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Abstract 

Soil erosion is a major environmental concern that accelerates land degradation, reduces agricultural 

productivity, and threatens ecosystem stability. At the core of erosion studies lies soil erodibility, which 

describes a soil’s inherent susceptibility to detachment and transport by wind or water. This review 

critically examines the key factors influencing soil erodibility, including soil texture, organic matter, 

structure, and vegetation cover. It synthesizes existing literature on various methods used to assess 

erodibility, ranging from traditional laboratory and field techniques to advanced remote sensing and 

geospatial approaches. Recent progress in predictive models and erosion risk assessments is also 

reviewed, particularly in the context of climate change and shifting land use patterns. By integrating 

insights from current research, this paper aims to provide a comprehensive understanding of soil 

erodibility and inform the development of effective soil conservation strategies and sustainable land 

management practices. 

 
Keywords: Soil erosion; soil erodibility; USLE; remote sensing; predictive modelling; conservation 

strategies 

 

Introduction 

Soil erosion is one of the most pressing environmental challenges faced globally, 

contributing to the degradation of valuable land resources and threatening food security (Lal, 

2001; Pimentel et al., 1995) [60, 81]. The process of soil erosion, which involves the 

detachment and transport of soil particles by wind, water or other agents, is influenced by a 

variety of factors that determine the vulnerability of soil to erosion (Morgan, 2005) [68]. 

These factors, collectively referred to as soil erodibility, are intrinsic soil properties such as 

texture, structure, organic matter content and permeability, as well as extrinsic factors like 

climate, land cover and human activities (Renard et al.,1997; Vigiak et al., 2016) [90, 111]. 

Understanding soil erodibility is fundamental for assessing the risk of erosion, developing 

effective soil conservation practices and implementing land management strategies that 

safeguard soil resources (Boardman and Poesen, 2006) [11]. Over the years, research has 

shown that soil erodibility is a dynamic characteristic that can vary significantly depending 

on environmental conditions and land use practices (Schmidt et al., 2001; Govers et al., 

2007) [94, 35]. For instance, soils under intense agricultural use or improper land management 

are often more prone to erosion, leading to the depletion of topsoil and a reduction in soil 

fertility (Lal, 2001; D'Odorico et al., 2013) [60, 19]. Conversely, soils in well managed or 

naturally vegetated ecosystems tend to exhibit greater resistance to erosion (Gobin et al., 

2009) [34]. Various methods and models have been developed to quantify and predict soil 

erodibility, ranging from laboratory tests and field observations (Wischmeier and Smith, 

1978) [117] to more recent advancements such as remote sensing and computational models 

(Foster et al., 2002; Verheijen et al., 2009) [30, 109].  

This review aims to provide a detailed synthesis of the factors influencing soil erodibility, the 

methods used to assess it and the ways in which erodibility can be mitigated through land 

management practices. By consolidating current knowledge, this paper seeks to inform 

strategies for minimizing soil erosion and promoting sustainable land use practices that 

preserve soil health for future generations (FAO, 2011; Montgomery, 2007) [26, 67]. 
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Concept and Significance of Soil Erodibility 

Soil erodibility, a key concept in erosion prediction models, 

represents soil susceptibility to erosional processes (Bryan 

et al., 1989) [15]. However, the concept has limitations, as 

different soil properties determine erodibility for each 

erosional subprocess, and it cannot be uniquely defined by a 

few properties (Bryan et al., 1989) [15]. It is typically 

measured in experiments using equipment such as The 

Erosion Function Apparatus (EFA), hole erosion test (HET), 

and Erosion Test (JET) (Philippe and Benahmed, 2024) [80]. 

