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RUSLE-GIS WATER EROSION MAPPING IN BOUHMAMA 
(NORTHEASTERN ALGERIA)

Purpose. To evaluate the spatial sensitivity of the Bouhmama watershed, located in the Aurès Mountains of north-
eastern Algeria, to water erosion through the combined use of the Revised Universal Soil Loss Equation (RUSLE), 
geographic information systems (GIS), and a qualitative multi-criteria analysis.

Methodology. Rainfall erosivity, soil erodibility, slope length and steepness, vegetation cover, and support-practice 
factors were derived from rainfall records, soil and lithological information, a digital elevation model, Landsat 8/9 
imagery, and land-use data. In parallel, NDVI, lithology, slope, soil moisture, soil classes, and land use/land cover 
were standardized, weighted, and overlaid in a GIS environment to generate a qualitative sensitivity map.

Findings. The RUSLE-based map indicates that low and moderate sensitivity classes dominate the watershed, ac-
counting for 52.0 and 24.2 % of the area, respectively, whereas high and very high sensitivity classes cover 14.7 and 
8.3 %. The qualitative approach produced a comparable spatial pattern, with 43.27 % low, 28.56 % moderate, 17.31 % 
high, and 10.86 % very high sensitivity. The most erosion-prone zones are located along the northwestern, northeast-
ern, eastern, and outer southeastern mountainous margins, where steep slopes, weakly cohesive materials, sparse 
vegetation cover, and concentrated runoff interact.

Originality. The study integrates an empirical erosion model with an expert-based GIS multi-criteria framework 
in order to improve the interpretation of erosion sensitivity in a semi-arid mountainous watershed and to capture local 
environmental specificities that are not fully represented by the quantitative model alone.

Practical value. The resulting maps provide a spatial basis for prioritizing soil and water conservation measures, 
erosion control planning, and sustainable land management in Bouhmama and comparable semi-arid watersheds.
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Introduction. Soil erosion by water is a major form of 
land degradation in semi-arid environments because it 
removes fertile topsoil, reduces agricultural productivi-
ty, and accelerates sediment delivery to downstream res-
ervoirs [1, 2]. In mountainous watersheds such as Bouh-
mama, erosion intensity is controlled by the interaction 
of rainfall aggressiveness, slope steepness, soil erodibil-
ity, vegetation cover, and land management.

Literature review and unresolved aspects. Recent 
studies in Algeria and comparable drylands have dem-
onstrated the value of combining RUSLE with GIS for 
regional erosion assessment [3, 4]. However, quantita-
tive models alone may underrepresent local environ-
mental heterogeneity, vegetation degradation, grazing 
pressure, and terrain organization, which remain im-
portant for interpreting sensitivity patterns at the water-
shed scale [5, 6].

Objective. Accordingly, this study aims to integrate 
RUSLE and a GIS-based multi-criteria analysis to map 
water erosion sensitivity in the Bouhmama watershed, 
compare the outputs of both approaches, and identify 
priority zones for soil conservation and sustainable land 
management.

Materials and methods. Study area. The Bouh-
mama sub-watershed belongs to the hydrological sys-
tem of the High Plateaus of Constantinois‒Chott 
Melghir and extends over the commune of Bouh-
mama. It is oriented in a northwest–southeast direc-
tion and drains the southeastern part of the Aurès 
Mountains. Elevation ranges from 208 m in the low-
lands to 2,326 m at Ras Chélia, the highest peak of the 
massif, and 2,143 m at Djebel Bazez. These pro-
nounced topographic contrasts favor runoff concen-
tration and water erosion (Fig. 1).

The sub-watershed is formed by a complex geology 
consisting of the following series:

1.	 Middle Cretaceous Series: The series is charac-
terized by the presence of blue-grey marls and marly-
limestones of the Cenomanian Stage, which are typical 
of marine environments as in Northern Algeria.

2.	 Lower Cretaceous Series (Barremian): The Low-
er Cretaceous Series is composed of red or violet clay, 
siliceous sandstone, and dolomite, which are the usual 
characteristics of environments of transition or conti-
nental environments.

