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LAND USE AND IMPACT ON SLOPE MODELLING
WITHIN THE SEBEŞ RIVER BASIN
Marioara COSTEA 1
Abstract: The Sebeş basin represents a morphohydrographical entity, covering a surface
of 1,289 square km, at the contact of the Southern Carpathian Mountains with the
Transylvania Depression. The combined action of both the internal and the external factors
determined a distinctive evolution of the relief within the basin, which is subordinated to
the two morphostructural units. The background of the current geomorphologic processes in
the Sebeş basin represents the consequence of the association among rock types, geological
structure and modelling agent. The natural modelling processes are powerful and doubled
by the man-induced processes, as a consequence of man’s intervention in the riverbeds, but
also in the interfluve surfaces and slopes through the activities specific to the
hydroenergetical, forest and agricultural use. The man-induced impact, through the location
of the settlements, lines of communication, economic units and moreover, the land use and
the change of its destination, determine an obvious differentiation of the slopes stability
status. In order to evaluate the man-induced impact in the erosion of the slopes and their
susceptibility to various processes, we have taken into consideration the permanent
correlation of the geomorphologic indices with the forests’ extension degree for the
topographical surface, the compactness and the consistency of the forest layers or the
dispersion and fragile character of the vegetal layer in pastoral areas. There can be also
added the dispersion or the concentration degree of the settlements, the pastoral economy
and the hydroenergetical exploitation, specific to the mountainous area and the predominant
agricultural and industrial use in the depression and plateau areas.
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METHODOLOGICAL FRAMEWORK
Through its morphometric characteristics and its specific features introduced
by the petrographic structure and climatic conditions, the relief represents the
defining element of natural background physiognomy in the Sebeş basin, while the
land use, directly and closely depending on the natural background and the socioeconomic development, represents one of the most important territorial economic
indicators, but also the most obvious and immediately perceptible indicator of
environment conditions capitalization. As the area of the Sebeş hydrographical
basin is very large and the analysis would be highly subjective at this scale, we
have suggested a minute analysis regarding representative areas of the two sectors
of the basin. Although the 5 analysed sectors cover a limited area, they possess
features which can also be found in other locations of the basin. Even if, in our
analysis we have just mentioned the favourable geological background, as a
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passive factor and the climatic stress, as an active factor for modelling, we have to
underline their importance. We can also add that all over the Sebeş basin area, the
factors which are essential in conditioning and generating the geomorphologic
processes combine each other and determine associations of processes, having
various intensities and area development. Their impact may be direct and
immediate or indirect and in this case all the environment components within the
basin undergo long-term effects.
The natural and man-induced factors which condition the Sebeş
hydrographical basin dynamics therefore operate as complex systems. As part of
them one factor or an ensemble of factors with an active, decisive role become
conspicuous, proportioning and characterising the evolution of the relief in the
analysed areas. The correlative approach and the application of cartographic,
graphic, statistical-mathematical models but also the impact matrix in our research
allows us to highlight the features of the relations between the land use and
modelling, but also to identify the dysfunctions that lead to the critical evolution of
the geomorphosystem.
The relations among the characteristics of the morphological area, the land
use and current subaerial erosion through elementary or complex processes, as for
example
the
impact
various
man-induced
actions
have
on
activating/reactivating/starting/diminishing the modelling processes in the Sebeş
basin, are determined through the following modalities:
- the qualitative analysis of the relief and the distribution of current
geomorphological processes, accompanied by the quantitative analysis, statisticalmathematical, by correlating the land use categories with the morphometric
indicators: altitude, fragmentation, slopes, slope exposition (Costea, 2003, 2005);
- the impact matrix after Leopold et al. (1970) quoted by Glasson et al.
(1999), the most common prediction and primary impact evaluation method – as a
direct result of the man-induced actions, but also a secondary impact evaluation
method – as a consequence of this action on the environment through natural and
anthropogenic background change.
CASE STUDIES IN THE REPRESENTATIVE AREAS
1. The influence area of the Oaşa basin
This area is representative for the Carpathian basin of the Sebeş river;
from the morphogenetic and morphoevolutive point of view, it belongs to the
sculptural complex Râu-Şes, dating in the Lower Miocen, the altitude of which
oscillates between 1,700-1,650 m, at the level of the peaks and ± 1,200 m at the
level of the intermountain depression Oaşa, strongly overlapping the lower
complex of erosion, Gornoviţa. In this area, the second level of Râu Şes area is
very well represented at the level of interfluves, displaying altitudes of about 1,350
– 1,500 m, which gradually decrease to 1,250 – 1,200 m; it appears as lower and
rounded steps located among the tributaries of the second generation valleys
(compared to the Sebeş, which belongs to the first generation), along the middle
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sector of the Sebeş: Tomnătăcelu (1375 m), Gârciogu (1306 m), Răstoaca
Hurdubeului (1361 m), Oaşa Mare (1365 m), Oaşa Mică – Diudiu (1402 m),
Dâmbu Şerpilor (1367) etc. Although the percentage of forests in this sector is very
significant, about 78% of the total surface, at the level of interfluves, there appear
secondary pastures on 7% of the area, resulted after clearings, while at the foot of
the slopes, both in the basins of the Oaşa and its tributaries, there develop natural
excessively moisturized grasslands on about 4% of the area (fig.1, 3).
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Fig. 2