According to (Philippe and Benahmed, 2024) [80], it is 

typically a function of the onset of erosion and the rate of 

erosion. In (Bao, 1999) [4] research, this concept has been 

applied extensively to various situations, such as in China, 

where a local definition was developed to meet local 

demands. Field tests have also been conducted to determine 

the erodibility values of certain soil types, such as Hapludox 

in Brazil (Bertol et al., 2007) [9]. Soil erodibility is the 

sensitivity of soil particles to raindrop impact and transport 

by breakdown and runoff (Renard et al., 1997) [90]. 

According to (Lal, 1994) [59], conditions such as particle 

size, the stability of the structure, organic matter, soil 

chemistry, and the movement of water influence such 

processes. The soil erodibility parameter quantifies the 

average quantity of soil lost per unit rainfall erosivity on a 

single plot (Zhang et al., 2004) [119, 120]. Soil erodibility 

quantifies the manner in which the soil responds to 

rainstorm energy, balancing the influence of rainfall, water 

absorption, and runoff on soil erosion (Bonilla and Johnson, 

2012) [12]. Soil erodibility is a result of properties caused by 

numerous factors, but some of these only have a direct 

correlation with types of soil (Veihe, 2002) [108]. Soil 

erodibility is a complex term caused by numerous 

conditions. Conditions influencing how easily the soil 

erodes by water and wind are properties that do not change 

significantly with time (e.g., soil texture, calcium carbonate, 

salinity, cation exchange capacity, moisture content, and 

organic content) and properties that change rapidly (e.g., 

microtopography, soil crust, surface bulk density, and 

aggregate size distribution) due to climate or management, 

which affect daily soil erodibility. Practically every property 

of the soil can influence the manner in which it responds to 

erosion, but as Lal (1990) [58] wrote, there is no one, simple 

soil measure that can reasonably describe how soil 

erodibility functions. Some factors like soil texture, 

aggregation, consistency, and shear strength normally 

contribute significantly to how the soil will respond to 

erosion, whereas other properties only indirectly contribute 

(Fox, D. M., and Bryan, R. B., 2000) [31]. People previously 

thought that soil erodibility was nearly the same for a 

specific soil type. But after much study, more researchers 

have found that soil erodibility is relative and depends 

mainly on a range of soil characteristics that change over 

time and in response to human activities. Soil erodibility 

depends on the type and strength of erosive force, so the 

erosive force conditions need to be considered when 

deciding the soil erodibility index. The erodibility of 

different soils in different locations and land use categories 

has been studied, as has been explained earlier. These 

studies revealed that the soil erodibility is different from 

place to place. You can see clearly that you cannot compare 

the erodibility of different soils because this index is not 

capable of representing the impact of soil qualities directly. 

Erodibility determining properties like soil aggregation and 

shear strength are influenced greatly by weather factors like 

regimes of rainfall and frost, and they have regular 

fluctuations according to seasons. They can also display 

sudden changes over shorter intervals of time as a result of 

minor variations in soil water content, organic matter, 

microbial activity, aging, and pressure effects on the 

structure of the soil (Fox, D. M., and Bryan, R. B., 2000) 
[31]. Extensive changes in soil conditions are brought about 

through gradual drying during storms. The manner in which 

the soil aggregates seem to influence the ease with which it 

will dry out (Kuhn, N. J., and Bryan, R. B., 2004) [56]. It 

varies with varying agricultural practices, land use changes, 

and the incidence of wildfires. 

 

