SOIL SLIPS
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The Langhe Hills cover an area of about 2300 km² in southeast Piedmont, northern Italy. They are bordered by the Tanaro River to the North and West, by the Orba River to the East and by the Apennines to the South (Figure 1).

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.

The soil slips trigger on the steepest slopes with inclines of 30° to 50°, and they involve the topsoil 50 cm to 2 m in depth (Figure 2).

The movement takes place as a soil slip and almost always evolves into a fast flow. The mass, often channelled into drainage lines or small creeks, can sometimes reach large volumes (thousands of cubic metres). The displaced materials are generally so fluid that when they spread at the foot of the hills the accumulation is not evident.

In spite of their small mass, soil slips are very dangerous because they trigger suddenly and rapidly without warning, resulting in collision force (Figure 3). In November 1994 two people near Feisoglio were killed in a soil slip. They damage the local road network, which itself often promotes slip triggering from the continuous inflow of wild waters (Figure 4).

Soil slips are also characterized by the long distance the fluidified mass travels (Figure 5).  At times one soil slip triggers another, like a “domino effect”. 

They occur with considerable area density. Although the area a single soil slip affects is generally modest, very extensive areas can sometimes be generated by situations of coalescence (Figure 6).

While soil slips are very common to the Langhe Hills, they are not spread evenly. During the event of November 1994, as many as 170 to 180 per km² were surveyed in some zones (Figure 7). 

They trigger independently of land use or local variability of rainfall. In fact the triggering point depends on the local condition of slope and has no relation with the hill taken as a whole. The escarpments generally correspond to weak spots such as natural terraces, roads and channels that favour rain water infiltration (Figure 8). 

During the 1994 event, about 60% of soil slips triggered just below a morphologic terrace with a remarkable change in slope; about 32% occurred under other morphological conditions (depressions, slight change of slope, walls and pathways), about 8% below road and building levels. 

Some authors (Govi et al., 1985) tried to find a correlation between the initial stage of topsoil landsliding and rainfall. The critical heights of cumulated precipitation, in percentage of yearly average rainfall, vary greatly in relation to the hourly average intensity of precipitation and to seasonal conditions (Figure 9). The presence of “pipes” in the triggering point is rarely noticed. Pipes are circular sections 5 to 10 cm in diameter dug into the subsoil by roots or animals. These holes are generally observed in the escarpment zone, but can sometimes also be found downhill. The presence of soil pipes is significative in that, according to Govi et al. (1985), they may represent one of triggering factors for soil slips, constituting a preferential pathway for rain water infiltration into the soil.
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Figure 1 – Langhe Hills, a large area in southeast Piedmont (northern Italy). All place-names mentioned in the text and in the captions are marked with a black asterisk.
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Figure 2 – Soil slips involve the upper portion of soils less than 2 m in depth.
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Figure 3 – House destroyed by soil slip impact near Ricca d’Alba during the event of November 1994.
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Figure 4 – November 5, 1994. Several cubic meters of fluidified topsoil blocked a road near Ceva.
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Figure 5 – Soils slips can sometimes cover long distances on the slope.
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Figure 6 – Cerreto Langhe. A concentration of coalescent soil slips spread completely in a sharp hollow slope. Traces of the small road are still recognizable.
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Figure 7 – In some areas of the Langhe Hills 170 to 180 soil slips per km² have been surveyed.
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Figure 8 – Eastern Langhe Hills, near Ovada, after the event of October 1977. The triggering point depends on the local condition of the slope. Soil slips often occur at the edges of natural terraces.
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Figure 9 - Relationship between triggering soil slip and precipitation. Hourly intensity and cumulated rainfall of the event, in percentage of the yearly average rainfall. 1. winter events, 2. spring events, 3. summer events, 4. autumn events. The lines define the seasonal precipitation thresholds above which the first landslides are triggered in northwestern Italy (Govi et al, 1985, modified). 

