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Experiment 1: Permafrost, rockslides and debris flows 
 
In the high mountains there is an appearance called permafrost. Permafrost is ice in 
the underground, which doesn’t melt the whole year. This ice has the ability to stick 
together rocks like cement. If it gets warmer, this ice starts melting. Because of this, 
rocks can get instable and the consequences are rockslides as well as debris flows. 
The following three pictures show how this is going on: 
 

 
 
Because permafrost very often appears above 2500 meters, these areas are affected 
mostly. Around 6000-7000 km2 are affected in the Alps. In the Austrian Alps 2000 
km2 are affected (Lieb 2000).The higher the mountains in the Alps are the bigger are 
the affected areas. Therefore, the regions in the west are more affected than those in 
the east.  
 
Possible rockslides can affect Alps, streets as well as residential areas (especially in 
the Western Alps). There have been a lot of smaller and also bigger rockslides in the 
recent past. Here are two newspaper articles of the last years (videos can be seen on 
www.klimafit.at). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Rockslide Einserkofel, South Tyrol, Dolomite 
Alps, October 2007. 

Rockslide Eiger, Switzerland, July 2006 
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With the following experiment you can adjust such a situation: 
 
Material: 

• stones, grit and water 
• two cone-shaped basins  
• models of buildings (e.g. small toy house) 
• two indoor- outdoor thermometer with extern 

sensors 
• drill 
• hairdryer 
• water nozzle or a spray filled with water 
• infrared lamp as the “sun” 

 
How to do it: 
 
1st step: 
Fill the two cone-shaped basins (1st picture: tea candle 
cone) with a mixture of sand, grit and water. Ideally the 
cones have little holes so that the water, which is too 
much, can flow off. After this, put the cones into the 
fridge.  
 
2nd step: 
Unhinge the frozen cone of debris the next day. The easiest 
way to do this is to heat the metal with the hair dryer so that the 
content gets disconnected.  
 
3rd step: 
Make a hole at the same position of both cones. Put the indoor- 
outdoor thermometer into these holes (picture 2). Now you can 
see the temperature in the “mountain” and outside. Deep in the 
mountains the temperature should be some degrees below cero 
and close to the surface the temperature should be at about 
0°C. 
 
4th step: 
With a cross on the summit and a little bit of powdered sugar as 
“snow” it looks even more realistic (picture 3).  
 
5th step: 
With the toy houses and model buildings you can build a 
residential area at the bottom of the mountain (picture 4). 
 
6th step: 
Now the change of climate starts working. For the next 
step you have to simulate a heating atmosphere with the 
infrared lamp or the hairdryer. The soil gets warmer and 
the ice in the inner of the mountain starts melting (picture 
5). Even now parts of the “mini mountain” can collapse 
because the ice isn’t able to stabilize the rocks (grid) 
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anymore. In reality and therefore in nature, this 
procedure can take many years and even 
decades.  
 
7th step: 
In reality big rockslides very often happen when 
rainfalls are involved because the water makes 
the grid and soil even more instable and mobilizes 
the bulked material to move. If you use a spray 
filled with water, you can try out how this works 
(picture 6). For this, you need to dabble with the 
vaporizer on one part of the hillside a few times  
and you can see how the mountain starts to glide. 
The mudslide hits the residential area now (picture 
7). If you do the same with the 2nd mountain, 
which is still frozen, this doesn’t happen (picture 
8). 
 
To save real residential areas and the people who 
live there, protective systems get built. There 
hasn’t been a serious rockslide, where the reason 
was melting permafrost because of the rising 
temperatures, in Styria until now. However, there 
are more and more falling rocks in the Alps and 
this also affects alpinists. Because of this, a lot of 
climbing and mountain tours are already closed or 
really dangerous for alpinists.  
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