
ABSTRACT Romania, a medium Eastern European country, is severely affected by a variety of 

natural hazards: earthquakes, floods, landslides, soil erosion. All of these natural hazards have major 

social and economic impacts. However, the typical natural hazard for Romania is landslide risk. 

Landslide casual factors can be classified into two groups: (1) preparatory factors and (2) triggering 

factors. In the paper these main factors that control landslides in Romania are analyzed, taking into 

account their common features as well as their specificity. 

 
INTRODUCTION 

Romania is the most affected European country 

regarding landslide risk (fig.1).  
 

 
 

Fig.1. Landslide risk in the European surveyed 

countries 

The territory of Romania encompasses 238,300 

km2. Romania has a variety of landscapes 

resulting from its wide range of major relief 

forms which are very well proportioned: 36% 

Carpathian Mountains and Subcarpathians, 

34% hills and tablelands, 30% plains. Altitude 

ranges from sea level to 2,544 m above sea 

level at the highest point of the Romanian 

Carpathians.  
 

The total estimated area of landslides covers 

about 800,000 ha, putting at risk 50,000 

households, 250,000 people, agricultural land, 

public and private buildings, public utility 

networks, and roads. 

 

 

CHARACTERISTICS OF ROMANIAN 

LANDSLIDES 

Landslide casual factors can be classified into 

two groups: (1) preparatory factors and (2) 

triggering factors. The former make the slope 

susceptible to movement without actually 

initiating it, while the latter initiate movement 
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(Leroueil et al., 1996). The trigger is an 

external stimulus that produces an immediate 

change in the stress-strain relationships in the 

slope, resulting in movement (Rotaru et al., 

2008). The typical triggers of landslides in 

Romania are heavy rainfall or snow melt, 

earthquake shaking, erosion, or human factors. 

As the main factors that control landslide, there 

are (1) geological conditions, (2) ground water 

conditions, (3) geomorphological conditions, 

(4) climatic factors, (5) seismic activity, (6) 

weathering, and (7) man-made factors 

(Popescu, 2002). 

 

In the rural environment of Romania, 

particularly in mountainous areas, landslides 

represent a critical hazard. However, landslides 

are present mainly in the deforested hilly and 

table lands regions consisting of loess, sands 

and clays.  

 

Consequently, in Romania landslides are 

concentrated in five major areas: I. Transilvania 

Plateau; II. Getic Piedmont; III. Pericarpathian 

Hills; IV. Moldavian Plateau and V. Danubian 

side of Dobruja Plateau. 
 

 
 

Fig. 2. Areas with landslides in Romania (the light 

blue ones) 

 

 

While some landslides move slowly and cause 

damage gradually, others move so rapidly that 

they can destroy property and take lives 

suddenly and unexpectedly. Mudflows are 

common types of fast-moving landslides, due to 

heavy rain.  

 

Landslides are widespread in many 

mountainous and hilly regions of Romania, 

particularly those underlain by flysch deposits. 

These deposits are complexes of folded and 

faulted sedimentary rocks containing marls, 

clays, shales, sandstones, and conglomerates. 

The distribution of mass movements in these 

deposits is controlled by various climatic, 

tectonic, and lithologic factors influenced by 

different land-management practices.  

 

In the Eastern Carpathians, formed 

predominantly of Cretaceous and Paleocene 

flysch deposits, periglacial or immediate 

postglacial colluvial materials are major 

sources of mass movements. These deposits 

generally range from 10 to 30 meters in depth, 

and landslides within them are activated or 

reactivated by regional deepening of the valley 

network in the long term, or deforestation 

practices by people. Because of their 

association with stream valleys, these landslides 

often affect towns, communication lines, and 

roads, and may partially or totally block valleys 

when they move.  

 

In the alpine belt of the Carpathian Mountains, 

the most common mass movements are 

rockfalls and rock avalanches. These processes 

are most common in the crystalline rocks on the 

steep slopes of glacial cirques and valleys.  

 

In the Subcarpathians, formed predominantly of 

folded and faulted molasse deposits, slopes may 

be highly unstable. The instability is most 

frequently manifested by shallow slides, 

landslides of medium depth, and mudflows 

typically 300-700 meters in length. The most 

affected areas lie within the curvature of 

Subcarpathians in the Vrancea Seismic Region.  

 

In the Moldavian Plateau, the areas most 

affected by landslides occur on slopes built up 



of alternations of marls and clays, with 

intercalations of conglomerates and sandstones.  

 

In the Transylvanian Plateau deep landslides 

are commonly triggered by heavy rains.  

 

The areas of the highest landslide risk are 

located in the South Western portion of the 

Carpathian Mountains. These landslides are 

attributed to the precipitation, slope degree, soil 

condition, land use and management. Water 

pollution from mining pollutants from erosion 

and catastrophic releases are also facing by 

Romania (Voiculescu, 2009).  