3.	 Triassic Series: This series is locally developed 
and consists of the following sequence: clay, gypsum, 
and irregular limestones or dolomites, especially in low-
lying areas.
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4.	 Upper Cretaceous (Coniacian-Maastrichtian): 
This series is characterized by the rhythmic repetition of 
dark-colored marls and limestones, as also seen in the 
Aurès Mountains.

5.	 Tertiary sequence: Eocene marls and limestones, 
oligocene red clays, sandstone fans, and gypsum; Mio-
cene marls, sands, and conglomerates, indicating its 
complex evolutional history following the rifting.

6.	 Quaternary: This sequence is composed of trav-
ertine, red loess, and colluvium, and represents the usu-
al characteristics of phenomena of erosion and sedi-
mentation.

The area is strongly deformed, with folded strata, re-
verse faults, and strike-slip faults related to Late Cretaceous 
tectonic activity associated with the breakup of Pangea, 
followed by Cenozoic compression and basin inversion.

The analysis was conducted with the help of a set of 
spatial data, as well as environmental data, combined 
within the GIS environment. These data included the 
following: the multispectral data of the Landsat 8/9 sat-
ellites, which was used to obtain the NDVI values as well 
as the soil moisture index; the Digital Elevation Model, 
which was obtained by digitizing 1:200,000 topographic 
maps of the Batna, Zribet El Oued, Negrine, and 
Khenchela regions; lithological data, as well as soil data, 
which described the soil types; land use/land cover data, 
which were used during the qualitative analysis, as well 
as during the construction of the support-practice con-
text; rainfall data, which were used during the estima-
tion of rainfall erosivity.

All these data were integrated within the ArcGIS 
10.8 environment to support map algebra, factor stan-
dardization, and weighted-overlay analysis. The result-
ing dataset is consistent with standard GIS-based 
frameworks commonly used in soil erosion assessment.

Methodological framework. RUSLE application. The 
Revised Universal Soil Loss Equation (RUSLE) is a 
quantitative model that is commonly used to compute 
annual soil erosion due to rainfall and runoff [7]. Recent 
applications of the RUSLE model have incorporated re-
mote sensing and GIS techniques to improve the spatial 
precision of soil erosion assessment. More recent stud-
ies integrating GIS, remote sensing, and cloud-based 
geospatial processing have further improved the spatial 
analysis of erosion-prone areas [5, 8].

Researchers estimate RUSLE factors using climatic 
datasets, soil and geological maps, remote sensing imag-

ery, empirical equations, and digital elevation models 
(DEM) derived from GIS-based approaches consoli-
dated in recent studies such as [5, 7].

The general form of the RUSLE model is
A = R ⋅ K ⋅ LS ⋅ C ⋅ P,

where A = Average annual soil loss (t · ha-1 · yr-1); 
R = Rainfall erosivity factor; K = Soil erodibility factor 
(texture, structure, organic matter); LS = Topographic 
factor (slope length & steepness); C = Vegetation cover 
factor; P = Conservation practices factor.

In this study, the RUSLE factors were derived from 
spatial data available in GIS, such as rainfall erosivity 
(R) from precipitation data, soil erodibility (K) from soil 
data, topographic factor (LS) from the DEM, cover-
management factor (C) from vegetation cover using 
NDVI, and support practices (P) from land cover and 
conservation data.

Recent studies, such as [9] have enhanced the esti-
mation of erosion factors by incorporating dynamic soil 
properties and vegetation information available in re-
mote sensing data. Recent geospatial applications in 
cloud environments and arid land modelling frameworks 
have enhanced the detection of erosion-prone areas un-
der contrasting environmental stress conditions [6, 8].

Standardization of assessment criteria. The criteria 
selected for the qualitative GIS-based assessment were 
standardized and classified in erosion sensitivity classes: 
NDVI, soil classification, lithology, slope, land use/
land cover, and soil moisture index.

