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Резюме. Ерозията на почвите е един от най-сериозните процеси за деградацията им в България. Около 66 % от земите са с 
наклон над 3°. Преобладаващият хълмисто-планински релеф и високите стойности на наклоните са предпоставка за развитие на 
водна ерозия. В настоящото изследване са оценени особеностите на топографската повърхнина, като условие за развитие на еро-
зионни процеси, на примера на басейна на р. Джебелска (Южна България). Разгледани са следните морфометрични параметри: 
превишение на релефа, индекс на Метон, наклони и индекс на силата на водните потоци (SPI). Факторът дължина и наклон на 
склона е изчислен с използване на наклона и специфична площ, от която се формира оттокът. Получените стойностите варират 
между 0 и 43,36. Резултатите от анализа на морфометричните параметри показват висока податливост към ерозиране в горните и 
средните части на водосбора. Активни процеcи могат да бъдат наблюдавани също в долната част на водосбора на р. Джебелска, 
където реки от първи ранг (по метода на Strahler) се вливат директно в река от пети ранг. Настоящото изследване е извършено в 
ГИС среда, на базата на цифров модел на релефа с резолюция 12 m.

Ключови думи: ерозия, топография, дължина и наклон на склона, ГИС, р. Джебелска.

Abstract. Soil erosion is the most serious soil degradation factor on the territory of Bulgaria. Nearly 66 % of its area have slopes in a 
range greater than 3°. The predominant hilly-mountainous relief and high slope degrees are prerequisites for development of water erosion. 
The properties of the topographic surface as a conditioning factor of erosion processes are evaluated in the current study on the example 
of the Dzhebelska River watershed (Southern Bulgaria). The following morphometric parameters are considered: basin relief, Melton 
index, slope and stream power index (SPI). Slope length and steepness factor (LS factor) is calculated using the slope degree and specific 
contributing area. The values vary between 0 and 43.36. The results of the analysis of the morphometric parameters indicate high erosion 
susceptibility in the upper and the middle part of the watershed but active erosion can be observed too in the low part of the watershed, 
where first order streams (Strahler’s method) flows directly to the river of fifth order. The current study is done in GIS environment on the 
base of 12 m digital elevation model.

Keywords: erosion, topography, LS factor, GIS, Dzhebelska River.

Introduction

The topography is one of the main conditioning 
factors of erosion processes. It impacts on the dis-
tribution of the overland flows and flows velocity, 

and in this relation controls the behavior of sheet 
wash and linear erosion. The propagation of ero-
sion processes, triggered by flowing water, rainfall 
and rapid snowmelt, is highly influenced by slope 
gradient and the complexity of the relief. The im-
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portance of the topographic factor in soil erosion as-
sessment can be seen in the sensitivity of the results 
of Universal Soil Loss Equation (USLE)/Revised 
Universal Soil Loss Equation (RUSLE) application, 
when different methods and approaches are used 
for calculating slope length and steepness (LS) fac-
tor. Manual determination of LS factor gives best 
results but it is very time-consuming and not always 
applicable, particularly for large areas. According to 
Zhang et al. (2013) the major limitation in soil ero-
sion assessment using USLE/ RUSLE is the diffi-
culty in extracting LS factor. Nevertheless, the most 
widely used model at this stage of erosion research 
is RUSLE. The model is preferred because it is used 
to predict soil losses in different spatial scales and 
different regions of the World, as well as due to its 
high compatibility with Geographic Information 
Systems (GIS). The development of computer tech-
nology, remote sensing and GIS methods allow to 
evaluate the topographic factor on the base of digi-
tal elevation models (DEMs) for a short time and 
with high accuracy. The gained experience and the 
progress in LS calculation show a general trend of 
replacing the slope length with specific contributing 
area in the equations (Moore, Wilson, 1992; Moore 
et al., 1993; Mitasova et al., 1996; Rodriguez, Su-
arez, 2010, etc.). Some studies suggest to use mul-
tiple flow algorithm, which takes into account flows 
convergence and divergence in calculating LS fac-
tor (Desmet, Govers, 1996; Winchell et al., 2008; 
Panagos et al., 2015). Zhang et al. (2013) emphasize 
on the determining of soil erosion and deposition 
zones, channel networks and convergence flow ar-
eas when calculating LS factor. 

