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ABSTRACT. The action of erosion processes induced by anthropogenic
activity for some study areas in the southern Birigan Plain. The
manifestation of erosion processes on the relief and the geographical
environment presents a series of particularities imposed by the flat plain space,
located near or even in contact with the Danube valley. An important influence
on the development of the processes is given by the activity of the
anthropogenic factor, manifested especially by the agricultural cultivation of
field surfaces, used as agricultural land. The anthropogenic intervention is done
through the complex of agricultural works, starting from ploughing,
cultivating, weeding, applying agrochemical amendments and reaching the
arrangement of irrigation systems and bringing water from the Danube, by
pumping upstream on the canal network. Carrying out a study in such a
direction requires the identification of representative areas for Baragan,
establishing the degree of anthropogenic impact in the development of erosion
processes manifested especially on the soil. Against the background of the
quantification of field research and by applying a calculation formula, a series
of specific indices are obtained that are analysed in establishing the
characteristics of the erosion processes. The results obtained are not so
impressive in their spectacularity, because the relief of this space is not varied,
but they aim to highlight the lesser-known aspects of the morphological
dynamics that a flat plain space can have.
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1. INTRODUCTION

The Southern Bérigan Plain is one of the three components of the
Baragan Plain, having the southernmost position, being between the lalomita
valley to the north, the Danube valley to the south, the Mostistei Valley to the
west and the Borcea Arm to the east.
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The surface of this plain subdivision is particularly large, about 3400
km?, it is quite sparsely populated, the distances between localities being most
often of the order of 10 - 15 km, which gives way to flat fields, with a high
degree of accessibility.

The Eastern Romanian Plain presents a series of morphological
peculiarities related to morphography and morphometry, against the background
of lithology and pedology elements specific to a specific space of the regional
geographical system.

In this part of Romania, the plain is particularly smooth, with small
altitudinal variations, with a well-consolidated soil layer, located over the
Quaternary loess deposits, and the landscape is characterized by the large
extension of agriculturally cultivated areas. Under these conditions, any action
produced by the complex of geomorphological agents on the fields introduces a
series of changes in the balance of the geomorphological balance, leading to the
appearance of microforms and forms of the erosion relief. This leads to the
degradation of agricultural lands, which are used intensively in the form of
arable lands, which in this way end up offering a reduced productive potential,
reaching the situation in which the lands become completely unproductive,
requiring extensive agrotechnical works and the application of agrochemical
amendments.

The area of the Southern Bardgan Plain is no exception to these
situations, and in fact it fits very well into these geomorphological risk
elements, given the particularly smooth plain, in fact here being the "heart" of
Baragan Plain, given the development of the most fertile lands, covered with
chernozems. Practically the smooth aspect of the plain is interrupted by few
natural elements, and the most obvious are the river valleys with autochthonous
origins and the relief of subsidence and suffosis in the form of ridges.

2. DATA AND METHODS

The study of the potential elements of land use is carried out taking into
account a research methodology in accordance with the subject pursued. The
dynamics of the relief is not particularly active, but with possibilities of
reflection in the productivity of agricultural lands, against the background of
high anthropogenic pressure on them, primarily through agricultural works such
as ploughing and works during the vegetation season and even the entire year,
including the cold season.

The applied research methods are in quantitative and qualitative
directions, related to the introduction of some norms and calculation methods.
In the present case, mapping and field measurements were necessary, followed
by the establishment of databases and finding a calculation formula that allows
the entry of data and obtaining some morphological indices with a role in
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establishing the degree of degradation that the relief has, seen in the form of
agricultural land.

To establish the erodability factor (Ferod.) we will use the following
calculation formula, obtained after Rasyid, A.R., Bhandary, N. P. Yatabe, R.,
(2016) on which modifications were made, in order to calculate parameters such
as specific indices.

Fg/Tg

Fa/Ta

Ferod.=

Where:

Fg = number of erosion forms created by each genetic agent;

Tg = number of hectares where erosion forms specific to each genetic agent are
found;

Fa = number of erosion forms generated by all genetic agents;

Ta = total number of hectares subject to the study.

For the purpose of this study, four areas were selected, with areas
ranging from 220 to 150 ha. These plain areas are located in the south, in the
lower part of the hydrographic basins: Argova, Vanata, Gilatui and Jegilia, in
the concentration points of the hydrographic network corresponding to each
basin, where environmental problems in the form of erosion are more common,
against the backdrop of a diversification of hydrogeological and morphological
elements, to which is added the multitude of anthropogenic works carried out in
order to carry out irrigation within the plain, being the place from where water
is pumped onto the canal network.