Factors Affecting Soil Erodibility 

The characteristics of the soil, as well as the land use and 

topographic features, alongside the climate, determine soil 

erodibility. A notable factor impacting soil erodibility is the 

organic matter content, as increased situations tend to 

reduce erodibility (Parwada and van Tol, 2017; Zhu et al., 

2019) [79, 122]. Also, the soil texture, structure, and its 

chemical composition are of considerable significance 

(Belasri and Chaib, 2017) [5]. Likewise, erodibility is varied 

by land use, with farmland being more susceptible than 

grassland (Zhu et al., 2019) [122]. It's known that erodibility 

changes over time or with foliage restoration, but within the 

environment of restoration trouble, soil erodibility was the 

higher from 2006 to 2011, while other period (1999-2005 

and 2012-2016) were comparatively lower. (Zhu et al., 

2019) [122]. Soil erodibility charts can be fulfilled with 

Geographic Information System (GIS), which help in 

defining spatial patterns of soil erodibility (Belasri and 

Chaib, 2017) [5]. This allows determination of places that 

need more attention for conservation strategies. Pitch as part 

of geomorphology is a top factor that influences the k factor 

of soil erodibility, and sharper pitch has stronger donation 

by adding face inflow rapidity. This leads to faster soil 

movement downstream compared to uphill (Meshesha et al., 

2016) [66]. K is significantly reduced by thick foliage 

combined with high violent downfall and mean periodic 

temperature (Correa et al., 2016) [18]. (Zhang et al., 2018) 
[114] quantitatively measure the impact of different species of 

shrubs and meadows planted on steep pitches of gully and 

how they affect six pointers of erodibility and integrated 

erodibility indicator (IEI). Other important regiment as 

changers of erodibility include the controlled soil water and 

face runoff, which prove the notion that type of foliage both 

active and unresistant restoration dictates soil stability 

(Zhang et al., 2018) [114]. (Wynn and Mostaghimi 2006) [118] 

explain how a number of interrelated factors control the 

erodibility of soil. These correspond of soil bulk viscosity, 

antecedent humidity before rain, soil texture, snap/ thaw 

cycles, and viscosity of different root sizes. These all control 

the critical shear stress and soil strength.  

 

Measurement and Estimation Techniques of Soil 

Erodibility 
The evaluation of soil erodibility is essential for locating 

and mollifying erosion related issues. The operation of 

Revised soil loss equation (RUSLE) in Geographic 

information system (GIS) systems is one of the soil 

erodibility assessment styles that have been developed 

(Ferreira 2010) [28]. The operation of multivariate statistical 

analysis of soil characteristics and geological data helps to 
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identify regions with high erodibility (Nosrati et al., 2011) 
[75]. Aggregate stability is the stylish index of soil 

erodibility, and new technologies, similar as computer 

backed tomography, hold pledge for further thorough 

evaluations (Benaud et al., 2021) [6]. Prophetic models of 

soil erodibility, grounded on circular field measures, are 

extensively accessible due to the high cost of direct 

measures. These models, still, need to be tested to confirm 

their connection to the study areas. An illustration of such a 

model tested for connection to specific soils is the one 

handed by Sharpley and Williams (1990) [96], which is valid 

for earthy beach and complexion soils (Anache et al., 2016) 
[1]. Research conducted with USLE and EPIC models for 

soil erodibility estimation concluded that vertisols have 

lesser erodibility (M. Djuwansah and A. Mulyono, 2016) 
[24]. The Nomograph system was more precise than was 

measured when calculating the soil erodibility factor (K-

factor) in India. The exploration created new erodibility 

indicators similar as complexion rate (CR), Modified 

complexion rate (MCR), and Critical position of Organic 

Matter (CLOM) to study how they express soil erodibility 

(Ravi Raj et al., 2023) [89]. (R. Rickson et al., 2021) [91] 

demonstrated that aggregate stability is the strongest 

predictor of soil erodibility, but the selection of styles to 

quantify it should take into account the varied forces and 

breakdown processes to which soil summations are 

subordinated in the field. R. Loch and C. Rosewell, 1992) 
[63] proposed some laboratory styles to estimate soil 

erodibility (K factor) for the Universal Soil Loss Equation. 