In addition to the LS other morphometric param-
eters of the watersheds are used in different studies 
for the assessment of the topographic factor for soil 
erosion and soil quality, like Melton index, basin 
relief, streams density, stream power index, topo-
graphic wetness index etc. (Melton 1958; Milevski 
et al., 2007; Sharma, 2010; Nachev, Dimitrov, 2015; 
Vijith, Dodge-Wan, 2019; Ghunowa et al., 2021).

The variety of the morphometric parameters as 
well as the variety of the methods and approaches 
for LS calculation show the complexity of the task 
and the need for future research in order to find the 
most appropriate way for the assessment of the top-
ographic factor in different landscape conditions.

In the current study basin relief, Melton index, 
slope, stream power index (SPI) and LS factor are 
calculated in ArcGIS Pro (ESRI 2000) environment 
and presented for the watershed of the Dzhebelska 
River (Bulgaria). The aim is to analyze watershed 
morphometry in the contexts of erosion processes 
and RUSLE LS factor, and to present a qualitative 
assessment of the topographic factor of erosion 
rather than a quantitative one. Considered as deriva-

tive of the DEM the morphometric parameters and 
the results of the study are strongly depend on the 
DEM resolution.

Study area

The Dzhebelska River watershed is located in the 
Southern Bulgaria, Eastern Rhodopes Mountains 
(Fig. 1). The area of the watershed is 118 km2 with 
mean elevation of 630 m. The highest point of the 
watershed is 1200 m a.s.l. and the lowest one is 260 m  
a.s.l. The area is characterized by complex topogra-
phy and density of the stream network is 2.08 km/
km2. The climate is transitional between Mediterra-
nean and moderate continental. The winter is mild 
and wet, and the summer is warm and dry. The maxi-
mum of flow discharge of the Dzhebelska River is 
in December–January and the minimum is observed 
in August–September. The river is characterized by 
intermittent river flow and nearly dries up in the sum-
mer. Forest vegetation covers 68% of the Dzhebelska 
River watershed. Nearly 17% of the forest areas are 
subject of erosion to varying degrees. 

Regarding the petrographic composition the wa-
tershed can be divided into 2 parts. The upper one 
is built mainly of biotite gneisses, amphibolites and 
in a small areas marbles can be found. In the low 
half of the watershed of the Dzhebel sandstones, 
gravels and breccia conglomerates are predomi-
nant. Alluvial deposits cover the bottom of the river 
valley after the town of Dzhebel where small slope 
gradients favor accumulation of gravels, sands and 
clays. Dеluvial and colluvial materials are deposited 
in the mountain foothills and on the slope cutoff, 
where the slope gradient is significantly decreased. 
Limited areas in the middle part of the Dzhebelska 
River watershed are built by tuffs and organogenic 
limestones. The spatial distribution of the rocks and 
sediments is presented in Figure 2. The most of the 
catchment area of the Dzhebelska River is built 
of gneisses (39%), Dzhebel sandstones (25%) and 
tuffs and tuffites (14%).

Most susceptible to erosion are highly weathered 
gneisses and loose dеluvial deposits, which together 
with the colluvial masses favor the occurrence deb-
ris flows and debris floods.