3,. RESULTS AND DISCUTIONS

Based on the knowledge gained through observation of this plain space,
a series of areas affected by these processes were identified for the present
study, some of which were selected and subjected to field study and research
through measurements and laboratory analyses.

Genetic agents are those that result from the impact of anthropogenic
activities on natural conditions and from the interaction with a series of natural
agents and processes. The following categories of processes are particularly
distinguished, to which we will assign a series of indices from 1 to 6, resulting
from the specific calculation and processing of a database consisting of field
measurements and maps:

- Construction of irrigation systems, such as concrete canals and

underground main pipes (I 1);

- Annual ploughing (I 2);

- Agricultural work during the vegetation season (I 3);

- Settlement and suffusion processes (I 4);

- Wind processes (I 5);
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- Agrotechnical, agrochemical and irrigation works (I 6).

Table 1. This is how I obtain the value of the index I 1.

Study Morphogenetic agent Fg | Tg | Fa | Ta Index

area values

Argova | Construction of irrigation systems (I 1) | 13 | 10 | 98 | 200 1,32
Annual ploughing (I 2) 451 22| 98| 200 2,03
Agricultural work during the growing 44 1 20| 98| 200 2,24
season (I 3)

Compaction and suffusion processes (I | 25 | 10 | 98 | 200 2,55
4)

Wind processes (I 5) 3 21 98] 200 1,53
Agrotechnical, agrochemical and 8 71 98| 200 1,16
irrigation works (I 6)

Vanata | Construction of irrigation systems (I 1) 91 4] 41| 190 10,71
Annual ploughing (I12) 35122 41| 190 7,57
Agricultural work during the growing 121 4| 41| 190 14,28
season (I 3)

Compaction and suffusion processes (I | 18 | 6 | 41 | 190 14,28
4)

Wind processes (I 5) 4| 2| 41] 190 9,52
Agrotechnical, agrochemical and 51 2] 41 190 11,90
irrigation works (I 6)

Galatui | Construction of irrigation systems (I 1) | 29 | 21 | 114 | 220 2,70
Annual ploughing (I 2) 14| 10| 114 | 220 2,74
Agricultural work during the growing 211 20| 114 | 220 2,05
season (I 3)

Compaction and suffusion processes (I 6| 3| 114 | 220 3,92
4)

Wind processes (I 5) 3 1| 114 | 220 5,88
Agrotechnical, agrochemical and 451 30 | 114 | 220 2,94
irrigation works (I 6)

Jegélia | Construction of irrigation systems (I1) |8 |5 |28 150 8,80
Annual ploughing (I 2) 11 |8 |28 150 7,63
Agricultural work during the growing 9 |8 |28 150 6,25
season (I 3)

Compaction and suffusion processes (I | 14 | 8 | 28 150 9,72
4)

Wind processes (I 5) 2 |1 |28 |150 11,1
Agrotechnical, agrochemical and 18 | 10 | 28 150 10
irrigation works (I 6)

Therefore, degradation through irrigation systems can be considered
the first and most important process and introduced into the relationship as Fg.
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So:
Fg/Tg

Ferod.=
ero Fa/Ta

And by entering the values of the measured shapes, the following
calculations are performed:

29/21

Ferod.=
114/220

=1,38/0,51=2,70

A first area is Galatui, corresponding to the lower area of the
hydrographic basin, on the slopes and interfluves that are delimited by the lake's
water level. In this area, many construction and development works of irrigation
systems have been carried out over time, taking into account the existing water
resources in the lake and the possibilities of water supply, by pumping from the
Danube (Achim, F. 2015). Over the years, these constructions have suffered
degradation, especially in terms of their ability to be waterproof in relation to
the agricultural lands they serve and cross, so that the leaked water has
determined a series of erosion processes, in some cases quite strong and with
effects in the local geographical environment (Pisota, 1., Achim, F. 2004).

The calculation of the erodibility indices through these
constructions and their evolution over time shows us different situations,
starting from the number of forms of degradation and the affected area
expressed in the number of hectares. In the following graph we observe
the values of the erodibility indices for the four sectors analysed.

Thus, for the sector corresponding to the Vandta and Jegalia valleys, the
index has the highest values, a situation determined by the evolution of a series
of local factors, especially related to the number of relief forms resulting in
relation to the totality of forms of this type. In these areas, the risk situation for
agriculture is more difficult, because a higher index implies a more pronounced
degradation of the land, at the level of the valley slopes but also with extension
on the interfluves of the field type (Achim, F., 2016). It can be said that there is
a difficulty in supplying water for irrigation in these areas, as well as the fact
that the irrigation ditches have suffered a greater degree of degradation. A cause
of this situation is also related to the local conditions of lithology and
morphology, because the loess deposits are somewhat thicker in these areas, and
certain studies have shown that the dissolution of calcium carbonate is at a more
advanced stage than in other parts of Bardgan. Regarding the morphology and
altitudinal morphometric elements, in the case of the Jegilia Valley, the water
for irrigation can be brought by crossing the steepness of the Danube terrace
front I and the field, which introduces greater possibilities for the occurrence of
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linear and in-depth erosion, in parallel with the action of the water flowing
underneath the irrigation canals, which erodes with a suffosional character.