 
Various parts of Romania have been suffering 
from heavy rains (which caused flooding and/or 
landslides), especially in the last years. 

 

During 9 to 25 June 1999 Romania was hit by 

heavy rains which resulted in swelling rivers, 

floods, landslides and waves of mud through 

hillside village. Altogether 130 localities in 21 

counties were affected, 19 people died (10 

drowned and 9 struck by lightning) and 3 

wounded; 30 horses were destroyed and another 

1526 houses and 3262 house annexes damaged; 

22,914 hectares of agricultural land were 

destroyed, 319,5 km of communal and country 

roads affected, as well as 1 km of national 

roads; 185 bridges and platforms and 20 

hydrotechnical sites were ruined and electrical 

and telephone lines damaged. 

 

During 11-13 July 1999 torrential rains hit 

again northwestern and northeastern parts of 

Romania, affecting 47 localities in 10 counties, 

15 human lives were lost due to landslides, and 

many have been wounded; 362 houses, 1280 

residencies, 624 households were damaged. 

1487 hectares of farmland were destroyed, 11 

road and 34 footbridges, 18 km of county and 

national roads, electrical and telephone lines 

were destroyed or damaged. 

 

The “victims” of landslides in Romania are: 

agricultural lands, roads, county roads, 

railroads, and utilities, transportation or 

distribution networks, equally located in urban 

or rural territory. 

 

 

ROMANIAN LANDSLIDE CASE STUDIES 

Romania is divided in 41 administrative 

counties, many of them being prone to 

landslides. 
 

  

Fig. 3. Romanian Counties developping landslides 

 

 

Moldavian Plateau 

 

Botosani 

Botosani county territory has 68 rural villages, 

two towns and two cities affected by active, in 

the course of reactivation or latent sliding. 70 % 

of the total area of the county is at risk of 

surface erosion phenomenon, which may lead 

to additional active landslides and 15-20 % of 

the land suffers from serious damage caused by 

landslides. 

 

Suceava 

In the town of Falticeni landslides began in 

previous years, but after heavy rains from June 

to July 2010 ground was saturated destabilizing 

the slopes and landslides have been reactivated. 

After flooding, waterlogged hillsides to 

Milisauti take it down, with all the houses. A 



portion of the national road linking Suceava 

and Radauti collapsed due to landslides. People 

were awakened overnight by 8 m deep craters 

in the garden and even under their homes. 

 

Neamt 

In one of the most picturesque areas of the 

Neamt County, in Hangu, landslides occurred 

in 2008. Land, unstable because of groundwater 

seepage, takes down entertaining farms and 

forests. 

 

Heavy rain from June to July 2010 had 

unpleasant consequences in Piatra-Neamt City 

in terms of landslides. Cozla slope seepage has 

softened the ground so far that the soil started 

to slide. The road climbing towards 

Housewives Terrace and there connects with 

the gondola arrival base was affected by 

landslides. 
 

 
 

Fig. 4 Suceava County ladslide 
 
 

Iasi 

In Iasi County there were identified 82 

landslide risk areas. The largest areas affected 

by exacerbated land degradation are on the 

sharp slopes along the coast Barnova-Voinesti-

Strunga, on steep slopes north of Tg. Frumos-

Cucuteni-Harlau-Deleni and on the north and 

west slopes of the county (Rotaru & Raileanu, 

2009). Landslides risk areas are: Copou-

Sararie-Ticau in Iasi City; Cotnari-Deleni; 

Barnova-Dobrovat; Comarna-Dolhesti; 

Popricani-Probota; Miroslava area; Tomesti 

area; Valea Seaca (Dry Valley) area. Areas 

affected by landslides have increased from 

15,000 ha in 1985 to 63,021 ha in 2005; from 

this area, approximately 26,000 ha are affected 

by active and semi-active landslides. 
 

 
 

Fig. 5 Iasi County landslide 

 

 

Vaslui 

Since 1999, the sliding from the center of 

Jigalia village was quickly extended. A 

landslide also exists in the center of Laza 

village where the sliding of more than 30 years 

old catches proportions. 

 

Galati 

A large-scale landslide, which destroyed the 

superstructure embankment and the railway line 

over a distance of 700 m, took place in 2000 in 

Lake Brates Lake, just 5 km from the railway 

station Galati. The area is affected by the 

twenty-six years and last massive land slide 

occurred in 1993, train traffic being interrupted 

then for almost a year. 

 

Pericarpathian Hills  

 

Bacau 

In 2010 in Zemeş village ten areas have been 

monitored in the places where the land slides 

without interruption and endanger lives. 



