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Introduction

Nykytiuk, Y., Kravchenko, O., Pitsil, A., Bambura, V., & Seredniak, D. (2025). Global climate change may reduce the anti-
erosion regulatory capacityof vegetation cover in Ukraine's Polissya and Forest-Steppe regions. Regulatory Mechanisms in
Biosystems, 16(1), e25004. doi:10.15421/0225004

Vegetation cover is vital for landscape erosion resistance, landform shaping, soil fertility, and water quality preservation.
The cover management factor (C-factor) is commonly used to assess land use and management impacts. This study analyzes the
spatial and temporal variability of the C-factor in Polissya and the forest-steppe of Ukraine, forecasting its changes in the coming
decades due to climate change. NDVI data throughout the year were used to calculate the C-factor. NDVI rises from spring to
early summer, peaking in June, then declines through summer and autumn into winter. Different landscape covers exhibit unique
NDVI patterns. Agricultural land shows decreased NDVI in late summer, correlating with harvest time, while winter NDVI
values are low. Broadleaf forests maintain stable summer NDVI, coniferous forests show consistent levels, and mixed forests fall
between the two. Meadow ecosystems see a significant NDVTI increase in April. NDVI growth in floodplain vegetation is slower
in the first half of the year, reaching its annual maximum later than other vegetation types. Artificial cover types have lower
NDVI values, and aquatic ecosystems exhibit low NDVI and slower dynamics. The study area's C-factor is 0.19 + 0.11, with
bioclimatic variables explaining 77% of its variation. Mean annual temperature and mean diurnal range are significant predictors
of C-factor increases, while higher isothermality reduces C-factor values. Monthly temperature amplitude is a sensitive predictor,
and the C-factor is responsive to monthly or quarterly precipitation but not to annual precipitation. The resulting regression model
was developed based on a wide range of environmental conditions, aligning with the predicted time scale of climate change. This
model forecasts a steady increase in the C-factor over the coming decades. Our findings support projections that soil erosion rates
will rise by the end of the 21st century due to climate change, which reduces soil moisture and increases precipitation intensity.
Global warming and changing precipitation patterns are expected to decrease vegetation cover density, reducing its protective
capacity against soil erosion. The study region will experience varying impacts of climate change, with the greatest erosion con-
trol risks in the east and a critical zone extending southwest over time. This trend underscores the urgent need for soil erosion
control, particularly in the northeast and center, while the southwest will face challenges later. Addressing global climate change
requires a unified response, as regional measures alone cannot influence the global situation. Effective land use management is
essential to mitigate the negative effects of climate change on soil erosion. Projected bioclimatic values enabled scenarios for
potential spatial changes in the C-factor over time. This forecast provides insights for agronomists and environmentalists, forming
a basis for effective erosion control measures and optimizing environmental protection efforts.

Keywords: climate change; spatial pattern; temporal dynamic; landscape; soil cover.

2022). The RUSLE model integrates geographic information systems
(GIS) and remote sensing (Luvai et al., 2022). The C-factor is one of

Soil erosion is a major global issue causing land degradation (Lu-
vai et al., 2022). Water erosion, a natural process influenced by hu-
man activities, affects landform development (Pimentel et al., 1995).
Erosion rates on agricultural land impact sustainability and have eco-
nomic consequences (Doran, 2002). Eroded soil contributes materials
to water bodies, increasing sedimentation and degrading water quality
(Wang et al., 2023). Agricultural technologies and land management
practices are essential for controlling soil erosion. Vegetation signifi-
cantly controls soil erosion dynamics (Zelenova et al., 2024), with
water erosion rates decreasing exponentially as vegetation cover in-
creases. This reduction in soil loss is due to the combined effects of
roots and canopy (Gyssels et al., 2005). Soil erosion is also affected
by land use and management factors, such as crop type and tillage
practices (Kuhwald et al., 2022). Zero tillage and cross-slope tillage
are effective methods for preventing erosion in agriculture (Kisic
etal., 2017). Monitoring soil erosion risk is vital for conservation
(Kunakh et al., 2023). Geographic Information Systems (GIS) and
remote sensing are effective tools for assessing natural resources
(Sharma et al., 2024).

