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Introduction 
 

 Sensitivity is an attribute of the geomorphologic systems and it defines the reaction of 
the system to changes (induced from the outside or from the inside).  
 The frequency, the intensity, the speed and the period of action of the 
geomorphogenetic agents shape the morphographic and morphometric characteristics of the 
system. 
 Modeling through “normal” erosive processes has changed in time to an accelerated 
action, change caused by the consistent intervention of the human factor. 
 Field observations and their transcription (the geomorphologic map of CălăŃele system), 
prove the fact that we have a complex morphodynamics, which influences the local landscape in 
an obvious way. 
 Our study will draw attention to areas sensible from CălăŃele geomorphologic system 
and discover their projection in the local social conscience.  
 The identification of the areas that have a sensitive profile, of the active geomorphologic 
forms and phenomena, has been achieved with the help of G.I.S. techniques; the social 
perception regarding the threat on individuals has been shaped using the method of public 
opinion survey. 
 
 
CălăŃele Village. Location 
 
 From an administrative point of view, the village of CălăŃele is located in the county of 
Cluj, more precisely in the North-Western part of this county, 71 km away from the city of Cluj-
Napoca.  
 The limits of the village have been shaped according to the restrictive morphologic 
conditions.  
 The southern border of the village corresponds to the hydrographic basins of Călata 
Valley and Black Valley, CălăŃele Hill being the orographic node that separates the village from 
its southern neighbors.  
 To the West, the border coincides mostly with CălăŃele Valley, and in the North-West, 
the village is located on the 3rd terrace of Călata river.  
 In the Eastern part, the village is limited by the inter-fluve of Călata Valley and Râşca 
Valley, along an alignment of limestone.  
 The northern limit is more complex, not taking morphology into consideration, with a few 
exceptions (for example, it follows the strongly fragmented territory between Călatei Valley and 
Sarsău Valley). 
 CălăŃele village lies on the contact area between the mountainous unit of the Apuseni 
and Huedin – Păniceni Depression, extending almost exclusively in the basin of Călata Valley, 
its whose course running through the village from South to North (map 1). 
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Map 1. CălăŃele Village. Digital elevation model. 
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Premises of sensitive behavior in the geomorphologic system of CălăŃele Village 
 

Individualizing CălăŃele geomorphologic system. The double rooted morphology of 
CălăŃele village results from the cooperation of tecto-petrological, morphodynamic, hydroclimatic 
and anthropic factors. The outcome of the intersection of these factors is represented by a well-
structured territory, with elements of spatial individuality, located on a complex geomorphologic 
system, composed of two interdependent subsystems, connected through Călata Valley. 
 The two symbiotic subsystems of the village are individualized by the tecto-petro-
morphological units of the Apuseni, respectively by the Huedin – Paniceni Depression, the 
connecting element being the hydrographic basin of Călata. 
 The sensitive analysis of the geomorphologic system of CălăŃe can be realized by 
tracking down the sensitive behavior of a few control variables, which are defined for the system 
analyzed. In our opinion, the study of the geologic, the climatic, the hydrological and the 
anthropic aspects can offer a realistic preview of the sensitive evolution of the system 
corresponding to the village of CălăŃele. 