At the level of interfluves or on the slopes, in the circumstances of a
compact, dense forest layer, the ablation developing on 15% of the area, still
represents a risk factor, meaning that the spruce fir forests, characteristic for this
sector, have a poor litter and the space among the trees, especially when the slopes
exceed 15º, favour both a surface drainage that carry the litter and the soil, but also
the canalizing of the drainage. This facilitates the appearance of the root system to
the day and the loss of the upper soil horizons. Thus, when this action is combined
with powerful, violent winds or the growing heavier of trees crowning because of
large amounts of snow, there occur uprooting or stump ripping, especially at the
upper limit of the forest.
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Fig.3 The geomorphodynamic map of the influence area of the Oaşa storage basin
A. The relief complex:
1. Râu Şes I Surface;
2. Râu Şes II Surface;
3. Outliers;
4. Residual relief;
5. Isolated cliffs;
6. Depression basins;
7. Gorges;
8. Slopes over 25o.

B. The morphodynamic
complex of the current
geomorphologic processes:
9. Surface erosion;
10. Diffuse rain-wash;
11. Concentrated rain-wash;
12. Furrows and ravines;
13. Torrents;
14. Collapse scarp;
15. Alluvial cones;
16. Proluvial trains;
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C. Land use:
17. River system;
18. Submerged streams;
19. Breaches of slope on the
longitudinal profile of the
valleys;
20. Basin;
21. The upper limit of the
forest;
22. Sheepfolds.

It is the geographical location that reflects the genesis of this intermountain
depression: contact and hydrographical convergence, a genesis determined by the
adjustment of the hydrographical network to the ancient structure (D.D. Burileanu,
1941) and by local subsidence and distensions corresponding to the Styrian and
Moldavian movements (Gr. Posea, 2002). Its 5 km length and only 1-1.5 km
breadth make this intermountain depression resemble to a depression couloir, being
oriented South-North in accordance with the streams that drain it: Sălanele and
Frumoasa.
The landscape of this depression has been strongly man-modified by the
coniferous trees´ clearings at the foot of the slopes and Oaşa dam construction;
behind the latter the water of the basin covered the depression and the mouths of
the tributaries, at the normal retention level, displaying a surface of 4,2 sq km,
respectively 9% of the analysed area. Thus, it developed an organized landscape
the dominant component of which is the basin that perfectly integrates in the
natural background. This basin stocks and reorients the energetic and material
inflow in Oaşa depression, having a moderating role for the meteorological
parameters and creating a specific topoclimate, which influence the vegetation and
the tourist use of the depression couloir.
Yet, there are negative aspects too, which reflect the man-induced impact in
some natural processes functioning: the change of the local base level that leads to
an acceleration of the torrential erosion (21% of the analysed surface is covered by
torrents directed to the basin), an acceleration of the surface erosion, 7% of the
interfluve surface being affected by water erosion and 16% by rain-wash and
concentrated drainage, upstream the Oaşa dam (fig.2, fig.3). Also, active clogging
processes of Oaşa lake have been registered, especially at the tributaries´ mouth,
abrasion processes of the slopes induced by the lake surface and oscillations of the
water level may generate the acceleration or undermining of slope processes, the
acceleration of gravitational processes downstream the dam or the agglomeration
of the disintegrated material in the riverbed, which may determine its aggradation
(I.Ichim ş.a. 1989) etc.