The cover management factor (C-factor) is used to assess the im-
pacts of land use and management on soil erosion (Ebabu et al.,

the five factors used to assess soil erosion risk in the Universal Soil
Loss Equation (USLE) and its revised version (RUSLE) (Carollo
etal., 2024). The C-factor, a key component of the Universal Soil
Loss Equation (USLE) and RUSLE, compares long-term soil loss
from cropland to that from a net fallow area on a 22 m slope with a
9% gradient. Initially determined through long-term erosion experi-
ments, the C-factor's accuracy is influenced by seasonal variations in
vegetation density. The RUSLE model considers factors such as
previous crops, vegetation cover, and soil moisture in its erosion esti-
mates. The C-factor is essential for policy and land use decisions, as it
identifies manageable conditions for reducing erosion (Renard et al.,
1991). It also reflects how land cover and management practices
affect soil loss compared to pure fallow land (Kinnell, 2010).

The Normalized Difference Vegetation Index (NDVI) is used to
map vegetation parameters and estimate C-factors at large scales
(Suriyaprasita & Shrestha, 2008). Remote sensing imagery has be-
come a common method for creating C-factor maps based on vegeta-
tion indices, such as the Normalised Difference Vegetation Index
(NDVI), which has become a prevalent methodology (Alexandridis et
al., 2015). Evidence shows that combining stratified coverage indices
with remote sensing indices improves C-factor estimation (Feng et al.,
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2018). This data makes it possible to create monthly C-factor maps,
mean values for the growing season, and annual means. C-factor va-
lues from remote sensing indicate temporal variability for crops (Pe-
chanec et al., 2018). Understanding the dynamics of erosion factors
helps agronomists implement targeted control measures, reducing mi-
tigation costs (Schmidt et al., 2018). The NDVI method effectively
reflects vegetation cover and captures spatial and temporal changes
(Alexandridis et al., 2015).

Vegetation cover is essential for erosion resistance, soil fertility,
and provides a dynamic balance in the formation of landforms, main-
taining soil fertility and preserving water quality (Mykhailyuk et al.,
2023). While modeling the spatial variability of the C-factor poses
challenges, forecasting its variability over time due to global climate
change is still needed. This study aims to assess the C-factor's spatial
and temporal variability under the conditions of global climate change
and develop a forecast for the coming decades.

Materials and methods

The study examined the Polissya and Forest-Steppe regions of
Ukraine (Zymaroieva et al., 2019). C-factors are essential for crop
management, reflecting the effect of vegetation cover on soil erosion
(Renard et al., 1997). The C-factor varies by season and crop produc-
tion system, influenced by precipitation, agricultural practices, and
crop type. It ranges from nearly zero for well-protected cover to 1 for
barren areas. Consequently, its impact on soil erosion may be minim-
al in areas with a high percentage of forest and plantation crops.

NDVI (Normalized Difference Vegetation Index) measures ve-
getation condition and vitality, indicating green vegetation and photo-
synthetic activity. Vegetation suggests limited exposure to raindrops,
which can initiate soil erosion processes. Detecting vegetation typical-
ly requires remote sensing techniques for monitoring and analyzing
ecosystems. Vegetation cover is a key indicator of soil erosion, distin-
guishing between vegetation and soil distribution based on reflectance
patterns (Rahman et al., 2009). The NDVT is given below as:

(NIR — RED)

NDVI = IR+ RED
where NIR is the near-infrared value and RED is the red band value,
which reflects the proportion of absorbed photosynthetic active radia-
tion. The NDVI values obtained for different locations in the study
area are used to produce an NDVI map that reflects land cover man-
agement. The values for NDVI range from —1.0 to 1.0, where higher
values represent green vegetation and lower values represent normal

soil or water surface materials. The C factor can be estimated by ap-
plying the following ratio (Zhou et al., 2008; Kouli et al., 2009):

C = exp (—a X ﬂ)

b—NDVI)

where C is the calculated crop management coefficient; NDVI is the
normalised differential vegetation index; o and 3 are two scaling fac-
tors. The values for the two scaling factors o and p are 2 and 1 respec-
tively (Van der Knijff et al., 2000). Terra-based vegetation indices
(MODIS) data (MOD13Q1) version 6 are generated every 16 days at
a spatial resolution of 250 m as a level 3 product. The MODIS-
derived NDVI of the study area was calculated for each month of the
year and used to determine the C factor.

