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INTRODUCTION 

 

 Starting from the interpretation of risk as a product between hazard and the 

vulnerability of anthropogenic structures, in this study we propose a quantitative and 

qualitative analysis of meteorological and geomorphological phenomena with risk potential as 

well as the analysis of the geomorphological risk to which the population from the geographic 

area of the Reghin Hills. 

 In order to achieve the proposed goal the research activity had as main directions of 

action: analysis of the parameters defining the meteorological phenomena with risk potential 

through some indicators; identification and inventory of current geomorphological processes; 

Mapping of areas susceptible to hazardous geomorphological processes; identifying and 

analyzing the factors that influence the geomorphological phenomena with potential risk in 

the analyzed area; assessing land susceptibility to mass and erosion processes; the estimation 

of the vulnerability of the population to geomorphological processes and the development of 

the geomorphological risk map for Reghin Hills. 

 The use of methods and means specific to geographic research has, in the present 

study, pursued the most accurate processing of the data we had at our disposal and, as a result 

of this, we wanted to highlight the risks associated with climatic and gemorphological 

processes, constitutes a direct or indirect threat to the functionality of the territorial system of 

the Reghin Hills. 

 Keywords: climatic hazard, vulnerability, geomophological risk, geomorphological processes, 

preventive measures, Reghin Hills. 

1. NATURAL RISKS: CONCEPTS 

AND METHODS OF RESEARCH 

 

 The hazard involves an energy discharging, which, given the overlapping or spatial 

intersection between the event's manifestation area and a populated vulnerable area, may have 

negative effects on the human community. The hazard is the causal and spatial-temporal 

phenomenon that can not be predicted and the risk indicates the likelihood of damaging 

(material and human)  to a hazard. 

 I. Ianoş (2000), depending on the effects on the internal structure and functionality of 

the systems, classifies the consequences of hazards in: accidents, functional ruptures, and 

catastrophes. 
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 In a wider context, the concept of vulnerability can be defined as the susceptibility of 

a system being affected by a particular internal or external factor that can cause an imbalance. 

 Mac and Petrea (2003) define vulnerability as the susceptibility of social and 

biophysical systems to suffer individual and/or collective damage. 

 The susceptibility to loss is correlated with the sensitivity, resilience and fragility of 

the community affected by extreme phenomena.Vulnerability assessment is a very complex 

approach in view of the multitude of factors of influence that increase the susceptibility of a 

community to extreme events. 

 According to the IDNDR dictionary (1992), the risk is "the possible number of human 

losses, injured persons, damage to property and interruptions of economic activities during a 

reference period and in a given region for a particular natural phenomenon." 

 Unlike hazard, the risk is closely linked to the human community, able to be aware of 

the causes and consequences of the extreme (random) phenomenon, and to adopt certain 

behavioral responses in response to the event. 

 Accordingly, the risk is a function of hazard (H) and vulnerability (V) and is defined 

as the probability of affecting an element (s) within the ensemble resulting from an event of 

greater intensity than (i) ) (Meia-Navarro et al., 1994 quoted by Roşian, 2011) 

 
1.5. The used research methodology  

 The activities undertaken in order to achieve the objectives of the research were 

carried out in three stages: the documentation stage, the stage of the field and the stage of 

analysis and interpretation of the results. 

 The analysis of the parameters defining climatic phenomena was made on the basis of 

the data recorded at the meteorological stations and the pluviometric stations existing on and 

near the analyzed area: Târgu Mureş meteorological station (1978-2008), Batoş 

meteorological station (1987-2008),  Gurghiu and Eremitu pluviometric stations (1978-2008). 

 The analysis of climatic hazards was achieved through basic climatic indicators: 

averages (annual, multiannual, monthly, seasonal), maximum and minimum (annual, 

monthly, seasonal), deviations from average values, frequency of phenomena production, 

degree of insurance of different values etc.In order to identify the surplus and rainfall 

thresholds, the pluviometric character of each year and months was established by the 

Hellman method, Standardized Precipitation Anomaly (SPA) and Angot Idices. 