The petrographic factor. Considering the lack of tectonic events with important present 
dynamics, we can state that the geologic individuality of the space studied is defined specially 
by the complex petrologic specter within it. The village of CălăŃele lies at the contact of two 
major geologic units: the mountainous unit - Vlădeasa, in the south and the depression basin 
Huedin, in the central northern area, each developing a specific petrology.  
 The petrology resistant to erosion is represented by the metamorphic schist and the 
granite from Muntele Mare, exposed in the central-southern part of the village. Although only 
present as islands, the granite intrusions from Muntele Mare are easily remarked, through their 
high resistance to erosion, which determines the rounded, “rough” aspect of the relief from the 
inter-fluvial areas (Black Hill – Beliş area, CălăŃele Hill). 
 The sedimentary is formed from the Eocen series (at the level of depression inter-fluves) 
and from the Quaternary series (at the level of Călata’s riverbed, downstream from the junction 
with CălăŃele river), through recent deposits from floods and rains in the middle course of the 
Călata Valley, starting immediately from its outburst from the metamorphic schist. The 
continental red clay from the inferior striped series, with an Ipresian age, and also the LuteŃian 
age marls and gyps, are present in the central–northern area of the village and favor an active 
rain-induced denudation (Hosu, 1999). 
 The hydro-climatic factor. CălăŃele village is characterized by a climate nuance that 
follows in big steps the two altitudinal and morphological stages, thus distinguishing the two 
topoclimatic areas. 
 The mountainous area topoclimate is characterized by frequent thermic inversions and 
relatively high humidity. The average temperature of multiple years is 5,10 C, much under the 
thermic values of the neighboring topoclimate, but with medium thermic amplitude that does not 
overpass 200 C. The monthly temperature repartition shows January (-5,80 C) to be the coldest 
month and July (14,80 C) to be the hottest. The average precipitation of multiple years is 
approximately 850mm/year, with a maximum in July (120 mm). 
 The depression area topoclimate (humid and chilly) is present in the northern part of the 
village, and it is characterized by thermic average values for multiple years of around 80 C, with 
a maximum in July (180 C) and a minimum in January (-50 C). The thermic amplitude is higher, 
resulting in low aridity, with absolute medium values of amplitude reaching 50-600 C. The 
precipitation means are generally lower than those from the mountainous sector (690mm) 
because of the orographic barrier represented by Vlădeasa. Their annual repartition reveals a 
maximum in June (110 mm) and a minimum in February (25 mm). 
 Water is the most active natural agent, at present, modeling the geomorphologic system 
of CălăŃele. The main hydrographic element from the area analyzed is Călata river. Tributary on 
the left to Crişul Repede river, it springs from Vlădeasa Massif, more precisely from Fonogea 
Hill. In the mountainous area, Călata collects a series of tributaries, the most important of them 
being CălăŃele rivulet. 
 Călata Valley lies on the surface of two distinct geological and morphological units, 
making a connection between the two geomorphologic subsystems (mountainous and 
depressional) of the village. The river has a sinuosity coefficient of 1,62 for the entire basin; in 
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the area studied, the coefficient value is 1,36 value that proves the mountainous aspect of the 
course especially in its southern part. The medium liquid drainage in the center of the basin is 
around 10-20 l/s/km2, and the medium drainage of deposits as suspension for multiple years 
has a value of 1 tone/hectare/year (Aurora Posea, 1970). Using this variable, we can evaluate 
the volume of eroded soil or the quantity of weathered rock. 

The anthropic factor. Man can be considered to be the most active modeling agent on 
the surface of the earth, and the results of his actions can be observed in historical time. What 
essentially differentiates man from the other morphogenetic agents is the speed induced to the 
geomorphologic processes, the intensity at which these operate, and especially the intervention 
in the natural hierarchy of geomorphologic processes (the way present day geomorphologic 
processes develop). 
 Within CălăŃele geomorphologic system, man has an essential role in contemporary 
development of geomorphologic processes. Through his direct or indirect actions, he modifies 
the natural course of modeling. 
 In historical time, human actions that have had the most obvious impact on CălăŃele 
geomorphologic system were: 

� forest exploitations: by removing the protective layer of trees, an acceleration of the 
contemporary geomorphologic processes has been triggered. As a result, in the 
areas of Dealul Pantei, Dealul Negru, CălăŃele Pădure, etc. there has been an 
intensification of both pluvial denudation, of mass movement processes, and of 
weathering, which has a direct impact in the system of deposits. In the last 200 
years, the area occupied by forests in the village has decreased by 40%, trees being 
replaced by secondary grasslands, characterized by the present acceleration of the 
geomorphologic processes. Also, the presence of sawmills and unfitted deposit of 
wastes determines a degradation of the soil and water quality; 

� the extension of various buildings towards the mountainous part of the village (Dealul 
Negru village, CălăŃele Pădure), and towards the morphological contact area, led to 
changes in the local micro-morphology and in the way the land is used. All of these 
have direct or indirect morphodynamic implications very important in the current 
morphogenetic development; 

� the agrarian use of lands, especially in the depressionary area the use of the 
meadows and terraces of Călata, also the agrarian use of the central area of the 
village and the area of composing villages Călata and Văleni, has determined an 
acceleration of torrent erosion and a bio-chemical and physical degradation of the 
soils. The systems answer to this use of terrains is manifesting in the increase of 
solid suspensions in Călata river and in the development of bad lands (areas with a 
acute fragmentation); 

� peat exploitation in the central-northern part of the village (between CălăŃele Pădure 
hamlet and Dealul Negru village) has generated local morphologic changes, 
resulting in the creation of man-made structures, cave-type or pile-type (with small 
sizes - approximately a few tens of meters). These structures have both direct and 
indirect implications in the contemporary development of morphodynamic processes. 
Prominent man-made forms resulted from the exploitation are friable, and as a 
consequence, easy to erode, so the hydrographic network suffers an increase in 
solid suspensions.  

