
SEDIMENT MANAGEMENT IN AN ALPINE CATCHMENT WITH WOODEN 
LOG FENCESE39

ABSTRACT
The Brunnbach (municipality Wildalpen, Styria) is a left-bank tributary of the river Salza with a catchment area of 16.3 km². During thunder-

storms or prolonged rainfall, the bedload is transported from the steep tributaries via the middle reach to the Brunnsee. Numerous measures 

in the past have led to an increase of this sediment transport. In order to prevent further sedimentation into the lake, simple measures such 

as rough trees and elephant fences were proposed to reduce sediment transport. These transverse structures were constructed in 2009. In 

recent years, drone flights have been carried out to document the effect of the measures through the use of DoDs. It has been shown that 

since the construction of the implemented measures, around 35000 m³ of sediment has been retained in the middle reach. The bed load 

management planned as a cheap and temporary measure has therefore proved its worth so far and can be regarded as a successful rena-

turation of the middle reach.

INTRODUCTION
The catchment area of the Brunnbach lies in the municipality of Wildalpen (District Liezen, Styria) and is part of the Hochschwab mountain 

range. The altitude at the end of the Brunntal valley at Brunnsee before the confluence with the Salza is 640 m, that of the Brunnboden at 

the upper end of the middle reach is 820 m. This means that the middle reach has an average gradient of 6.5 % over a flow length of 2.8 

km (hm 6.7 to hm 34). The highest point of the catchment area is the Ebenstein with an altitude of 2153 m. The orographic catchment area 

covers an area of 16.3 km² (Figure 1).

The surrounding cliffs are composed of massive, layered to thick-banked Dachstein limestone and well-stratified to bedded, but heavily 

fissured main dolomite, which provide large quantities of weathering debris (Flügel and Neubauer, 1984). During heavy rainfall, this debris 

is transported into the Brunn valley via numerous gullies and is deposited on steep cones in the valley area outside the main channel of the 

Brunnbach. Only the two larger tributaries from the rear catchment area can bring large quantities of debris directly into the middle reach. 

The valley floor is primarily composed of sedimentary debris from the Brunnbach.

The surface of the catchment area is composed of either exposed bedrock or quarternary deposits (60 %) and only the lower slopes and 

the valley floor are forested (40 %).

Figure 1: Overview of the Brunnbach catchment area

Johannes Hübl, Dipl.-Ing. Dr.; 
University of Natural Resources and Life Sciences Vienna, AUSTRIA

Erik Kuschel; Philipp Aigner

931CONFERENCE PROCEEDINGS | INTERPRAEVENT 2024

« BACK TO CONTENT



The Brunnbach only has a discharge during either heavy rainfall events, prolonged precipitation or at the time of snowmelt, which causes 

the displacement of the bedload within the middle reach towards Lake “Brunnsee”. In order to prevent the sedimentation of the Brunnsee 

and to minimize the graveling of the forest areas, the bedload has periodically been removed from the middle reach since 30 years. At the 

same time, dams were built on both sides of the Brunnbach with the removed material to limit overflowing (Figure 2).

However, the modification of the sediment regime increased the discharge and thus also the transport capacity of the channel, resulting in 

increased deposition of material out of the valley and into Lake Brunn. These negative effects were to be prevented by simple measures. It 

was decided that the aim of the construction work was to retain the bedload in the middle course in order to prevent the Brunnsee from 

silting up.

Figure 2: Situation in the Brunntal in 1992 (MA49 Forst- und Landwirtschaftsbetrieb der Stadt Wien, Forstverwaltung Quellenschutz)

METHODS
In 2007, the Institute of Mountain Risk Engineering (BOKU Vienna) developed a project to reduce the bed load input into the Brunnsee 

with the following basic ideas (Hübl et al., 2007):

•	 Removal of the channelization effect caused by the dams on both sides of the channel by levelling the dams and at the same time filling 

existing depth contours on the valley floor.

•	 Reduction of the transport capacity of the Brunnbach by raising the channel bed to the level of the surrounding areas of the valley area 

with simultaneous reduction of the bed gradient and widening of the channel bed.

•	 Reduction of the runoff load by increasing the surface infiltration on the valley floor on the newly created flooding areas.

