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Abstract 
 
The paper aims to present the influence of erosion processes on the Chernozem subtype argic in the Station for the 
Study of Soil Erosion perimeter, located on the Valea cu Drum hydrographic basin, located of the left slope Slănic from 
Buzau County, in the area of Aldeni, Romania. The main objectives of this study were to present and interpret the data 
regarding the annual rainfall regime and the vegetation period, the study of the rains that produced runoff and erosion, 
respectively the surface runoff determined by these rains and the annual amount of soil washed from the plots control, 
differentially cultivated.  The analysis of the experimental results shows that the year 2023 was dry, the recorded 
temperatures exceeded 190C in the June-August period, out of 17 rains recorded at the station during the summer 
period, 47% were less than 10 mm. Quantitative and qualitative study of the erosion process allowed the assessment of 
the amount of material washed from the soil surface (this being 41.9 t ha-1 on a 15%) by the runoff produced by the 
rains that fell during the summer. 
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INTRODUCTION 
 
Soil erosion is one of the most pressing global 
environmental problems, leading to soil 
degradation, reduced land productivity and 
degraded ecosystem functions (Williams et al., 
1984). Lal (1998) shows that about 80% of 
agricultural land suffers from moderate to 
severe erosion, and Panagos et al. (2021) points 
out that the annual soil eroded from agricultural 
land is 75 billion tons, which is estimated at a 
cost of loss of 400 billion dollars per year.  
The average annual rate of soil loss through 
erosion at EU level is 2.46 t ha-1 year-1, 
compared to the reference year 2010, and the 
total annual loss is 970 Mt.  
The highest average annual soil loss rate is 
found in Italy 8.46 t ha-1, followed by Slovenia 
with 7.43 t ha-1 and Austria with 7.19 t ha-1. 
Montgomery (2007) argues that effective 
mitigation of future soil loss requires urgent 
soil conservation measures on at least 50% of 
agricultural land with erosion rates above 5 t 
ha-1 year-1. 
Mulch is an important factor in soil erosion. In 
the conditions of current climate change, 

erosion is the process most directly affected by 
changes in extreme precipitation, as stated by 
Eekhout & de Vente in the article Global 
impact of climate change on soil erosion and 
potential for adaptation through soil 
conservation published in Earth-Science 
(2022). 
Many researchers in the field see climate 
change as the biggest threat, endangering food 
security as demand for food increases (Micu et 
al., 2022), Morgan (2009) states that extreme 
rainfall not only affects soil erosion by 
detaching soil particles through the impact of 
raindrops, but also by detaching surface runoff. 
Boix Fayos et al. (2005) shows that there is a 
worldwide demand for knowledge of the soil 
erosion processes that occur in parcels of 
different sizes and the factors that determine 
the natural variability, as a basis for obtaining 
good quality soil loss data. 
Research on soil erosion on differently sized 
and differentially cultivated plots looks at how 
various agricultural practices and soil 
management strategies influence this 
destructive process. The study of soil erosion 
on plots of different sizes are widely used to 
measure the amounts of washed soil, being one 
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of the most applied methods for estimating 
erosion rates over medium and long periods of 
time (Mutcher et al., 2017). 
Studies by Toy et al. (2002) observed that 
erosion increases with conventional tillage 
practices, as revealed in the experimental plot, 
where erosion of 14,779 kg ha-1 was measured 
between March 2008 and January 2009, 
compared to only 4.5 kg ha-1 in pasture plot 
during the same period, mainly due to 
decreased soil particle cohesion and infiltration 
in association with poor vegetative cover. 
Chinese researchers Chen et al. (2018) state 
that the annual soil loss of plots of different 
land use types decreases in the following order: 
bare land (1533 t km-2 year-1); cultivated land 
(1179 t km-2 year-1); terraced cultivated land 
(1083 t km-2 year-1); orchard land (1020 km-2 
year-1); meadows (760 t km-2 year-1); terraced 
orchard land (297 t km-2 year-1); forest and 
meadows (281 t km-2 year-1). 
Studies by Bagarello et al. (2018) on slope 
lengths of 5, 10 and 20 m over four months 
found that washed soil decreased with 
increasing plot length. 
The erosion processes are considered to be 
intense under the conditions of our country, 
with an annual average of 16.3 t/ha and year, a 
value that places Romania among the countries 
most affected by erosion in Europe (Earth 
Science Reviews, vol. 02021). The long-term 
research (Radu, 1998; Radu et al., 2010) shows 
that together with the washed soil from 
agricultural lands, significant qualities of 
humus (9.6-31.4 t ha-1), mobile phosphorus 
(22.4-73.1 kg ha-1), assimilable potassium 
(116.3-380 kg ha-1), essential nutrients for plant 
growth and ensuring the quality of agricultural 
products. In the conditions of years with low 
precipitation, on soils with excessive erosion, 
net biomass production decreases 10 times 
compared to that obtained on non-eroded lands. 
The data presented are eloquent to determine 
the negative impact that soil erosion has on the 
economic potential of sloping land areas and 
directly on human settlements. 
Soil erosion research is crucial for promoting 
sustainable agricultural practices, conservation 
of natural resources and responsible environ-
mental management, thereby contributing to 
the maintenance of ecological balance (Borrelli 
et al., 2020). 

