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The risks of geomorphological processes, such as collapses, in the area
between Negoiu and Moldoveanu peaks, at over 1800 meters
(Romania)
Roxana Ioana DOBRE

Riscurile proceselor geomorfologice, de tipul prăbușirilor, în arealul
dintre vârfurile Negoiu și Moldoveanu, la peste 1800 m. Relieful este cel
care stă la baza dezvoltarii unui anumit tip de turism intr-o zona, el fiind cel
care asigura obiectivele turistice naturale, modelate de-a lungul anilor de
diferiți factori, interni sau externi. Studiul de față are ca obiect de studiu
sectorul central al crestei principale a Masivului Făgăraș, mai exact sectorul
dintre vârfurile Negoiu și Moldoveanu la peste 1800 de metri. Fiind cel mai
vizitat sector de către turiști, ne-am propus să realizăm o cercetare care
vizează riscurile proceselor geomorfologice, mai precis cele de tipul prăbușiri
precum și impactul și riscul acestora asupra infrastructurii turistice și
turistice. În final, a fost analizată vulnerabilitatea zonei studiate, prin
utilizarea unei metodologii care vizează literatura de specialitate adaptată
nevoilor zonei și prin întocmirea unor materiale cartografice care să poată
evidenția situația întâlnită în teren.
Cuvinte cheie: riscuri, procese geomorfologice, Masivul Făgăraș, turism.
The risks of geomorphological processes, such as collapses, in the area
between Negoiu and Moldoveanu peaks, at over 1800 meters. The relief
is the one that is the basis for the development of a certain type of tourism in
an area, it being the one that provides the natural tourist objectives, shaped
over the years by different factors, internal or external. The present study has
as object of study the central sector of the main ridge of the Fagaras Massif,
more precisely the sector between the Negoiu and Moldoveanu peaks at over
1800 meters. Being the most visited sector by tourists, we set out to carry out
a research aimed at the risks of geomorphological processes, more precisely
those of the type of collapses as well as their impact and risk on tourism and
tourist infrastructure. At the end, the vulnerability of the studied area was
analyzed, by using a methodology aimed at the specialized literature adapted
to the needs of the area and by drawing up cartographic materials that can
highlight the situation found in the field.
Keywords: risks, geomorphological processes, Fagaras Massif, tourism.
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1. INTRODUCTION
Even before the appearance of the human species on earth, numerous geophysical
events took place, such as earthquakes, floods, volcanic eruptions. With the appearance
of the human species and as a result of the interaction with the natural environment,
these events were transformed into natural disasters.
As a result, we can talk about disasters or catastrophes when they affect human
society and cause material and / or human losses, thus defending the term vulnerability.
It can be the natural vulnerability, when the environment gives way and hazards are
formed and when the human being is affected, it is about human vulnerability. Risks and
then disasters occur in the interaction between nature and man (White, 1973, UNDRO,
1982).
Natural disasters can occur anywhere in the world, but their effects can be
influenced by various factors, such as the link between geographical location and its
geological and geomorphological characteristics but also depending on the stage of
development of the affected country.
In the early 1960's, disasters were seen as uncontrollable events in which human
society was endangered by all or some of its functions. (Fritz, 1961).
The relief represents the support of tourist activities, its potential being influenced
by its complexity. The most important element in defining the quality of a tourist
product is the natural setting (Eagles, 1995). The variety and complexity of landforms
and their use in tourism has attracted the attention of researchers thus becoming a
priority for research in the scientific community (Comanescu and Nedelea, 2010).
Thus, there is a series of works in the Romanian bibliography that address the
tourist role of relief, such as those of Grigore (1979), Cocean (1984, 1996, 1997, 2010),
Muntele and Iațu (2006). Their works analyzes the contribution of relief to the origin of
tourist resources.
Kucsicsa (2013) mentions that due to the changes imposed as a result of human
activities, mountain regions have become very vulnerable. He argues that for local
communities tourism can produce positive effects but at the same time for the
environment is a stress factor when the activities are not managed correctly and
efficiently.
As a result of the manifestation and direct interaction of certain phenomena with
the relief or its components, in time certain processes appear and evolve.
Processes that affect and shape the relief, which is normal as a result of its
evolution, but the risks appear once they fall within the scope of their manifestation,
people and human settlements, then being perceived as hazards or disasters depending
on the intensity and damage caused.
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The evolution of phenomena that have serious consequences on civilization and its
development have led to the analysis in the global issue of scientific research of the
notions of hazard, risk and disaster.
The particularities of risk perception differ from region to region, country to
country, or population to population. Under these conditions, what may be a catastrophe
for one country may be just a disaster for another. In Romania, these terms are not very
well defined and clarified in the minds of citizens, so confusion may arise when
producing events.