THE BISTRA – THE ŞUGAG VALLEY INTERFLUVE SECTOR
This sector is placed on the right macroslope of the Sebeş Valley, afferent to
the Cândrel Mountains and represented by interfluvial areas, with a general
orientation South-North, but also southeastern – northwestern towards the Sebeş
river axis, in accordance with the flow direction of its tributary, the Bistra.
From the morphogenetic and morphoevolutive point of view, this sector both
corresponds to the Râu Şes II (Lower Miocene - Sarmatian), with altitudes of
±1300 m, but also to the upper Gornoviţa erosion level (Pontian, Gr. Posea & al.,
1974) in the shape of valley benches up to altitudes of ±1,200 m on the Şugag
Valley and locally, on the Bistra Valley. The main summits limited by the Dobra
basin on the one side and the Bistra basin on the other side are well represented
here: Pogoana (1,424 m), Duşa, Tâlha Socilor (± 1,400 m), La Bătrâna (1,366 m),
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Porumbelu (1,353 m), Fântânele (1,260 m). The interfluves are prolonged, rounded
or flat, these characteristics having supported and favoured the access towards the
highest areas, the placing and maintaining of commercial roads (ways) or moving
routes of flocks on the same routes, as for instance Muncelul – Ciuciula –
Marginea lui Manu route in this sector. We mention that there is an emphasized
contrast in setting between the rounded or even flat summits of this level and the
narrow, deep valleys materialized by a relief energy of 300 – 500 m, which, in the
context of a predominantly pastoral use (55 %) generates an intensified regressive
erosion and a degradation of the river heads through active ravines and surface
water erosion (about 30 % of the area ) (fig.4, fig.5, fig.6).
The 38 % forest use of the analysed area, with spruce fir forests
prevailing, is mostly specific to the slopes on the interfluve top; it has been
replaced by secondary grasslands, which resulted after man-induced clearings for
an extension of the pastoral domain, nowadays covering over 55 % of the area
(fig.5). These actions are rendered by the regional toponyms „curătură” and „runc”:
Curata Mare, Runcu Cailor etc. As this sector is situated in the medium Carpathian
slope level and the different inclination of the slopes in the circumstance of the
predominantly northward exposition is only favouring a seasonal intensity of
climate conditions: congelifraction cycles that act upon the crystalline schists and
torrential processes. The way water supply is achieved in the case of the
interfluves, the correlation surfaces and the valleys of this level, as well as in the
case of the entire hydrographical basin, is directly dependent on the annual
precipitation regime. This is characterised by maximum values at the end of spring
and the beginning of summer and minimum values in January-February, the
erosive action in this denudation level being controlled by pluvial denudation.
Given the situation associated with massive clearings for pastoral domain
extension or hydroenergetical planning, an immediate consequence of pluvial
denudation is represented the loss of soil. The massive clearings and pastoral use of
these interfluve areas determined and intensified some geomorphologic processes:
rain-wash and surface water erosion (4.81 sq km, respectively 23 % of the sector
area), ravines (7 % of the area), torrents (37 % of the area) and superficial
landslides such as solifluxion (about 6 % of the area) (fig.6). These require a
special attention, a continuous monitoring and land improvement measures in order
to diminish erosion and increase the productivity of the pasture lands. In this
respect, the northern slope of the Bistra Valley and the western one of the Şugag
Valley require urgent afforestation because the degradation degree through furrows
and ravines is very high (2.5 – 3.5 km/sq km) and the intense man-induced pastoral
practices and stables constitute an active factor in the appearance and maintenance
of degradation processes (the density of sheepfolds and stables is about 19 units per
sq km).
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Fig.