Margineni mudslide left without water four 

villages, while the landslide from the town of 

Moineşti activated a bank of earth that slide to 

some houses. 

 

Vrancea 

Vrancea landslides are the effect of large areas 

of forests that have been cleared. Recent 

landslide phenomena are actually reactivations 

of the landslides produced with at least 30-40 

years ago. Lately landslide reactivation is the 

consequence of large amounts of rainfall falling 

in terms of relief and lithological substrate 

prone to such processes. In the case of moving-

forested land the reactivation processes have 

not exceeded 10% of the area. However, 

forestation has the maximum efficiency after 10 

to 15 years from planting. 

 

Buzau 

In February 2010, three roads in the Colti 

village were affected by landslides due to heavy 

rain and melting snow on the slopes. Thus, the 

DC 78 road has been blocked in Balta point by 

a landslide which affected the access to 

Muscelu Caramanesti village, 75 families 

remaining isolated. The DC 71 Communal 

Road Colti-Alunis at Rapa point was affected 

after an entire slope has taken down. DC 69 

Communal Road was also affected by 

landslides. 
 

 
 

Fig. 6. Landslides nearby Siriu, Buzau County 

 

Prahova 

In January 2006, torrential rains happened in 

January have affected localities as Breaza, 

Sirna and Lapos. The access to the County 

Road DJ 101, from Sirna village was closed 

because of damage to a bridge. 

 

In 2009 landslides have been produced in 11 

localities of Prahova County. The most 

important are those triggered in the town of 

Comarnic, those on County Road DJ 101 and 

those from Teleaga Baths, where the lake has 

almost disappeared. Salt baths from Teleaga are 

well-known in Romania and abroad. Here 

thousands of people came each year to treat 

gynecological diseases or rheumatism. 

 

In February 2010, 19 municipalities were 

affected by landslides in Prahova County: 5 

cities, namely Azuga, Comarnic, Breaza, 

Boldesti-Scaieni and Valenii de Munte, and 14 

villages. In Azuga a bridge for pedestrian traffic 

built over the Azuga Creek, at km 135-136 on 

DN 1 National Road area, was damaged due to 

landslides. In that area several water pipes were 

broken after the deployment of land banks. In 

Breaza five streets were affected. In Valenii 

Mountain landslides partially affected two 

roads and at Boldesti-Scaieni the heavy motor 

vehicles traffic was restricted on DJ 132 county 

road where the ground split apart in two levels 

with 4.50 m difference between them. In the 

town of Comarnic 12 houses were isolated and 

cannot be reached by any vehicle due to 

landslides and other six areas are affected by 

old landslides. 

 

Dambovita  

In February 2010 several of Dambovita County 

roads were affected by landslides: DJ 724 was 

destroyed over a distance of 800 m, DC 10 

Communal Road hit in three places, Gordun 

Communal Road damaged in two points, 

Communal Road passing through Stubeie 

village (where the erosion occurred on the Tisa 

stream banks). At Iedera, DC9 Communal Road 

was hit by a landslide caused on the right side 



of the river Cricovul Dulce, with the risk of 

putting oil, gas and water networks out of 

service. 

 

Hunedoara 

Caused by floods, landslides occurred in June 

2010 in two areas of Hunedoara County. The 

earth has slipped at Silvasu de Sus, affecting DJ 

687 C County Road, and in Certeju de Sus 

village another landslide triggered. 

 

 
 

Fig. 7. Hunedoara County landslide 
 
 

Cluj  

The Cluj City most active landslides are on 

Uliului (Hawk) Street, on Faget Street, on Faget 

Road, and on Valea Seaca (Dry Valley). 

Cetatuia Hill area is one of the most prone to 

landslides, buildings being threatened by heavy 

rains. The present situation does not provide 

adequate prevention against this phenomenon. 

 

Salaj 

In April 2009 there was a landslide in 

Sarmasag. The landslide began slipping last 

year, but due to the weather it has been 

reactivated, the slope slipping more than half a 

meter. The slope is located on county road 

linking Sarmasag and Chieşd. 

 

Maramures 

Precipitation from June to July 2010 combined 

with runoff from slopes and infiltration of 

ground water contributed to soil slip near the 

Mogosa Lake. The landslide destroyed the large 

water discharger and formed a deep crater. 

Erosion is active and land and water infiltration 

together with different settlements have 

contributed to land cracking, threatening the 

stability of the lake. A similar situation 

occurred in the early 1960s, when the discharge 

of Mogosa Lake caused damage and destroyed 

Baia Sprie town. 
 

 
 

Fig. 8. Maramures County landslide 

 

 

Getic Piedmont 

  

Arges 

In April 2010 on DN 7 National Road, in 

Moraresti village, a landslide was reactivated, 

with involvement of a large amount of 

landmass. Landslides have occurred also on DN 

7 in Draganu locality. 

