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Failure hazard of rockfall sources: some aspects of the hazard 
quantification 
 

M. Jaboyedoff 
University of Lausanne, Institute of Earth Sciences, University of Lausanne, Switzerland 
 

ABSTRACT: This paper presents two attempts to improve rockfall failure hazards assessment. The 

first is based on the matrix hazard approach, it tries to assess the failure of medium size rock 

instability based on two parameters the rockfall activity and the deformation. It assumes that if a 

rock mass starts to be deformed, which is measured as the displacement divided by the length of 

the landslide in the direction of displacement. When it is larger 0.001% per year, it starts to be 

significant. If this is coupled with rockfall temporal frequency above 0.1 per year for boulders larger 

than 1 m3, the hazard is significant. The matrix is created with four classes numbered 1 to 4 for both 

activity parameters and higher is the sum of both higher is the hazard level. 

The second attempt is a validation of the volume temporal frequency cumulative distribution 

obtained by comparing the result of inventory of fallen rock volumes and the distribution obtained 

using the potential unstable volumes. The volume distributions may be obtained by comparing point 

clouds for the fallen volumes and by using structures or other methods to define the unstable 

volume and their limits. These methodologies are in an early stage, the results are not yet 

confirmed, but they may be tested and used in the case of fast risk hazard and risk assessment. 

 

 

Landslide evidence and spatial prediction - Application of data 
and information from landslide maps 
 

S. Mihalić Arbanas, S. Bernat Gazibara, M. Krkač, M. Sinčić, H. Lukačić, V. Damjanović 
University of Zagreb, Faculty of Mining, Geology and Petroleum Engineering, Zagreb, Croatia 
P. Jagodnik, Ž. Arbanas 
University of Rijeka, Faculty of Civil Engineering, Rijeka, Croatia 
 

ABSTRACT: Landslide maps produced by LiDAR (Light Detection and Ranging) are very clear and 

detailed representation of the phenomena and in many cases reveal evidence of past landslides that 

are virtually invisible by other detection techniques due to vegetation cover. Over the last decade, 

airborne laser scanning (ALS) has been made available and has been used to identify and map 

landslide. LiDAR elevation data prove particularly effective for mapping of small and shallow 

landslides in areas that are partially or completely covered by dense vegetation that are difficult or 

impossible to identify using conventional identification techniques. The first topic covered in the 

talk is landslide detection and mapping using very high-resolution LiDAR DTM to obtain complete 

historical inventories of shallow soil slides. Few examples of landslide inventory maps from different 

geomorphological environment of the Republic of Croatia will be presented to show typical landslide 

distribution.  For landslide spatial prediction, the talk focuses on the results of landslide 

susceptibility modelling and zonation performed for a range of coverages, starting with the largest 

encompassing whole territory of Croatia. Landslide susceptibility zonation was also performed for 
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areas of two counties (Primorsko-Goranska County and Karlovac County) and few smaller pilot areas 

of cities and municipalities in the Pannonian Basin and in External Dinarides. The main objective of 

presented susceptibility zoning in different scales (national, regional and local scale) is to enable 

analysis of usefulness and reliability of map information (i.e., spatial distributions and rating of the 

terrain units according to their landslide propensity) for application in physical and urban planning. 

The needs of the decision-makers, planners and other stakeholders involved in landslide risk 

prevention are analyzed through the series of round-table discussions organized in Croatia in the 

framework of the project of applied research PRI-MJER (KK.05.1.1.02.0020). The ultimate goal is to 

create maps depicting information about landslides tailored according to needs of the system of 

physical planning in Croatia (particularly land use planning), encompassing local and regional level, 

harmonized at the national level. The research of the mapping methodologies is part of the project 

“Methodology development for landslide susceptibility assessment for land-use planning based on 

LiDAR technology, LandSlidePlan” (HRZZ IP-2019-04-9900) fully supported by Croatian Science 

Foundation. 

 

 

Rainfall-induced landslides and debris flows under the 
influence of climate change: review of recent Slovenian studies 
 

N. Bezak, M. Mikoš 
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M. Jemec Auflič 
Geological Survey of Slovenia, Ljubljana, Slovenia 
 

ABSTRACT: Climate changes are expected to increase the frequency and magnitude of the most 

intense precipitation events. In addition, the elements of the hydrological cycle and the seasonal 

characteristics of climatological and hydrological processes are expected to change in the future. 

Therefore, these changes will also affect the frequency, magnitude, and impact of landslides, debris 

flows, rockfalls, and similar natural hazards. This paper reviews recent studies conducted by 

Slovenian researchers, focusing on Slovenia and other European countries. Special emphasis is 

placed on the characteristics of precipitation events responsible for triggering mass movements and 

on an overview of the effects of climate change.   