Our country is located in a temperate zone where there are no extremely low or
high temperatures, relatively stable from a tectonic point of view, with a favorable
climate, free of special atmospheric phenomena.
The present paper aims to analyze the vulnerability of the territory to the risks of
geomorphological processes such as collapses, in the central sector of the Făgăraș
Massif. Special attention is paid to this type of process as it can affect the
geomorphosites identified along the routes present in the area, visited by a large
number of tourists.
The study area is located in the Făgăraș Mountains, the sector between Negoiu and
Moldoveanu peaks at an altitude of over 1800 m.
The area of interest is positioned in the central part of the massif, along the main
ridge, being limited in the western part by the Negoiu peak and in the eastern part by
the Moldoveanu peaks (maximum altitude 2544 m) and Viştea Mare; in the northern
and southern part the boundary of the area drops to an altitude of 1800 m, thus
registering a level difference of 744 m. From a geological point of view, the Făgăraș
Massif is composed almost entirely of metamorphic rocks (crystalline shales)
(Voiculescu and et al., 2011).
The analyzed sector has the highest altitudes in the country, which allowed the
installation of glaciers in the Pleistocene, with action up to altitudes of 1100 m-1200 m,
at maximum extent. (Urdea, 1992). Here are the most complex and impressive forms of
glacial and periglacial relief. The predominant relief is ruinous (saddles, high ridges,
needles, towers). The predominant forms of relief belong to the glacial relief: valleys,
circuses, in which lakes, seams, mutated rocks have developed, etc. The definition of the
detailed morphology was made later in the periglacial environment, -alpine climate .

2. METHODOLOGY
The methodology used is based on the literature, adapted to the specifics of the
studied area. In Romania, the legislation following natural hazards is quite extensive,
covering the following normative acts: GD 645/2005 - Criteria for classifying territorial
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administrative units, public institutions and economic operators in terms of civil
protection, according to specific types of hazards (reference to all types of natural
hazards and including safety measures aimed at reducing risks) ; Law 107 of 1996 Water Law, with subsequent additions (treatment of floods and extreme weather events
and prohibition of storage of chemicals in areas at risk of flooding) and so on.
The methodology used is based on methods such as cabinet, which involves the
analysis of the literature, adapted to the geomorphological specifics of the studied area.
Morphographic method that involves the qualitative analysis of the relief. In order to
identify the vulnerability of the researched area, the documentation phase using the
specialized literature was performed in the initial phase, in the second phase the
cartographic basis necessary to determine the vulnerability of the area was designed,
thus using the geographical mapping method, which is based on measurements,
observations and comparisons. Thus, the environmental elements are located on the
map by conventional signs.
Thus, in the ArcMap program were introduced the necessary data, vectors such as:
the level curves with which the hypsometric map is made. The functions of the program
will be used to make maps of orientation, geology, slope and land use. For each map
obtained, the result obtained must be reclassified. Thus the reclassification of
petrography is done as follows: soft rocks (gravels, sands), medium rocks (paragnais),
hard rocks (shales, limestones). Land use is also classified according to the dominant
characteristic, thus resulting in three categories of land use: the first which includes
forests, the second includes juniper and shrubs and the third category meadows and
rocks.
After reclassification, the geological maps are multiplied by the land use. The
analysis of land use in a morphometric analysis is an important step because the land
use in correlation with geology is closely related to favoring or preventing the
occurrence, manifestation of the evolution of current geomorphological processes and
slope dynamics. Further, the interpolation of the slope exposure map with the
geodeclivity map is performed. The resulting map is important for the analysis of the
distribution of geomorphological processes. The two ridges are open: reclassified slopes
and orientation. This multiplication is done in order to see where there are inclinations
of 00 - 100ᵒ and what exposure they have.
At the end, in order to obtain the map of the vulnerability of the area, the
reclassified maps of geology, slope and orientation will be multiplied. The result
obtained is also reclassified resulting in the final map of vulnerability for
geomorphological processes such as collapses over which were superimposed the
tourist routes in the area and the geomorphosites with which these routes intersect.
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3. RESULTS AND DISCUSSION
The relationships that occur at the level of the macrosystem as well as the actions
that man exerts on the environment and the environment on man is shown in Figure 1.
Thus, the impact represents the effects of human activities on an environmental
resource. And the risk is the consequences of hazards on a location of the territory's
vulnerability.
In tourism activities, hazards affect the infrastructure, material goods of tourists
and produce direct effects on tourists such as: panic, personal injury, loss of life. The
above structure is found in any territory where man carries out his activity, regardless
of its nature.
Natural phenomena occur depending on certain conditions, so in the analyzed
area, being located at an altitude of over 1800 m we can analyze only certain processes
that take place in this perimeter.