 The analysis of the susceptibility of the slopes of mass movement processes was based 

on the Weighted-Overlay method (Guzzetti et al., 1999, Watts, 2010) and focused on the 



 

7 
 

analysis of the main factors of landslide control. Estimation of the average soil erosion rate 

was achieved using the Universal Soil Loss Equation (USLE) proposed by W.H. Wischmeier 

and D.D. Smith (1978), and the assessment of vulnerability to geomorphic hazards was 

achieved by the Inverse Distance Weighting (IDW) method. 

 
2. GEOGRAPHICAL PREMISES OF NATURAL HAZARDS IN REGHIN HILLS 

 
2.1. Physical and geographic premises 

 
2.1.1. Geographic position 

 
 Reghin Hills is the compartment centered on the Mureş valley of the 

subcarpathian hill alignment located on the internal framework of the Eastern 

Carpathians (Subcarpathians of Transylvania, Mac, 1972), between the exit of Mureş 

from the Topliţa-Deda and the interfluvial valleys between Teleac and Căluşer valleys, 

witch  marks the southern boundary near Ernei.The Bistrita Hills (N) and the 

Transylvanian Plain (V) are delimited by  Luț Valey, and to the east it overlaps with the 

piedmont mountain range of Gurghiu and Căliman (Pop, 2001). 

 
2.1.2. The lithology 
 
 Reghin's geological and petrographic hills belong to the eastern and northeastern 

branches of the Transylvanian Basin, consisting of the states of the Quaternary-Neogen 

system with the Holocene-Pleistocene, Panonian-Sarmatian series. 

 

2.1.3. The relief 

 The depression component is represented by the depressions of Vălenii de 

Mureş, Reghin-Gurghiu and the Dumbrăvioara contact depression, and the hilly 

component is represented by Sub-Carpathian summits of Sieu-Sânioara and the  Teleac 

Hills. 

 
2.1.3.1. Morphometric features of the relief 
 
2.1.3.1.1. Altitude of the relief 
 
 Hypsometric, the Reghin Hills are classified as sub-carpathian hills, with 

altitudes rising from the Mureş Corridor (300 m) to the piedmont area of Căliman and 
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Gurghiu Mountains (800 m).Mostly dominate the altitude ranges between 401-500 m and 

501-600 m, with a weight of 39.5% and 25.5% of the total area. 

 

2.1.3.1.2. The inclination of the slopes 

 The inclination and shape of the slopes is an expression of relief modeling, being in 

close coordination with the lithological, hydrographic, biopedo-climatic and anthropic factors. 

 The degree of inclination of the slopes has direct implications for the development of 

some slope processes as well as the land use. 

 

2.1.3.1.3. The density of fragmentation 

 Density of fragmentation in the Reghin Hills generally has values ranging from 1.1 to 

2.5 km/km2.With the highest values of fragmentation density (over 3.5-4 km / km2)are 

recorded in the confluence areas and in the sub-mountain area.  

 

2.1.3.1.4. Depth of fragmentation 

 The frequency histogram of the depth of fragmentation highlights the dominance of 

the 75-100m (27%) class, followed by the 50-75m (19.6%) and 150-200m (18.0%) classes. 

The high values of the depth of fragmentation, 200-250 m and over 250 m, characterize 2,2% 

and 0,4% of the total area and are found in the area of Sâniaora Hills, Osoi Hills, Măgura 

Hills, Cetăţii Hills, which appear in relief as erosion witnesses. 

 

2.1.3.1.5. The exposure of the slopes 

 The exposure of the slopes to the received solar radiation determines an uneven 

distribution of the amount of energy, which together with slope and slope shape define the 

caloric regime of the place, the precipitation regime, the distribution and the type of soil and 

vegetation and the use of the land, all with implications in the unfolding of the slope 

processes. 