Intensive erosion can be observed in the varied 
in grain size sandstones with lenses of gravel brec-
cia conglomerates of the Dzhebel Formation, as 
well as in the quartz-feldspar sandstones, that are 
characterized like fine-grained and multi-grained 
weakly consolidated rocks (Bozhinov, 1981; Ko-
zhoukharov et al., 1995). The weak consolidation 
of the Dzhebel sandstones is a prerequisite for de-
velopment of linear erosion and forming deeply in-
cised gullies.
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Tuffs and tuffites in the watershed of the Dzhe-
belska River are related to two formations: forma-
tion of the first acid volcanism, presented by acidic 
tuffs, tuffites, siltstones and organogenic lime-
stones, and the formation of the second acid vol-
canism, presented by rhyolitic and rhyodacitic tuffs 
(Kozhoukharov et al., 1989). The rocks are cracked 
and weathered, and in this relation, they are highly 
to moderately susceptible to erosion.

The type of rocks, their physical-mechanical 
and chemical composition, stability and degree of 
weathering significantly control the behavior of the 
landscape-forming processes and the topographic 
features of the territory although this influence is 
determined by the climate conditions. The influence 

of the petrographic composition on erosion process-
es is stronger in areas with poorly developed, shal-
low soils and in the outcrop of the rocks on the sur-
face, where highly weathered rocks can be a feeding 
material for the formation of debris flows that lead 
to the mobilization of slope material and intensive 
erosion.

Major soil types covering the study area are 
Chromic Luvisols, Stagnic Luvisols, Chromic Cam-
bisols, Rendzinas, Eutric Leptosols and Eutric Flu-
visols (FAO, 1990). Soils of the forest ecosystem 
typically are characterized with non-differentiated 
profile, main soil fractions and humus content var-
ied widely depending on parent rock materials, veg-
etation type, altitude and degree of soil erosion. 

Fig. 1. Study area and location of selected watersheds for morphometric analysis (the numbers of the watersheds on the 
map corresponds to the numbers in Table 1)

Фиг. 1. Изследвана територия и местоположение на избрани водосбори за морфометричен анализ (номерата на 
водосборите на картата съответстват на номерата в таблица 1)
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Fig. 2. Summarized petrographic map of the Dzhebel River catchment area (after Kozhoukharov et al., 1989)
1, gneisses; 2, orthoamphibolites; 3, granitoids; 4, andesites; 5, rhyolites; 6, rhyolitic and rhyodacitic tuffs and tuffites; 7, tuffs, 
tuffites, organogenic limestones; 8, Dzhebel sandstones; 9, conglomerates and sandstones; 10, alluvial deposits – gravels, sands, 
clays; 11, proluvial-deluvial deposits – gravels, sands, sandy clays

Фиг. 2. Обобщена петрографска карта на водосбора на р. Джебелска (по Kozhoukharov et al., 1989)
1 – гнайси; 2 – ортоамфиболити; 3 – гранитоиди; 4 – андезити; 5 – риолити; 6 – риолитови и риодацитови туфи и туфити; 
7 – туфи, туфити, органогенни варовици; 8 –Джебелски пясъчници; 9 – конгломерати и пясъчници; 10 – алувиални наслаги 
– чакъли, пясъци, глини; 11 – пролувиално-делувиални наслаги – чакъли, пясъци, песъчливи глини

Data and methodology

Topographic data

The accuracy of the morphometric analyses strong-
ly depends on the resolution of the DEM. In areas 
with flat topography or with low values of vertical 
dissection of the relief, a coarse resolution (>20 m, 
according to Oliveira et al., 2013) may not lead to 
major errors in hydrographic basins, but at a com-
plex topography this resolution can result in great 
uncertainty. In these cases, a higher resolution of 
the DEMs is needed, particularly for delineating and 
analyses of small erosional landforms (Oliveira et 
al., 2013; Frankl et al., 2013). According to Warren 
et al. (2004) landforms should have dimensions of 
at least twice the DEM resolution to be defined in a 
grid-based DEM. After the analysis of the available 
topographic data and field observation we chose 12 
m ALOS – PALSAR DEM (ASF DAAC, 2015) for 
the current study. The comparison of the delineated 

streams with the streams on the 1:25 000 scale topo-
graphic map shows good results and applicability of 
the model. 