 As a conclusion, we can state that in the sensitive behavior of CălăŃele geomorphologic 
system, the human factor plays a defining role. 
 
 
Geomorphologic sensitivity and sensible areas from the CălăŃele Village   
 

Sensitivity and sensibility in geomorphologic systems. The initiators of the 
“geomorphologic sensitivity” concept are considered to be Brunsden and Thornes (1979); they 
have opened a new way in geographical research by introducing the concept of “landscape 
sensitivity”. 
 Sensitivity highlights the dynamics of nonlinear geomorphologic systems, as well as their 
capacity to respond or to resist to changes imposed from outside or inside them. The concept of 
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sensitivity refers to “…the probability that a certain change in the functional control or in the 
forces applied to the system, will be able to generate a recognizable sensibility and a persistent 
answer…” (Brunsden, 2001). 
 Romanian literature approaches geomorphologic sensitivity as two different aspects: as 
“…a measure of the response of the system to changes inside and outside it…” as well as 
“…opening [of the system] towards leaving stability and choosing new ways to manifest and 
return…” (Mac, 2003). 
 The sensitive approach also involves an analysis of the sensibility of the geomorphologic 
system. Sensibility is a concept related to sensitivity and it represents the reaction of the system 
to local conditions, in fact the intra-systemic perception of disturbing events unfolded in the area 
that is morphologically analyzed. The sensibility results from an inner structure of the system 
that favors changes and from the evolutional stage that the system was on at a certain given 
moment. The effects of changes can overlap in time, causing the affected relief forms to 
express the influence of many types and phases of modeling. 
 The structural, petrologic, morphologic, climatic and hydrologic variety determines the 
morphometric, morphographic and morphodynamic characteristics of the territory. The 
quantification of the geomorphologic sensibility requires “intimate” knowledge about 
geomorphologic systems, regarding both their structure and their functioning and internal 
proprieties. 
 CălăŃele geomorphologic system is an open system, double rooted (mountain and 
depression based). Its answers are influenced by the control factors of the different specific 
evolutional stages that the system is in, being closely related to the capacity of the resistance 
forces to oppose changes provoked by the passage of time. The quality of the response 
depends both on the internal organization, and on the spatial positioning of the system, and thus 
induces uniqueness to the system.  
 The two geological units of the village are different geometrically, tecto-petrologically and 
hydro-climatically, exposing a complex morphology, with both mountainous aspects (the most 
spectacular are the small canyon valleys) and depression aspects (the structural relief based on 
Eocene limestone, the imposing terraces of the river, the landslides, the terrains marked by 
processes of ravine formation, etc). 
 The sensitive response of CălăŃele morphological system to the complex of petro-
climatic and hydro-anthropic factors consists in a complex micro-morphology, where ravines, 
torrents, landslide-type morphology, riverbed micro-morphology, morphologic forms caused by 
human intervention, etc. are real, spatial manifestations of the system. 
 