Results

During the growing season, NDVT increases from spring to early
summer. In June, this indicator reaches its maximum, in the summer
months NDVI slowly decreases, after which it sharply decreases in
autumn and until the beginning of winter. Different types of land-
scape cover have certain differences from the general trend. Agricul-
tural land is characterised by a sharp decline in NDVI in the second
half of summer, which corresponds to the harvest time. Also, in win-
ter, NDVT has very low values for agricultural areas. Broadleaf forests
are characterised by a plateau in NDVI values in summer. Coniferous
forests are characterised by levelled NDVI values throughout the sea-
son. Naturally, mixed forests occupy a transitional position between
broadleaved and coniferous forests in terms of NDVI dynamics over
time. Meadow ecosystems are characterised by a sharp increase in
NDVI in April. Floodplain vegetation demonstrates a slower growth
rate of NDVI in the first half of the year and reaches its annual maxi-
mum somewhat later than other vegetation types. Artificial cover
types have generally lower NDVI values. Aquatic ecosystems also
have low NDVI values and slower annual dynamics.

The C-factor calculated from the NDVI values is 0.19 + 0.11.
The highest C-factor values were for Bare areas and Artificial areas
(0.29 £ 0.12 and 0.26 + 0.07 respectively). Also, this index was high
for Sparse vegetation and Croplands (0.25 + 0.08 and 0.23 + 0.07,
respectively). Mosaic landscape complexes with Croplands had a
slightly lower C-factor value (0.21 £ 0.07). Broadleaf forests had a C-
factor value of 0.14 + 0.05, and communities with coniferous plant
species had this indicator at the level of 0.09 + 0.05. Shrub and mea-
dow communities had a C-factor value of 0.13 £ 0.05. In space, the
lowest C-factor values were typical for the northern and southeastern
parts of the region, and the highest - for the southern and eastern parts

(Fig. 1).
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Fig. 1. Spatial variability of the vegetation cover erosion control factor (C-factor) and its forecast over time:
a is the variability of the indicator for the period 1970-2000; b is the forecast of the indicator's variability for the period 2021-2040;
c is the forecast of the indicator's variability for the period 2041-2060; d is the forecast of the indicator's variability for the period 2061-2080
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Bioclimatic variables were able to explain 77% of the variation in
the C-factor (Table 1). An increase in mean annual temperature and
mean diurnal range were statistically significant predictors of an in-
crease in the C-factor. On the contrary, an increase in isothermality
indicates a decrease in C-factor values. Amplitude monthly tempera-
tures are also sensitive predictors of C-factor changes. The C-factor
was not sensitive to annual precipitation, but was sensitive to precipi-
tation by month or quarter. Using the predicted values of the biocli-
matic variables for the resulting model, we developed scenarios of
spatial changes in the C-factor for different periods of the future.

The forecast indicates a monotonous increase in the C-factor until
2080 as a response to global climate change (Figure 2). In the period
2021-2040 the C-factor will increase by 13.7% compared to 1970—
2000 (t=3.4, P <0.001). The growth will be most pronounced in the
east and centre of the region. In the period 20412060, the growth
will be 13.2% compared to the previous one (t = 3.1, P = 0.002). The
growth area will mostly cover the east, but will also extend to the
central part of the region. In the period 2061-2080, growth will be
10.3% (t=2.6, P = 0.01). The growth zone will extend to the east and

Table 1

centre of the region. Differential indicators are more sensitive to de-
termine the main directions of the spatial and temporal dynamics of
the C-factor (Fig. 3). In the period 2021-2040, the C-factor will in-
crease in the northeast of the region, while in the southwest there will
be a downward trend in this indicator. In the next time period, the area
of C-factor decline will be located in the east of the region, and the
area of growth will be located in the southwest of the region. In the
period 2061-2080, the zone of C-factor increase will be located on
the periphery of the region, and the zone of C-factor decrease will be
in the centre of the region.

The dynamics of the C-factor depends on both climate trends and
the type of landscape cover (Table 2). Soil properties will contribute
to the C-factor dynamics in different ways at different time stages.
The role of soil organic matter will only become apparent in the pe-
riod 20612080, while the direction of influence of the content of
particle size fractions will change in 2021-2040 and 2041-2060.
The contribution of different land cover types is also dynamic, and
their direction of influence changes over time.