The analyses of the DEM were carried out using 
ArcGIS Pro Spatial Analyst Tools (ESRI 2020). De-
lineating the watersheds and stream lines was done 
by Hydrology Tools following the steps shown in 
Figure 3.

Morphometric parameters

The following morphometric parameters are cal-
culated for determining of erosion prone areas: ba-
sin relief, Melton index, slope and stream power 
index (SPI). Stream order, determined according 
to Strahler’s method (Strahler, 1952, 1957) is also 
considered and the morphometric parameters of 
sampled first, second and third order watersheds are 
analysed.

Basin relief is calculated as a difference between 
maximal elevation and the elevation of the mouth 
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of the basin (Melton, 1958). It can be considered as 
an indicator for the steepness and complexity of the 
relief and in this relation influence the development 
of erosion processes.

Melton index (Melton ruggedness) is defined by 
dividing the basin relief to the square root of the ba-
sin area (Melton, 1958). In many publications this 
parameter is used for determining of debris flows 
prone areas and related erosion and deposition areas 
(Jackson et al., 1987; Wilford et al., 2004; Grelle et 
al., 2019; Aguilar et al., 2020). 

Slope of the topographic surface is one of the 
main factors controlling the propagation of erosion. 
It influences the flow velocity and the transport of 
sediments. The calculation of slope gradient in the 
current work is done in GIS environment on the base 
the 12 m resolution DEM. We classified the slopes 
in the following classes, in degrees: 0–2; 2–5; 5–15; 
15–30; 30–45 and >45. Flat areas are determined in 
a range of 0–2° and nearly flat are these in a range 
of 2–5°. In these areas erosion processes are expect-
ed to be less developed. Slopes in a range higher of 
30° determine the areas with higher energy of mass 
movement and highly prone to erosion.

Stream power index (SPI) is a dimensionless pa-
rameter and a relative indicator for erosional power 
of streams, based on the assumption that discharge 
is proportional to specific catchment area (Pourgha-
semi et al., 2013). It is determined by slope gradient 
and flow contributing area. 

SPI = ln (As*tanβ), 

where As – contributing area (flow accumulation); 
β – slope in degrees.

The SPI is used for erosion modelling and as-
sessment (Moore et al., 1991; Zakerinejad, Mae-

rker, 2015; Cao et al., 2016; Vijith, Dodge-Wan, 
2019), landslide susceptibility mapping (Pourgha-
semi et al., 2013) and characterizing debris flows 
(Chen, Yu 2011; Chen, Wang, 2017). The higher 
stream power index indicates higher erosion power 
of the streams and in this relation the parameter can 
be used as an indicator for linear erosion. On the 
other side the high stream erosion is a prerequisite 
for mobilizing slope material and increasing the 
sediment transport.

LS factor

LS factor considered like length and steepness of 
the slope is an important component of empirical 
and GIS models for erosion assessment. Introduced 
in the equation of soil loss – USLE (Wischmeier, 
Smith, 1978) and developed and modified in other 
studies (Moore et al., 1993; Desmet, Govers, 1996; 
Mitasova et al., 1996; Renard et al., 1997; Panagos 
et al., 2015, etc.) LS is the most complicated com-
ponent of USLE/RUSLE regarding the different 
methods for its calculation and difficulties in their 
application at complex topography, particularly 
regarding the determining of the slope length. The 
analysis of published material on this topic shows 
that there is still no universal equation for calculat-
ing the LS factor. In all considered cases the cal-
culation of LS includes empirical components de-
pending on the regional and local conditions of the 
studied areas. Gaining experience in calculating LS 
and the development of geoinformation technology, 
including GIS, show a general trend for quantifying 
the topographic factor on the base of high resolu-
tion DEMs and replacing the length of slope in the 
LS equation by specific contributing area (Moore, 