Vegetation cover (NDVI). Normalized Difference 
Vegetation Index (NDVI), based on satellite images 
supplied by the Landsat 8‒9 satellites, is used as an in-
dicator of the density of vegetation cover in the study 
area. The density of vegetation cover is an important cri-
terion in reducing the risk of water erosion, as the dense 
cover reduces the effect of raindrop impact, increases 
the surface roughness, and reduces the concentration of 
overland flow.

The analysis of the NDVI map identified four vege-
tation-density classes: very low, low, medium, and high. 
Higher NDVI values are concentrated in the central part 
of the valley floor and in some northern and northeast-
ern sectors. Conversely, lower NDVI values are more 
common in the peripheral mountainous areas, especial-
ly in the northwestern, eastern, and outer southern parts 
of the study area (Fig. 2). This pattern is consistent with 
recent research highlighting the effectiveness of remote-
ly sensed vegetation mapping and NDVI-based cover 
indicators in erosion risk assessment and land manage-
ment planning [5, 10]. Similar NDVI-based analyses of 
long-term vegetation dynamics and forest-cover change 
in Algerian watersheds further support the relevance of 
this indicator [11, 12].

Lithology. The lithological control of erosion in the 
Bouhmama basin is expressed through contrasts in co-
hesion, permeability, weathering behavior, and runoff 
generation. Resistant limestone and conglomeratic for-
mations generally show lower sensitivity, whereas friable 
marls, clays, gypsum-bearing deposits, and unconsoli-
dated surficial materials are more vulnerable to detach-
ment and transport. This lithological heterogeneity 
strongly influences infiltration conditions and the spa-
tial distribution of erosion susceptibility (Fig. 3).

Fig. 1. Geographical location of the study area
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Slope. Slope gradient is one of the main topographic 
controls of water erosion because it governs runoff ve-
locity, flow concentration, and the potential for rill and 
gully initiation. In the Bouhmama watershed, gentle to 
moderate slopes dominate the central sectors, whereas 
steep and very steep slopes are concentrated along the 
peripheral mountainous margins. These steep sectors 
are more susceptible to erosion, particularly where veg-
etation cover is sparse and surface materials are weakly 
cohesive (Fig. 4).

Soil moisture index. The soil moisture index map of 
the Bouhmama region displays the spatial distribution 
of the water content in the soils of the area (Fig. 5). 
Three major classes can be identified:

Low to very low moisture content (0.00024‒0.056): 
This type of moisture content is predominantly found 
on the north-west and west-facing slopes, which are 
characterized by dry conditions and the absence of veg-
etation development, factors that are likely to increase 
the level of splash erosion and runoff.

Moderate moisture content (0.057‒0.098): This 
type of moisture content is predominantly found in the 
center and inner southern parts of the watershed.

High soil-moisture values generally characterize 
valley bottoms and protected inner sectors where infil-
tration is greater and vegetation is relatively denser, 
whereas low values occur on exposed slopes with lim-
ited cover and stronger runoff response. The soil mois-
ture index was therefore used as an indirect indicator 

of surface wetness conditions and potential erosion 
sensitivity when combined with the other environmen-
tal criteria.

Land Use/Land Cover (LULC). The land use map 
shows that the regions with high erosion vulnerability 
are the regions with bare or sparsely covered grounds, 
which are the peripheral slopes of the basin, especially 
the southern and southeastern regions with steeper 
slopes. On the contrary, the regions with high surface 
cover due to the existence of agricultural activities, 
steppe vegetation, as well as dense ground cover in the 
central zone of the basin and the northern zone, are the 
regions that are not as vulnerable to erosion, i.e., they 
are not as susceptible to the detachment of the particles 
of the ground (Fig. 6).

However, land-use change and vegetation-cover 
degradation increase erosion vulnerability by reducing 
surface protection and altering natural runoff patterns 
[13, 14].

Soil classification. The classification map of the soils 
in the Bouhmama watershed area shows significant het-
erogeneity in the soils’ pedology, which directly affects 
the soils’ sensitivity to water erosion (Fig. 7).