MATERIALS AND METHODS 
 
The research in 2023 was carried out in the 
experimental field for the study and combating 
of soil erosion (Figure 1) in the town of Aldeni, 
a town located 22 km north of the city of 
Buzău, on the Buzău-Lopătari road. The station 
is located in the Valea cu Drum basin, a valley 
located on the right slope of the Slănic 
hydrographic basin. 
 

 
Figure 1. The experimental field for erosion, 

Aldeni, Buzău County 
 
The soil in the premises of the station was 
formed on clay shale, the texture is medium 
clay loam with a clay percentage (<0.002 mm) 
of 34.2%, moderately compacted (Radu et al., 
2009), with a slightly acidic reaction (pH=6.6) 
and with a low content of humus (2.1%-0.6%). 
It is included in the Cernisols class, being a 
Chernozem subtype argic (Podhrazska et al., 
2023; Yan et al., 2023) according to Romanian 
Soil Taxonomy System (2012), it has the 
following profile: Am-AB-Bt1-Bt2-Cn, with a 
total thickness of 140 cm and is prone to water 
erosion. Among the physical properties of the 
soil, the bulk density ρa=1.3 g cm-3 and the 
total porosity TP=40% are noteworthy. In 
addition, the field capacity of 23.1% and the 
wilting coefficient of 10.8% have average 
values in the first 40 cm of the soil profile. 
Within the station, 12 plots are set up for the 
control of V1, V2, V3, V4, V5 and V6, with a 
total area of 883.67 m2, located as follows: 6 
plots with dimensions of 10 m x 4 m on land 
with a slope of 15% and 6 plots with 
dimensions of 25 m x 4 m on land with a slope 
of 20%. Each plot is provided downstream with 
appropriate facilities for collecting runoff 
(water-soil) produced by torrential rains 
(Figure 2). 
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Figure 2. Erosion control plots Aldeni - Buzău Station 

2023 
 
To highlight the role of agricultural crops in 
reducing runoff and erosion, in 2023 the 
control plots were cultivated differentially, with 
an emphasis on crops with a high share in the 
study area. Thus plots V1 were cultivated with 
beans, plots V2 with wheat, on plots V3 the 
strip sowing system of wheat was practiced, 
plots V5 were grassed and plots V6 were 
cultivated with corn. The V4 plots were kept 
open to highlight how agricultural crops protect 
the soil against erosion. 
The station is equipped with a weather station 
and equipment necessary to measure and record 
precipitation, air and soil temperature. With the 
help of pluviometers, the structural characte-
ristics of the rains that caused runoff and 
erosion were analyzed. One of these characte-
ristics, used in the present paper, is the rain 
aggressiveness indicator expressed by the rain 
aggressiveness indicator (1) adapted for the 
conditions of our country (Mihai & Ionescu, 
1968): 
Hi15 = h x Im15                                             (1) 
in which:  
h - the amount of water that fell during the rain 
(mm); 