They first advised K by using the Wischmeier nomograph 

from different kind’s data, including dispersed, non-

dispersed, and original beach size distributions. They also 

acclimated the K factor grounded on the average viscosity 

of wet deposition patches larger than 0.100 mm for one 

system. In the exploration work of (J. A. Anache, et al., 

2016) [1], it was proposed that the Sharpley and Williams 

(1990) [96] model was the stylish to estimate soil erodibility 

(K-factor) in the exploration area. They employed circular 

styles to estimate soil erodibility (K-factor) rather than 

direct field measures. They compared the results of these 

circular styles with factual soil characteristics, K-factor 

values, and available data. (J. E. Denardin, 1990) [22] 

discovered the erodibility factor for 31 Brazilian and 46 

USA soils using physical and chemical parameters. The 

erodibility indicators were determined in the field under 

natural downfall and artificial downfalls and were employed 

in correlation and retrogression analysis. The retrogression 

model grounded on soils from Brazil and the USA had a 

veritably high measure of determination (R2 = 0.9767) and 

low standard error, indicating it was veritably prophetic of 

soil erodibility for numerous soil types. (T. C. Olson and W. 

H. Wischmeier 1963) [76] constructed a table listing values 

of the soil erodibility factor (K) for 20 soils. These may be 

used to estimate the erodibility of other soils. The K factor 

estimates the average loss of soil per unit of the erosion 

indicator (R) from a continued free face on a pitch of 72.6 

bases in length and 9 percent inclinations. 

 

Modelling Approaches for Soil Erodibility 

According to (Renard et al., 1997) [90] Empirical models like 

RUSLE are commonly used due to their simplicity and 

adaptability across various land uses. However, they often 

rely on average conditions and static parameters such as the 

K-factor, which may underrepresent the temporal and spatial 

variability of erosion processes. Despite these limitations, 

revised universal soil loss equation (RUSLE) remains the 

foundation for erosion modelling in conservation planning. 

(Nearing et al., 1990) [74] Suggested the Water Erosion 

Prediction Project (WEPP) model provides a physically 

based, daily time step simulation of hydrologic and erosion 

processes, offering a more realistic representation of soil 

erodibility over time. It accounts for rainfall, infiltration, 

vegetation cover, and tillage practices, making it highly 

suitable for field to watershed scale erosion assessments. 

According to (Morgan et al., 1998) [70] the European Soil 

Erosion Model (EUROSEM) models rainfall induced soil 

erosion by simulating detachment, transport, and deposition 

of sediment particles during storm events. It emphasizes 

raindrop impact, runoff generation, and sediment transport 

capacity, offering better short-term predictions in event-

based studies. Also, machine learning models such as 

Random Forest (RF) and Support Vector Machines (SVM) 

have been increasingly applied to predict soil erodibility. 

These models can handle high dimensional, nonlinear 

relationships between soil properties (e.g., texture, pH, 

organic carbon) and land characteristics. Their accuracy 

significantly outperforms classical models when trained on 

sufficient data (Dinh et al., 2021) [23]. Artificial Neural 

Networks (ANNs) have demonstrated high predictive power 

in estimating soil erodibility (K-factor) from remote sensing 

and in-situ data. Their ability to learn complex patterns 

makes them useful in modelling erodibility across diverse 

land uses, especially in tropical and semi-arid regions 

(Fernández et al., 2023) [27]. Geographic Information System 

(GIS) modelling with remote sensing facilitates the 

production of large maps indicating where erosion risk is 

high, facilitating easier evaluation of erosion in areas with 

scarce field data. The technique assists in the identification 

of areas with highest erosion and the planning of means to 

mitigate it (El Jazouli et al., 2017) [25]. Integration of simple 

models with AI techniques or geospatial tools results in 

improved and large-scale evaluation of soil erodibility. Such 

models integrate traditional model knowledge and the robust 

predictions of machine learning, rendering them more 

trustworthy in data scarce locations (Preetha and Joseph, 

2025) [86]. Application of global soil and climate data has 

been proven to enhance sediment quantity and erodibility 

prediction in large watersheds. These global data sets 

perform at times better than local data since they correct for 

climate more thoroughly, particularly in regions influenced 

by seasonal changes in rainfall (Vigiak et al., 2011) [110]. 

