extern users) via different system com-
ponents. All avalanche and torrent catchment areas, as well as watercourses, rockfall and landslide areas, hazard zones and risk areas,
characteristic and positioning data of the protective structures, and individual expert reports are recorded here. Fig. 2 provides an overview

of the WLK modules and the system components that can be used to access them.
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[Figure 2: overview of WLK components and modules]

Components

The WLK is functionally composed of different system components, which can all access the same PostgreSQL database and provide several
functions and query options for different users and applications. Stationary, device-bound modules for authorised users are the Standard
Client and Professional Client. The Standard Client is a Microsoft Access application in which data can be recorded, processed, and analysed
with different workflows. The Professional Client is used to visualise and digitise the geometries of the registered data. Therefore, it is closely
connected to the Standard Client so that already generated data can be found and edited more easily. The free and open source Geographic

Information System QGIS is used to visualise the geometries of the data and to locate them.

Furthermore, the WLK can be accessed with the Mobile Client, which enables mobile data acquisition in the field. This is especially useful
for the condition assessment of technical measures. The WLK query manager (Abfragemanager), and the municipal portal (Gemeindeportal)
allow authorised users to query data within a defined area of responsibility. The WLK query manager is an open-source browser application
that runs on all major operating systems. Thus, it represents a web-based query tool, with which the data of all WLK modules can, be ac-
cessed, displayed, and exported within the respective area of responsibility. Information can be filtered on the modules, torrent, avalanche,
other hazard areas, hazard zone maps, expert reports, technical measures, events, projects, municipalities, WLV statistics, and documents,
depending on the purpose. It is also possible to access and visualise data in the form of a map. Furthermore, the application allows to edit
events and reports directly in the query manager. The municipal portal is also a web-based query tool, with which municipalities can access,
display, and export selected data of the WLK modules limited to the respective municipality area. Moreover, the tool can be used for the

continuous monitoring of technical measures/structures, which ensures functionality concerning natural hazard prevention.

All collected data falling under the scope of the INSPIRE Directive are being published regularly on the INSPIRE Geoportal. Datasets of

torrent and avalanche catchment areas, hazard zone plans, and events can all be found and downloaded on that platform.

Modules

The most important WLK modules, through which categorized information can be queried and analysed are as follows:

e Basic data: e.g. geology, land use, climate; available throughout Austria provided by external institutions
e  Constructions/technical measures: characteristic and location data of all protective structures
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e Hazard zone map: workflows for creation up to plan printing

e  Expert reports: categorised storage and localisation

e  Catchment areas: separate modules for torrents, avalanches, and other hazard areas (rockfall, landslide) in the respective area of ex-
pertise

e  Event register: localisation and documentation of (damaging) events

e  Sediment management: A planning tool for accumulated debris after events

e  Data export: for further use

This information can be fed into the cadastre through specified workflows, i.e. standardized work processes. The information in these mod-
ules can be queried or edited using the above-mentioned components - customised for the respective user (and, if necessary, for a defined

area). Fig. 3 shows the modules which are accessible via the query manager.
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[Figure 3: an overview of WLK modules in the query manager]

Furthermore, the WLK provides expert tools, which are used in daily practice. The project area data tool (Projektgebietsdaten-Tool) is used
to prepare basic data for use in planning and simulations. It fulfils the purpose originally intended by the FZ Geologie und Lawinen (Centre
for Geology and Avalanches), to provide the input data for avalanche and rockfall simulations, but also provides data such as orthophotos,
laser scans, hillshades, land use classifications, etc. for other tasks. The ZEMOKOST tool is used to prepare the input data for the Excel-based
rainfall-runoff model ZEMOKOST. In a plug-in for QGIS, the optional output of an interflow was added. The basic data for the model is
calculated in QGIS and is output as a text file, which can be imported directly into ZEMOKOST. The cubature tool can be used to determine
the potential retention volume within a sectional area, which is created by a defined line along which the query takes place. The EZG data
tool (EZG-Kenndatentool) is the latest and most elaborate addition to the “WLV Tools”. With this tool, it is possible for the first time to au-
tomatically compile all data available in the WLK for a torrent (sub-)catchment area and to write out the data, including thematic maps, in

an already preformatted Word document.

In addition, hazard zone maps can be generated in the WLK Professional Client using predefined workflows, whereby existing statistics
can be used and inputs are transferred directly to the other modules. Fig. 4 shows an example of the workflow which is used to generate

a hazard zone map.
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[Figure 4: WLK workflow to generate a hazard zone map with the Professional Client]

Fig. 5 shows the WLK workflow which is used to enter data on specific technical measures — here snow bridges — into the cadastre. This

also highlights the detailed resolutions in which the information is available in the WLK.
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[Figure 5: WLK workflow to generate a technical measure with the Professional Client]

As described above, geodata comprising torrent catchment areas, avalanche catchment areas, hazard zone maps (mandatory by law), but
also cadastre of technical measures and event cadastre, are made available to the public through the implementation of the WLK. Table 1

below summarises some key figures from the WLK to provide an impression of the data volume.
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Key figures

main catchment areas torrent 12.446
main catchment areas avalanche 7173
other hazardous areas 1.620
authorised GZPs 1.440
properties in hazard zones 245.304
expert opinion 160.000
technical measures (thereof key structures) 181.000 (7.400)
documented events 36.300
protective forest (object and/or site) 1.028.060 ha

[Tab. 1: insight into key figures of the WLK (state of 11/2023)]

BENEFITS AND RELEVANCE

The WLK fulfils various important functions, in particular, it serves the bundled collection of data, as well as the provision of these to the
public. It combines the possibilities of precise data input and query in a common database, ensuring fast accessibility. This provides the
basis for an efficient management of natural hazards, which is an important task, especially concerning the possible consequences of climate

change.
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