4 The Bistra – the Şugag Valley interfluve sector

1. Râu Şes II Erosion Level; 2. Gornoviţa I (Bârsana – Jina) Erosion Level; 3. Heights; Peaks;
4. Diffuse Springs; 5. Bank erosion, ravines valleys/ depth (m); 6. Ravines / depth (m); 7.
Furrows; 8. The upper limit of the forest; 9. Forest; 10. Stables, Sheepfolds; 11. Springs; 12.The
intermittent hydrographical network; 13. The permanent hydrographical network.
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JINA – POIANA SECTOR
Developed on the Gornoviţa level, this sector includes the watershed between the
Mureş basin and Olt basin (Dobra, Nedeiu, Sălişte and Valea Poienii). The quasi-horizontal
erosion surface is very well represented and lowers (Gr. Posea, 1969), reaching ± 900 m north
of Jina on Fruntea Neagră plateau, with northward prolongations in Nedeiu Hill (800 – 885
m) placed between the homonymous valley and its left side tributaries – the Dumbrăviţa
Valley and the Cucuruzului Valley (fig. 9). In this sector, the flat marginal surface (3 to10º
slopes) contrasts with the highly inclined slopes of the valleys. The morphometric differences
are doubled by the bio-pedo-climatic differences, easily recognizable by its vegetation
covering degree and its typology. The flatness of the interfluves and the minor relief energy in
the lower denudation level (25–50–80 m/sq km) and the favourable climate conditions
favoured permanent settlements on flat interfluves: Jina, Poiana Sibiului, isolated stables on
the summits, which are included either in the above mentioned high settlements or in the
valley settlements: Dobra, Şugag, Căpâlna, etc.
In comparison with the previously analysed sector, that is better afforested, this
sector is characterized by the maximum extension of grasslands, which represent almost half
the area (49%). This feature is also pointed out by toponymy: Poiana Sibiului, Poiana Pietrei,
Delniţă etc. The secondary pastures resulted after the clearings that took place more than a
century ago (1870) in Dobrei, Poianei, Nedeiului basins, with a forest exploitation purpose.
The pastures and hayfields subsequently extended as a result of the main occupation of the
people: shepherding and breeding (fig.7, fig.9). Small land patches are used for crops (corn,
rye) or for tree growing.
The forest use is poorly represented on the summits than along the valleys, covering a
surface of 7.18 sq km, respectively 32 % of the present sector area. The deciduous trees forests
(beech tree, oak tree and birch tree, oak tree and hornbeam) are scattered at the interfluves level and
the forests of beech tree and pine tree or solely coniferous trees are better represented in the valleys,
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at the limits of some vegetation inversion areas, as a result of local pedoclimatic conditions, specific
to intra-Carpathian valley couloirs, with 400 – 500 m/sq km relief energy.
Referring to these differences between the interfluve surfaces and the
valleys included in the marginal Carpathian surface, M. Buza (2000) pointed out a
land use inversion mainly generated by the relief characteristics. The cleared areas
totally overlap a favorable exposition, being nowadays represented by grasslands
and cultivated lands, placed at over 900 m, therefore in the proper mountainous
area, while at 700 – 900 m altitude the forests prevail on the slopes.
The great density of stables (6 units/sq km) justifies a mountainous
economy type based on pastoral activities and reflects the winter stay phenomenon
of the animals. The scattered and seasonal settlements are interconnected by a
dense cart roads and paths network (0.2 sq km), taken over and increased by animal
paths. The setting highlights a great frequency of land degradation through: ravines
on almost 1 sq km, sheet erosion and rain-wash on almost 4 sq km, torrents on a
7.3 sq km area and low, medium depth landslides and solifluxion on over 1,5 sq km
(fig.8).
In this case, because of the regressive spring withdrawals, it comes up the
possibility of the capture of the Cibin tributaries by the Secaşul Mare through
Poienii – Rodul Valley. This phenomenon is possible because of the friability of
the piedmont deposits and the lower standard level of the Mureş at Alba Iulia than
the one of the Olt at Turnu Roşu.
The slopes dynamics is extremely active where the fragmentation density
is maximum. Thus, source scarps, gutters, ravines and furrows appear, having a
larger development in basins of the Nedeiu, the Cucuruz Valley, the Dumbrăviţa
Valley etc. (fig.9). The areas with the highest degradation appear on first and
second degree basins under Măgura Poienii, in the upstream basins of the
Cosoarele and the Chipeşii and at Nedeiu spring. The degradation sectors overlap
the pasture use and epizone chrystalline schists area, easier to model; above this
area a sedimentary deposit is disposed in patches, made up of gravels and sands
with clay intercalations.
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Fig. 7: Use types
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Fig. 9 Degraded springs in Sebeş basin in Jina – Poiana sector
1. Gornoviţa surface ; 2. Outliers; 3. Peak; 4. Elevation mark; 5. Ravines; 6. Furrows;
7. Scarps of superficial landslides/the depth of the scarp (m); 8. River bank erosion; 9.
The upper limit of the forest; 10. Forest; 11. The watershed between the Mureş basin
and the Olt basin; 12. Permanent hydrographical network; 13. temporary
hydrographical network; 14. Regressive streams; 15. Settlement;
16. Sheepfolds and stables.

