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Natural conditions in Austria

e 11,922 torrents are identified in Austria
e torrential catchments cover about 70 % of the federal territory

e about 120,000 buildings and 1,500 kilometres of transport
routes are exposed to the risk of torrents
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Historical review of erosion and torrent control

3. Juli 1737 Zell am See
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Historical review of erosion and torrent control

lllustrierte Zeitung (Bruneck), 1882
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Historical review of erosion and torrent control

e 1882
— Dramatic Flood Disaster in the Tyrol and Carinthia

e 1883
— Study Excursion of Prof. Freiherr von Seckendorff to France:
Systematic Torrent Control Measures

'~ Demonzey, 1877
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Historical review of erosion and torrent control

- 1884

Founding of the Torrent
Control Department in
the k.k. Ministry of
Agriculture

- 1884

Imperial Act for the
Torrent Control in
Mountain Watersheds

e 1975
Forest Act

Gesamte Rechtsvorschrift fiir Unschiidliche Ableitung von Gebirgswiissern, Fassung vom
22.08.2011

Beachte fiir folgende Bestimmung
Zum Inkrafttretedatum vgl. § 6 RGBL Nr. 113/1869

Langtitel

Gesetz vom 30. Juni 1884, betreffend Vorkelrungen zur unschidlichen Ableitung von Gebirgswissern
StF: RGBI. Nr. 117/1884

Anderung

BGBI. II Nr. 316/1934 (B d. BReg)
BGBI. Nr. 54/1959 (NR: GP VIII RV 594 AB 618 S. 80. BR: S. 142.)

Text

§ 1. Das Gebiet, auf das sich die Vorkehrungen zur tunlichst unschidlichen Ableiung eines
bestimmten Gebirgswassers oder zur Verhinderung der Entstehung oder eines schidlichen Abganges
bestimmter Lawinen erstrecken. heifit Arbeitsfeld (Perimeter, Verbauungsgebiet) und hat nebst den
Gerinnen oder Lawinenstrichen jene Parzellen des Sammelbeckens zu umnfassen. deren Bewuchs oder
Bodenzustand eine Vorsorge hinsichtlich der Ansammlung oder des Abflusses des Wassers oder
hinsichtlich der Entstehung oder des Abganges von Lawinen erfordert: das Gebiet st hiernach fallweise
in dem in diesem Gesetz vorgeschriebenen Verfahren naher festzustellen.

Bei der Anordnung und Durchfithrung der erwdhnten Vorkehrungen finden die Vorschriften des
Wasserrechtsgesetzes und des Forstgesetzes insofern Anwendung. als nicht in diesem Gesetz selbst eine
abweichende Bestimmung enthalten ist.
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Historical review of erosion and torrent control
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Natural conditions

e Floods and debris flows

Z g N

Schmittenbach, Gemeinde Zell am See

Generelles Projekt 1884
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Natural conditions

e Floods and debris flows

Flow Type Flood Debris Flow
Movement type Water dominant flow (fluvial) Debris dominant flow
Flow process Flood Bedload transport Debris flood Debris flow
Flow behavior Newtonian Newtonian Close to Newtonian Non-Newtonian
vol. sediment <1% 0-20% 20-40% >40%
concentration
Grain size (max.) mm-cm -dm -m -m
Bulk density 1000 kg/m? <1300 kg/m? 1300-1700 kg/m? >1700kg/m?
Determination of
water discharge yes restricted no no
possible
Determination of
. . yes yes no no
rating curves possible
Q (max)/Q (flood) 1 1 1-2 2-10
Viscosity 0.001-0.01 Pas 0.01-0.2 Pas 0.2-2 Pas >2 Pas
Shear strength none none none yes
buoyancy ,

buoyancy , viscose,

turbulence , shear turbulence , shear turbulence , shear .
Relevant stresses L collisional and
stress stress stress, collisional o
frictional forces
forces
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Natural conditions

e Floods and debris flows
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Prevention measures
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Mitigation measures

Human life
: Dangerous Processes (_300(13
3 Environment

Magnitude / Frequency

Vulnerability / Presence
Magnitude / Frequency
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Prevention measures

 Mitigation measures
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permanent temporary
effect effect
catchment care maintenance
. e forest management | (regular inspection,
: disposition activities control, special check)
i proactive management soil bioengineering
a(? !Ve _ (preventive) structural measures
mitigation measures maintenance
event management | structural measures Lo ecton
structures
FeRCHNE immediate technical
assistance
hazard zoning monitoring
. landuse planning information
. proactlvg building codes warning and alert
passive (preventive) evacuation and blockade
mitigation measures contingency plans [ yacyation
reactive disaster management
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Prevention measures

