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THE PROBLEM

ROCKFALL 

SOURCE 

AREA
A common requirement for 

approaches is the the potential point 

locations of .

Challenging for large areas (i.e. national scale )

Work supported by RFI gruppo Ferrovie dello Stato Italiane
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track depicted in over 17,000 km

intersecting the buffer are in 

The slope units are , out of the over 

330,000 polygons in Italy, for a of 

We used 

STUDY AREA
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Selection of the set of slope units 
intersecting the railway

Expert mapping of a subset rockfall 
source areas within representative SUs in 

each Topographic Unit

Statistical procedure to generalize the 
source areas to different grid cells

-> Map of source areas

THE WORKFLOW
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1km buffer
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Italian Topographic units

Here, we introduce a method to assign a probability 

to any grid cell of representing a source . Thus, we 

end up with a probabilistic map.

Expertðmapped sources were used to the

of 
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We calculated histograms of the distribution of values of

in the cells within the mapped polygons,

and within the whole slope unit .

In each bin of 2Ǝwidth we took the ratio of the two

histograms :

0 Ò
valuesofslopewithinthesources

valuesslopewithinthewholeslopeunits
Ò1

We have a for

each 2Ǝslope bin .

Procedure repeated for all of the sampled SUs in the

given topographic unit .
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The is the simple , in each

slope bin, of the observed probability values .

The is a of the values

estimated from observed data, with a function of the

following form :

╟╕╘╣▼ ╪
▼ ╫

The is a quantile regression with

the , with a function containing a single

parameter, c :

╟╕╘╣▼ ╬
▼

We used the values of the histogram ratios (green points) to P for the probability of a grid

cell to be a source, as a function of slope s -> P(s)
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╟╕╘╣ ╬
▼

We decided to use the method of , to 

assign the probability of a grid cell to represent a source area. 

We believe that it 

. 

a function with 

(the 4th power of S/90) because using 

the resulting curves 

of source presence for

values of 
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Evaluation of the Agreement            HR=TP=(TP+FN)

QUANTITATIVE COMPARISON
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QUANTITATIVE COMPARISON