2.1.4. Climate 

 

2.1.4.1.1.The average annual temperature 

 Multiannual average temperatures, calculated on the basis of the values recorded at the 

Târgu Mureş and Batoş meteorological stations for the period of 1987-2008, recorded a 

decrease from the Mureş Corridor (9.2°C in Târgu Mureş) to the sub-carpathian area (8.9°C 

In Batoş), according to altitudes increasing. 



 

 

 Variation of annual

 

 In the analysed range, the mean annual amplitude values generally s

between 21.4°C -26.6°C in Târgu Mureş and

 

2.1.4.2.1. Variations of annual rainfall

 In the Mureş Corridor and Batoş Hills, the highest frequencies record the rai

ranges between 501-600 mm/year and the highest degree of insurance have the rainfall ranges 

between 401-450 mm/year and 45

 

The  monthly precipitation assurance, Târgu Mureş 1978

 At Eremitu, the highest frequency records precipitation between

mm/year,followed by intervals between 751

of 19.4% respectively 16.1% of the analyzed years
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2.1.5. Hydrography 

 

 The hydrographic system is represented by the tributaries of the Mureş River, which is 

the main drainage axis of the Reghin Hills, having as main tributary the Gurghiu River.  

 Multi-annual average flow of the Mures River at the Glodeni hydrometric station,in 

the period 1990-2010, it was 38.3 m3/s with a maximum monthly in april, 85.3 m3 s and the 

minimum in august 19.8 m3/s.At the Ibaneşti hydrometric station, for the same interval, the 

Gurghiu River records a multiannual average flow rate of 7.8 m3/s, with a monthly maximum 

in april of  20.3 m3/s and the minimum in october of 4.7 m3/s. 

..  

 Monthly average flow of the Mureş River at Glodeni (1990-2010) 

 

2.1.6. Vegetation 

 As a result of the uniformity of the relief, the vegetation of the Reghin Hills is 

characterized by an alternation of the forest areas with the meadows. 

 

2.1.7. Soils 

 According to the Romanian Soil Taxonomy System adopted in 2003, in the Reghin 

Hills were identified 16 taxonomic units of soils belongs to 10 sub-types of the protisols, 

cernisols, cambisols, luvisols, andisols, hidrisols and antrisols. 
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 Share of the main types of soils

 Anthropogenic activities are a 

through different forms of impact.

morphogenetic system with direct influences on the dynamics of geomorphological 

manifestations. 

 
3. CLIMATE HAZARDS IN 

3.1
 

  The study of the thermal regime was based on the following criteria:

of annual average temperature deviations from the multiannual average;

temperature variation in January and July;

absolute extreme temperature values;

temperatures (number of cold nights 

with maximum temperatures ≤ 0°

number of days with maximum temperatures 

temperatures ≥ 30°C) . 

 • From the analysis of the thermal character of the years according to the Hellman 

criterion, we observe a decrease of normal thermal yea

54,5% Batoș), and an increase of cool year

western part to main subcarpathian hilly area.

 • January is considered the 

temperature of -2,3°C at both analyzed stations.
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2.2. Anthropic premise 

Anthropogenic activities are a source of change in the state of the environment 

through different forms of impact. Human pressure on land can generate imbalances in the 

morphogenetic system with direct influences on the dynamics of geomorphological 

3. CLIMATE HAZARDS IN THE REGHIN HILLS 
 

3.1. Heat waves and cold waves 

The study of the thermal regime was based on the following criteria:

of annual average temperature deviations from the multiannual average;average monthly 

variation in January and July;time frequency by the Hellman criterion;

absolute extreme temperature values;frequency of days with different characteristic 

umber of cold nights with minimum temperatures ≤ -10°C, number of day

≤ 0°C, number of days with minimum temperatures 

with maximum temperatures ≥ 25°C, number of days with maximum 

From the analysis of the thermal character of the years according to the Hellman 

terion, we observe a decrease of normal thermal years’ frequency (68,2% Târgu Mure

), and an increase of cool years (9,1% Târgu Mureș, 27,3% Batoș

western part to main subcarpathian hilly area. 