 
Sensitivity and sensible areas from the village of CălăŃele 
 

Sensitivity in the valley-slope geomorphologic subsystem. On the whole, the 
geomorphological system of CălăŃele is essentially a concatenation of valley-slope type of 
subsystems, whose relational reports are determined by the petrologic, tectonic, hydro-climatic 
and anthropic local conditions. The water course, through its erosive action, cuts through the 
morphologic prominences or follows the tectonic accidents, making them gain depth; this way, 
interdependence appears between the hydrologic process and the morphologic architecture. 
The river has a coorse tangent to the base of the slope, taking the exceeding materials from its 
surface; these materials are deposited in the lower part of the riverbed, from where they can be 
taken by the water flow. 
 The “behavior” of the two subsystems (valley and slope) is complementary, meaning that 
every time the volume of water gets over the tolerance values, the neighboring slope answers 
by providing materials (from crumbling, landslides, mud flows, torrent erosion, etc.) as it is 
destabilized by the actions of the river. A change appears in the balance of forces that 
characterizes the system, the slope being attacked as a result of the increase in the volume and 
the force of the water flow. Once the materials get in the water, in order for them to be 
evacuated, there is a need for more energy from the neighboring draining system; more water is 
needed. When the force of the river decreases, the materials transported are deposited, 
process visible in the middle and inferior basin of Călata. 
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 There are situations when there is no direct contact between the slope and the riverbed, 
as they are separated by meadows, terraces, glacis, sliding bodies, man-made structures, etc. 
In this situation, the valley-slope relation is facilitated by the tributary hydric forms (torrents or 
tributary ravines, channels etc.), floods or mass movement processes on an extended area. 
 In the case of extremely large volumes of water, the actions of the water flow model the 
meadows giving birth to meadow microforms, in many situations also changing the geometrical 
and hydraulic elements of the river (the radius of the curves of the river, the depth of the water 
flow, the speed of the flow, the declivity, the volume of solid flow, the volume of liquid flow etc) 
etc. The answer of the riverbed to the erosive action of the water flow is materialized in the 
creation of a local micro-morphology or in the triggering of certain dynamic processes (riverbank 
crumbling, changes in the value of the declivity, course sectioning, course disheveling, 
regulation of meanders, changes of the micro-morphology of the deposit flow bed etc). The 
deepening of the river characterizes areas with an accentuated declivity, the answer at the level 
of the watercourse being represented by an increase in the quantity of materials transported as 
suspension, solutions, dragged or floated. Downstream, where the declivity decreases 
sufficiently, the materials transported are deposited, causing the clogging of the riverbed and 
thus a micro-morphology characterized by small islands, rills, lateral sand reefs etc. The 
increase of the river’s strength after the materials have been deposited in the lower areas, 
determines an accentuation of its powers to erode the banks, and create meanders. 

