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ABSTRACT: Norway is troubled with many roads in bad condition. When these roads were constructed 

they represented a new and modern time. The roads gave people living in the districts the possibility to 
travel, agricultural merchandises could be exported, and most important, the big industries could develop 
in the small towns along the fjords (both due to the new road and the easy supply of hydro power). The 
main avalanche protection of Norwegian roads is done by constructions. Examples are tunnels, galleries, 
barriers, bridges and so on. For the old roads there is some use of artificial release. Examples are 
charges put out in the terrain and a few blasting skylines. A new system of maintaining the roads by con-
tractors, on a 4- year contract, has led to a lack of knowledge in how to deal with the old methods of artifi-
cial release. Every year a lot of the old roads are struck by avalanches. The modern Norwegian no longer 
accepts closure of roads due to avalanches or avalanche danger. In 2010 the Norwegian Public Roads 
Administration (the NPRA) has tested The DaisyBell. For the next two years the NPRA will test the 
Wyssen Avalanche Tower.  
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1 INTRODUCTION 

Norway is situated between latitudes 58N and 
71N on the western part of the Scandinavian Pen-
insula. The geographical position of Norway is 
comparable to Alaska, Greenland and Siberia. 
There are 5 million inhabitants and the country 
has an extensive network of public roads. There 
are in total 55.000 km of national highways and 
county roads. In addition there is ca 38.000 km of 
municipal roads.  
 
The NPRA is responsible for the management and 
safety on national highways and county roads. 
This includes forecasting and protection against 
snow avalanches. The daily surveillance is per-
formed by maintenance personnel supported by 
NPRA´s geologists or by consultants. 
  
During the next two winter seasons, the NPRA will 
test the Wyssen avalanche Tower LS12-5. The 
system is used in the European Alps, but not yet 
tested in Norway. The test project is a pilot project 

with two main goals, targeting the technical solu-
tion and how we can use the system in the NPRA.  
 
The test site is chosen because of the strategically 
position of the site in the transition zone between 
a maritime climate and a more dry alpine climate 
(Figure 1). It is also a known site for many ava-
lanches, and other alternatives for avalanche pro-
tection along this road (a tunnel) will be expen-
sive.   
 
During the Sondre storm event in January 2008 
many avalanches overrun this road. This was an 
extreme event according to snowfall intensity and 
gale winds from the west. Wind from the west is 
the normal situation at Tyin (the test site), but 
some years the prevailing wind direction turns to 
the east. This brings a colder and drier situation to 
Tyin.  
 

 
Figure 1. Location of the test site in Norway 
(http://maps.google.no).    

______________________ 
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2 THE WYSSEN AVALANCHE TOWER LS12-5 

The Wyssen Avalanche Tower LS12-5 is a system 
developed in Switzerland by the company Wyssen 
avalanche control AG. One tower consists of a 
mast and a magazine put on top of the mast by a 
helicopter. The mast, witch is comparable to a 
mast for a ski lift in size, is anchored to the ground 
by four rock anchors.   
 
The magazine is holding 12 charges of 5 kilogram 
of explosives. The charges are dropped from the 
tower hanging in a line. At the end of the drop the 
charge is armed, and it is positioned hanging over 
the snow cover (Figure 2). A charge is released by 
remote control. 
 
The system is powered by a battery placed inside 
the magazine. The battery is normally recharged 
by a solar panel, but for this project there will also 
be a wind turbine.  
 

 
Figure 2. The Wyssen Avalanche Tower LS 12-5 
(www.wyssen.com). For more information about 
the system please see www.wyssen.com   

3 THE TEST AREA 

The test area is located along the mountain road 
between Tyin and Årdal in south-west Norway. 
There are annual problems with avalanches along 
this road, and some years there have been ava-

lanches with an extreme run out (Farestveit, 
2009). 
 
The road is located ca 1085 m a.s.l. and the mast 
will be placed ca 1200 m a.s.l. This is above the 
tree-limit for this area. 
 
The site is also chosen due to a remote location 
according to settlement. There are two holiday 
cabins near by, and the nearest is ca 640 metres 
away (Figure 3). 
 

Figure 3. The location of the tower is shown by the 
arrow. The nearest settlement is a holiday cabin 
ca 640 metres away.  

Ca 640 m 

Ca 1000 m 

 
The test site is strongly influenced by wind-drift. 
The prevailing wind direction is between south-
west and north-west. A large plateau to the west, 
combined with the prevailing wind direction, leads 
to a high accumulation rate for the avalanche path 
that this project is targeting (Figure 4).  
 

 
Figure 4. The location of the tower. 

Tower location 
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The most important issue when using artificial re-
lease is to get the timing of the explosion right. 
Due to national regulations about blasting, this 
project has got a special two- year permit for test-
ing the system. In general it is not allowed to store 
an igniter together with explosives. The permit 
also regulates who that can be a user of the sys-
tem. For this project it is only the two authors that 
can run the system.  
 
The limitations in the permit, and the fact that we 
live four hours by car from the test area, can be a 
challenge for the project. This forces us to have a 
simple plot for deciding when to release. We will 
try to use the KISS concept. (Keep it simple stu-
pid)… 
 
Close to the road there is a pole were the contrac-
tors can log the depth of new snow (Figure 5). 
This log together with the weather forecast will be 
the input data for deciding when to blast.  
 

 
Figure 5. The five metres high pole at the test 
area. This pole will be essential for getting data 
according to the KISS concept.  
 
Included in the project we will try to have students 
doing snowpit analyses. There is also a terrain 
model based on a laser scan of the area. If possi-
ble (money) we will try to do a new scan of the 
area with snow. This can probably help us in un-

derstanding more about the avalanche dynamics 
for this area.  
 
Each explosion will be logged together with snow 
and air temperature, snow depth, and if the explo-
sion releases an avalanche or not. For each ava-
lanche the run out zone will be mapped by a 
handheld gps.   
 
This pilot project should be able to test the 
Wyssen Avalanche Tower in different types of cli-
matic settings.   
 
 
4 GOALS AND EXPECTATIONS   
 
The NPRA wishes to test the Wyssen Avalanche 
Tower to see if the system is robust in our climate. 
It is also important for us that the system functions 
whiteout to many technical problems. The effect of 
the system (if it releases avalanches) is off course 
important. A fourth goal for us is to test how this 
system can be run in our organisation (The 
NPRA). Can it be operated by the contractors? 
The last thing to consider is a cost-benefit analysis 
for the road between Tyin and Årdal.  
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