January is considered the coldest year month, with a multiannual monthly average 

2,3°C at both analyzed stations. 
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source of change in the state of the environment 

Human pressure on land can generate imbalances in the 

morphogenetic system with direct influences on the dynamics of geomorphological processes 

The study of the thermal regime was based on the following criteria:Analysis 

verage monthly 

ime frequency by the Hellman criterion;the 
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 • July is the year’s hottest month, with a multiannual monthly average temperature of 

20,7°C at Târgu Mureș and 19,7°C at Batoș.. 

 • The lowest air’s absolute temperature values in our area between 1987- 2008 were -

24,5°C in January 2006, February 1987 and December 2001 at Târgu Mureș Station, and 

+26,2°C in January 1987 at Batoș Station. 

 
3.3. Excess of humidity 

 

 The following were analyzed: 

  - Positive deviation of annual average rainfall from the multiannual average; 

  -The pluwometric excess analysis using the Angot Index; 

  -The frequency of periods with a pluviometric excess using the Hellman 

criterion; 

  -Analysis of pluviometric excess using the Standardized Anomaly of 

Precipitation method; 

  - Evaluation of pluvial aggressionusing the Fournier Index; 

 • From the analysis of the deviations values of the annual average quantities of rainfall 

over the multiannual average, it can be seen that both the values and the frequency of the 

positive deviations show an increase from the Mureş Corridor to the submontane area. 

 • For years we've been analyzingthe Angot Index recorded values between 2.0-2.5 in 

June, in 29% of cases in Gurghiu, 22.7% in Batoş, 16.1% in Târgu Mureş and 12.9% of cases 

at Eremitu and values above 2.5 had a frequency ranging between 3.2% and 9.1% of cases. 

 • Summing the frequency of pluviometric excess periods with different characteristics 

after Hellman criterion, we can see the high share of excessly rainy periods (39.4-51.8%) in 

each season, especially in the autumn, followed by the very rainy (19.2-27.1), the rainy and 

moderately rainy weather having the lowest weights in all cases by 13.7-24% respectively 

12.2-17.44% of the total cases. 

 • Multiannual average valuescalculated on the Fournier Index,for the analyzed ranges 

were 21.5 mm at Târgu Mureş station, 24.7 mm at Batoş, 25.5 mm at Gurghiu and 32.8 mm at 

Eremitu, values witch indicate a low rainfall aggressiveness for entire analyzedarea. 
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3.5. The hail 

 • The possible period of occurrence of the hail phenomenon is between March and 

October, with the maximum frequency at the end of spring and early summer. 

 • The analysis of the monthly hailfall frequency shows for the analyzed period the 

highest probability of production of this phenomenon in May and June and the lowest 

probability in March. 

 

3.6. The fog 

 • The highest average of monthly number days with fog is recorded in January, 4.0-

11.3 days per month and in December, 3.6-9.1 days per month,values witch indicating a 

frequency of 19.0-22.4% and 18.8-21% of the total number of cases in a year. 

 

3.7. The hoar frost 

 • In Reghin Hills, the first autumn frost is recorded on average in the second decade of 

October in the Mureş Corridor and in Batoş Hills and in the first decade of the month in the 

submontane area. 

 • The multiannual average number of days wit hoar frost in the Reghin Hills varies 

between 22-47.3  days, but this shows spatio-temporal variations. 

 

4. GEOMORPHOLOGICAL HAZARDS AND RISKS IN THE REGHIN HILLS 

 

4.1. Geomorphological processes that associate risk in the Reghin Hills 

 
 The main geomorphological processes with risk potential that occur in the analyzed 

area can be grouped in fluvial processes (deep erosion, lateral erosion, accumulation) and 

slope processes. Slope processes can be classified into gravitational processes (landslides) 

andhydrological slope processes (linear and areolar erosion processes). 