Regression models targeting soil texture, structure, and 

organic matter continue to be widely used to estimate the K-

factor. Although such models are straightforward, they are 

of immense utility in areas where sophisticated modelling 

tools are unavailable. They, however, become less accurate 

as soil becomes highly varied in composition (Vaezi et al., 

2011) [107]. WEPP simulations indicate that rainfall 

variability, cover crops, and soil moisture during various 

seasons have significant impacts on soil erodibility, 

supporting the use of dynamic models for enhanced 

prediction and conservation planning (USDA-ARS, 1995) 
[106]. Deep learning models such as Convolutional Neural 

Networks (CNNs) and Long Short-Term Memory (LSTM) 

networks are beginning to be used to predict soil erosion. 

They are capable of processing detailed satellite data and 

varied soil moisture patterns to yield improved models 

(Polovina et al., 2024) [83]. Experiments have shown that 
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sediment yield predictions are heavily dependent on the K-

factor. This suggests that the right methods should be 

chosen for estimating erodibility in soil erosion models to 

reduce uncertainty in conservation planning. Ensemble 

learning models combine predictions from different base 

learners and have been found to be superior to single model 

approaches, especially when the terrain is complex and 

climate soil interactions are intricate. These models are 

stable when data inputs are variable or uncertain (Fernández 

et al., 2023) [27]. It is important to calibrate and validate 

erosion models using field observed data to improve the 

accuracy of predictions, especially where land cover and 

land forms are diverse. Field checking enhances confidence 

in model results and allows for targeted action (Sinha and 

Eldho, 2021) [99]. Coupling vegetation indices (e.g., NDVI) 

and terrain features from remote sensing with erosion 

models has helped identify areas prone to erosion, and 

conservation planning has become more specific and 

effective (El Jazouli et al., 2017) [25]. Sensitivity analyses 

have shown the importance of accurate K factor estimation 

since a 10% change in the K factor can result in a 25% 

change in sediment yield predictions (Jisha et al., 2022) [49]. 

GIS based machine learning techniques have also enabled 

the generation of detailed soil erosion risk maps, which are 

extremely useful in monsoon prone areas for planning 

conservation strategies (Chakrabortty and Pal, 2023) [17]. 

New global datasets incorporating factors such as saturated 

hydraulic conductivity have greatly improved the accuracy 

and reliability of soil erodibility estimates on a large scale 

(Gupta et al., 2024) [37]. Finally, ensemble learning models, 

which combine several machine learning approaches, have 

fared better than single model approaches under changing 

conditions. These models improve robustness and find 

application in policy driven; region scale uses (Fernández et 

al., 2023) [27]. 

 

 
(Source: borrelli et al., 2017) [13]

 

 

Fig 1: erodibility risk zones across world 

 

Impact of Soil Erodibility 

An essential factor in assessing soil erosion and its effects 

on ecosystems and agriculture is soil erodibility. Research 

indicates that erodibility is significantly influenced by soil 

structure, with disturbed soil samples exhibiting erodibility 

that is up to ten times greater than that of undisturbed 

samples (Thomaz, 2024) [104]. Sediment load estimates in 

catchment scale modelling can be significantly impacted by 

the method used to estimate the soil erodibility factor (K), 

with global datasets possibly producing better results than 

local datasets because of climatic impacts. To identify 

slopes that are prone to erosion, soil erodibility studies have 

been conducted in Malaysia for both large scale areas using 

the Universal Soil Loss Equation (USLE) and small-scale 

areas using the Roslan and Mazidah Scale (ROM) 

(Derahman et al., 2022) [21]. But determining soil erodibility 

can be costly and time consuming, which highlights the 

value of straightforward methods that don't require a lot of 

lab work. Assessing erodibility requires looking at the 

particular soil material at the surface because it varies 

significantly based on the crusting stage and biological 

activity. (Bissonnais and Darboux, 2007) [20]. Examined the 

erodibility of soil in wind and water erosion scenarios, 

emphasizing the significance of organic matter, texture, and 

structure. Found research gaps in non-agricultural land. The 

intricacy of soil erodibility and the necessity of taking into 

consideration a number of variables in predictive models 

were highlighted by the study. (Benavidez et al., 2018) [7] 

Assessed the global applicability of the RUSLE model. 

