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Abstract

The Calina hydrographic basin, located in the Central Moldavian Plateau, presents a complex natural framework shaped
by geological, geomorphological, hydrological, and climatic factors. This study aims to analyze the basin's structure,
relief, hydrography, and ecological processes that influence its current landscape. Data on sedimentary layers, tectonic
influences, erosion dynamics, and land use provide insights into the region's environmental sustainability. The findings
highlight the importance of monitoring geomorphological processes and implementing conservation strategies to
mitigate erosion and enhance agricultural productivity. The study further examines the role of slope inclination,
precipitation patterns, and human activities in accelerating soil degradation. By analyzing erosion-prone areas, this
research proposes targeted soil conservation techniques, such as afforestation and contour farming, to improve land
stability. The conclusions emphasize the need for sustainable land management practices to preserve the basin’s natural
balance and ensure long-term agricultural productivity. Furthermore, comparative analysis with similar studies on soil
fertility and erosion control from other regions provides a broader context for assessing the effectiveness of proposed
measures.
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The Célina hydrographic basin is situated in diverse geological structure, active
the Central Moldavian Plateau, extending between geomorphological processes, and significant
latitudes 46°6' and 46°50' N and hydrological features.

longitudes 27°5' and 27°25' E. As a tributary of the
Sacovat River, the basin is characterized by a
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Figure 1. Location map of the Calina Basin, illustrating its geographical position within the Central Moldavian
Plateau
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Understanding its physical geography is essential
for effective land management and environmental
conservation (fig. 1).

One of the key concerns within this region
is soil erosion, a process influenced by multiple
natural and anthropogenic factors. Erosion can be
accelerated by steep slopes, intense precipitation,
deforestation, and improper agricultural practices.
The agents of erosion, including water, wind, and
gravitational forces, contribute to the degradation
of soil and impact both agricultural productivity
and water quality.

The objective of this study is to evaluate the
environmental characteristics of the Calina Basin,
with a particular focus on the factors and agents
contributing to soil erosion. The findings will
serve as a foundation for assessing soil
degradation risks and proposing sustainable
management solutions.

MATERIAL AND METHOD

The research involved field obsevations,
eological and topographic mapping, and
hydrological data collection. Stratigraphic analysis
was conducted to determine sedimentary
deposition cycles, while GIS tools were employed
to assess spatial distribution patterns of relief and
erosion-prone areas. Climatic data, including

temperature variations and precipitation levels,
were integrated to evaluate their impact on soil
degradation and land use (Ciocan et al., 2021; Dai
et al., 2020).

The slope map was generated using GIS
software, specifically ArcGIS and QGIS, by
processing a Digital Elevation Model (DEM) with a
resolution suitable for hydrological and erosion
studies. The analysis applied spatial interpolation
methods to accurately delineate terrain inclination
classes, providing a detailed representation of the
basin’s topographical variations.

RESULTS AND DISCUSSIONS

Soil erosion in the Calina Basin is primarily
driven by water and wind forces, with
precipitation being the main trigger for hydric
erosion. The intensity of erosion is further

influenced by terrain characteristics, soil
properties, vegetation cover, and land use
patterns.

Relief and Its Impact on Erosion

Relief plays a basic role in water runoff and
sediment transport. The key metric for assessing
terrain impact is hypsometry, which represents the
distribution of elevations (table I).
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Figure 2. Slope inclination map of the Calina Basin, showing terrain classification based on GIS analysis
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Table 1. Hypsometric Classification of the Calina Basin
provides the classification of the basin based on

elevation
Hypsometric Surface Area Percentage
Class (ha) (%)
<150m 60.39 2.60
150-200 m 538.58 23.23
200 - 250 m 851.21 36.71
250 - 300 m 497.09 21.44
300 - 350 m 269.14 11.61
350 - 400 m 92.71 4.00
>400m 7.73 0.33

Slope Distribution Analysis

The distribution of slopes within the Cilina
Basin plays a basic role in understanding erosion
risks. The slope analysis reveals that over 63% of
the total area has slopes greater than 7%, indicating
a significant susceptibility to erosion (fig. 2).

The highest percentages are recorded in the
7-12% (27.81%) and 12-18% (21.48%) slope
categories, which correspond to interfluves and
cuesta landforms (table 2).

These areas are prone to sheet and rill
erosion, requiring targeted soil conservation
strategies. The steepest slopes (>35%) account for
only 1.67% of the area, but they represent the
highest risk zones for landslides and severe
erosion, especially in regions with deforested or
cultivated land.