Degradation caused by ploughing the land, this being a work with an
annual regime of execution, because it is necessary to prepare the soil for
sowing various crops such as grass plants or cereals such as wheat. The
processes of land degradation are manifested starting from the soil surface,
mainly by weakening the degree of soil cohesion, leaving room for the action of
exogenous agents, by surface washing, areolar erosion, rapid water infiltration,
wind action, etc. (Loghin, V. 1996). The separation of this type of degradation
can be done especially on the slopes of the valleys, but also within the field
surfaces.

Erosion index

Fig. 1. Diagram with erosion index values specific to the study areas

To establish the degradation indices through works of this type, data
will be entered regarding the number of hectares where the existence of such
morpho-pedological processes was found, on the units subject to the study, and
in the calculation formula the value of Fg is modified, starting with the Galatui
area.

18/21

Ferod. =
114/220

=1,66

Agricultural work during the growing season (I 3) is an anthropogenic
process with an important role during the warm season, when at least for weedy
crops (corn, sunflower, sugar beet, etc.) a series of agrotechnical works are
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carried out that have the role of removing and preventing the native vegetation
specific to the steppe area, known as weeds, plants that reduce the production
capacity of those cultivated. Weeding of plants is carried out up to a certain
depth, 10 - 15 cm, with a frequency imposed by the weed's regeneration
capacity and depending on the phenophases of the cultivated plants, but also of
the steppe plants.

The processes of settlement and suffusion are specific to the Baragan
plain, due to the presence of loess deposits of deluvial-proluvial and eolian
origin, often these deposits being reworked and having an upper Pleistocene -
lower Holocene age. The loess of the Southern Baragan Plain falls into the
following categories: typical loess, sandy loess, loam and even loessoid clay.
The thickness of the loess deposits is quite large, exceeding 10 m at Galatui (F.
Achim 2013).

The most well-known and present forms of subsidence and suffusion
are the krovs, forms with dimensions of the order of 100 — 300 m on the longest
axis of the diameter and with oval shapes. These landforms affect to a certain
extent the productivity of agricultural lands, because they intervene in the
process of water infiltration, so that it stagnates within them, for 2 — 3 days after
the moment of precipitation, which leads to salinization and pseudo-gleyization
of the soils, and the crops suffer (Sorocovschi, V. 2016).

Through a long evolution, the ridges can join on alignments and form a
series of loess valleys, with narrowing sectors at the intersection points of the
old ridges (Pisota, 1., Achim (2005).

Water sector where water flows in a reverse
directon. Mote the slope inclined in apposite
directan ta the valley and the higher position
af the “antithetic step” type

water flow
direction indicators

suffusicen funnel filled

with sediments

Fig. 2. Schematic longitudinal profile of a valley developed on loess, which has a
temporary water drain (after F. Achim, 2016)

Loess valleys present a number of characteristics that individualize
them within the valley networks. Thus, in the longitudinal profile (Fig. 2), a
runoff slope with very low values is observed. In the case of small valleys, with
a temporary course, which are part of the hydrographic basins in the plain, there
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are even lower points along the longitudinal profile, they correspond to
suffusion funnels that appeared along the valley, through which the water from
precipitation is transferred to the underground, sometimes even in its entirety,
missing slope breaks (F. Achim 2016).

Wind processes have an important impact on the landforms, against the
background of the smooth relief of the Southern Baragan and its extent causes
different meteorological processes and phenomena to occur almost
simultaneously, without too greater differences from one place to another. The
differentiating elements are of a microclimatic nature, generated by the
existence of ridges, lacustrine units and the vegetal carpet that creates its own
microclimate, different from one season to another, from one year to another in
relation to the type of crop, the stage of vegetation and the general climatic
conditions.

In summer, the west and northwest winds are predominant, while in
winter the northeast and north winds predominate.

Regarding the wind speed, it is higher in winter (during the production
of blizzards it can exceed 10 m/s) and much lower in summer when situations of
atmospheric calm are often encountered (Bogdan, Octavia 1980).

The influence of wind on the relief and human activities in the Southern
Bardgan Plain. It manifests itself depending on the particularities of the active
surface, related to its condition including under the influence of anthropogenic
works (Gastescu, P. 1998).