Highlighted the limitations of the K factor and suggested 

local calibration. They made the case for adding more 

dynamic variables to erosion modelling tools in order to 

increase their robustness. (Batista et al., 2023) [3] Used a soil 

thinning experiment to study erosion feedbacks. It was 

discovered that a self-reinforcing loop occurs when soil 

becomes more vulnerable to erosion in the future as organic 

matter and fine particles decline as a result of erosion. (Ojo 

et al., 2023) [46] Carried out field tests on an alfisol utilizing 

vegetative barriers, mulching, and ridging as conservation 

techniques. Discovered notable decreases in soil erodibility, 

confirming the contribution of agronomic techniques to 

erosion prevention. (Jeloudar et al., 2018) [48] Investigated 

how Iran's changing land use affected the erodibility of the 

soil. The effects of deforestation were highlighted by the 

discovery that conversion from forest to agriculture raised 

K-factor values by as much as 40%. Insights from China 

that demonstrate a high degree of spatial variability in K-

values across various landscapes. Determined how soil 

physical characteristics affect erodibility using rainfall 

simulations in the Loess Plateau. Shown that weakly 

structured, low organic matter loess soils are especially 

susceptible to water erosion. (Shi et al., 2012) [97] Examined 

the effects of watershed management in China's Three 

Gorges region. It was discovered that integrated land 

management techniques, such as terracing and reforestation, 

enhanced soil structural stability and decreased soil loss. 

(Karmaker and Das 2017) [52] Used genetic algorithms to 

estimate riverbank soil erodibility parameters like the 

erodibility coefficient and critical shear stress. The study 

demonstrated how machine learning can improve erosion 

modelling precision. Developed empirical formulas for K 

factor estimation across Chinese agricultural soils. They 

compared the performance of models and discovered that 

traditional approaches frequently overestimated soil 

erodibility. (Issaka and Ashraf, 2017) [47] Reviewed the 

impact of soil degradation on water quality, linking erosion 

with increased turbidity, nutrient runoff, and pollutant 

loading in surface waters, affecting aquatic ecosystems and 

drinking water quality. (Mandal et al., 2023) [100] Evaluated 

erosion's impact on soil quality and crop yield in Himalayan 

regions. It was noted that erosion induced topsoil loss 

affects nutrient availability, soil biological activity, and 

overall agricultural viability. (Bhattacharyya et al., 2007) [10] 

Presented a national study of soil deterioration in India. 
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Water erosion was identified as the most pervasive 

degrading process, affecting more than 100 million hectares 

and having important social and ecological repercussions. 

(Panagos et al., 2015) [77] Using RUSLE2015 and high-

resolution statistics, they modelled soil loss across the EU. 

Land cover, slope, and rainfall erosivity were found to be 

strongly associated with spatial K-factor variance. The 

findings helped shape EU soil conservation policy. 

 

 
 

Fig 2: Average erosion rates across soil types 

 