Several springs outline the contact among geological formations, they supply
and maintain the degradation phenomena (Ghergheleu Spring at Poiana Sibiului).
Together with these, pedogenetic processes generated by clearings and
overgrazing, or the processes generated by the chemical weathering such as nitrates
and nitrites enriching and the natural vegetation degradation because of the pedogeomorphologic processes or ruderal species appearance allow to point out some
intensely degraded areas, known in the local toponymy as „vârtoape”.
THE SPINEL – THE SECAŞUL MARE BASIN
The Spinel Valley, a left tributary of the Secaşul Mare, displaying a
temporary flow regime, partially drains the East – northeastern extremity of the
analyzed basin, below Chicera Amnaşului. At the level of the northern and the
southern watershed of the Spinel basin, the Secaşelor surface spreads, at ± 500 m
altitude, as mild hills, almost flattened, that descend to 450 m altitude in saddles
rises up to 520 m in the hillocks and cairns that are situated 40 - 60 m higher than
the former. It has a classical display on Coasta Lupului interfluve and can be
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followed on the left side of the Secaşul Mare basin, between its springs and the
Spinel Valley.
This surface is found even south of the Spinel Valley, in the eastern part of
Apold couloir, at the basis of Amnaş surface towards the Potca Hill, as outliers
separated by saddles, which descend under 450 m altitude: La Potcă (421 m),
Gorganu Apoldu de Jos (425 m). The general declivity is from northeast to
southwest and onto the valley couloirs, being connected to the deepening of the
valley network at the end of the Romanian and the beginning of the Pleistocen
(Villafranchian). In the context of a total lack of forests, of grasslands
predominance and sporadic presence of a shrub layer, the Pliocene deposits, made
up of sands, marls and panonian clays, offer a high morphodynamic potential to the
slopes (Fig 10).
All these circumstances, the slopes high declivity, cuesta front type (25 –
35o), the relief energy (80 - 150 m) and the torrential fragmentation (2.5 – 3.5
km/sq km) favours regressive erosion, profound landslides and reactivations of
superficial slides. Thus, in a total area of the sector of 12 sq km, the stable surfaces
represent about 11%, the surfaces affected by torrentiality about 9%, the surfaces
affected by reactivated slides about 15 % and the accumulation processes on the
bottom of the valleys about 9%. Sheet erosion processes display the highest rate,
affecting 56 % of the analysed sector, especially on the structural surfaces, with 7 –
15 – 20o declivity.
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Fig. 10: Coasta Lupului - geomorphologic processes – use categories
The Northern part of the analyzed sector is represented by Coasta Lupului, a
cuesta front with high slopes, which is totally affected by gravitational processes.
The south – southwestern exposition and the powerful insolation favour
evaporation and disturb the internal equilibrium of the clay deposits. The pastoral
use and the frequent man induced excavations for clay exploitation, but also some
old slides contribute to the continuous degradation of the entire slope, generating
complex scarps.
The present reactivations are generally superficial and confer a waving
aspect (with different sized waves that develop on the entire slope on dozens of
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square meters and 0.5 – 1.5 – 3 m high scarps). Presently, the active sectors are the
ones where the deepening of some ravines and their regressive withdrawal
determined the precarious equilibrium of the slope to collapse. In Gorganul Apoldu
de Jos Hill (426 m), a profound slide can be identified on the right side of the road
between Apoldu de Jos and Ludoş.
The main scarp is situated at the upper side of the slope with a northwestern
exposition, a 15 – 20 m height and completely fixed by the arborescent vegetation.
