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The influence of the pedological factor on the relief dynamics within
Sasaus river catchment

Raluca-Georgiana ALEXANDRU
Daniela VLAD
Marius Mihai PAISA

Influenza del fattore pedologico sulla dinamica del paesaggio nel bacino
Sasaus. Il paesaggio ha un'influenza indiretta sullo sviluppo del suolo, attraverso
diversi fattori. Una caratteristica importante dei suoli & che essi sono soggetti ad
una serie di stadi nella loro evoluzione, ottengono un profilo profondo, con una
moltitudine di orizzonti ben differenziati. Questi tipi di suolo influenzano la
dinamica del paesaggio del bacino idrografico, attraverso la loro tessitura e
struttura, che sono piu 0 meno soggetti a certi processi geomorfologici. In questo
caso, causa dell'espansione dei depositi d'argilla, sabbia e ghiaia, i processi di
erosione di superficie sono dominanti a causa della pioggia e della rete

idrografica e a volte si incontrano frane di terreno.
Parole chiave: tipi di suolo, erosione del suolo, bacino idrografico di collina.

Influenta factorului pedologic asupra dinamicii reliefului in bazinul
hidrografic Sasaus. Relieful are o influenta indirecta asupra dezvoltarii a solului,
prin diferiti factori. O caracteristica importanta a solurilor este faptul ca acestea
sunt supuse printr-o serie de etape in evolutia lor, rezultand intr-un profil adanc,
cu multe orizonturi bine diferentiate. Aceste tipuri de sol influenteaza dinamica
de relief In cadrul bazinului hidrografic, prin textura si structura acestora, care
sunt mai mult sau mai putin predispuse la anumite procese geomorfologice. In
acest caz, datorita extinderii depozitelor de argila, nisipuri si pietrisuri, procesele
dominante sunt eroziunea de suprafata cauzata de ploi si de drenajul retelei

hidrografice si pe alocuri alunecarile de teren.

Cuvinte cheie: tipuri de sol, eroziunea solului, bazin hidrografic de deal.
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1. INTRODUCTION

Form a soil genetic point of view, the relief influences the orientation and steepness
of slopes and the soil distribution within the basin. The factors that influence the soil
developments are represented by landforms, lithology, underground water, climate,
vegetation and of course the time and anthropic factors.

The soil is a product of the natural environment and it represents a structured
factor, composed by mineral, organic and living organism’s compounds that formed and
evolved at the continental surface, respectively the upper layer of Earth, with different
properties depending on its composition [1].

There were many attempts to classify the soil types along the years, but one of the
most known is the naturalist classification of Dokuceaev, that was published in the 19th
century in Russia. This classification was based on the premises that soil is a natural
organism involved in a strong interaction with the environment.

In the 20th century a new system named Soil Taxonomy is initiated within the U.S.A.
which focused on the internal characteristics of the soil as a natural resource. Also in the
late 20t century, in Romania a new system that combined the two theories (American and
Russian) was implemented, this classification was to be known as The Romanian
Classification Soil System (S.R.C.S.)[2], which included XII soil classes and 34 soil types.

Due to several changes regarding the worldwide soil classification system an
initiative of renovation of S.R.C.S. was needed, thus the Romanian Soil Taxonomy System
was developed (S.R.T.S.)[3]. Although they are different systems of classification, some of
the old classes of soil names can be easily recognized within the new taxonomy, measures

taken to facilitate the change.

2.STUDY AREA

The study area is focused on Sasaus hydrographic basin (Figure 1). Sdsaus morpho-
hydrographic basin is situated within the Romanian territory, in the southern part of
Hartibaciu Plateau, a subunit of the Transylvanian Depression, an unit of Orogen with a
plateau terrain, and it is framed by the geographical coordinates 24°49'23" and 24°32'14"
Eastern longitude and 45°56'51" and 45°47'54" Northern latitude (Figure 2).
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Figure 1. Sisdus River catchment

(Source: SRTM Romania, Topographic Map)

Sasdus river basin is bordered in the North, Northwest and West by Hartibaciu

River basin, in the East by Cincu River basin and in the South by Olt River basin and it

occupies a total surface of 232,21 km?Z.

The geology of the basin area is relatively simple as it overlaps a Neogene

sedimentary package belonging to Sarmatian and Badenian, not cemented rocks (sands and

gravels) or weakly cemented rocks (friable sandstone, thin horizons of conglomerates, clays

and marls).
Soil properties. Soil genetic

type represents a group of similar soils, separated

within a class of soils, characterized by a specific manifestation of one or more of the

following diagnosis elements: precise

class diagnosis horizon, aquatic properties [4].