 Fluvial processes are highlighted by both lateral and deep erosion as well as through 

accumulation processes. They are most active at the beginning of spring, when snow melting 

overlaps with spring rains,which generates significant increases in flows. 
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Shore landfall– Brâncoveneşti 

 

 Landslides are the most widespread form of 

mass movements and are recorded as a distinct note 

in the Reghin Hills landscape in a wide range of 

shapes with a wide spread in the Teleac Hills, Batoş 

and Monor Hills.  

  

 

           Ladslide–  Teleac Hills 

  

 Superficial landslides have the highest frequency in the upper half of slopes with 

slopes above 5-10 ° and are most active in the spring months - March to April.Superficial 

landslides affect the upper part of the soil to less than 1 m deep and are impressed by 

small,and are imposed in relief by small,chaotically disposedfurrows. 

 The lenticular slides have a wide spread, being generally caused by humidty 

excess.The area of detachment is poorly 

highlighted,with heights between 0.5-1 m and the 

sliding body, whose lengths rarely exceed 100 m and 

widths of 50 m,is imposed in the relief of the slopes by 

small thresholds given by short, lenticular, stepped 

waves.  

  

          Lenticular slides – Ilioara 
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 Erosion by concentrated currents. The largest areas affected by linear erosion meet in 

the Teleac Hills, on the slopes of the Gurghiu, Habic, Chiher, Teleac and Căluşer 

valleys,where lack of prevention and combat facilities associated withunreasonable land use 

has favored the acceleration of these processes.  

 

    

  

 

Areolar erosion by pluviodenudation and surface erosion determines washing of the top 

layer of soil, decreasing the amount of humus and nutrients in the soil resulting a land 

degradation and reduction of productive potential of agricultural areas. 

 

4.2. Analysis and assessment of geomorphological hazards in the Reghin Hills 

 

4.2.1. Susceptibility of slopes to landslides 

 Data used to analyze the susceptibility of the slopes were derived from the digital 

terrain elevation model (slope inclination, density of fragmentation, depth of fragmentation, 

slope exposition), maps (geographic map, geological map, soil map) and Corine Land Cover 

2006 (vegetation and land use). By weighted superposition of factorial maps we obtained four 

classes of susceptibility. 

 •Very low susceptibility - characterizes the central sector of the analyzed area 

dominated by the Mureş Corridor, the Gurghiului Valley and the terraces of the valleys; 

 •Low susceptibility - areas with low susceptibility generally overlap with the contact 

areas between the slop and valleys (glacis), and the alluvial cones; 

 •Medium susceptibility - generally overlap surfaces affected by superficial landslides 

and recent landslides in the process of stabilization; 

Gully system – Idicel Pădure Gully sysem – Idicel Pădure 
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 •High susceptibility - overlap with areas affected by active landslides or with 

reactivation potential.Such areas have been identified along the secondary valleys and on the 

administrative territory of the localities Dumbrava, Monor, Batoş, Idicel, Idicel Padure, 

Adrian, Orşova, Petrilaca de Mureş, Teleac and Padureni. 

 

4.2.2. Susceptibility of land to surface erosion 

 The highest effective erosion values over 1 t /ha/year generally characterize the upper 

third of the concave slopes,slopes without vegetation, strongly affected by erosion processes 

(areolar, linear erosion). 

 

4.2.3. Vulnerability of the population to geomorphological hazards 

 In our study, in order to analyze the vulnerability of the population of the Reghin Hills 

to the current geomorphological processes, the indicators taken into account were grouped 

into demographic and human indicators (demographic potential, population dynamics, 

population structure by age groups, age) and spatial indicators (demographic size of 

settlements, density of settlements, coefficient of settlements area, dispersion index of 

settlements, land use pattern and road network). 

 
4.2.3.1. Analysis of elements exposed to risk 
 
4.2.3.2. Vulnerability analysis 

 The analysis of the results shows that, depending on the share of the female 

population, of the total of 75 settlements,which overlap the analyzed area, a high vulnerability 

record 14 settlements (18.4%), spread predominantly in the sub-mountainous area.The 

Demographic Aging Index highlights a high vulnerability for 34 settlements, representing a 

share of 44.7% of all settlements. 

