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ABSTRACT: This paper presents the results of shallow landslide susceptibility assessment over the 

Polog region (extending for approximately 1000 km2) in Macedonia. The geomorphological setting 

of the Polog study area, the complex geology, and the specific hydro-meteorological conditions 

make this region one of the most landslide susceptible areas in the country. According to the 

available landslide inventory for the Polog region, 21% of the landslides are confirmed in the class 

of shallow landslides. For shallow landslide susceptibility assessment over the study area, the 

infinite slope stability method was used. This is a simple but very useful model for shallow sliding 

which assumes that landslides are infinitely long but have small landslide depth compared with their 

length and width. Due to the complexity of the analyzed phenomenon, the variability of influential 

factors, and uncertainty in parameters, as well as considering that this is regional-scale analysis, the 

pure mechanical modeling of the problem was very hard. In order to get a sense of the shallow 

landslide susceptibility, several possible scenarios were analyzed such as three water saturation 

states of the ground (35%, 70%, and 100%) and minimum and average values for geotechnical 

parameters of the lithological units. The obtained susceptibility maps indicate that the most prone 

zones for shallow landslide occurrence match with most landslides from the inventory. This model 

is limited in regards to the availability of data related to soil thickness and a relatively low number 

of data (and unevenly distributed in the region) for the geotechnical parameters of soils and the 

groundwater regimes. For more advanced analysis, detailed in situ geotechnical testing and 

sampling and monitoring of rainfalls, surface water regimes, and groundwater levels are 

recommended. 
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ABSTRACT: The objective of this study is a presentation of the landslide susceptibility assessment 

on a national scale for the Republic of Croatia using a heuristic approach. The effects of controlling 

factors on landslide susceptibility were estimated using the Fuzzy logic approach based on a 

multiclass overlay of landslide predictor maps. The predictor set relates to topographic variables, 

geomorphological factors, geology factors, and land cover. The selection of relevant landslide 

factors and the final landslide susceptibility assessment depends on subjective factors, such as 
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researcher knowledge of the study area, respectively knowledge of different landslides types and 

processes in the study area, etc. For these reasons, it was necessary to verify the final landslide 

susceptibility map with data on known landslides. During the last few years, the scientists from the 

Faculty of Mining, Geology and Petroleum Engineering in Zagreb were systematically collected data 

on landslides, and the database of 2,186 landslides with the exact location of the occurrence was 

conducted. The Area Under the Receiver Operating Characteristic Curve (AUROC) was used to 

validate derived landslide susceptibility maps and select the final one for further classification into 

three susceptibility zones. With over 90% of mapped landslides falling in high and very high 

susceptibility zones, the results are considered satisfactory for national scale landslide modeling. 

The landslide susceptibility map of Croatia was created to give a general overview of problem areas 

for an entire country, and it can be used to inform national policymakers and the general public. 

The analysis showed that approximately 20% of the area of Croatia is potentially prone to sliding. 

Particularly landslide-prone areas in Croatia are lowlands and hills in the Pannonian Basin, the hills 

of the Istrian Peninsula, and isolated narrow valleys in the Dinarides, such as Rječina River Valley 
and Vinodol Valley in Primorje. 
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ABSTRACT: The morphology of the slope, unfavorable geological and tectonic conditions, and 

climatic diversity contribute to the high susceptibility to landslides in Slovenia. Previous studies have 

shown that one-third of Slovenia is highly susceptible to landslides. Recently, landslides have been 

quite frequent and have caused significant damage to infrastructure, buildings, and agricultural 

land. According to the latest data from the Ministry of the Environment and Spatial Planning, 

landslides have caused damage of about 350 million euros in the last ten years. The most common 

phenomenon in Slovenia is shallow landslides, caused mainly by intense short- or long-lasting rain 

events.  

The fact that Slovenia is highly exposed to landslides underlines the need for preventive measures 

to reduce the hazard associated with landslides in the future. Therefore, in 2011, the Geological 

Survey of Slovenia (GeoZS) started developing the MASPREM system to predict landslides hazards 

due to increased rainfall in Slovenia. Today the system is fully automated and based on open-source 

software (PostgreSQL, PostGIS, Java, MapServer, OpenLayers). The system runs every 12 hours and 

reaches the forecast 24 hours in advance.   

The calculation of the forecast model is based on the following input data: national landslide 

susceptibility map, threshold values for each engineering-geological unit, and rainfall forecast 

models ALADIN/SI and INCA (obtained by Slovenian Environmental Agency). The results of the 

calculated landslide prediction models are displayed in the form of maps with a five-level scale on 

the web application control panel. In case of a calculated hazard, the system automatically sends an 

e-warning to registered users. MASPREM is also used by the GeoZS emergency service, which 

provides early warning in the case of increased hazard of landslides and by the Administration of 