 Active mitigation measures: forest management activities
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Prevention measures

e Active mitigation measures: soil bioengineering
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Prevention measures

* Active mitigation measures: disposition management

Function Process
Channel @
enlargement
Stabilization
Consolidation
Diversion Bedload transport
Filtration @

Dosing

Retention @ ©

Energy disspation @ Debris flow

Transformation

Deflection
= - l e

Debris flood
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Prevention measures

* Active mitigation measures: event management

Function Process
Channel
enlargement
Stabilization A 000
Consolidation
Diversion U Bedload ofe
Filtration @ %" AN
Dosing (C) ',’/ A g (W Deb 00d
Retention @ © ':':': : T
Evorgy disspaton | (R LTt @ oot
Deflection
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Prevention measures

 Passive mitigation measures: Hazard zoning
W X
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‘ ' Schinderbach, Malchbach
Imst (tt-online 26.1.2019)
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Prevention measures

 Passive mitigation measures: building codes

(dynamic) flooding debris flow

Grundriss Schnitt A-A

Schnitt A-A

HQ

@ @ Mure

@ StoRartige Belastung der Auenwand durch Anprall der Mure
l T T T T @T T T T T I @ Ablagerungen von Murmaterial
@ Auflasten

@ statischer Wasserdruck @ Anprall von Baumstammen und Wurzelstécken @ Erddriicke

@ SRR AR @ ARIEERINGEn @ Eindringen von Murmaterial durch Offnungen in der Gebaudehdille

@ BsiieR @ Adliasien @ Eindringen von Sickerwasser durch Offnungen, Fugen,... . Erosion
@ Eindringen von Wasser durch undichte Gebaudehiille

Eindringen von Wasser durch Riickstau im Kanal

@ Eindringen von Wasser durch Offnungen in der Gebaudehtille

Eindringen von Wasser durch Fugen und Leitungsdurchfiihrungen

@ Erosion

Suda et al., 2012
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Institutional and legal framework

 The protection against torrents and avalanches is laid down in
the Austrian Constitution (Art. 10) both with respect to
legislation and execution.

— Torrent Control Act (1884)

— Forest Act 1975 (2005)

— Regulation on Hazard Mapping (1976)

— Hydraulic Engineering Assistance Act 1985 (2003)
— Water Act 1959 (2006)

— Disaster Relief Fund Act

— Landuse Regulations (by provincial laws)
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Institutional and legal framework

 Financing

Hydraulic Engineering
Assisstance Act

(regulates the financing of measures
concerning hydraulic engineering)

Federal Ministry of Transport,
Innovation and Technology

Federal Water Engineering

. . Administration
Disaster Relief Fund Act
Forest Engineering Service in

Torrent and Avalanche Control

(earmarked incomes for disaster
control)

WSD

Measures on the Rivers Danube,
March and Thaya

Contributions of the
Federal Provinces (approx.
23 %)
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Institutional and Iegal framework
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Due to § 102 Forest Act the Austrian Service for Torrent and
Avalanche Control has to meet the following tasks:

— planning and realization of active protection measures including
emergency measures

— control and maintenance of existing protection measures

— financial management of subsidies (from disaster relief fund) and
the contributions to protection measures from the beneficiaries

— conception and operation of the torrent and avalanche cadastre
— draft of the hazard maps

— expert opinion and advice concerning alpine natural hazards

— representation of the public interests of natural hazard protection
— support of planning and monitoring programs in catchment areas
— tending strategies of protection forests by law

23
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Institutional and legal framework
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Organisation chart of the Austrian Service for Torrent and
Avalanche Control (2016)

Federal Ministry of Agriculture, Forestry, Environment and Water Management
Directorate-General 111 Forestry
Directorate I1I/5 Austrian Service for Torrent and Avalanche Control
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New trends of erosion and torrent control in Austria

* Integrated flood and erosion control
(Integral Risk Management)

Awareness
Sediment treatment Information
Standards, Guidelines Communication
Resilience Documentation

Biological and
morphological quality
Large wood and
Sediment connectivity
Life Cycle Management

Damage estimation
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New trends of erosion and torrent control in Austria

* New Regulations and National Guidelines

Schutzbauwerke der Wildbachverbauung

Protection works for torrent control

Constructions de protection pour la défense de rive de
torrentielle
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