 The analysis of the resulting map shows that,in relation to the current 

geomorphological processes, a very large and large vulnerability records the settlements and 

the road infrastructureoverlapping to secondary valleys, which fragment the subcarpathian 

area, contact glacies and slopes with high morphodynamic potential, which have a high 

susceptibility to landslides and to active linear erosion processes. 
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4.2.4. Risk assessment induced by geomorphological processes in the 
Reghin Hills 

  
 To the highest degree of risk are exposed the settlements located along the secondary 

valleys(Idicel, Păuloaia, Chiheru de Jos, Nadăşa, Ursiu de Jos, Căcuciu and Şerbeni) and the 

settlements located in the depression basins (Săcalu de Pădure, Padureni, Glăjărie), where the 

settlements are characterized by the arrangement of households along a main axis, which 

tracks the watercourse, with a large distribution of households on alluvial cones and slopes, 

imposed by the lack of space and the frequency of overflows. 

 Higher terraces offer the most favorable habitat conditions, being exposed to the 

geomorphological risk only the sectors with high fragmentation from the secondary 

hydrographic network or torrential organisms are exposed. 

 

5. MEASURES TO MITIGATE AND PREVENT THE EFFECTS OF CLIMATIC 
HAZARDS  AND GEOMORPHOLOGICAL RISKS 

5.1.Measures to mitigate and prevent the effects of climatic hazards 

5.1.1.Measures to prevent the effect of hail  

 Among the active methods in the  prevention of  hail , the most effective method is the 

seeding of cumulonimbus clouds with different chemical substances (usually silver iodide, 

potassium iodide or carbon snow) by terrestrial generators, aviation, artillery and anti-hail  

rockets. 

5.1.2.Measures to prevent and mitigate  the effects of fog 

 - heating the near surface air; 

 - scattering  hygroscopic  substances in fog  in order to absorb the droplets; 

 - seeding the fog with solid carbon dioxide  with supercooled droplets below -4C  to 

create precipitation; 

5.1.3. Measures to prevent  and mitigate the effects of  frost and hoarfrost 

 • Practical measures before planting or sowing 

 • Measures aiming the attenuation of nocturnal radiation, 

 •   Measures for increasing the soil and air temperature 
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 • Measures to prevent the formation of air thermal inversion in the  layer beneath the 
soil 

5.1.4. Measures to prevent  and mitigate  the effects of  rime deposition 

 - preventive heating of the conductors by providing a powerful movement which 

prevents their cooling  below 0°C; 

 - the installation of  rime alarm signal; 

5.1.5. Measures to prevent  and mitigate the effects of  blizzard 

 - preparing early the  intervention equipment; 

 - providing food and water supplies; 

 - predicting the  weather  as accurate as possible; 

5.2. Measures to mitigate and prevent the effects of geomorphological risks 

5.2.1. Measures to mitigate and prevent the mass movement process 

 - specific agro- and hydro -technical  works ensuring a specific drainage which  

eliminate or mitigate leakage thus softening the intensity of erosion in depth; 

 - to avoid overloading the landslide-susceptible slopes with constructions or 

plantation; 

 

5.2.2. Measures to mitigate and prevent the effects of  rain erosion 

 • Silvotechnical works; 

 • Agrotechnical works; 

 • Hydrotechnical works; 

5.2.3.Measures to mitigate and prevent the effects of  soil erosion 

  -the system of works in the direction of the level curves; 

 - anti-erosional organizational system by using  stripes culture; 

 - terraced slopes; 

 - hydrotechnical works; 
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CONCLUSIONS 

 

 Extreme manifestations of climatic phenomena often bring material and financial 

damages, especially in agriculture, but can cause significant damages indirectly and in other 

economic branches. With regard to the vulnerability of elements that may be affected by a 

certain type of risk, they can be multiple: civil engineering, water and gas supply networks, 

transport infrastructure, electric cables, etc. 

 The analysis of factors influencing climatic hazards and geomorphological risks in the 

studied area highlights areas that may be affected by one or more of them. 