Five major classes of soils are identified: alluvial 
soils, unsaturated soils, calcareous soils, calcareous sub-
strate soils, and rocky outcrops.

Alluvial soils, dominated by the southeast area of the 
watershed, are the most sensitive to erosion due to low 
cohesion, especially in the absence of vegetation.

Fig. 2. Normalized Difference Vegetation Index (NDVI) 
Map

Fig. 3. Lithological Map

Fig. 4. Spatial distribution of slope

Fig. 5. Soil Moisture Index (SMI) Map
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The unsaturated soils are in the west of the water-
shed area and vary in terms of sensitivity.

The presence of calcareous soils dominates the cen-
tral area of the watershed, which provides relatively sta-
ble soils but with increased erosion risks if the soil is cut 
by steeper slopes or drainage.

The rocky outcrops are the least sensitive to erosion 
but have the lowest agricultural potential

Qualitative GIS-based approach. Besides the quanti-
tative RUSLE model, a new qualitative approach was 
also proposed to take better account of local specificities 
in terms of both environmental and socio-ecological as-
pects. The new method is based on expert system tech-
niques, using a multi-criteria analysis tool within a GIS 
framework (Fig. 8).

The main parameters affecting soil erosion were 
identified and weighted, such as vegetation cover, lithol-
ogy, slope gradient, soil moisture, and land use. These 
criteria were then reclassified according to the levels of 
vulnerability (low, moderate, high, very high vulnerabil-
ity classes) using expert knowledge and field observa-
tions. Finally, all the criteria were overlaid using a 
weighted overlay method, which enables heterogeneous 
data integration into a single erosion sensitivity map, 
through the GIS tool.

The proposed methodology allows both physical and 
anthropogenic factors, not always taken into consider-
ation by quantitative models, to be considered. The new 
qualitative method is more flexible, as it combines ex-
pert opinion with spatial analysis techniques.

Recent methodological applications in semi-arid and 
Mediterranean catchments have shown that erosion as-
sessment becomes more robust when geospatial model-
ling is supported by remote sensing, rainfall-erosivity 
analysis, and watershed-scale comparison frameworks 
[15, 16]. Other studies have also highlighted the value of 
integrating regional modelling approaches, watershed-
scale erosion assessment, and large-scale comparative 
analysis in order to improve the spatial reliability of ero-
sion-sensitivity mapping [17, 18]. In the same perspective, 
recent applications confirm the usefulness of combining 
RUSLE, GIS, sediment-delivery interpretation, and 
complementary rainfall-related datasets for watershed 
management and land-degradation assessment [19, 20].

Results and discussion. Slope steepness. The slope 
map was used to evaluate the influence of terrain gradi-
ent on erosion sensitivity in the Bouhmama watershed 
(Fig. 9). The results show that slope steepness is one of 
the most important controlling factors of water erosion 
in the study area, because it directly affects runoff veloc-
ity, flow concentration, and the capacity of surface water 
to detach and transport soil particles.

Four slope classes were identified, with vulnerability 
values increasing from 1 to 4.

Gentle slopes (0‒5 %) are mainly concentrated in 
the central valley and inner southern sectors, covering 
20 % of the total area. These zones show the lowest ero-
sion sensitivity because runoff velocity is limited and 
infiltration conditions are relatively favorable.

Moderate slopes (5‒15 %) cover 39 % of the water-
shed and form a broad transition zone between the cen-
tral low-slope areas and the steeper peripheral sectors. 
These areas present moderate erosion sensitivity, par-
ticularly where vegetation cover becomes discontinuous.

Steep slopes (15‒35 %) are mainly located along the 
eastern, western, and southeastern margins of the wa-
tershed, covering 24 % of the total area. These sectors 
are more vulnerable to erosion because the increase in 
slope gradient promotes faster runoff and greater soil 
detachment.

