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ABSTRACT 

The paper presents the summary of the existing and past instabilities on the road 

Cerovlje- Buzet, as well as reflect on the landslide hazard in the area. The area is mostly 

built in Paleogene flysch sediments, with the prevailing grey colour, due to which it is 

called Grey Istria. Small rotational and translational landslides prevail in flysch deposits 

in central Istria, due to sliding of the cover on the contact with the flysch bedrock. 

Present instabilities and road damages caused by landslides were established by terrain 

inspection. Research area was determined by the existing road section Cerovlje- Buzet, 

12 700 m in length. The road spreads from the central (Cerovlje), to the northern part of 

the Istrian Peninsula, beneath the Učka Mountain (Buzet). Signs of active and inactive 

landslides in the described location were analysed: scars and cracks on the road, 

depressions on the slopes along the road, presence and inclination of the fast growing 

vegetation inside the landslide body, visible landslide and sliding surface boundaries, 

hilly slopes characteristic for the flysch deposits etc. Using GPS device, locations with 

present marks of sliding, together with the locations where remedial measures were 

already done in the past (most often reinforced concrete retaining walls or gabions) 

were recorded. Research results were presented on the ortophoto map. Larger instable 

zones with landslide hazard potential, that could endanger usual traffic and human lives, 

were also presented. It can be concluded that the damages on the road are numerous and 

that the instabilities overtake different areal extent, but that they are mostly relatively 

small landslides. Based on the research performed in this paper, considerable landslide 

hazard in the area can be expected. Using adequate and available methodology, the real 

landslide hazard degree, along the Cerovlje- Buzet road, could be determined. 
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1. INTRODUCTION 
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The investigated area is following the road from the central to the northern part of the 

Istrian Peninsula, through the flysch area of the so called Grey Istria. Istrian Peninsula is 

placed in the northern part of the Adriatic Sea (Fig.1) and, owning to its position on the 

Mediterranean, it is characterized by the Mediterranean climate with rainy winters and 

arid summers that prevails in the coastal part and mild continental climate prevailing in 

the inland of the Peninsula. Cognition of possible causes and triggering factors of 

landslides in the area is important in the analysis of the landslide marks, which are 

indicators of sliding processes. Investigated road Cerovlje – Buzet is shown on the map 

in Fig 1. and marked with red colour.  

 

 

Figure 1. Position of the investigation area on the map  

 

2. GEOLOGICAL SETTING OF THE AREA 

Grey Istria is part of Istrian Peninsula shaped in grey coloured Paleogene flysch 

sediments. Three geological units of Istria are shown on simplified geological map in 

Figure 2.  

 

Figure 2. Simplified geological map of Istria: Red Istria (Orange colour); Grey Istria (grey 

colour); White Istria (white colour) (source : www.istarskaenciklopedija.com) 

http://www.istarskaenciklopedija.com/
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Because of the geological fabric, Grey Istria is characterized by considerable exogenesis 

processes. Successive alteration of sediment rocks such as shale, siltstone, marls and 

sandstone is characteristic, but it can also contain breccia, conglomerates and 

limestones. Flysch rock mass has different physical and mechanical properties 

considering the lithological composition as well as weathering degree. Inside the Grey 

Istrian area few types of bedding can be distinguished. There are areas where siltstone is 

homogenously present and visible on bared flysch slopes with clearly visible erosion 

activity upon the whole height of the slope. Another type of deposits is the one where 

apart from the siltstone, which is mainly present, there are thin layers of sandstones in 

alteration (Fig. 3). Here differential erosional activity with considerable weathering of 

siltstones and much more resistant sandstones is present. Due to the different resistance 

of different members of flysch rock complex, weathering processes act with different 

speed and in that way characteristic flysch relief is formed. Due to the lithological 

heterogeneity in the area where siltstones prevail, flysch is characterized by extremely 

low permeability, high runoff coefficient, respectively low rainfall infiltration and 

prevailing surface runoff. In such terrains in flysch deposits, many ridges and flow 

networks are formed and activated in the period of higher precipitation.  

 
Figure 3. Alteration of siltstones and sandstones in the geological profile (location: 

Vidaci) 

 

3. TRIGGERING FACTORS OF LANDSLIDES IN GRAY ISTRIA 

In the area of Grey Istria, mean annual precipitation is from 1000 to 1500 mm, and 

rainfall amounts increase going to the eastern coast. Considerable amount of 

precipitation is the most often trigger of landslides, creeping processes or rock falls in 

this area. Rainfall is also the main factor responsible for the chemical and mechanical 

weathering of the flysch rock material (from fresh rock mass to residual soil) in the 

short period of time. This affects the physical and mechanical properties of the flysch 

rock mass considerably, makes it submissive to sliding and endangers stability of the 

roads or other objects present in the landslide area. The direct trigger of sliding is most 

often the increase of groundwater level caused by high precipitation amount in long 

continuous period of time. It mostly occurs in the end of winter and in the spring time. 