Multiple regression analysis of the dependence of the factor of erosion control of vegetation cover (C-factor)

on bioclimatic variables (Radj2 =0.77,F=40.8, P <0.001)

Beta regression coefficient

Regression coefficient

Bioclimatic variable + standard error + standard error #(186) P-value
Intercept - 0.20+0.02 8.08 <0.001
Annual Mean Temperature (Bio_1) 15.09+241 0.49+0.08 6.25 <0.001
Mean diurnal range (Bio_2) 1371+ 1.77 0.37+0.05 7.73 <0.001
Isothermality (Bio_3) -1229+1.57 -0.10+0.01 —7.83 <0.001
Temperature seasonality (Bio_4) -1.10+£5.75 0.00+0.00 -0.19 0.85
Max temperature of warmest month (Bio_5) —12.68 +3.66 —0.12+0.04 —3.46 0.001
Min temperature of coldest month (Bio_6) 7.23+0.67 0.19+0.02 10.72 <0.001
Temperature annual range (Bio_7) 0.02+0.12 0.01+0.03 0.19 0.85
Mean temperature of wettest quarter (Bio_8) -1.34+£0.92 —0.02+0.01 —1.46 0.15
Mean temperature of driest quarter (Bio_9) 042+0.18 0.03+0.01 2.34 0.02
Mean temperature of warmest quarter (Bio_10) —6.78£7.98 —0.09+0.10 -0.85 0.39
Mean temperature of coldest quarter (Bio_11) -8.12+1.58 —0.40+0.08 -5.14 <0.001
Annual precipitation (Bio_12) 0.38+2.63 0.00+0.00 0.14 0.89
Precipitation of wettest month (Bio_13) -581+£1.28 —0.01+0.00 -4.55 <0.001
Precipitation of driest month (Bio_14) 3.13+£0.82 0.02+0.01 3.80 <0.001
Precipitation seasonality (Bio_15) 431+1.09 0.03+0.01 3.94 <0.001
Precipitation of wettest quarter (Bio_16) -2244+4.12 —0.02+0.00 -5.45 <0.001
Precipitation of driest quarter (Bio_17) 4.67+1.74 0.01£0.00 2.68 0.008
Precipitation of warmest quarter (Bio_18) 23.18+3.79 0.02+0.00 6.11 <0.001
Precipitation of coldest quarter (Bio 19) —2.10+£1.23 0.00+0.00 -1.71 0.09
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Fig. 2. Variability of the vegetation cover erosion control factor (C-factor) and its forecast over time: a is an estimate for the period 1970-2000
and a forecast for the periods 20212040, 2041-2060, and 2061-2080; b is a forecast of the increase in the indicator for successive time periods

Discussion

Vegetation density is the most important driver of C-factor varia-
bility (Pinson & AuBuchon, 2023). NDVI is a sensitive indicator of
vegetation density, and modern remote sensing technologies allow
data to be obtained with sufficient spatial and temporal resolution
(Martinez & Labib, 2023). The seasonal dynamics of vegetation den-

sity determines the ability of plants to counteract soil erosion (Ale-
xandridis et al., 2015).

We found that landscape cover types have specific patterns of
seasonal variability in NDVI. The NDVI value is also influenced by
the dynamics of climatic conditions, soil moisture content, and gro-
und water level. Human activity has the strongest impact on NDVL
Land use change caused by human activity leads to a decrease in
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NDVI (Chang et al., 2022). The general temporal trend of NDVI va-
riability follows a sinusoidal curve with a minimum corresponding to
the winter period and a maximum corresponding to the summer peri-
od. The differences between the types of landscape cover lie in the
average level of NDVI throughout the year, the maximum level in
summer and the minimum level in winter, and in the dynamics of

C_delta2021-2040 [ -0.06 - -0.02 [l 0.07-0.12
B 0.14--007 I -0.01-006 M O0.13-033

reaching maximum levels or in the dynamics of NDVI decline after
the seasonal maximum. It is obvious that the protective potential of
vegetation cover against soil erosion is greater the denser the vegetati-
on cover and the longer the dense cover is maintained (Ruiz-Colme-
nero et al., 2013).

C_delta2041-2060 [ 0.03-0.04

I 007-000 [ 0.05-0.06
B oo1-002 [ 0.07-0.14
b

C_delta2061-2080 [ -0.03-0.01 [ 0.05-0.12

B o200+ N 0.02-005 [ 013-030

¢
Fig. 3. Spatial variability of the increase in the factor of erosion control of vegetation cover (C-factor) in successive time periods:
a is the variability of the indicator for the period 1970-2000; b is the forecast of the indicator’s variability for the period 2021-2040;
c is the forecast of the indicator's variability for the period 2041-2060; d is the forecast of the indicator's variability for the period 2061-2080

Table 2

Correlation of soil properties, landscape cover types and the relief erosion factor (LS) with increases in the erosion control factor
of vegetation cover (C-factor) in successive time periods (correlation coefficients are shown, which are statistically significant for P < 0.05)