At its base, there is a quasihorizontal surface on which two monticles are placed (34 m high and about 20 m in diameter landslide hillocks) – outliers detached as
remains from the two alignments of waves disposed on a northeastern –
southwestern direction. This surface continues with a second scarp, slightly waved
and stabilized through a grass layer, at the base of which there is a deluvial gliding
glacis that is connected with the meadow of the Secaşul Mare river. The two scarps
and their dimensions indicate a combined evolution of the landslide and its
detrusive-delapsive character. The landslide is affected by current geomorphologic
processes, the rain-wash, gully erosion and solifluxion being evident and doubled
by the forest and the pastoral use.
DAIA VALLEY SPRINGS - SECAŞELOR PLATEAU
This sector develops on a 20 sq km surface and comprises the springs’ area
of the last right tributary of the Secaşul Mare behind the confluence with the Sebeş
river. The lower erosion surface – Secaşelor surface – situated at ± 500 m altitude
(fig.11) has a maximum development at the level of the main interfluve (the
northern watershed of Secaşul Mare basin). It is present as a mild summit, almost
flattened, that descends under 450 m altitude in saddles and barely reaches 450 –
500 m in landslide hillocks and cairns. It has a typical development on the main
interfluve between the Şpring Valley and the Slatina Valley (Daia), Carpen Hill
(491 m), Gherghelăul Mare (479 m) etc.
This surface resulted after the pedimentation processes in friable rocks
(Sandu, Maria, 1998; Raboca N., 1995), by the regression of the slopes parallel to
the slope line and their basis embedment in glacis deposits. Nowadays, this
phenomenon is realized because of the erosion induced by stress and the variability
of climatic conditions in the context of an agricultural use of the land or even
abandoned areas. The upper part of the landslides (± 400 m) and the quasihorizontal surfaces have been affected by pluviodenudation and landslides. The
denudation of the material on the slopes determines the extension of the meadows
and the glacis accumulation (fig.11).
As a morphodynamic feature of this sector, we highlight the land
degradation, that occurs to the prejudice of the lower levelling surface of Secaşelor
Plateau (Costea, Marioara, 2005) and is closely connected with the very intense
landslides on about 13% of the analyzed sector, the torrents and the ravines
presence on 12 % of the analyzed area, especially in the upper half or third of the
afforested slopes (the forest covers only 7% of the sector surface) and a
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predominant grassland use of the land (58% of the area) or even an agricultural
use of the land (27% of the area) (fig.12, fig.13). Thus, a degraded spring area
outlines at 390 – 460 m altitude, with slide complex areas in which processes
interfere and regressive erosion permanently menaces the interfluve areas (fig 11).
In this sector, as well as in the others, the denudation processes are predominant,
being represented by the surface drainage and rain-wash (42% of the total area of
the sector). At the basis of the slopes, there can be noticed an embedment of the
slopes in alluvia, an agglomeration of the meadows through accumulation
processes (on 10% of the area) as a result of the weak competitive potential of the
hydrographical network.
Thus, within the plateau area, the levelling surfaces such as the one of the
Secaş river, function as reception and energetic transfer areas, because of their
upper position as compared to the valley couloirs, the complex use and the high
human pressure. All these determine an increase of the erosion potential in case of
slopes which is transmitted through a positive feedback relation, both in the
interfluve areas and the valleys (Raboca, N., 1995). The risk increases when they
constitute the area of the settlement Daia Română. The situation is similar at Ludoş
on the upper course of the Secaşul Mare, at Sângătin on the homonymous valley,
Doştat, Boz and Draşov on the Valea Boz, Vingard and Şpring on the Şpringul
Valley.