Very steep slopes (> 35 %) occur mainly along the 
northwestern and northeastern ridges, with local exten-
sions on the southeastern slopes, covering 15 % of the 
total area. These zones represent the highest erosion 
sensitivity class in the slope-based analysis. Their high 
vulnerability is explained by the combined effect of steep 

Fig. 6. Spatial Distribution of Land Cover Classes

Fig. 7. Soil Classification Map

Fig. 8. Methodological Flowchart



ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2026, № 3	 129

terrain, rapid overland flow, limited infiltration, and the 
frequent presence of sparse vegetation cover.

Land use/land cover. Land use and vegetation cover 
were analyzed to assess their role in controlling erosion 
sensitivity in the Bouhmama watershed (Fig. 10). The 
results show that vegetation cover acts as a natural pro-
tective factor by reducing raindrop impact, limiting sur-
face runoff, and improving soil stability.

Four land-use classes were identified according to 
their protective effect against erosion.

Forest cover (35 %) provides the highest level of pro-
tection against erosion because dense vegetation reduces 
runoff velocity and enhances soil cohesion.

Cultivated areas (30 %) provide moderate protec-
tion. Their erosion sensitivity depends on crop cover 
density and soil-management practices, but they are 
generally less vulnerable than sparsely vegetated areas.

Steppe rangelands (20 %) provide weak protection 
against erosion because vegetation cover is more discon-
tinuous, which allows greater runoff concentration and 
soil detachment.

Bare areas (15 %) represent the most vulnerable 
class, especially in the peripheral parts of the watershed 
where slopes are steeper and vegetation is absent or very 
sparse. These zones are therefore the most exposed to 
runoff-induced soil loss.

This classification highlights the clear contrast be-
tween protected central areas with denser vegetation and 
more vulnerable peripheral sectors where reduced cover 
increases erosion sensitivity.

Erodibility of geological materials. The erodibility of 
soils and surface materials in the Bouhmama watershed 
varies according to their physical and lithological prop-
erties. Based on their resistance to detachment and 
transport, four classes were identified.

Class 1 (Very resistant) includes cohesive and com-
pact formations such as hard limestones and conglom-
erates, mainly distributed in the southern and south-
eastern parts of the watershed. These materials are the 
least susceptible to erosion because of their high resis-
tance to runoff action.

Class 2 (Moderately resistant) includes schists and 
marly limestones, mainly located in the central part of 
the basin. These materials are relatively stable under 
normal conditions, but their sensitivity increases where 
slopes become steeper or vegetation cover is reduced.

Class 3 (Highly susceptible) includes friable marls 
and gypsum-bearing materials, mainly found in the 
northwestern and southeastern sectors. These forma-
tions are more easily detached and transported by run-
off, which makes them particularly sensitive to erosion.

Class 4 (Very vulnerable) includes loose clayey mate-
rials, generally located near streams, valley sides, and 
unstable slopes. These materials represent the highest 
erodibility class because of their weak cohesion and high 
sensitivity to runoff-induced detachment.

This classification shows that the spatial distribution 
of erodible materials strongly contributes to the contrast 
between relatively stable central sectors and highly vul-
nerable peripheral zones in the Bouhmama watershed.

Rainfall and precipitation. The rainfall-erosivity 
sensitivity map of the Bouhmama watershed shows a 
heterogeneous spatial pattern based on the reclassifi-
cation of rainfall-related erosion sensitivity (Fig. 11). 
The results indicate that the effect of precipitation on 
erosion is not uniform across the watershed, but be-
comes stronger where rainfall aggressiveness is com-
bined with steep slopes, reduced vegetation cover, and 
concentrated runoff.

Class 1 (Low sensitivity) is mainly located in the cen-
tral valley floor and some inner southern sectors. These 
areas are characterized by lower rainfall-erosivity influ-
ence and less concentrated surface runoff, which reduc-
es erosion sensitivity.

