5. Case studies

This Chapter presents several case studies on landslides and landslide hazard and the application of GIS in landslide hazard zonation.

· Langhe Hills soil slip and rock block slide
· Zwerchwand rockfall/topple and Stambach mud slide
· The Vaiont rock landslide
· Mount Zandila rock avalanche
· Stava mass movement
· The RUNOUT Program: General Information
· The RUNOUT Program: Barranco de Tirajana case study
· The RUNOUT Program: The Tessina landslide
· The RUNOUT Program: The Köfels landslide

Langhe Hills soil slip and rock block slide

The Langhe Hills cover an area of about 2300 km² in southeast Piedmont, northern Italy. A type of landslide common to these hills is known in the literature as “soil slips” (Campbell, 1975). They are triggered by heavy rainfall that rapidly saturates and fluidifies the topsoil, sometimes also involving a thin layer of the bedrock. Slope cover is the most vulnerable layer to flow during violent rainstorms, especially after a long drought. Dessication cracks and fractures in the cropland, in fact, help water percolation. During the most severe hydrological events these hills are also affected by rock block slides because of their geomorphologic setting.

Read more about the Langhe Hills soil slip.
Read more about the Langhe Hills rock block slide.
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Zwerchwand topple/rockfall and Stambach valley mud slides

Stambach valley in the Austrian Alps is situated at the southern part of a giant anticlinal system undergoing tectonic uplift. Carbonate blocks (upper Triassic) overly the strongly deformed and easily soluble "Haselgebirge" formation, consisting of halites, shales, anhydrites and other evaporites (lower Mesozoic). When in contact with water it becomes highly unstable and moves easily. The overlying carbonate blocks (upper Triassic) that kind of "float" on it undergo noticeable displacements. Uplift has strongly fractured the Triassic units, promoting easy access of meteoric water to the Haselgebirge Formation, and continues gradually to steepen the surface angle of slope. As a result, the valley is subject to frequent slope movement, and dated landslides have occurred for at least 17,000 years.</span>
<span class="lv2">Since 1978, displacement of the Haselgebirge Formation has destabilized more than 10 million m3 of rock and generated about 300,000 m3 of slow mudslides.

More than 60,000 m2 of primary forest has already been destroyed and further movement will threaten villages along the valley floor. Measures are taken to prevent further damage.

 </span>
Read more about the Zwerchwand topple/rockfall and Stambach mud slide.

This case study is archived with WinZip. You will need to unpack first.
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The Vaiont rock landslide

During  the night of 9 October 1963, a mass of rock  estimated at  270 million m3, broke loose from the sides of Mount  Toc  and crashed  into  the reservoir of Vaiont below. The Vaiont dam, a dome-shaped shell, is one of the highest  arch  dams in the world, being 265 m high with  a 160  m chord, which spans a very deep and narrow gorge. The landslide, which occurred with extreme violence, caused overtopping over the dam crest. The collapsed material is now heaped up in what used to be lake and its total height exceeds the dam crest elevation by some 100 m.

More about the Vaiont rock landslide.

This case study is archived with WinZip. You will need to unpack first.
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Mount Zandila rock avalanche

The Mount Zandila rock avalanche occurred on July 28, 1987 in the valley of the Adda River (Valtellina) in the Central Alps, 130 km NE of Milan. The mass movement of about 34 millions m³ in rock volume invaded the valley bottom, killing 29 people.

Read more about the Mount Zandila rock avalanche.

This case study is archived with WinZip. You will need to unpack first.
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Stava mass movement

The break down of a large sandy levee retaining a huge artificial basin provoked a rapid flow that killed 268 people. The disaster occurred on July 19, 1985.

Read more about the Stava mass movement.

This case study is archived with WinZip. You will need to unpack first.
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The RUNOUT Progam

One of the aims of the Runout project is to investigate the dynamics of sturzstroms. Sturzstroms are very massive, high energy, landslides that have a significantly longer runout than one would immediately expect. Indeed, field observations seem to indicate that in this type of landslides the effective friction coefficient decreases as the mass increases. Several models have been proposed to explain this landslide type. In the present study, we do not attempt to evaluate all the proposed concepts but concentrate on models which are broadly associated with granular materials. General aspects of granular slides were studied by Campbell and Brennen (1985) and, based of this study, Campbell (1989) proposed that the cause of the low friction was a very energetic boundary layer. The idea was that the kinetic energy would be exceptionally high inside this boundary layer and this would result in the formation of a series of cavities. The cavities had been observed in an earlier investigation (Campbell and Brennen, 1985) and Campbell postulated that this kind of structures would form in a thin boundary layer, thereby creating a low friction interface.

Read more about Forecasting the behaviour of giant rock landslides.
This case study is archived with WinZip. You will need to unpack first.
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Barranco de Tirajana case study

As part of the EU Environment and Climate Programme's RUNOUT project, dealing with the modelling of large-volume landslides, a GIS database has been generated which was used to generate mass movement hazard maps at a medium scale (1:25,000) in a high-relief area in central Gran Canaria Island, Spain: the Barranco de Tirajana area.

Read more about Barranco de Tirajana.
This case study is archived with WinZip. You will need to unpack first.
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The Tessina Landslide

The Tessina landslide is a complex gravitational movement situated in the catchment basin of the Alpago valley in the Province of Belluno (north-eastern Italy). The particular urban development of the area has required in-depth studies and the planning and installation of a monitoring system, which is still active for the safeguard of the population. The area has been the object of particular attention for the definition of a civil defence plan, which for the first time in Italy was tested by means of drills and simulations involving the whole population. Owing to these characteristics, the Tessina landslide is one of the test zones of the RUNOUT project (Major Risk from Rapid, Large-Volume Landslides in Europe: the design and testing of new techniques for hazard assessment and mitigation) sponsored by the European Union.

Within the framework of the RUNOUT Project a research activity aiming at the definition of future hazard scenarios of the Tessina Landslide has been carried out. It mainly consisted of geological and geomorphological mapping, meteorological, hydrological and kinematic data collection and modelling.

More about the Tessina landslide.
This case study is archived with WinZip. You will need to unpack first.
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The Köfels landslide

The Köfels landslide, located in the Ötz valley in Austria, is known to be the largest landslide in the crystalline Alps. It covers an area about 13 km2 and has the form of a semi-circular basin of about 4 km width. The original volume of displaced rocks is estimated to have been 2,1-2,5 km3, sliding a distance of several hundred meters in less than a minute reaching velocities of 50 m/sec. The event happened when a large part of the Fundus crest (the western, left side mountain ridge of the Oetz valley) collapsed.

Read more about the Köfels landslide.
This case study is archived with WinZip. You will need to unpack first.
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