Fig. 11 Current geomorphologic processes in the upper basin of the Daia Valley
1. Secaşelor Surface; 2. Valley benches level; 3. Outliers; 4. Saddles; 5. Heights,
peaks; 6. Cuesta front; 7. Structural surface; 8. Subsequent depression among
hills; 9. Scarps; 10. Slide waves; 11. Gliding glacis; 12. Ravines; 13. Furrows;
14. Rain-wash and sheet erosion; 15. Settlement; 16. The northern watershed
of the Secaşul Mare Basin (V.Daia); 17. Permanent and temporary
hydrographical network.
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Fig.12 Daia Sector - land use categories
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Fig.13 Daia Sector – the areas affected by current processes
PRESENTATION OF THE RESULTS
The analysis on representative areas has been centralized in an impact
matrix, according to the previously presented methodology. The matrix is
bidimensional; horizontally, along the first row the land use categories are
mentioned and vertically, the elementary and complex geomorphologic processes
regarding erosion are specified on the first column. The matrix has been modified
through simplification and renouncing at the quantification of the interaction
between the use category and the process type; this has been described depending
on its favourable or restrictive character in starting and maintaining the process.
The amplitude of the interaction can be established by values comprised between 1
(reduced impact) and 10 (powerful impact), but never 0 (absent impact). The
quantifiation of the impact has not been put in practice taking into consideration
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that the qualitative attribution is rather highly subjective. For the two considered
impact parameters (amplitude and importance), the values that can be attributed to
the relations may be positive or negative, which denotes a positive or negative
impact in the starting point or the development of the processes (Canter, 1977,
Vădineanu, 1999). When the relations between the land use and the
geomorphologic processes could not be determined, the question mark has been
used, which reveals an rateher ambiguous relation (Costea, 2006).
The Impact Matrix
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+2 -2
-1
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+1 -1
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-1
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+4
+2
-1 +2
+5
-1
+3
+2
+2 -1
-1
-1