 Multiannual average temperatures, calculated on the basis of the values recorded at the 

Târgu Mureş and Batoş meteorological stations for the period 1987-2008, recorded a decrease 

from the Mureş Corridor (9.2°C) to the actual sub-Carpathian area (8.9°C), according to 

increasing  altitudes. 

 While at the western limit of the studied area the average annual precipitation amounts 

are between 500-600 mm, in the eastern extremity, at the contact with the mountain area, the 

values are between 700-900 mm. The highest frequencies, with an insurance level of 81.9%, 

record the rainfall ranges between 501-600 mm year. 

 The average multi-annual wind speedin the studied area records low values ranging 

from 1.2 m/s to 1.5 m/s. The analysis of the average wind speeds in directions shows the 

highest speeds for winds blowing from the Northwestern and Western sector (March-April) 

with average values between 2.4-2.9 m/s respectively 2,5-2,9 m/s. 

 The vulnerability of a territory to hail is conditioned by the average number and the 

maximum annual number of days with hail and by the intensity of the  precipitation. The 

possible  period of the production of hail phenomenon is in the range of March to October, 

with maximum frequency at the end of spring and early summer, with most hail days recorded 

in May and June, with a monthly multiannual average of 0,3-0,4 days. 

 The annual number of foggy days varied from year to year, with the number of fog 

days generally ranging from 30-60 days per year to Târgu Mureş, between 10-30 days a year 

in Batoş and between 10-20 Days per year at Eremitu and Gurghiu. 

 In the Reghin Hills, the first autumn frost is recorded on average in the second decade 

of October in the Mureş Corridor and in the Batoş Hills and in the first decade of the month in 

the submontane area, the average multiannual number of days with frost  were between 22- 

47.3 days. The earliest frosts were recorded in the first part of September (5.09-12.09), and 

the latest in the first part of May (6.05-12.05). 
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 Geomorphological processes are in direct relation to the spatio-temporal manifestation 

of climatic elements and phenomena, including air temperature, atmospheric precipitation and 

the  air mass dynamic with a major role. 

 Among the geomorphological processes with potential risk in the analyzed area, 

landslides are a distinct note in the landscape of the Reghin Hills in a wide range of forms, 

with a wide spread in the Teleac Hills, Batoş and Monor Hills. 

 Fluvial processes are evidenced both by lateral erosion and deep erosion. The erosion 

of the banks is very active along Mureş between Vălenii de Mureş and Brâncoveneşti and 

Petelea and Gorneşti localities, where after the artificial modification of the river course, long 

segments of the shore were subjected to lateral erosion. 

 Concentrated  flow erosion  through the forms created with the areolar erosion leads to 

the advanced degradation of the slopes with more delicate anti-erosion treatment problems. 

The average values of the soil erosion rate in the analyzed area are between 0 and 1.2 

t/ha/year, the highest values being generally recorded in the upper third of the concave, 

vegetation-free slopes, strongly affected both by processes of  surface erosion and by erosion 

through concentrated leakage. 

 Areas with high and large geomorphological risk have a weight of 3.6% and 12.2% of 

the total area analyzed and are characterized by a high morphodynamic potential, with slopes 

affected by erosion processes (linear and areolar) and landslides with reactivation potential. 

 At the highest risk of floods and reversals are exposed the windmill settlements in the 

meadow and on the lower terraces of Mureş and along the secondary valleys (Idicel, Păuloaia, 

Chiheru de Jos, Nadăşa, Urisiu de Jos, Căcuciu, Şerbeni). 

 Areas with medium geomorphological risk have a share of 27.2% of the total area and 

are generally represented by pastures and agricultural land overlapping slopes with slopes 

between 15-20°, susceptible to superficial landslides and to linear and areolar erosion 

processes. 

 Regarding measures to reduce vulnerability, even if there is an institutional 

preparation and the access to projects is very easy, the weak involvement of the authorities 

and the population make this area free of funding to support its sustainable development and 

to lead to the reduction of vulnerability. 
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