Types of valley – slope relations in the geomorphologic subsystem of CălăŃele. In the 
CălăŃele morphologic system we can individualize more behaviors in the valley-slope relation, 
taking into account the local characteristics of the system. 
 Within the territory studied, three valley-slope types of subsystems are differentiated, 
and they are individualized by the local petrologic, structural, morphometric, morphologic and 
hydro-climatic characteristics (map 2). 
 The valley-slope relation specific to the mountainous area characterizes the course of 
Călata from its springs (Fonogea Hill) until upstream from the junction with CălăŃele rivulet, area 
corresponding to Dealul Negru village and to CălăŃele Pădure hamlet. The hydrology is marked 
by a torrential character, with a high density of the hydrologic network and depths of 
fragmentation of tens of meters. The water courses lay on metamorphic schist and granite, 
having a “V” shaped transversal profile. The inter-fluves are rounded as a result of local 
petrography, and thus are favorable for living. The control variables that have a major 
importance in the valley-slope system from the mountainous area of the Călata River are 
petrology, local morphology, the hydro-climatic factor and the anthropic factor. The torrential 
erosion processes are generally responsible for the natural modeling of the mountainous 
slopes, and these erosive processes are very well represented in the upper course of Călata. 
Weathering is active, as we find here arenaic deposits together with native and foreign 
disintegrated materials. The mass movement processes are not very well represented as the 
most frequent of these processes is the crumbling and rolling of rocks (in the areas with very 
steep slopes from Călate river canyon, and also on the tributaries of CălăŃele river). Also, in the 
weathered deposits from the slopes we encounter solyfluxions, and on the deforested rocks, 
slides of the materials deposited. Through the direct cooperation of the Călata River with the 
slope subsystem, as a result of the increase in the energy of the relief and as a consequence of 
the immediate increase of the draining slope, there appears an accentuation of the evolution of 
the relief forms neighboring the water flows, as a result of the increased speed of flow. Another 
important factor in the modeling of the mountainous area is man. Through forest exploitation 
and through his actions of building in Dealul Negru and in CălăŃele Pădure villages, man has 
determined direct and indirect changes in the relations between the slope and the 
corresponding valley. Intense forest exploitations have determined an increase of the surfaces 
discharged of their protective tree layer, accelerating thus the soil erosion. The answer to these 
human influences is the increase of the mud deposits from the Călata River, especially in the 
last 70 years. The remarkable landscape and sightseeing potential of the mountainous area has 
determined the building of a very large number of tourist pensions and holyday resorts, and as 
the slopes and the local micro-morphology begun to be “overloaded”, a local unbalance 
appeared. Such is the case in the South-Western part of Dealul Negru village, neighboring the 
village of Beliş, where there is an obvious overloading of the slopes with buildings, which gives 
the area a local instability as mass movement processes are imminent. 
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Map 2. Geomorphological map of CălăŃele Village. 
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 The valley-slope relation in the mountain-depression contact area, is encountered at the 
junction between Călata and CălăŃele valley (CălăŃele-Pădure area). Here we see the first 
Quaternary sand and gravel, as a result of the deposition of materials transported from the 
mountainous area. The specificity of the valley-slope relation in CălăŃele Pădure area is 
determined by the special local conditions from this zone. Here the metamorphic schist sink in 
the sedimentary layers, the area coinciding with the junction of Călata River and CălăŃele 
Rivulet. The slopes are convex, strongly fragmented (the Călata canyon area), the incline of the 
riverbed is reduced, so the quantity of deposited materials is important. The materials from the 
slopes are deposited in the contact area between the slope and the minor riverbed, and so, in 
this sector contact glacis appear. The junction of the two mountain rivulets determines the 
formation of a small deposit cone, made from rough materials. The contact between the valley 
and the slope is discontinuous, as on the right bank of Călata the bedrock is hard (metamorphic 
schist), the water flow being tangent to the slope and on the left bank, the petrology is specific to 
the accumulation process, as the first glacis appears; the relation between the two subsystems 
obviously becomes more complex. The contact area Vlădeasa-Huedin Păniceni Depression is 
thus characterized by a special profile, which has aspects of transition from the relations specific 
to mountain areas to the morpho-dynamic of lower areas. 
 The valley-slope relation specific to the depression area is encountered downstream 
from CălăŃele village center. The response of the rivers to the decrease of the declivity and 
therefore to the decrease of the speed of the water flow is represented by a riverbed 
morphology with rills, small islands, lateral sand reefs, meander buckles etc. As result of the 
friable petrology that the river goes through, the sedimentary charge increases substantially in 
this part, and the process of suspension discharge in the river appears, this being responsible 
for the formation of a riverbed micro-morphology, discrete in the beginning, but in time, capable 
to create relief above the water level. In this space, the relation between the valley and the 
slope is obstructed by the presence of multiple contact glacis, not very extended (3-7 meters), 
between Călata Valley and the neighboring slopes (upstream from the junction with Văleni). 
 Downstream from the junction with Finciu Valley, the direct relation valley – slope is 
obstructed by a short meadow, alternating with multiple glacis sites, created from clay and 
materials resulted from the impact of intensive rain on the terrain. North from Călata Village, the 
buffer strip is represented by the Călata meadow, spread on a quite extensive area (0,5-2 km). 
 At the contact with the riverbank, the micro-morphology is specific to the outburst of the 
water flow out of the riverbed (floods). Near the junction between Călata Valley and Sarsău, 
three levels of terraces are present (8-12 m, 25-30m, 30-40m), obstructing completely the 
connection between the valley and the slope (Aurora Posea, 1977). 
 The balance of the dynamic forces of the river is achieved especially through relations 
with the riverbanks; in this way, bank crumbling appears (at the exit from the habited area of 
Călata Village), also erosion of the banks (on most of the length of the middle and inferior basin 
of Călata), and downstream movement of the river through erosion of the concave part of the 
water course etc. When the river overflows, water can reach the structural witnesses (łiglau 
Hill, Glimei Hill, Pietricelei Peak), but the contact is only temporary. Through the above example 
we tried to underline the fact that the valley-slope geomorphologic system from Călata area is a 
sensitive one, and as a consequence, it presents varied and complex responses to control 
factors. 
 
 
The sensible areas from CălăŃele geomorphologic system 
 
 Sensibility represents in fact a reaction of the system to the local perturbing aspects. The 
changes that appear determine a modification in the development of the local morphogenetic 
processes, thus multiple modeling types will shape the resulting relief forms. 
 In the geomorphologic system of CălăŃele village more areas are individualized as 
having features that suggest a sensible character.  