Class 2 (Moderate sensitivity) forms a transitional 
belt around the central low-sensitivity zones. These ar-
eas show intermediate erosion sensitivity because rain-

Fig. 9. Soil Erosion Classes Based on Slope

Fig. 10. Soil Erosion Classes Based on Land Use Fig. 11. Soil Erosion Classes Based on Rainfall Erosivity
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fall impact is moderated by variable topography and 
partial vegetation protection.

Class 3 (High sensitivity) is mainly distributed along 
the northern, northeastern, and eastern margins of the 
watershed. In these sectors, stronger rainfall impact 
combined with steeper terrain promotes more active 
runoff and favors the development of rills and localized 
incision.

Class 4 (Very high sensitivity) occurs mainly in the 
northwestern and some outer southeastern parts of the 
watershed. These zones represent the highest rainfall-
related erosion sensitivity because they combine more 
aggressive rainfall conditions with steep slopes, sparse 
vegetation cover, and greater runoff concentration.

Overall, the rainfall-erosivity analysis confirms that 
the most vulnerable zones are concentrated in the periph-
eral mountainous sectors, whereas the central and inner 
parts of the watershed remain relatively less sensitive.

NDVI-based sensitivity. Fig. 12 shows the spatial dis-
tribution of NDVI-based soil erosion sensitivity in the 
Bouhmama watershed. Low sensitivity is mainly con-
centrated in the northwestern and upper central sectors, 
where vegetation cover is denser and more continuous. 
In contrast, high and very high sensitivity dominate the 
eastern, southeastern, and peripheral zones, where veg-
etation cover is sparse or discontinuous and the soil sur-
face is less protected. The moderate class occupies a 
large part of the watershed and corresponds to areas 
where vegetation provides only partial protection against 
runoff and raindrop impact.

From a geomorphological and ecohydrological per-
spective, this distribution confirms the inverse relation-
ship between vegetation cover and erosion sensitivity in 
the study area. Higher NDVI values generally indicate 
denser vegetation cover, which reduces raindrop impact, 
slows overland flow, enhances infiltration, and improves 
soil cohesion through root reinforcement. Conversely, 
lower NDVI values reflect weak vegetation protection 
and greater exposure of the soil surface to runoff and 
erosion processes.

The map should be interpreted as an NDVI-based 
sensitivity layer rather than a direct soil-loss map. Al-
though vegetation cover is a key factor in reducing ero-
sion sensitivity, actual soil loss in the Bouhmama wa-
tershed also depends on the combined influence of 
rainfall erosivity, slope length and steepness, soil erod-
ibility, lithology, drainage organization, and land man-
agement. Therefore, the NDVI layer mainly reflects the 
protective role of vegetation cover and helps identify 
areas where sparse or degraded vegetation may increase 
vulnerability to erosion. In this study, the highest 
NDVI-based sensitivity is concentrated in the eastern, 
southeastern, and peripheral sectors, where reduced 
vegetation covers the soil surface more exposed to run-
off and detachment.

RUSLE-based erosion sensitivity map. The hydrolog-
ical erosion sensitivity map of the Bouhmama water-
shed, which resulted from the analysis carried out with 
the RUSLE model and GIS technology, shows that low 
vulnerability areas dominate (52 %) and are essentially 
located in the center and some inner southern parts of 
the watershed, where the slopes are gentle and moderate 
and where the vegetation is relatively stable. Moderate 
sensitivity areas cover 24.2 % of the watershed and are 

Fig. 12. Spatial distribution of NDVI-based soil erosion 
sensitivity

Fig. 13. Soil Erosion Susceptibility Classes

essentially located in the belts surrounding the afore-
mentioned areas (Fig. 13).

The highly sensitive zones (14.7 %) and very highly 
sensitive zones (8.3 %) are in the peripheral mountain-
ous and dissected zones, especially towards the north-
western, north-eastern, eastern, and outer south-eastern 
margins. Here, the steeper slopes, low vegetation cover, 
weakly cohesive materials, and high surface runoff are 
the factors which promote hydrological erosion.

Qualitative GIS-based erosion sensitivity map. The 
map of the erosion sensitivity of the Bouhmama water-
shed shows four different classes.

