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Context 

According to the workplan of the WPMMW WGII for the phase 2017-2018, the 4th workshop is addressed to the 

effect of forests and check dams on surface runoff, bedload input and debris earth flow in alpine watersheds.  

Based on a case study, participants discussed the effect of forestry measures and technical constructions in a 

catchment with multiple natural hazards, such as debris flow, avalanches and windfall. As the first measures in 

the catchment were taken in the early 20th century, a special focus was given to maintenance.  

 

Objective 

Build knowledge of practitioners on torrent control methods related to the effect of forestry measures and 

riverbed stabilization. 

Specific objectives 

 Put into practice general and technical recommendations elaborated during the workshop in Salzburg 

(2016) 

 Compare approaches, methodologies and structures implemented by the countries for the addressed 

issue 

 Develop a common proposal on a case study 
 

 

 

 



 

 

 

Agenda 

 

Day 1 (June 11th)  

Arrival of participants at Lyon Airport and route to Chamousset 

14:00 – Workshop opening  

 Welcome words by Wolfgang Gasperl, Director of the Provincial Headquarters of Upper Austria 

 Introduction and general presentation of the region (Annex 1) 

 Presentation of the detailed program and objectives of the workshop (Annex 2) 

 Overview of the catchment “Kesselbach” (Annex 3) 

 
 

16:00 – National presentation of Germany, Switzerland, Turkey and France 

 

18:00 – Boat excursion on the Traunsee and presentation of the historical geology and the “Gschliefgraben-

landslide” 2007/2008 

 

Day 2 (June 12th)  

9:00 – Field trip to the Kesselbach-valley; working groups on the case study for further measures in the 

Kesselbach-valley; develop a proposal on how to bind sediments in the catchment area with forestal and 

technical measures. 

13:00 – Return to the hotel 

14:30 – Working on the case study in groups 

16:30 – Presentation of the results of each group and discussion 

 

Day 3 (June 13th) 

9:00 – Welcome words by Florian Rudolf-Miklau, Director of the Austrian Service for Torrent and Avalanche 

Control 

9:30 – Presentation and summary of the group results  

10:00 – Elaboration of common recommendations 

11:00 – Closure of the 4th workshop 



 

Participants 
 

# Name Country Institution 

1 Andreas Drexel Austria Austrian Service for Torrent and Avalanche Control 

2 Anthony Dubois France ONF International 

3 Yusuf Ziya  Ergene Turkey General Directorate of Forestry  

4 Thomas Fink Austria Austrian Service for Torrent and Avalanche Control 

5 Franz Gruesser Germany Bayerisches Landesamt für Umwelt 

6 Şenol Oktay  Keten Turkey Department of Soil Conservation and Watershed Rehabilitation 

7 Damien Kuss France ONF-RTM Agency of Norhern Alps 

8 Benjamin Lange Swiss Federal Office for the Environment FOEN 

9 Marie Pierre Michaud France ONF-RTM Agency of Southern Alps 

10 Ladislav  Palán  Czechia AON Impact Forecasting 

11 Patrick Siegele Austria Austrian Service for Torrent and Avalanche Control 

12 Bayram Ali  Tas Turkey General Directorate of Combating Desertification and Erosion 

 

 

Figure 1 Group picture of the 4th workshop of the WGII of the WPMMW 

 



 

National presentations 
 

Switzerland – Federal Office for the Environment 

Benjamin Lange presented the Swiss method for the management of forest protection against natural 

hazards. Management rules have been defined among the natural hazard process affecting the site 

and the site conditions. Target structure of the protection forest also depends onthe location of the 

stand within the natural hazard process area. Guidelines and oder Guiding materials are available in 

different languages of the alpine region. 

 
Bavaria – Bavarian Environment Agency 

Franz Grüsser presented the approach of the Bavarian Environment Agency to assess torrential risk 

and to estimate bedload surcharge. Then a focus was made on how to assess the efficacy of old 

structures and the necessity of maintenance, based on two examples. 