The sensible areas boundary delimitation has been realized using the analysis of the 
contemporary geomorphologic dynamic. First, the active geomorphologic processes have been 
identified; confirmation of their dynamic character came from periodic observations and local 
testimonies. In the areas with recent human impact or the areas where extreme climatic and 
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hydrologic phenomena have taken place, it was easier to identify the sensible character of the 
territory. 
 Then, we have proceeded to an identification of the dominant geomorphologic process 
from the areas delimited as sensible, creating a nominal hierarchy of the existing complex of 
processes. The methodology we used was field observation, map analysis and G.I.S. 
techniques. 
 The main processes that generate instability and that create sensible areas are: rain 
induced denudation, landslides, rock crumbling and rolling, overflows of the river course (floods) 
and human interventions (forest exploitations, constructions, peat exploitations and misuse of 
the lands). 
 We have insisted to underline the geomorphologic dynamics of habited areas because 
here there is a risk of damage to human communities, but we did not create a hierarchy of the 
degrees of induced risk. We also mention the fact that in the southern part of the village, the 
areas inhabited actually lack the protective tree layer, and are, in fact, the large inter-fluves. 
 Defining the sensible areas is extremely important, as they represent threats for human 
existence. Characterization of each of these areas individualizes them and facilitates proper 
management. 
 We will continue by presenting a few of the areas we considered to be sensible. We 
have chosen them according to the degree of damage that they can induce on men and 
anthropic activities, and also by taking into consideration the dominant process (map 3). 
 Area S.1. is positioned in the mountainous part of the Dealul Negru village, on both sides 
of the road to Beliş. As a result of the reduction of forested areas, the local geomorphologic 
system is now characterized by an accentuated instability. The dominant process we observed 
in this area is rain-induced denudation. Although not a direct threat to the community, the 
decrease of the soil thickness has a significant negative impact in time. Also in this area, the 
slopes that have an incline of more than 45 degrees are characterized by rock crumbling and 
rolling. 
 Area S.2. coincides with Călate canyon and spreads on two sectors, with a total length 
of around 300 meters. It is located near Huedin – Beliş road where Călata has cut its course 
through the metamorphic schist. The active morphologic process identified here is rock 
crumbling and sliding, the dislocated boulders using channels already created by weathering or 
tectonic processes on the very steep slopes. The formation of cracks in the rocky walls triggers 
crumbling and rolling processes, and determines the accumulation of rocks at the base of the 
slopes. 
 Area S.3. is located on the former peat exploitation, which, though inhabited, causes 
downstream degradation. Rain-induced denudation attacks the mining techno-structures, 
loading the local torrents with sediments. Also, as a result of human intervention, the structure, 
texture and biochemical composition of the soil have been ravished. 
 Area S.4. corresponds to a neighboring area of CălăŃele Pădure sector, and is 
characterized by the processes of torrent erosion and rock rolling. Extending the human 
buildings on the slopes here could trigger debris movements. 
 Area S.5. is positioned on the territory of CălăŃele village. Here, at the junction with 
Finciu Valley, there is an area with glacis type accumulations, clay petrology, as the declivity 
between 10 and 24 degrees triggered superficial landslides that now threaten 6 houses. Also 
the petrologic friability and the inadequate agrarian exploitation of the terrain have caused an 
acceleration of the soil erosive processes. 
 Area S.6. lays on the thin meadow strip neighboring the junction with Văleni river, and is 
characterized by flooding risks; during the 2005 floods eight houses were affected. Also, we 
have identified an area with landslides, located downstream from the junction of Călate and 
Finciu Valley. 

Area S.7. is located between Finciu and Văleni villages; the agrarian use and the clay 
structure of the terrain determines an active character of the ravine-creating processes and also 
a few imminent landslide threats (we have counted 5 such threats). 
 Area S.8. corresponds to a thin strip along the large Călate meadow; the strip is 
characterized by low riverbanks made from fine materials, which represents a threat in the case 
of future floods. In 2004 and in 2005, this area has been affected by overflows of Călata River. 