Variable Successive periods
from 1970-2000 to 20212040  from 2021-2040 to 2041-2060  from 1970-2000 to 2021-2040
OM - - 0.18
Clay -048 0.24 -
Sand 043 —0.23 -
Silt -0.33 0.20 -
Rainfed croplands —-0.38 0.19 -0.18
Mosaic Croplands/Vegetation 0.14 - -0.18
Mosaic Vegetation/Croplands -0.14 - -
Closed broadleaved deciduous forest - - -
Closed needleleaved evergreen forest 0.35 - -
Open needleleaved deciduous or evergreen forest 041 -0.15 -
Closed to open mixed broadleaved and needleleaved forest 0.34 - -
Mosaic Grassland/Forest—Shrubland -0.36 - -
Closed to open grassland -0.24 - 0.17
Sparse vegetation -0.15 - -
Closed to open vegetation regularly flooded 0.16 - -0.01
Artificial areas - - -
Water bodies 0.21 —0.18 0.29

Our results support the generalisation that vegetation cover struc-
ture affects runoff formation and soil erosion under the influence of
precipitation. Soil loss is more easily regulated by the proportion and
spatial structure of vegetation cover than by runoff. The potential of
vegetation cover to regulate soil loss responds positively to precipita-
tion depth and intensity (Tang et al., 2021). Forest ecosystems have
the most extensive vegetation cover (Yakovenko et al., 2023). Conife-
rous forests have the most levelled temporal dynamics of NDVI. This
means that the differences in NDVI between winter and summer for

this land cover type are the smallest among all the land cover types
studied. The peculiarity of broadleaf forests is that they reach the
summer NDVI maximum earlier than coniferous forests, and the pla-
teau of summer NDVI values lasts longer. The maximum NDVI va-
lues of agricultural land are practically the same as those of other ve-
getation types. In addition, agricultural landscapes are characterised
by the presence of two local NDVI maxima: summer and autumn.
Obviously, the autumn one corresponds to the development of winter
crops or the development of weeds after harvesting. The rapid increa-
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se in NDVI in spring on agricultural land is due to the specifics of
cultivated plants that grow in artificially created best conditions for
this type of plant, so their growth rate is quite high. In the second half
of the summer, a sharp decrease in NDVI is the result of ripening and
harvesting.

Information on the dynamics of NDVI over the course of the year
was used to calculate the C-factor. The forest has the highest potential
for soil protection from water erosion, while agricultural land and
anthropogenic land have the lowest potential. The estimated value of
the C-factor is 0.19 £ 0.11, which is in the range between the esti-
mates for arid (0.26) and humid (0.15) climates (Ebabu et al., 2022).
The greatest C-factor values were found for artificial or open areas, as
well as for areas with sparse vegetation cover or agricultural areas.
These results are in line with findings that the global average C-factor
varies by one order of magnitude from cropland (0.34) to forest (0.03)
(Ebabu et al., 2022). Among the major crops, the average C-factor is
highest for maize (0.42) and potatoes (0.40) (Ebabu et al., 2022).
It should be noted that the average C-factor in Europe is 0.1, with
extremely high variability. Forests have the lowest average C-factor
(0.001), while cropland and sparse forests have the highest (0.23 and
0.27, respectively) (Panagos et al., 2015).

The spatial patterns of landscape diversity variability explain the
changes in the C-factor. The density of forest ecosystems in the re-
gion is highest in the north and east, which is why the C-factor is
lowest in these areas. Towards the southeast, the C-factor tends to
increase. The increase in agricultural land, as well as anthropogenic
surfaces, is likely to be the reason for this trend (Zhukov et al., 2022).
The spatial variability of the C-factor also depends on the influence of
climatic factors. A combination of bioclimatic variables can explain a
significant component of C-factor variability in space. An increase in
the average annual temperature contributes to an increase in the C-
factor. Obviously, higher temperatures are favourable for agricultural
development by reducing the area covered by forest ecosystems,
which reduces the protective capacity of vegetation cover to with-
stand erosion (Kunakh et al., 2020). Higher temperatures also contri-
bute to higher levels of water evaporation from the soil surface (Ker-
ridge et al., 2013), which can reduce the maximum density of vegeta-
tion cover. The temperature range as an indicator of climate
continentality contributes to the growth of the C-factor. Temperature
variability is also a significant stress factor, and its increase negatively
affects the density of vegetation cover (Ridolfi et al., 2000). At a cer-
tain level of average annual temperature, an increase in the maximum
temperature of the warmest month and the minimum temperature of
the coldest month contribute to a decrease in the C-factor. This result
can be interpreted as an increase in vegetation density due to addi-
tional heat supply.