-1
-1
-1
-1
-1

-1

+1

+1
+1

+1

+1

+1

-1

-1

-1

+1

+1

+1

+1
+1
+1
+1
+1
-1
-1
+1
+1
+1

+1 -1
+2
+3
?
+1
-1
-1
-1
-1
-1

Forests

Secondary
grasslands

Land use
Geomorphologic
processes

Stabilized
surfaces
Surface erosion
Streaming
Ravines
Torrents
Collapses
Landslides
Soil running
Accumulation
Clogging
Abrasion

-1
?
-1
-1

The centralization of the data in this matrix (impact diagram) reveals the
following aspects:
- The strong, positive connection between the extension of the afforested
areas and the stability of the lands regarding various current geomorphologic
processes in four of the five analyzed cases, mentioning the fact that in one of the
cases the forest is missing.
- The development of the pluviodenudational processes (torrents, ravines,
streams) is confirmed in two of the five cases within the afforested areas:
a. In the influence area of the Oaşa basin, where they can be attributed
both to the man-induced change of the basis level which is important to consider
when discussing the erosion in the upper basin of Sebeş river through the
construction of the dam; this has led to the intensification of the erosion upstream
(phenomenon that is also valid for the influence areas of the other basins built on
the Sebeş river or on the Secaşul Mare tributaries), but also to this area’s position
within the spruce fir forests layer, which favours the concentrated drainage due to
its trees crowns and litter characteristics;
b. In the Bistra – Coasta Porumbelului sector the situation can be
explained both by the terminal sectors of the ravines and the torrents’ position in
the forest, areas in which their highest depth and slide is registered, maintaining a
concentrated drainage, but also by the massive clearings in the upper parts of the
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slopes and the gutters and furrows that have been subsequently deepened and
highlighted by the spasmodic character of the drainage, in the context of torrential
processes and a spruce fir forest predominance.
- The effect of the forest land use over the other current geomorphologic
processes (gravitational, accumulative) is ambiguous in the case of solifluxion or
even negative in the case of landslides and collapses, meaning that the presence or
the intensification of these processes have not been registered in the forests.
- The connection is positive and strong between the grassland, hay field
use and the pluvodenudational processes. This is valid in four of the five cases for
the surface erosion, in all five cases for torrents and in two cases for rain-wash and
gully erosion. This connection indicates the fact that, in this land use category’s
case, the man-induced impact (through actions as: shepherding, upturning,
agricultural practices, excavations and materials exploitation from the slopes)
leads, in time, to the intensification of these processes on animal-made paths,
access roads following the highest level of the slope.
- There is a direct and positive connection between the grassland, hay
field use and the development of the gravitational processes, meaning they are
favoured, a fact which is valid in three of the five cases where the grasslands have
a maximum extension; the gravitational processes under the form of profound
landslides, both small depth and surface ones (solifluxion) are present and
highlighted on the 15 – 25o inclined slopes, moreover in their upper half or third
part. They are maintained and highlighted by the geological stratum, made up of
clay deposits and by the presence of some springs, which either appeared after the
sectioning of the aquifer at the terminal bedding or on the structural surfaces of the
plateau, or came up at the contact between the crystalline and the sedimentary layer
(Jina, Poiana). These areas display an intense dynamics as a result of the
association between the gravitational and pluviodenudational processes, which
ultimately implies the export of the material and the appearance and accumulation
of the glacis deposits at the basis of the slopes.
- The agricultural use has a stimulating effect for the pluviodenudation
when the ploughing is made according to the slope level line or in case of the
abandoning or lying fallows; at the level of the agricultural terraces, these actions
generate the reactivation of the landslides in the fronts of the pseudo-terraces.
- The hydroenergetical construction within the Sebeş river basin and the
exploitation of the energetic potential of the rivers in a mechanical treatment
regimen, bottom discharge, surface discharge generate the highlighting of the
abrasion, streaming and ablation processes on the banks of the Oaşa basin, but also
the reactivating clogging and the embedment in their own alluvia of the Sebeş
river’s tributaries mouths, in the case of the basin’s dewatering. These processes
are also valid for the other storage plants. Also, in case of a large amount of water
released from the basin, a lateral and vertical erosion process of the minor riverbed
manifests downstream the basin, with visible effects over the slopes stability.
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CONCLUSION
The mosaic-like character of the land use in the Sebeş river basin, the
agricultural practices, the forest exploitation, the rivers hydroenergetical potential
exploitation etc. constitute active factors for the differential manifestation and the
diversified impact of slope geomorphologic processes. The clearings, the
overgrazing and the parceling of land in small lots, roads’ and access paths’
appearance, the abandonment of the agricultural areas or the areas covered by fruit
trees and vineyards, but also the inadequate techniques, incompatible with the
substratum type, the soil’s characteristics and the slopes’ declivity had a negative
impact on the territory and the maintenance of the slopes’ dynamic stability.
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