The low sensitivity class, which covers 43.27 % of the 
area, is mainly centered on the central valley floor, as 
well as some of the inner southern sectors, with gentle 
slopes, efficient infiltration, and good vegetation cover, 
which overall limits the erosion process.

The moderate sensitivity class, which covers 28.56 % 
of the area, is centered on the transitional zones around 
the central low sensitivity class, which may become 
more sensitive in the event of ecological disturbance.

The high sensitivity class, which covers 17.31 % of 
the area, is centered on the peripheral slopes, especially 
with concentrated runoff, discontinuous vegetation, 
and limited soil resistance.

Lastly, the very high sensitivity class, which covers 
10.86 % of the area, is centered on the ridges as well as the 
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The comparison of these two approaches shows that 
they complement each other: the RUSLE method offers 
a solid and replicable empirical basis, which is useful for 
spatial quantification and comparison, while the quali-
tative method enriches the analysis by considering the 
local specificities of land use and anthropogenic pres-
sures. The combination of these two approaches offers a 
detailed analysis of the sensitivity of the area to erosion, 
thus providing a reliable decision-support tool for the 
management of this semi-arid mountainous area.
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Картографування чутливості до водної 
ерозії за допомогою системи RUSLE-ГІС 
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Мета. Оцінити просторову чутливість водозбір-
ного басейну Бухмама, розташованого в горах Ау-
рес у північно-східному Алжирі, до водної ерозії за 
допомогою комплексного застосування Модифі-
кованого універсального рівняння втрат ґрунтів 
(RUSLE), геоінформаційних систем (ГІС) та якіс-
ного багатокритеріального аналізу.

Методика. Показники ерозійної активності 
опадів, ерозійної вразливості ґрунту, довжини та 
крутизни схилів, рослинного покриву, а також 
фактори, пов’язані з методами ведення сільського 
господарства, були отримані на основі даних про 
кількість опадів, інформації щодо ґрунтових і літо-
логічних особливостей, цифрової моделі рельєфу, 
знімків супутника Landsat 8/9 і даних про землеко-
ристування. Паралельно із цим показники NDVI, 
літологічні дані, дані про крутизну схилів, вологість 
ґрунту, класи ґрунтів і землекористування/земле-
покриття були стандартизовані, проаналізовані 
й інтегровані в середовищі ГІС для створення якіс-
ної карти чутливості.

Результати. Карта, складена на основі моделі 
RUSLE, показує, що на території водозбірного ба-
сейну переважають класи низької й помірної чут-
ливості, що займають відповідно 52,0 та 24,2 % пло-
щі, тоді як класи високої й дуже високої чутливості 
охоплюють 14,7 та 8,3 %. Якісний підхід дав поді-
бну просторову картину: 43,27 % – низька, 28,56 % – 
помірна, 17,31 % – висока та 10,86 % – дуже висока 
чутливість. Найбільш схильні до ерозії зони розта-
шовані вздовж північно-західних, північно-схід-
них, східних і зовнішніх південно-східних гірських 
країв, де поєднуються круті схили, слабопов’язані 
матеріали (породи), рідкісний рослинний покрив 
і концентрований стік.

Наукова новизна. У даному дослідженні поєдна-
на емпірична модель ерозії з експертною багато-
критеріальною системою на основі ГІС з метою по-
кращити інтерпретацію чутливості до ерозії в напів-
пустельному гірському водозборі та врахувати міс-
цеві екологічні особливості, що не можуть бути по-
вністю відображені лише за допомогою кількісної 
моделі.

Практична значимість. Отримані карти слугують 
просторовою основою для визначення пріоритет-
ності заходів із охорони ґрунтів і водних ресурсів, 
планування боротьби з ерозією та сталого управ-
ління земельними ресурсами в Бухмамі й аналогіч-
них напівпустельних водозбірних басейнах.

Ключові слова: напівпустельний водозбірний ба-
сейн, вплив опадів, деградація земель, північно-схід-
ний Алжир