Titu ANGHEL and Vasile łIPLEA 
 

 516 

 
Map 3. CălăŃele Village. Sensible areas map. 
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Social perception of the sensible areas from the territory of CălăŃele Village  
 

Social perception of sensible areas. If we look at perception as we would look to a 
physiological mechanism, then perception is a complex of conditional reflexes, elaborated as a 
result of the action of various external stimuli on the perception organs (Mac, 2003). 
 The perception process is based on psycho-physical features of the individuals, as the 
individual or collective attitude depend on the correctness of individual perception. As it is a 
complex process, the perception of extreme geomorphologic events is formed as a result of a 
complex of factors, among the most important being: the educational level, age, sex, income, 
individual psychological nature, society characteristics, individual and collective mentalities, 
attitudes, tradition, beliefs, the degree of information, the way the individual or the society 
receives information, previous experiences and personal knowledge, etc. (Sorocovschi, Mac, 
2004). The way a geomorphologic event is perceived depends also on its specifics: magnitude, 
frequency, intensity, length, the degree it affects immediate social interests and incomes, the 
experience of the society, etc. 
 Perception has been studied in three ways: as an axiomatic measurement paradigm, a 
socio-cultural paradigm, and a socio-metric paradigm (Weber, quoted by Sorocovschi and Mac, 
2004). The response of the society depends on the way the surrounding reality is perceived and 
interpreted. Human reactions consist mainly in taking measures that target especially the 
adaptation of the society to the extreme phenomena, with the purpose to reduce the immediate 
and medium term negative effects. Perception is an important component in the management of 
post or pre extreme events, as management attempts to decrease negative effects, by taking 
administrative and economic decisions. In geography, perception has been introduced through 
natural risk assessment (perception of floods, droughts, mass movement processes etc.). 
Regarding the sensible geomorphologic phenomena, the perception of sensible areas plays an 
important role in the decision-taking act, conditioning the measures taken by public institutions. 

Public inquiry analysis. The study of perception of the sensible areas from the village of 
CălăŃele has been done through public opinion survey, using a 12 closed-questions 
questionnaire: 
 1. The location of the house of the person questioned: 

a) on a slope 
b) in the inter-fluve 
c) in the meadows 
d) on a terrace 

2. Your age (of the representative of the family) 
e) 19-30 years 
f) 31-60 years 
g) >60 years 

3. Sex? 
h) male 
i) female 

4. What is your school education level? 
j) primary level (1st-4th grade) 
k) secondary level (5th-8th grade) 
l) high-school level (9th-12th grade) 
m) university studies 

5. What is the current income per member of your family? 
a. <200 RON/member 
b. 200-400 RON/member 
c. <400 RON/member 

6. Are you affected by extreme geographic processes? 
a. a little 
b. much 
c. I am not affected 

7. Which of the following extreme geographic processes do you consider being the most 
dangerous for your home? 
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a. landslides 
b. rock or river-bank crumbling 
c. floods 
d. others 

8. Do you know what to do in case an extreme geographic process occurs? 
a. yes 
b. no 

9. How do you react in case an extreme geographic process occurs? 
a. call the authorities 
b. act alone to solve the problem 
c. don’t do anything 

10. Have you ever been directly affected by an extreme geographic phenomenon in the last 
10 years, and if yes, which one? 

a. yes-floods  
b. yes-landslides 
c. yes-rock crumbling 
d. yes-another phenomenon 
e. no  

11. In case an extreme geographic event would endanger your family and your goods, 
would you accept to be evacuated?  

a. yes 
b. no 

12. How do you appreciate the implication of local authorities in solving the territorial 
problems of your village? 

a. adequate 
b. insufficient 
c. inexistent 

100 subjects residing in the areas potentially affected by extreme geographic processes 
have been chosen to answer. The data obtained, that reflects their perception on sensible 
areas, has been processed using Microsoft Office Excel. The questionnaire was applied in 
February 2006, and the subjects have been selected from three villages (CălăŃele, Călata, Black 
Hill), with houses situated in areas having a high sensibility potential. We have chosen 35 
houses from the meadow area, 15 from the terraces, and 50 from the mountainous area (25 
houses on slopes and 25 houses in the inter-fluve area) (figure1). 

 
 Figure 1. The distribution of houses 
selected for the public survey. 

 
Age, educational level, income 

and sex influence the attitude of the 
individual when facing extreme events. 
34% of the subjects are part of the age 
group of 19 to 30 years, people 
between 31 and 60 years represent 
47% of those interrogated, and those 
above 60 years total 19% of the 
subjects. 
 In order to be as representative 
and exact as possible, the survey was 

anonymous, and the person that represents the family in the survey was the opinion leader – 
which has repercussions on the sex repartition, men being 66% of the interviewed, and women 
only 34%.  