The area has low seismic activity, but anthropogenic influence (road and other 

infrastructure construction) can be sometimes mentioned as second landslide trigger, 

together with rainfall. 
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4. SIGNIFICANT LANDSLIDE MARKS ON THE ROAD CEROVLJE – 

BUZET 

 

Research area was determined by the existing road section Cerovlje- Buzet. The total 

road length is 12 700 m, and it spreads from the central (Cerovlje), to the northern part 

of the Istrian Peninsula, beneath the Učka Mountain (Buzet). Figure 4 shows some of 

the most significant landslides on this road section. Location Čohilji 1 (Fig. 4a) shows 

the remediation works on the road after 2008, when one part of the road started 

creeping, causing tension cracks on the road. Steep slope angles and cutting of the 

terrain caused huge damages and road deformations near the Kovačići Village (Fig. 4b 

and 4c). Tilted trees on lower slope evidence instabilities of some road sections. Figure 

4c shows gabion wall, as a part of remediation works in landslide foot, together with the 

drainage that is collecting water from the upper slope. In Figure 4d. 15m of damaged 

and deformed road can be seen in the location Račice. Lower slope was stabilized in one 

part with gabion wall construction, but wider area still shows marks of instabilities in 

this location. Typical hilly terrains in flysch formations evidence differential cover 

deformations in the area of Prodani Village (Fig. 4e). The road on that location goes 

through the landslide body, why it suffers many deformations. Figure 4f shows serious 

road damages on one smaller landslide near the Juričići Village. Trigger of landslide 

initiation was drainage channel excavation (anthropogenic influence) together with the 

higher precipitation values in that period. 

 

 

 

Figure 4. Present instabilities in the investigation area: a) Remediation works on location 

Čohilji1(photo M. Vivoda); b) Road embankment in Kovačići; c)Gabion wall in Kovačići; 

d)Road embankment and road denivelation in Račice; e) Hilly terrain in Prodani; f) Road 

embankment in Juričići (photo M. Vivoda)  

 

Because of the geotechnical complexity and activity, area of Grey Istria intrigued many 

scientists and general public, so many studies, geotechnical and hydrogeological 

investigations, landslide remediation designs as well as scientific papers were published 



                      

Section Name 

 

in the past. Based on the research performed in this paper, considerable landslide hazard 

in the area can be proclaimed. Using adequate and available methodology, the real 

landslide hazard degree could be determined. Most of the landslide hazard assessments 

are based on the fact that future landslides will probably appear in the conditions similar 

to the past landslides.  

 

 

 
Figure 5. Map of present instabilities in the area near the investigated road 

 

CONCLUSION 

This study presents a short review of recorded instability phenomena on the flysch 

slopes of Istria, Croatia, in the area following the road section Cerovlje – Buzet. This 

area is formed of flysch units and, because of their grey colour, is called Grey Istria. The 

Pazin Paleogene Flysch Basin or Grey Istria area stretches from Trieste Bay in the west 

to Učka Mountain in the east. Geological setting of the area together with rainy periods 

represent a combination of causes and triggering factors that lead to sliding. Landslides 

are generally small rotational or translational sliding with sliding surface on the contact 

with the bedrock or inside the cover layer. In total, 18 locations were documented and 

shown on the map. Few instabilities were recorded and evidenced based on remedial 

works present in the field (gabion walls, concrete walls, drainage systems etc.). Further 



9th Regional Conference of students from geotechnical faculties 

 

field investigations have also shown new instabilities phenomena present in the upper 

and lower slopes following this road section. Examples of some phenomena, shown in 

the paper, lead to conclusions about general sliding conditions and main triggering 

factors of landslides in the area. Locations where the road goes through the landslide 

body show marks of serious road deformations in the form of tension cracks, 

denivelation and hilly surfaces.  Some of the sites show marks of long time creeping, 

and other erosion problems in the upper slope due to the weathering of flysch rock 

mass. All described phenomena endanger the present road section, demand future 

remediation works and monitoring of instability phenomena. Based on the available 

background, data about landslide appearances and parameters of the sliding mass 

materials, the degree of the possible landslide threat, along the Cerovlje- Buzet road, 

could be assessed. 
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