It is observed that due to the poor vegetation coverage of the plain
surface and the thick layer of soil (this has moderate cohesion) the wind
displaces and transports large quantities of particles in the form of dust. This
aspect is observed especially in summer, when during dry periods, winds with
speeds higher than 2 m/s occur and consequently large quantities of dust are
raised into the atmosphere. If the wind is very strong, a particularly high
concentration of dust in the air occurs, this aspect leading in certain areas to a
decrease in visibility. In addition to the lack of water, agricultural works
(ploughing, harvesting of strawy cereals etc.) also contribute to the decrease in
the cohesion of soil particles in summer.

In winter, against the background of a high wind speed (often the wind
speed exceeds 4 m/s) the most important action of the wind on the relief occurs.
The difference compared to the warm season is given by the cohesion of the soil
particles, which is higher due to the higher humidity (Mac, I. 1996). The wind
transports larger particles, at shorter distances, but in larger quantities. Also in
winter, most land surfaces are bare of vegetation, thus increasing the surface
exposed to wind shaping. For example, in agriculture, the wind constitutes a
risk factor for wheat crops during winter, because it uncovers (unearths) the
roots of the plants, when there is no layer of snow on the ground.
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Based on field observations and their correlation with bibliographic
information regarding the evolution of the relief in this part of the plain, it can
be stated that the wind acts on the relief by modifying:

- the ridges, elongating them in accordance with the prevailing wind
direction;

- the high relief surfaces, which it erodes;

- the lake cliffs, their modelling being done to a certain extent by wind,
especially through the waves it causes;

- the negative relief forms (ditches, pits, irrigation canals, etc.), which it
fills with fine material.

Agrotechnical, agrochemical and irrigation works are particularly
frequent activities in this area, being necessary to increase soil fertility, by
ensuring the necessary nutrients and water for crops. In many situations, a
secondary effect also appears, materialized precisely by favouring the
appearance and production of geomorphological processes that degrade the
land, such as surface washing, runoff, subsidence, deflation, suffusion or even
more pronounced ones such as ravinement and torrentiality (Irimus, I. A. 2006).

The analysis of the databases shows us that the resulting index has
higher values in the Vanita and Jegilia basins and lower in the others,
especially in the Argovea basin. In the case of the Jegilia basin, the high values
of this index are related to the more extensive works that have been carried out
over time, taking into account the morphological and hydrological
particularities, which consist of a greater difference in level between the front of
the field crossed by the Jegilia Valley and the Danube Terrace I followed at a
short distance by the meadow. Thus, the water supply from the Borcea Branch,
by pumping upstream on the valley and introducing it into the irrigation
systems, led to an increase in the deterioration processes of the irrigation
components, both at the level of the canals and at that of the underground pipes,
which broke and allowed water to infiltrate into the soil, generating in particular
suffusion, and the canals developed trickle ditches and even some ravines
(Josan, N. 2014).

4. CONCLUSIONS

The study of land degradation in the flat plain space, such as that of
Baéragan, requires careful observation at the level of details provided by the
impact of anthropogenic activities on the stimulation or even the development
of the action of some geomorphological processes. In the conditions of this
plain space, we can speak of a certain degree of anthropogenic impact on the
natural environment by developing relationships within the geographical
system, by changing environmental components. Human society, through its
activities of obtaining agricultural food products, acts on the soil, this being the
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main means of production for the regional economy, modifying the balance of
the plain surfaces.

To carry out this study, the following elements were taken into account
and analysed:

- Identification of areas affected by processes with such a typification;

- Observations, mapping and field measurements;

- Establishment of the types of activities that constitute an impact
factor;

- Identification of a calculation formula that is suitable for this study;

- Calculation of specific indices;

- Establishing correlations between the chosen study areas.

The research methodology that was applied for the study was based on
the adaptation of a formula used by a team of researchers, with published
results, oriented towards quantitative and qualitative directions.

The analysis of the indices obtained by calculation shows us higher
values in the areas of the Vanata and Jegélia basins, where the anthropogenic
impact on environmental components is greater, and the area in the Argovea
basin is the least affected, but not without visible effects.

We believe that in order to combat and correct these situations that are
reflected in land degradation and decreased production potential, measures must
be taken through extensive works as well as by limiting the degree of
anthropogenic intervention on the natural environment. To establish these
measures, interdisciplinary teams composed of agronomists, geomorphologists,
hydrologists and hydrotechnicians are needed, based on knowledge of this plain
and continued observations of the extended area of Baragan, because there are
still problems in other parts, or to establish the risk of their occurrence.
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