The majority of the basin (over 36%) lies
between 200 and 250 m, indicating a
predominantly hilly landscape. Lower elevations
below 150 m are mainly found along the Calina
River floodplain, whereas higher elevations above
300 m exhibit more fragmented terrain with higher
erosion risks.

Geological Structure

The geological structure of the Calina basin
consists of a crystalline basement overlaid by
sedimentary  deposits, including Proterozoic,
Cretaceous, Badenian, Sarmatian, and Pleistocene
formations.

The region 1is influenced by tectonic
movements that have contributed to the structural
formations and transgressions over geological
time.

The seismicity of the Vrancea zone affects
the basin, requiring continuous monitoring.

Relief Characteristics

The relief is shaped by fluvio-denudational
processes, resulting in valleys, terraces, cuesta
landforms, and sculpted slopes. The basin exhibits
a high degree of fragmentation, with altitudes
ranging from 180 m to 422 m in the Magura
Garbesti region.
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Hydrographic Network
Hydrologically, the basin is drained by the
Cialina River and its tributaries, with a

hydrographic density of 0.5 km/km? The main
water supply sources include precipitation (65-
70%) and groundwater (30-35%).

Seasonal  variations  influence  river
discharge, and water quality is occasionally
compromised by agricultural activities and
livestock farming (Dumitrascu et al., 2003, Liu et
al., 2023). The Sacovat River serves as the primary
drainage outlet.

Erosion and Geomorphological Processes

Erosion is a significant environmental
concern, with approximately 35% of the basin
affected by strong erosion and 10% by severe
erosion processes.

The main factors contributing to these
dynamics include steep slopes, tectonic activity,
and climatic variations. The presence of cuesta
landscapes and unstable slopes further exacerbates
soil ~ degradation and mass movements.
Anthropogenic influences, such as deforestation
and unsustainable agricultural practices, contribute
to increased rates of land degradation (Nastasa et
al., 2008; Rusu et al., 2001).

Microregions within the Basin

The basin is divided into several micro-
regions:

- Floodplains: These are fertile but prone to
periodic flooding, necessitating drainage and
embankment measures.

- Interfluves and structural platforms: These

host agricultural activities and settlements,
benefiting  from  stable  geomorphological
conditions.

- Cuesta landforms and steep slopes: These
regions exhibit high erosion rates and require
targeted conservation measures (Deac et al., 2009;
Zhao et al., 2022).

- Forested regions: These play a crucial role
in stabilizing slopes, preventing excessive erosion,
and supporting biodiversity.

Slope Influence on Erosion

Slope inclination significantly impacts water
flow velocity and soil stability. The steeper the
slope, the more susceptible it is to erosion (fable
2).
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Table 2. Slope Distribution and Erosion Implications in
the Calina Basin presents slope distribution and its
implications

Slope Surface | Percentage | Impact on Erosion
Category| Area (ha) (%)
(%)
0-2 191.38 8.25 Minimal erosion risk
2-7 609.01 26.27 Low risk, potential
sheet erosion
7-12 644.84 27.81 Moderate erosion,
rill formation
possible
12-18 497.93 21.48 High erosion risk,
gully formation likely
18-25 221.75 9.56 Severe erosion,
high conservation
needs
25-35 103.06 4.45 Extreme erosion
risk, urgent
stabilization needed
> 35 38.73 1.67 Landslide-prone,
highest
conservation priority

The analysis highlights that approximately
58.85% of the basin features moderate to high
slopes (>7%), necessitating effective land
management measures (table 3).

Table 3. Statistical Analysis of Slope Data

Slope Value Interpretation
Parameter (%)
Maximum 123.02 Highly unstable terrain,
Slope prone to landslides
Minimum 0 Flat areas, limited erosion
Slope risk
Mean Slope 11.20 Moderate overall erosion risk
Median Slope 9.61 Balanced terrain distribution

These findings underscore the need for
targeted interventions, including afforestation,
terracing, and controlled land use, to mitigate
erosion risks in vulnerable areas.

CONCLUSIONS

The Cilina hydrographic basin demonstrates
a diverse and dynamic environmental framework
shaped by geological and climatic interactions. The
high erosion rates and increasing human activities
necessitate targeted conservation measures, such as
afforestation, soil stabilization techniques, and
controlled land wuse. Proper management of
hydrographic resources and erosion control
strategies will enhance environmental
sustainability (Petcu et al., 2003). Future research
should focus on long-term monitoring of hydro-
geomorphological processes and the
implementation of sustainable management
practices to preserve the region’s ecological
integrity and agricultural productivity.
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