Fig. 3. Flowchart of delineating streams and watersheds

Фиг. 3. Блок-схема на операциите за очертаване на линиите на потоците и водосборите
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Burch, 1986; Mitasova et al., 1996; Van der Kniff 
et al., 1999; Oliveira et al., 2013; Kruk et al., 2020, 
etc.). Using contributing area in the LS equations 
improves the detection of flow concentration, and 
may increase the spatial accuracy of erosion mod-
eling. LS values increase gradually from ridges to 
channels, reflecting the effective use of flow ac-
cumulation (Garcia Rodríguez, Gimenez Suarez, 
2012). Some authors emphasize on the applicabil-
ity of considering of multiple flow algorithm, flow 
direction, slope aspect and curvature of the topo-
graphic surface in calculating LS factor (Desmet, 
Govers, 1996; Zhang et al., 2013; Stefanidis et al., 
2021). 

In the current study we calculated LS factor using 
the equations of Moore et al. (1993) which are ones 
of the most widely applied equations in estimating 
the topographic factor (Mitasova et al., 1996; Van 
der Kniff et al., 1999; Hrabalikova, Janeček, 2017).

where As is a specific contributing area and β is a 
slope in degrees.

For determining the contributing area, we used 
flow accumulation raster, the values of which show 
the number of cells from which the given cell ac-
cumulates flows. Flow accumulation raster is deter-
mined in ArcGIS Pro environment and is a second 
derivative of DEM. It is calculated on the base of 
flow direction raster which shows the flow direc-
tion from each cell to its downslope neighbor us-
ing D8 direction type. Using flow accumulation for 
determining contributing area indirectly includes 
flow direction and change of the aspect of the slope 
in calculating LS factor. Comparing different ap-
proaches to LS factor calculating Hrabalikova and 
Janeček (2017) stated that the best results yielded 
Wischmeier’s method, where slope-length was re-
placed by a specific catchment area, and Moore’s 
method.

Results and discussion

The main morphometric parameters of the selected 
watersheds are shown in Table 1. For the purpose of 
the analysis watersheds with an area less than 10 km2  
were selected. The values of basin relief at 1st and 
2nd streams order watersheds vary from 0.09 to 
0.49 (1st order) and to 0.48 (2nd order). The 3rd 
streams order watersheds have basin relief between 

0.18 and 0.71. The higher basin relief suggests 
higher complexity of the watersheds but they are 
not always an indicator for high steepness of the 
area and high susceptibility to erosion. Regarding 
to the erosion, basin relief have to be considered in 
relation to the size of the area. The mean slope gra-
dient and steepness decrease at larger watersheds. 
In this relation Melton index gives good results in 
determining the areas with high erosion susceptibil-
ity. The higher values of Melton index, the higher 
is the erosion susceptibility. According to Jackson 
et al. (1987) Melton index greater than 0.30 indi-
cates watershed prone to debris flows. Wilford et 
al. (2004) state that Melton ratio in a range 0.26–
1.21 characterizes debris flood watersheds. Similar 
statements are presented by Pavlova-Traykova et al. 
(2017) and Baltakova et al. (2018). Debris flows are 
often induced in gullies and mobilize large volumes 
of unconsolidated earth masses. This results on the 
exogenous dynamics of the slopes and the distribu-
tion of erosion and deposition. The results about the 
Melton index, calculated for the selected areas show 
that watersheds of 1st and 2nd order have higher 
values and they decrease at 3rd order watersheds, 
where only in one of the considered watersheds 
Melton index is greater than 0.26. Half of the 1st 
and 2nd order watersheds have values of the Melton 
index greater than 0.26 (Table 1). About the whole 
area of the Dzhebelska River watershed, the high 
number of 1st order streams indicates active erosion 
processes and particularly in the lower part of the 
watershed where left tributaries of 1st and 2nd order 
flow directly into 5th order river.