 

Valcea 

In 2008, on the area of Valcea County 

landslides occurred in 18 localities, 22 homes 

being completely destroyed and another eight 

being cracked. 

 

In March 2008, after Panga North coal deposit 

from Mateeşti village destroyed eight houses in 

the Turcesti village and affected tens of 



hectares of agricultural land, a landslide began 

to Panga South coal deposit. Because of the 

moisture, the landslide from Panga South has 

widened and advanced to the people's homes 

from Valea Mare. It was a sliding front that 

blocked an access road linking Valea Mare and 

Damteni villages and affecting 7 ha of soil. 

 

In 2009, after heavy rains, the landslides of 

Olanesti Baths were reactivated in two areas. 

The first landslide occurred on the county road 

DJ 656 at 2 + 700 km, in 2006, followed by 

another sliding on DJ 656 at 2 + 500 km. After 

this accident, the road has been reinforced, but 

reinforcing the river has never done. 60 

households are in danger of sliding along the 

terrain. In danger of being destroyed are gas 

and water networks, and also electricity and 

telephone networks passing through the area. 

 

Gorj 

Seciurile village was severely affected by 

landslides in the spring of 2006. Then, 300 

houses were destroyed. Landslides occurred 

due to mining work done in that area. The 

government built houses in two locations: 

Câmpu Mare and Cojani. 

 

Rainfalls from February 2010 facilitated the 

reactivation of a landslide having a few years 

old in Prigoria village. 

 

Mehedinti 

In January 2009 a landslide caused by heavy 

rains blocked the national road DN 67 D, 

between Baia de Arama and Herculane. DN 

Road 57 between New Orsova, Moldova was 

blocked by rock fall on the slopes, and over 

2,000 hectares of farmland, pastures and 

meadows were flooded. 

 

In February 2009 five municipalities in 

Mehedinti County were isolated due to 

landslides activated by a recent rainfall. Two 

high voltage poles were broken and blocked the 

county road that connects Drobeta Turnu 

Severin City with Ilovita. 

In May 2009 the DN 57 National Road, which 

connects Orsova with Moldova Noua, locked 

away in both directions due to a landslide that 

took place right Sviniţa village. 

 

In February 2010 rail traffic was stopped on 

highway 990, between Valea Alba (White 

Valley) and Balota stations because the railway 

embankment slide 30 m due to torrential rain 

and melting snow. 

 

Transilvania Plateau 

 

Brasov 

In July 2010 a landslide occurred on DN 1 

National Road. Land bank of a wall collapsed 

at the roadside, near the village of Mandra. The 

incident occurred after a torrential rain with hail 

that last a couple of hours. 

 

Sibiu 

In February 2010 the Olt Valley traffic was 

blocked nearby Lazaret locality where rocks, 

earth and tree roots fell on the slopes. 

 

Mures 

 

 
 

Fig 9 Sighisoara landslide in Mures County 

 

Due to heavy rainfall in June-July 2010, in 

Sighisoara City, Mures County, landslides have 

been reactivated in hilly areas: Dealul Stramb – 

Vasile Lucaci Street, Station Hill-Tudor 



Vladimirescu, and Yellow Hill-Caraiman and 

Ceahlau streets. 

 

Danubian side of Dobruja Plateau 

 

Constanta 

Along the Danube-Black Sea Canal the 

landslides are active due to lithology and 

accumulation of water infiltrations from 

precipitations (Popescu, 1984). They occur at 

the contact between loess deposits and 

underlying over-consolidated fissured red clay. 

The landslide from “km 58” is of progressive 

type (Tanislav et al., 2009). The basal slip 

surface is seated in the red clay layer (Popescu, 

2002). 

 

 

CONCLUSIONS 

Recognition of the processes that triggered the 

movement is of primary importance to 

understand the landslide mechanisms. Many 

recent landslides have been reported as 

occurring in Romania in conjunction with 

recent major floods and poor forest 

management (Rotaru, 2009). 

 

In Romania, most slope failures take place 

during periods of exceptionally heavy rainfall 

or in spring, when the snow melts. However, 

exposure to rain or melting snow belongs to the 

normal existence of a slope. Hence, if a slope is 

old, heavy rainstorms or rapidly melting snow 

can hardly be the only cause of a slope failure, 

because it is most unlikely that they are without 

any precedent in the history of the slope. They 

can only be considered contributing factors 

(Rotaru & Nicuta, 2008).  

 

Deforestation or an adjacent aquifer may 

produce an unprecedented increase of the 

highest elevation of the water table, associated 

with unprecedented pore-water pressures at the 

base of the clay. Either one of the two changes 

may account for the catastrophe.  
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