•	 Verification of the effect of the measures by creating DoDs

Thus, to slightly raise the channel bed, the installation of diagonally overlapping rough trees was recommended, each of which is fixed to 

two piles driven into the river bed. The installation of so-called "elephant fences" was suggested to further raise and widen the channel. 

These "elephant fences" are transverse structures made of larch piles driven into the ground with a diameter of 20 to 25 cm with horizontally 

inserted spruce trunks to fill the spaces between the individual piles. The hollow spaces between the spruce trunk should be covered with 

logging debris and rocks to prevent erosion. Over time, the bed load is deposited behind these transverse structures, which will lead to an 

increase of elevation within the stream of roughly 2 meters, which corresponds to the height of the surrounding terrain.

The realization of the project started in December 2009 and finalized in May 2010. In total 70 cubic meters of larch and 200 cubic meters 

of spruce were used. The total costs amounted to approximately 68,000 € (MA49 Forst- und Landwirtschaftsbetrieb der Stadt Wien, Forst-

verwaltung Quellenschutz, 2012).
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Figure 3: Newly constructed elephant fences in 2011 (MA49 Forst- und Landwirtschaftsbetrieb der Stadt Wien, Forstverwaltung Quellenschutz)

Till today 7 transverse structures (barrier 01 to barrier 07) have been built of which 3 are located downstream and 4 upstream of the forest 

road crossing the Brunnbach (Figure 4).

Figure 4: Overview of the middle reach with constructed barrieres
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RESULTS AND DISCUSSION
The effectiveness of the implemented measures has been evaluated via aerial surveys, which were carried out utilizing two UAVs (DJI 

Phantom 4 RTK SDK; Mavic 2Pro) between 2018 and 2022. Digital elevation models were calculated using Agisoft Metashape Professional. 

Georeferencing, registration and subsequent multi-temporal co-alignment was done with Agisoft. The DEMs used in the further analysis 

were derived for every UAV campaign from the calculated and geo-referenced point clouds within Agisoft with a resolution of 0.50x0.50 m. 

Interpolation of the data was not performed to avoid the introduction of errors. An available ALS model from 2011 was used as reference 

surface for all further assessments of elevation changes within the observation period. 

The assessment of the introduced measures showed that the river bed above the forest road crossing (hm 25.6) was raised by an average 

of one meter. Most of the sedimentation took place directly above the barriers, with the channel gradient between the structures averaging 

between 4 and 6 percent. Local areas of erosion occurred directly below the transverse structures. In some sections, the level of the riverbed 

was raised to that of the surrounding area, distributing the runoff across the entire width of the valley (Figure 5).

Erosion has taken place in several areas downstream of the forest road crossing, especially along the embankments. This means that bed-

load is still transported downstream towards Brunnsee. However, the amount of erosion is limited, with values between 0 and 0.5 meters.

The evaluation of the DoDs showed that in the 9 years (till 2018) after the construction of the measures, around 25,000 m³ of sediment was 

deposited and 9,000 m³ eroded (Figure 6). In the following years between 2018 and 2022, an average of around 10,000 m³ was deposited 

and 5,000 m³ eroded each year. In 2022, the erosion rate outweighed the deposition rate for the first time. The reason for this was probably 

a major flood on August 27, 2022. This means that a total of around 35,000 m³ could be retained in the middle reaches by 2022.

Figure 5: Deposition and erosion in the middle reach of Brunnbach
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Figure 6: Sediment balance of the middle reach of Brunnbach between 2011 and 2022

CONCLUSIONS
The implemented structures such as "elephant fences" and “rough trees” were able to significantly raise the channel level and considerably 

reduce the displacement of bedload towards Lake “Brunnsee” (Figure 7). They were planned as a simple and temporary measure, which 

however fulfilled their function exceedingly. In their current state, however, they are no longer fully functional, as the inserted cross timbers 

are rotting and being removed. Nevertheless, the sedimentation tendency in the middle reach will continue, as the runoff takes place over 

a larger width at a lower gradient and the potential infiltration areas reduce the runoff. Three additional wooden log fences between the 

existing structures were therefore proposed for a follow-up project.

Figure 7: Situation in the middle reach from barrier 3 to barrier 7 in the year 2021
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