 

 
Turkey – General Directorate of Forestry 

After a review of the geography of Turkey and environmental features, Keten Senol Oktay presented 

an overview of plantation and rehabilitation works held in Turkey on erosion, avalanches and torrent 

control. He highlighted the elaboration of plurianual plans for torrent control in head watersheds and 

presented the different vegetal and structures techniques used. 

 
France – Natural Hazard Department of National Forest Agency (ONF RTM) 

Damien Kuss, Marie Pierre Michaud and Anthony Dubois 

ONF officers addressed the workshop topic since French perspective and experience, based on two 

examples. One case shows that 100 years after reforestation efforts in the catchment, the sediment 

load has been reduced by 3 to 4. Regarding check dams effects, a longitudinal section modelling was 

presented to highlight riverbed level evolution during floods with and without check dams.  
 

N.B.: All presentations are available in Annex 4 to 7. 



 

Case study of the Kesselbach-Valley 
 

After the introduction of the Austrian Service for Torrent 

and avalanche Control, the participants worked in groups 

on a concept for next measures to be taken in the 

Kesselbach-Valley.  

First measures were built in 1901 for the protection of 

the railway line and traffic route. Several improvements 

were taken in the 20th century. The recent debris flow 

events in 2002, 2010 and 2013 led to deep fluvial erosion 

in the upper catchment. Storm events (Kyrill, Emma, 

Paula) with high amount of windfall in 2007 and 2008 

and a major avalanche event in 2009 aggravated the 

situation.  

As first measures, the riverbed on the alluvial fan was 

rebuilt and an inclined rake barrier with a retention 

volume of 20.000 m³ was built.  

However, the increasing erosion rate in the upper 

catchment still endangers the Austrian Federal railway 

line, main supply lines for natural gas and electricity, a 

state road and several buildings.  

Therefore additional measures have to be taken.  

 

 

 

Objectives  
 

Based on the existing information (event documentation, torrent characteristics, risk analysis, modelling) and 

on field visits, the exercise aimed at:  
 

 Describing the best adapted methodology to study the torrential catchment  
 

 Proposing a project to manage sediments and woody debris transport  
 

 Discussing and sharing experiences around this case study 

 

 Facts about the catchment are available in Annex 3. 

 

 

 
The watershed of the Kesselbach 

 Municipality of Bad Ischl (54%) and Ebensee (46%) 

 Small watershed of 3,7 km² 

 Tributary of the Traun river 

 Largely forested  

 Mixed torrent: sediment transport and debris flows 

 Problematic of woody debris management during floods 

 Main stakeholder: settlement on the alluvial fan, Austrian railways (ÖBB) 

 



Group proposals 

 

 Group 1 Group 2 Group 3 
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Concrete hard to bring there 

and expensive > Find other 

technical solutions. 

Main channel is functional > 

intervention in upper catchment 

 

Volume of sediment load is not 

clear. A first step would be to 

calculate with more precision 

the input of sediment.  

A rough calculation shows that 

35.000 m3 could be generated 

by only the 2 tributaries  

- big amount of sediments and 

woody debris 

- destroyed structures in the 

upper catchment 

> lead to high potential of 

sediment in the catchment 
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Retain sediments in the first 

tributary with structures and 2nd 

tributary with vegetation works. 

Rest of the main channel free of 

intervention, considering that 

the retention basin downstream 

can be sufficient to retain 

materials. 

 

Sulzgraben (1st trib.): 

> steel nets for riverbed 

stabilization (about 3m high) 

> live stakes (eg: salix p.) 

plantation in the slopes 

> Check functioning of wooden 

structure upstream (if no 

functional, continuation of steel 

nets works) 

 

Raueckgraben (2d trib.): 

Stabilization of slopes with fence 

terraces + planting 

 

2 scenarios: 

 

Scenario 1: existing capacity of 

retention is sufficient 

 

Scenario 2: not sufficient 

> Modification of existing basins 

to enhance capacity 

> implantation of wooden crib 

dams with shrubs plantation in 1 

or the 2 tributaries (priority to 

the 1st tributary) 

 

No intervention in the upper 

catchment (difficult to access), 

only monitoring of the 2 

tributaries. 