Im15 - average intensity during the 15-minute 
torrential core of the rain (mm/min). 
The amount of water drained from the control 
plots was determined volumetrically, by means 
of the collecting basins within the stationary 
premises (Figure 2). The mass of drained soil 
was determined gravimetrically by filtering, 
drying and weighing. 
The amount of soil washed away by erosion 
was calculated with formula (2) 
 
Es = (As2 x Mp):10  t ha-1                              (2) 
in which: 
Es - amount of washed soil (t ha-1); 
As - the amount of water drained from the 
control plots (l m-2); 
Mp - mass of drained soil (g). 
 
RESULTS AND DISCUSSIONS 
 
Erosion reduces soil productivity by losing soil 
and changing its physical, chemical and 
biological properties (Wiliams et al., 1984; Lal, 
1998). 
Climate conditions 
The dynamics of the air temperature during the 
vegetation period and that of the soil at the 
depth of 10 and 20 cm, recorded at the Aldeni 
erosion control station is presented in Figure 3. 
The lowest air temperature values were 
recorded in April 80C. Also during this period 
the soil temperature in the first 20 cm is 
between 1.70C and in the next 20 cm 5.70C in 
the lowest values. In the months of July and 
August, the highest air temperature values of 
19.80C and 20.30C were recorded, respectively. 
During the mentioned period, soil temperatures 
at the depth of 20-40 cm approached those of 
the air, 18.20C in July and 19.20C in August. 
Note the difference of about 30C between the 
soil temperature of the first 20 cm and that of 
the next 20 cm in July and August. 
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Figure 3. Air and soil temperature dynamics during the vegetation period recorded in 2023  

at the Aldeni Station, Buzău County  
 

 
Figure 4. Rainfall dynamics during the growing season recorded in 2023 at the Aldeni Station, Buzău County 

 
The analysis of the April-September data from 
the station, in relation to the precipitation 
values recorded at the meteorological station in 
Buzău (Figure 4) highlights the fact that, except 
for September, when an absolute minimum is 
recorded, throughout the mentioned interval the 
amounts of water were higher in Aldeni. The 
total amount of water that fell as a result of the 
rains during the 6 months at the station was 
332.6 mm, 80.8 mm more than the amount of 
water recorded at the Buzău weather station. 
July recorded the highest amount of water from 
precipitation of 98.9 mm, followed by June 
with 76.5 mm. The driest month was 

September with only 0.3 mm of water from 
precipitation.  
The volume of rains, their distribution over 
time, their structural characteristics, leave their 
mark on the intensity of surface runoff and soil 
lost. In Aldeni, in the year 2023 during the 
vegetation period, out of the total rainfall, only 
three were torrential (Figure 5).  
These were concentrated in June and July on 
June 22, July 21 and July 24 and caused runoff 
and erosion. 
The lowest amount of water was the rain on 
June 24 of 16.7 mm, it lasted 91 minutes with a 
low aggressiveness index Hi15 = 17.1 (1) 
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Figure 5. The characteristics of the torrential rains recorded during the vegetation period  

in 2023 at the Aldeni Station, Buzău County 
 
The highest amount of water was the rain on 
July 22 of 52.2 mm, which lasted 70 minutes 
with the rain aggressiveness index Hi15 = 53.5, 
being the most aggressive torrential rain of the 
vegetation period.  
Analysis of surface runoff  
The amount of runoff water expressed in l m-2 
is conditioned by the size and degree of 
torrentiality of the rain event, in correlation 
with the slope category and the nature of the 
crop (Figure 5). The determinations were made 
on the control plots within the premises of the 
Aldeni stationary. Surface runoff in the case of 
plots located on a 15% slope are shown in 
Figure 6. Compared to the field plots where 