Geomorphological risks:
1) Gravitational processes
Gravity is a force generated by a category of particles (gravitons) that act from
inside the earth, in its core. This force is also the one that was the basis of the
concentration of matter from which the Earth is formed, maintains the atmosphere and
has a vital role for the formation and evolution of certain landforms such as landslides,
collapses, rolls. Certain forms of relief are directly subject to the action of gravity, which
represents not only the force that triggers a process, but is also the one that maintains
its dynamics helping to form a complex relief. Although gravity seems imperceptible, its
effects can be felt through the action of relief modeling, imprinting a movement with
various speeds on the materials in slope deposits. The movement generated by gravity
can have high speeds such as collapses or can be extremely slow in terms of material
components.
Hence the formation of gravitational processes that can be sudden or slow.
a) Collapses
Represents displacements of some pieces of rock that occur suddenly, under the
effect of gravitational force. When the slopes are steep, the collapse is manifested by free
fall and when the slopes are inclined, the collapse is made by jumping.
In order to carry out this process, certain conditions must be met:
- The slope must have a large slope, the rocks must be in direct contact with
external agents;
- The rock must be cracked as much as possible;
- Lack of vegetation or with a diminished role in protecting the exposed slope;
- Thermal oscillations and frequency of freeze-thaw diurnal cycles;
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- Production of dissolution;
The type of collapse located in the studied area are the individual collapses of
blocks, characteristic of the rocky cliffs of the mountains in the alpine floor. Here the
disintegration representing the main preliminary process, after the dislocation of the
rocks it falls in the form of singular blocks or in the form of cones, rubble at the base of
the slope.
They can cause human accidents (injury or death), as well as temporary blockage
of the traffic stops.
The predominant processes in the territory are those of the collapses type, as well
as in some places accentuated ravages. The factors that initiated and accentuated the
processes and their effects are the climatic and morphological ones. From a climatic
point of view, the action of precipitation, especially showers, on unprotected lands,
favors the concentration of a strong runoff. The slopes by slope and the length of the
profile, ensure the necessary conditions for a concentrated drainage of water.
According to Figure 2, in the predominantly analyzed area there are low risks at
altitudes of 1800, medium risks up to altitudes of about 2000, and on the ridge areas and
certain strips the risks begin to increase reaching the small areas to be high. The tourist
routes cross various parts with medium risks, but overall the analyzed area does not
present a high risk for tourists in terms of geomorphological processes. Being a single
sector where collapses take place, the Devil's Lathe, which was closed for the safety of
tourists. The marked geomorphosites can be visited mostly easily, only for the western
ones it is more difficult to access, being a fairly long tarsus, with steep ascent and
descent areas, the use of cables being necessary.

Figure 1. The direct relations between man and the environment and their actions.
(Panizza, 1993)
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Figure 2. Map of the vulnerability of the area to the risks of collapse processes

Figure 3. Tourist map of the researched area
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4. CONCLUSIONS
The resources offered by the natural environment such as: relief, vegetation, fauna,
waters, climate are theoretically considered to offer an inexhaustible tourist potential,
but an ideal limit must be known until the tourist exploitation harms the structure and
characteristics of the geographical landscape (especially the components of fauna and
vegetation which are elements that can be depleted over time, if no increased attention
is paid to them). When the relief-tourism relationship is analyzed, a double meaning of
the interaction between the two elements is identified, as the relief influences and
generates tourism supporting the basic elements, in turn tourism exerts a certain impact
on the relief through activities and arrangements. Thus, according to fig. 4, the relief
represents a physical support for the support of tourism, on this support developing
infrastructure elements (paths and access roads, food and accommodation bases), as
well as the base. However, analyzing the structure of tourist resources, it is found that
the relief elements have the greatest attractiveness, this being conferred by a complex
variety of shapes, in Figure 3, being also represented the most important
geomorphosites within the researched area. So, the relief is also the one that imposes
limits in the accessibility of a territory depending on the processes that take place in a
certain area.
In conclusion, following the analysis performed on the area, most geomorphosites
and routes can be accessed by inexperienced tourists but with a higher physical
endurance, and only for a few better training and experience is needed. Regarding the
vulnerability of the territory, fortunately it is largely protected from geomorphological
processes dangerous for tourists. Only one sector of the route, the Devil's Lathe, being
closed for these reasons.
The lack of a modern and extensive tourist base does not allow a very large
number of visitors to stay in the area. But the routes here are among the best known in
the country and receive a large number of national and international tourists. And the
management of the area within Lake Balea is very poorly developed, the sellers
occupying a very large space on the road, thus leading to poor access to the area.
The risk to which tourists are exposed by visiting the analyzed area are minimal,
especially in the hot season. But there are temperature fluctuations and precipitation
during the summer, so tourists can be instantly caught on storms, hail, lightning, and the
very high risk of avalanches in winter.
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