The precipitation of the driest month and the seasonality of preci-
pitation contribute to the growth of the C-factor, while the precipita-
tion of the wettest month reduces this indicator. It is also worth noting
the impact on the C-factor of other bioclimatic variables that characte-
rise the seasonal redistribution of precipitation. This indicates that not
only annual precipitation is important for the formation of dense ve-
getation cover (Kunakh et al., 2024). A decrease in vegetation cover
is one of the main factors leading to soil erosion (Schmidt et al.,
2018). Of greater importance is a certain pattern of annual precipita-
tion distribution to which plant species adapt. It is this pattern that is
sensitive to global climate change, which can affect the formation of
vegetation cover and its ability to counteract soil erosion.

The resulting regression model was created on the basis of a sig-
nificant range of environmental conditions, the spatial scale of varia-
bility of which is commensurate with the time scale of climate change
predicted for the coming decades. This provides grounds for applying
the model to forecast changes in the C-factor in the context of global
climate change. The forecast indicates that the C-factor will grow mo-
notonically in the coming decades. Our results are in line with fin-
dings that the projected rate of soil erosion by the end of the 21st
century will accelerate as climate change reduces soil moisture while
increasing precipitation intensity (Pinson & AuBuchon, 2023). Obvi-
ously, global warming and variability in precipitation patterns will be
the mechanisms through which vegetation density may decrease, and,

consequently, the protective capacity to counter soil erosion will de-
crease (Kunakh & Zhukov, 2024). The study region covers a large
area within which global climate change will not be uniform. There-
fore, different directions and intensity of changes are predicted. The
greatest risks of erosion control capacity decline can be expected in
the east of the region. The critical zone will also extend to the south-
west of the region over time. From a practical point of view, this trend
makes the problem of soil erosion control acute throughout the re-
gion. On the other hand, the forecast makes it possible to prioritise the
goals for reducing erosion risks. Obviously, the problem is most acute
in the northeast and centre of the region. The south-west will become
a problem a little later. Global climate change requires a consolidated
response from humanity as a whole, and in this sense, regional meas-
ures will not be able to influence the global situation (Lisovets et al.,
2024). The structure of land use types is the main area of manage-
ment that can minimise the negative effects of global climate change
on soil erosion (Molozhon et al., 2023). It is also worth noting the
effectiveness of modern farming technologies to combat soil erosion.
Conservation management practices such as reduced or no tillage, the
use of cover crops or crop residues reduce the C-factor by an average
of 19.1% on arable land (Panagos et al., 2015). Land-use changes
such as reforestation and reduction of arable land to the optimum
level will have a positive anti-erosion effect. Encouraging the cultiva-
tion of more renewable energy crops will help protect soils.

Conclusion

The C-factor score for the study area is 0.19 + 0.11 and varies by
landscape type. The highest C-factor values were observed in crop-
lands, bare areas, and artificial areas. The lowest C-factor values were
observed in coniferous and broadleaf forests. The dynamics of the C-
factor are contingent upon both climatic trends and the specific type
of landscape cover. The analysis revealed that bioclimatic variables
were able to explain 77% of the observed variation in the C-factor.
The NDVI is a sensitive indicator of vegetation density, and the ad-
vent of modern remote sensing technologies has enabled the acquisi-
tion of data with sufficient spatial and temporal resolution. The diffe-
rences between landscape cover types are evident in the average level
of NDVI throughout the year, the maximum level in summer and the
minimum level in winter, and in the dynamics of reaching maximum
levels or in the dynamics of NDVI decline after the seasonal maxi-
mum. The dynamics of the NDVI throughout the year formed the
basis for calculating the C-factor. The forecast indicates a gradual and
uninterrupted increase in the C-factor until 2080, which can be attri-
buted to the effects of global climate change. During the period be-
tween 2021 and 2040, the C-factor is expected to increase in the
north-eastern region, while a downward trend is anticipated in the
south-western region. Subsequently, the area of decline in the C-
factor will be located in the eastern region, while the area of growth
will be located in the southwestern region. In the period between 2061
and 2080, the zone of C-factor increase will be located on the peri-
phery of the region, while the zone of C-factor decrease will be si-
tuated in the centre of the region. The resulting forecast of the spatial
and temporal dynamics of the C-factor provides valuable information
for agronomists and environmentalists. This forecast serves as the
foundation for the development of effective erosion control measures
in specific areas and at designated times, thereby ensuring the optimal
distribution of erosion mitigation efforts and conservation measures.
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