[118]
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Therefore, these traits show the mobility of soil processes influenced by general
conditions of climate, hydrology, biology, lithology and anthropic degree of the location

where the soil forms and evolves.
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Figure 2. The location of Sisdus River catchment within Romania
(Source: SRTM Romania)

Erodosols (ER) are a part of the Antrisols class. They have an explicit profile with

strong fragmentation due to erosion. They present an anthropogenic horizon with the lack

of A and E horizons due to erosion caused by inadequate land usage and anthropic

activities. Also due to intense erosion it presents on the upper layer (B or C horizons)

altered soil fragments with anthropogenic horizon of minimum 50 cm thick or 30-35 cm

thick in skeletal situations.

Erodosols are perceived as a result from other soils that have been affected by
removing the upper layers through intense natural erosion processes or strictly anthropic
processes of soil removal [5]. This type of soil (Table 1) is encountered in plateau, piedmont
and hilly regions on heavily inclined surfaces that have been affected by deforestation.
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Table 1. Soil types encountered within Sasius Hydrographic basin

Erodisols Erodosols ‘
Marshy soils Gleysols

Albic luvisols (podzolic illuvial clay) Luvosols

Pseudorendzinic soil Faeozioms

Alluvial soils Fluvisols

Brown illuvial clay soils Preluvosols

Brown eumezobazic soil Eutricambosols

Brown luvic soils (podzolite soils) Luvosols

Black clinohydromorphic soils Faeozioms

(Source: S.R.C.S, 1980; S.R.T.S., 2003)

The main characteristic of this soil is its sandy texture. Considering the soil and
climate circumstances of Romania, the wind erosion only affect small plain areas and rarely
mountainous areas, thus in the S3asaus basin this type of soil was mainly eroded by water.
Soil horizons are the result of the dominance of one or more sets of processes over other
processes through time [6].

Under the aspect of hydric erosion, it occurs in three distinct phases: the first phase,
soil particles are detached, in the second sediments are transported to a certain distance
from the detachment and in the third phase they are deposited [7].

Gleysols (GS) are soils that develop under wet conditions, have a thin (<8 cm) or
none at all, Ah horizon and is underlain by a mottle gray or brownish gleyed material. Moss
peat that has identifiable plant remains may occur on the surface [8]. Gleysols occur mainly
in lowland areas where the groundwater comes close to the surface and the soil is saturated
with water for long periods of time.

Conditioned by excessive wetness at shallow depth, this type of soil has oxygen
deficit for considerable periods (known as a reduced state) which gives a typical bluish
/greenish/ grayish colour to the soil [3]. They usually have a compact clay-loamy texture
that makes them difficult to exploit due to their low content of humus and weak structure.

Luvosols (LV) fall into Luvisol class and contain as soil subunits: brown luvic soil,
reddish-brown luvic soil and albic luvisol soil, specifically with argic B horizon (Bt) with
chrome over 3.5 (at humidity) starting from the upper layer, not including the soils with a B
argic-natric horizon (Btna).

They are commonly found on depression surfaces near hill, plateau and piedmont

regions that reach altitudes between 200-800m (Transylvania Plateau, Moldovei Plateau,

[120]
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Getic Plateau etc) and also on old river terraces. These soils have a deficit of acid materials
(calcium and iron minerals) and are represented by sand, clays, loams and sandstones.

Faeozioms (FZ) are a part of Cernisols class, and has held different names over time
such as degraded chernozem, podzol and gray forest soil, and it is always defined by the
appearance at the surface of a A mollic horizon type (Am).

Faeozioms are often located in cold and damp areas with large extend in plateaus,
sub-Carpathian depressions (dep. Sibiu, dep. Brasov etc.), in eastern Transylvanian Plain
and also in the higher sector of the Romanian Plain. These soils are developed on flat or
weak steep surfaces or on slopes with a reduced drainage system. Faeozioms deposits are
found mainly on clayey or clay texture, sometimes coarse, represented by clay or marl-
clays.
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Figure 3. Soil map within the Sasaus River catchment, according to S.R.T'S.

(Source: Soil map of Romania 1:200.000, with adjustments)
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Fluvisols (FL) are soils having fluvic soil material starting within 25 cm from the soil
surface and continuing to a depth of at least 50 cm from the soil surface. They have no
diagnostic horizons other than a histic, mollic, ochric, takyric, umbric, yermic, salic, or
sulfuric horizon.

