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  Sediment production and delivery are hillslope processes characterized by significant variability

and uncertainty, especially in mountain drainage catchments. Although sediments can be

originated from several phenomena, such as slope instabilities, soil erosion and streambank

failures, rainfall-induced landsliding, eventually turned into debris flows, is the dominant

mechanism producing and conveying huge volumes of solid material to downstream areas

through the channel network and therefore causing an increase of flood frequency.

Such landslide-derived mechanisms cause damage, directly and indirectly, to public and/or private

properties and infrastructure on alluvial fans that are basically due to the increase of clogging

probability of bridges, instream sediment accumulation, and significant geomorphological change.

Identifying the sediment upstream source areas and quantifying a probability distribution of the

mobilized- and delivered-sediment volume, then, is crucial for the protection of downstream

areas. However, such purpose still remain extremely challenging because of scarcity, or even lack,

of time-consuming direct measurements that are generally carried out at small scale and cover

short time periods.

On this background, this work proposes a simplified procedure to estimate a probability

distribution of the sediment yields combining: (i) rainfall intensity-duration-frequency (IDF)

relationships for estimating synthetic precipitation with specific return time; (ii) a three-

dimensional slope stability model to assess the rainfall-induced shallow landslides susceptibility;

(iii) a connectivity index for mapping the probability of sediment delivery; and (iv) a simple

hydrological model based on SCS-CN method to estimate the flood peak, and furthermore the

probability distribution of sediment flux. The procedure requests low-resolution maps, usually

available at the regional scale, such as digital elevation model, land cover, geology, lithology, and

IDF curves, and represents a planning tool for climate and land cover change mitigation that can

be extremely useful for forest managers, hydraulic engineering and watershed planners.

The procedure was tested on several small mountainous headwater catchments in Valle

Camonica, located into the Central Italian Prealps, mostly covered by forests, with settlements on

alluvial fans, and prone to shallow landslide, debris flood, and debris flow. It was qualitatively

validated on the landslide inventory and the mapped flood areas, showing comparable results.
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