21.5 l m-2 ran off following the three rain 
events, 18.7 l m-2 ran off from the bean plot and 
18.7 l m-2 from the wheat plot 11.7 l m-2. The 
biggest water losses were caused by the rain on 
July 22. In the plot cultivated with wheat sown 
in strips and in the plot with perennial grasses, 
no leakage was recorded. In the situation of the 
plots located on the 20% wedge (Figure 7), the 
highest amount of water runoff caused by the 
three torrential rains was also recorded in the 
field 22.3 l m-2, in the beans 18.7 l m-2 and of 
wheat of 14.6 l m-2. From plots cultivated with 
strip-sown wheat and those cultivated with 
perennial grasses, runoff was almost non-
existent.

 
Figure 6. The amount of water drained by the torrential rains depending on the crop, from the control plots located on 

the 15% slope in the year 2023 at the Aldeni Station, Buzău County 
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Figure 7. The amount of water drained by the torrential rains depending on the crop, from the control plots located on 

the 20% slope in the year 2023 at the Aldeni Station, Buzău County
 
Soil loss analysis 
Soil losses are directly influenced by the 
structural particularities of rainfall events 
(Figure 5). The data regarding the amount of 
soil washed by the torrential rains from the 
control plots located on the 15% slope are 
shown in Figure 8. From a quantitative point of 
view the biggest losses were caused by the rain 
on 24 July when 41.9 t ha-1 were recorded in 
the uncultivated plot, compared to 17.9 t ha-1 in 
beans and 7.9 t ha-1 in maize. No soil loss was 

recorded in the plots with perennial grasses and 
strip-sown wheat. The soil losses from the 
control plots located on the 20% slope are 
shown in Figure 9. And in this case, the 
greatest soil loss was recorded in uncultivated 
plots of 46.8 t ha-1, compared to beans of 17.6 t 
ha-1 and corn of 8.2 t ha-1. Perennial grasses 
and strip-sown wheat showed no soil loss 
(Radu & Burcea, 2023). 
 

 
Figure 8. Soil losses from the control plots located on a 15% slope caused by torrential rains in the crop,  

in the year 2023 at the Aldeni Station, Buzău County 
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Figure 9. Soil losses from the control plots located on a 20% slope caused by torrential rains in the crop,  

in the year 2023 at the Aldeni Station, Buzău County 
 
The image about the role of agricultural crops 
in mitigating erosion processes on large slopes, 
in the conditions of a capricious year from a 
meteorological point of view, becomes 
relevant. In the non-cultivated soil gas with the 
density of 1.3 g cm-3 the erosion of 41.9 t ha-1 
washed a soil layer of 3.2 mm from the 15% 
slope train and 3.6 mm on the slope field of 
20%. Thu the strip crop of wheat protected the 
soil as well as the perennial grasses. From the 
data presented, it follows that anti-erosion 
techniques applied to agricultural land located 
on a slope reduce the impact of erosion on the 
soil even under the conditions of current 
climate change. 
 
CONCLUSIONS  
 
The total amount of water that fell as a result of 
the rains during the growing season of 2023 
recorded at the Aldeni station was 332.6 mm. 
Of the total rainfall, only three were torrential 
and concentrated in the months of June and 
July on the dates of June 22, 21 and 24 and 
caused runoff and erosion. 
Compared to the uncultivated plots from which 
a total of 43.64 l/m2 was run off, 34.44 l/m2 
was run off in the bean plots. 
In strip-sown wheat and perennial grasses, 
runoff was almost non-existent. 
The biggest losses were caused by the rain on 
July 24 when there were 88.7 t/ha in the 
uncultivated plot, compared to 31.8 t/ha in 

beans and 16.1 t/ha in maize. No soil loss was 
recorded in the plots with perennial grasses and 
strip-sown wheat 
From the unprotected soil with the bulk density 
of 1.3 g cm-3 with a total erosion of 88.7 t/ha, 
6.2 mm of soil is lost. 
Anti-erosion techniques applied to agricultural 
land located on a slope reduce the impact of 
erosion on the soil. 
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