 

Solutions: 

 Hydraulic optimization of the 
lower section with 
improvement of the sediment 
retention area 

 Optimization of the existing 
retention basin (main 
structure) 

 Main channel: only 
monitoring and maintenance 
(log woody debris in small 
parts and clear vegetation)  

 Monitoring of the 2 erosion 
channels (tributaries) 

 Catastrophic plan in case of 
huge event, for railway and 
bridge, positioning excavator 

 



Discussion  

 

Monitoring 
A monitoring-system at the incline rake barrier in the main channel could support contingency plans. 
 
Necessity of intervention 
There was a constructive discussion on the necessity of intervention in the two tributaries Sulzgraben 
und Raueckgraben. If the retention basins in the main channel can be extended, they might be 
sufficient for the design event. On the other hand there is the opinion, that the tributaries will lead to 
an increasing erosion and therefore to an increasing sediment input to the main channel. This could 
end up in an erosion problem, which is not manageable.  
Damien Kuss: The check dam in the main channel at the junction of the 1st tributary (Sulzgraben) has 
a stabilization-effect for the Sulzgraben.  
 
Forestry measures 

 A stabilization of the riverbed is a precondition for forestry measures. 
 In the avalanche endangered areas, afforestation with trees is not recommended. For this 

location bushes (e.g. Salix purpurea), which do not overlook the snow cover in winter, are 
suggested.  

 Wooden technical measures can be (sustainable) enhanced with live stakes (e.g. Salix).  
 Small fences in the slopes are recommended for stabilization. A big risk of small landslides 

was discussed, that might destroy the measures in the slopes.  
 
Maintenance considerations 
Check dams or steel nets in the tributaries will lead to high maintenance costs in the future.  
 
Cost-benefit-analysis 
Are cost-benefit-analyses with different scenarios of intervention considered in projects in Austria? 

 Yes, if there are several possible technical solutions, a cost-benefit-analysis is required. For 
projects with costs higher than € 1.000.000,-- a detailed cost-benefit-analysis for every 
scenario is obligatory.  

 
Sediment deposition 
The good material of the Kesselbach (dolomite, limestone), which is deposited in the sediment traps, 
can be used for building forest roads.  
 
The sketches of the working group results can be found in Annex 8.  
 

 

 



 

Conclusion  
 

 

Preliminary studies 

• detailed calculation of sediment input is recommended  

• longitudinal section should be established for the whole catchment 

 

Main channel intervention: 

• main channel is in good condition and functional 

• improvement of existing deposit areas in the main channel should be considered. Maintain 

accessibility  of forest road upstream the main structure (left bank) 

• recommendation for clearing deadwood in small parts 

• keep the discharge section free of wood, and big blocks 

• a maintained footpath could improve the inspection/ maintenance activities in the channel 

 

Intervention on tributaries: 

• before forestry measures in the slopes, stabilization in the riverbed has to be done 

• develop project in several steps, to evaluate the effect and necessity of further measures  

• priority on the Sulzgraben (1st trib.); more erosion, and easier to access 

• the check dams at the junctions of the Kesselbach and the tributaries have a positive effect on the 

stabilization of the tributaries  

• technical measures proposed for river bed stabilization: steel nets, wooden check dams and concrete 

check dams (for areas with better accessibility) 

 

Forestry measures in the tributaries: 

• in transit and deposit areas of avalanches, afforestation with trees is not recommended 

• salix purpurea planting (shrub) is already present in the catchment and should be considered for the 

slopes (better capacity to grow in dry conditions), as well as small fences. 

• grass could be considered in transit areas of avalanches. Species with deep roots and short growing are 

preferred.   
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