The educational level influences the perception of natural extreme events as well as the 
behavior of the individual during their development.  

Out of all subjects, 23% have a low education level (4 years), 52% have 8 years of 
school, 23% have a medium school education (12 years of school - secondary plus high-school) 
and only 2% have superior education (figure 2). 

 

Terrace 
15% 

Slope 
25% 

Interfluve 
25% 

Meadow 
35% 

Interfluve 
Slope 
Terrace 
Meadow 



The Social Perception of Sensible Areas from Sensitive Geomorphologic Systems.  
Case Study: CălăŃele Village 

 

 519 

Figure 2. The educational level of the subjects questioned. 

 
 Also, the medium income per member of the 
family, corroborated with the educational level and 
the age of those interviewed, highly influences the 
way people would act if they would be forced to 
change their residence because of extreme 
geographic events (figure 3). Personal experience, 
gender, educational and informational levels, income 
and the age of the subjects determines the way they 
would act in case their house is exposed to a threat.  
 

Figure 3. Medium income of the members of families 

questioned. 

  
43% declare that they will ask for the help of 

local authorities; of these 43%, 60% are women and 
80% have a at least a medium education; 37% state 
that they will act alone (87% men with medium 
education and with ages below 60 years). It is 
disappointing that 20% of the persons questioned 
stated that they will do nothing if any extreme 
geomorphologic process takes place (figure 4).  
 

Figure 4. The way people would act in case an extreme 

geographic event would occur. 

 
Out of those interviewed, only 16% declare 

that they are affected a lot by extreme geographic 
processes, 32% say that they are affected a little and 
52% state that they are not affected in any way, 
although all those interviewed had houses in areas 
characterized by active geomorphologic processes 
(figure 5). 

 

Figure 5. The way extreme geographic processes affect 

houses positioned in sensible areas. 

 
 Most of the subjects (52%) understand floods 
as the worst natural phenomenon that can affect their 
house, 23% fear landslides and 19% fear crumbling 
and rock falling (figure 6). 

64% of the subjects declare that in the last 10 
years they have been affected by extreme 
geographical processes; out of the 64%, 28% were 
affected by mass movement processes (landslides 
and rock rolls) and 29% were affected by floods; only 
7% of them were able to name another active 
process; 36% declaired that they have not been 
affected in any way (figure 7). 

Testing their open-mindness to the idea of 
leaving their house in case of natural disaster shows that 94% would not leave their homes, only 
6% of the interviewed declaring that they are willing to be evacuated (those that have University 
upper studies and those that have more than 400 RON per member of the family). The 
perception of the state institutions as agents of territorial safety and factors of crisis 
management is profoundly negative, 62% of those interviewed declaring that the actions of the 
authorities lack completely, only 12%, mostly women or old, with a low educational level (86% of 
them), being pleased with local management (figure 8). 
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Figure 6. Extreme geographical processes that have           Figure 7. Active extreme geographical processes in the  
the strongest social impact.                                                    last 10 years, as percepted by local population. 
 

 
Figure 8. The way local authorities involvement in 

managing the extreme geographical phenomena is perceived. 

 
 
Conclusions  
 
 Through our study, we tried to highlight 
the sensible areas from the geomorphologic 
system of CălăŃele Village, as well as their 
social perception.  
 The relations instituted between CălăŃele 
geomorphologic system components are 
complex, due to the two geologic, morphologic 
and hydro-climatic distinct areas. In this territory, 

human influence is defining in the sensitive behavior of the system. 
 As a result of the analysis of the public survey, we can see that most of the subjects do 
not realize that they live in a high-risk area.  
 The low education levels, the psychological features of the individuals, the low incomes, 
the insufficient involvement of local authorities in the problems of the community make the 
public institutions that operate in the management of risk areas to be regarded with skepticism. 
 The sustainable integration of the community in the environment will be realized only 
with an adequate educational process that involves many decision-taking factors.  
 The formation of an incorrect perception regarding the actions taken by authorities for 
solving the problems may have disastrous consequences over the management of the possible 
extreme geographic events. 
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