According to the L.C.P.A. [9] classification (Figure 3), Fluvisols include alluvial soils,
alluvial protosols and colluvisols. These soils are found in relatively young relief units,
formed from water flowing actions in delta regions, lake areas or sectors affected by floods
from time to time from the floodplains of large rivers in Romania (Olt, Jiu, Mures, Timis
etc.). Fluvisols are characterized by limited accumulation as an effect of repeated alluvial

deposits that block the fixing and development of vegetation [1].
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Figure 4. Soil map according to S.R.C.S.
(Source: Corine Land Cover, 2006)
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Preluvosols (EL) of soils that have an ochric fragment, an argillic horizon, and
moderate to high base saturation and in which water is held at less than 1500 kPa tension
during at least 3 months each year when the soils are warm enough for plants to grow. They
include the former brown illuvial clay soils (Figure 4) and reddish-brown soils with B argic
horizon (Bt) without, however B argic-natric horizon soils (Btna).

Preluvosols are developed on deposits of sandstones, conglomerates, sands and
clays, and they are found in regions with altitudes between 150-800 m respectively
plateaus, hills, piedmonts and high plains with a good drainage (Transylvanian Plateau,
Getic Plateau, Northern Dobrogea etc.)

Eutricambosols (EC) are a part of Cambosols class and are defined by the
appearance at the surface of an A ochric (Ao), A mollic (Am) and a B cambic (Bv)
accumulation horizons [10]. They present medium and fine-textured materials derived
from a wide range of rocks, mostly in colluvial, alluvial or aeolian deposits. This soil type is
generally found on shady slopes of the Eastern Carpathian and Sub Carpathian chain, on flat
or depressionary landforms with positive drainage at altitudes between 500 - 1300 m.

These soils generally have a good aeration, without water excess, sometimes being
subject to erosion and are commonly used in field agriculture (crops of wheat, corn, potato,

etc.) and in specific hill-plateau activities such as grapevines and orchards.

3. RESULTS

Whitin Sasaus River basin the pedological factor determines the type of processes
that occur with a certain frequency. Along the main river valleys (Valea lui Trifan, Valea
Vizina, Gherdeal, Veseud valleys) the main active process is erosion caused by water,
especially lateral erosion, where the river is undermining a bank on one side of its channel
and the eroded material falls into the river and disintegrates; instantaneously, the river
shifts toward the bank that is being undercut.

The areas occupied by pastures, hayfields and meadows (with slopes ranging from
100-159, presenting an average inclination) are overlapping Panonian and Sarmatian
formations of sands, gravels and clays which favors the development of rainfall erosion on
the slopes and also the forming of torrential organisms.

In certain areas of the catchment, especially in the Northern Sector of Vizina Valley,
South-West on Sasaus Valley and East on the left side of the Paraului Nou, Gherdeal, Pandea,
Valea Caprelor, Valea Blesaraua and Valea Lunga valleys the main processes are those

caused by landslides and mass movement of bedrocks that overlapp clay deposits. These
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areas are associated with grasslands areas, hayfields and meadows, with Sarmatian and
Quaternary substrate deposits (gravel, sand and marls).

The most susceptible soil to erosion include: eroded soils, brown eu-mezobasic soils
with sandy-clay texture, clay-loamy and clay textures. Within Sasaus River basin these soils
are frequent on the slopes of Valea Lunga, Valea Ilimbav, Valea Vizina, Gherdeal and Paraul
Nou valleys. Also the reddish-brown Iluvic soils, clay-illuvial brown soils, black
clinohydromorphic soils, pseudorendzinic soils, brown eumezobazic soils, brown luvic soils
with clayish texture, sandy-clay and clay textures are prone to erosion, being encountered
especially on the slopes of the following valleys: Gherdeal, Valea Caprelor, Valea lui Trifan,

Veseud.

4. CONCLUSIONS

The relief has a direct impact in soil development through different processes such
as rock movement, and an indirect impact by slope orientation which contributes to the
uneven repartition of heat and moisture and therefore the evolution of different types of
soils. The analysis of the soil types helps to determine what process can affect that certain
soil so that measures can be taken in time to prevent or even stop extreme processes to
occur. Soil erosion is a naturally occurring process on all land. The agents of soil erosion are
water and wind, each contributing a significant amount of soil loss each year in the
catchment. The landslides that occur in the catchemnt area are dependent on several
factors which include soil texture, depth to the bedrock and slope shape.
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