Slope of the topographic surface is taken into ac-
count in calculation of SPI and LS factor. The maxi-
mal slope gradient in the watershed of the Dzhebelska 
River is 58.8° and mean slope value is 14.9°, calcu-
lated on 12 m DEM. The higher values are predomi-
nant in the upper and middle parts of the watershed 
(Fig. 4). Slopes in a range of 15–30° take the largest 
part of the watershed (45%) and 40% of the area are 
between 5 and 15°. Areas steeper than 30° take only 
3.4%. Flat and nearly flat are 11.6% of the Dzhebel-
ska River watershed. Slopes gradients greater than 
45° are observed at negligible small areas.

SPI shows the capacity of streams to potentially 
modify the topography through gully erosion and 
transportation (Vijith, Dodge-Wan, 2019). Higher 
values indicate areas more prone to erosion and to 
development of gullies. The surface distribution of 
the SPI shows higher values in the upper and mid-
dle part of the catchment area (Fig. 5). The values 
decrease to the lower part of the watershed where 
the slope gradient is small. The highest value of the 
SPI for the Dzhebelska River watershed, calculated 
on the base of 12 m DEM, is 16.38 and the mean 
value is 5.32. 
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Table 1
Morphometric parameters of selected watersheds (the location of the watersheds is 
given in Figure 1)

Таблица 1
Морфометрични параметри на избрани водосбори (местоположението на 
водосборите е показано на фигура 1)

Watersheds Area, km2 Basin relief, km Melton index
Dzhebelska River 117.85 0.98 0.09
Stream order I

I-1 0.39 0.34 0.54
I-2 0.58 0.09 0.12
I-3 0.47 0.18 0.26
I-4 0.42 0.19 0.30
I-5 1.15 0.11 0.10
I-6 0.49 0.13 0.18
I-7 1.36 0.49 0.42

Stream order II
II-1 1.34 0.34 0.29
II-7 0.55 0.28 0.37
II-8 0.88 0.30 0.32
II-9 1.04 0.28 0.27
II-10 1.14 0.32 0.30
II-11 1.26 0.20 0.18
II-12 3.59 0.48 0.25
II-13 1.02 0.16 0.16
II-14 0.73 0.09 0.11
II-15 0.83 0.26 0.29
II-17 3.60 0.24 0.13
II-18 1.90 0.40 0.29
II-19 1.50 0.24 0.20
II-21 0.85 0.12 0.13
II-22 1.70 0.44 0.34
II-23 1.27 0.13 0.11
II-24 2.58 0.32 0.20

Stream order III
III-1 6.71 0.47 0.18
III-4 9.18 0.71 0.23
III-5 8.85 0.70 0.24
III-6 1.75 0.18 0.14
III-7 2.90 0.49 0.29
III-8 9.32 0.59 0.19
III-9 5.07 0.55 0.24
III-10 9.52 0.67 0.22
III-11 2.19 0.21 0.14
III-12 1.19 0.21 0.19
III-13 7.67 0.53 0.19

Note. Records in bold indicate watersheds more susceptible to erosion, determined on 
the values of Melton index

Забележка. Надписите в bold показват водосборите с по-висока податливост към 
ерозия, определена по стойностите на индекса на Мелтон

LS factor in the watershed of the Dzhebelska 
River varies between 0 and 43.36 at 12 m DEM 
(Fig. 6). The values are greater in the upper and the 
middle part of the watershed and decrease to the 
lower part. The distribution of the LS values shows 
that in 99.93% of the watershed area the LS fac-

tor is less than 10 at 12 m DEM and this percent 
slightly decrease (to 99.79%) if we use the DEM re-
sampled to 25 m cell size (Table 2). Areas with LS 
greater than 10 are nearly 0.07% of the watershed 
and only at single cells of the model the values of 
LS are greater than 30 that could be a result of some 
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Fig. 4. Slope map

Фиг. 4. Карта на наклоните

Fig. 5. Spatial distribution of SPI

Фиг. 5. Пространствено разпределение на индеска на силата на водните потоци
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Fig. 6. Spatial distribution of LS factor

Фиг. 6. Пространствено разпределение на фактора дължина и наклон на склона

Table 2
Distribution of LS values in classes at different resolution of the models

Таблица 2
Разпределение на стойностите на фактора дължина и наклон на склона по класове при различна резолюция 
на моделите

LS classes
Percent of the watershed area

DEM 12.5 m resampled DEM 25 m DEM 25 m, ESDAC
<0.5 51.46 38.63 4.41

0.5–10 48.47 61.16 94.30
10–20 0.06 0.18 1.21
20–30 0.004 0.012 0.07

30–43 (DEM 12 m) 0.001
30–48 (res. DEM 25m) 0.002

30–40 (DEM 25 m, ESDAC) 0.003

imperfections in the DEM, and these relatively high 
values could be ignored. Similar results about LS 
factor and particularly for the areas steeper than 
15° are presented in the models of ESDAC (Euro-
pean Soil Data Centre) and Panagos et al. (2015). 
According to the ESDAC model the areas with LS 
less than 10 takes 98.72% of the Dzhebelska River 
watershed. Larger differences are observed in the 
spatial distribution of the LS if we make a more 
detailed classification of the LS rasters and divide 

the class <10 to 2 classes: <0.5 and 0.5–10. In this 
classification scheme the areas with LS <0.5 takes 
51.46% and these with LS values from 0.5 to 10 
are 48.47% of the studied watershed (Table 2). The 
distribution of these classes of LS on ESDAC 25 m 
resolution model is respectively 4.4% (for LS <0.5) 
and 94.3 (for LS 0.5–10). The comparison of the 
spatial distribution of the values of LS calculated in 
the current study with the values of ESDAC model 
and considering the spatial distribution of slope gra-
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dient derived of 12 m DEM show that the larger dif-
ferences between the both models are observed for 
the areas with slope gradient from 5 to 15°. 

The analysis of the LS and SPI rasters shows 
similar patterns of the spatial distribution of the high 
and low values of the both indices. Larger differ-
ence is observed in the low part of the basin where 
small erosional landforms like gullies and low rank 
stream beds are less represented on the LS raster.

Conclusions

The analysis of the topographic factor of water ero-
sion in the Dzhebelska River watershed is done in 
GIS environment on the base of 12 m ALOS – PAL-
SAR DEM (ASF DAAC, 2015). The calculated val-
ues for basin relief, Melton index and SPI indicate 
areas prone to erosion that are located mainly in the 
upper part of the watershed and as well as higher 
susceptibility of the watersheds of 1st and 2nd or-
der. The relatively high number of 1st order streams 
in the low part of the watershed of the Dzhebes-
kal River, which flows directly in 5th order rivers 
show a variable geodynamic conditions and active 
erosion processes. The values of the LS factor, cal-
culated using Moore et al. (1993) equations and on 
the base of 12 m DEM varies between 0 and 43.36. 
The spatial distribution of the LS values shows that 
in 51.46% of the watershed area the LS factor is 
less than 0.5, and the area with LS between 0.5 and 
10 takes 48.47%. The replacement of slope length 

with specific contributing area in the equation of 
LS factor and using flow accumulation raster de-
rived of DEM allow easy calculation of the values 
of LS in GIS environment. This approach takes into 
account indirectly flow direction and, in this way, 
contributes to the improvement of the accuracy of 
the analysis considering additional parameters of 
the topographic surface. Although that, the results 
of the evaluation of the topographic factor of wa-
ter erosion strongly depend on the resolution of the 
DEM. This require future research to be directed 
to the impact of DEM resolution as well as to the 
transferability of the methods.

The validation of evaluations of erosion factors 
and the assessment of soil erosion susceptibility de-
rived of similar observations and models, as well 
as their inclusion in an extensive database, would 
be useful for future research and comparison of the 
results at local and regional scale with these ones of 
other areas. This will contribute to the improvement 
of the accuracy of the assessment of annual soil loss 
as well as to better territorial management.
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