Mitigation Strategies for Soil Erodibility 

Soil erodibility is directly dropped by conservation tillage 

ways like minimal tillage or no till agriculture, which 

maintain soil structure and lessen aggregate breakdown. No 

till systems can reduce erosion by over to 70 percent when 

compared to conventional ploughing, especially in regions 

with moderate to high rainfall (Lal, 2001) [60]. Common 

structural interventions that aid in water retention and slow 

deposition movement on steep pitches include terracing. In 

addition to stabilizing the geography, water retention which 

encourages the growth of foliage and ultimately lowers soil 

erodibility (Morgan, 2005) [68]. Both synthetic and organic 

mulching lowers evaporation and protects soil shells from 

the goods of rainfall. According to studies, depending on 

pitch and the quantum of downfall, organic mulch can 

reduce soil erosion by 40-70 percent. Soil erosion can be 

significantly reduced by enforcing agroforestry systems, 

which incorporate trees into geographies. Tree or plants 

reduce the impact of drops, while root systems ameliorate 

soil cohesiveness. Agroforestry has been shown to reduce 

soil erosion by further than 50 percent in tropical and semi-

tropical regions (Nair, 1993) [72]. Compost, biochar, and 

gypsum are exemplifications of soil emendations that 

increase aggregate stability and water retention. By adding 

soil porosity and microbial exertion, for case, the operation 

of biochar has been demonstrated to drop soil erodibility 

(Gul et al., 2015) [39]. Reforestation and the installation of 

buffer strips alongside aqueducts are exemplifications of 

catchment scale interventions that help lower deposition 

loads and safeguard submarine ecosystems. Specifically, 

riparian buffer zones can help up to 85 percent of soil loss 

by landing deposition before it reaches aqueducts (Mankin 

et al., 2007) [64]. Agronomic, engineering, and 

socioeconomic approaches are all combined in integrated 

watershed management (IWM) to address erosion 

holistically and collaboratively. IWM has demonstrated 

efficacity in Indian surrounds, performing in notable 

increases in agricultural productivity and a 60 reduction in 

soil loss (Wani et al., 2003) [115]. These days, erosion threat 

mapping and strategy planning heavily calculate on remote 

sensing and GIS technologies. Land directors can prioritize 

conservation sweats and apply focused interventions by 

relating high threat zones (Panagos et al., 2015) [77]. For 

erosion mitigation programs to be successful over the long 

term, community involvement and policy support are 

essential. It has been demonstrated that furnishing growers 

with impulses and education to adopt conservation practices 

greatly increases perpetration rates and long-term goods 

(Enough and Shah, 1997) [87]. In addition to the extensively 

used structural and agronomic measures, a number of new 

and area specific ways have been developed to more 

successfully reduce soil erodibility. Crop rotation for cover 

operation contributes to the preservation of natural diversity 

and soil structure. Rotating crops with deep and shallow 

roots enhances nutrient cycling, organic matter content, and 

subsurface stability, all of which lower erodibility (Karlen et 

al., 1994) [51]. In order to produce physical walls, figure 

hedgerows are created by planting woody shrubs or 

meadows along figure lines. These hedgerows catch eroded 

patches, increase water retention, and lower runoff haste. 

Hedgerows of Gliricidia and leucaena have dropped soil 

erosion in the Philippines by 30 to 50 percent (Garrity, 
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1996) [32]. In regions like drylands and littoral zones that are 

vulnerable to wind erosion, windbreaks and shelterbelts are 

pivotal. In structure systems or exposed soils, soil face 

stabilization agents similar as organic tackifiers and sprays 

grounded on polymers are used to temporarily help erosion. 

Until foliage is established, these agents lessen runoff and 

detachment (Liu et al., 2020) [62]. 

 

Knowledge Gaps and Future Directions 

Global models Similar as Soil Grids and Electronic Delay 

Storage Automatic Calculator (EDSAC) offer K-factor 

values at coarse judgments (e.g.,250 m-1km), but they might 

not adequately represent indigenous variability (Singh et al., 

2021) [57]. In the Indian Himalayan regions, for illustration, a 

comparison of modelled and field deduced K-factors 

revealed disagreement of over to 35-50, particularly in 

regions with complex terrain and miscellaneous land use. 

According to (Nearing et al., 2017) [73], localized K-factor 

values attained from plot scale trials in the United States 

also served by 28 from USDA model prognostications. 

According to a meta-analysis of further than 400 papers 

published between 2000 and 2020, refocused out that lower 

than 10 of published erosion studies use natural pointers 

such like microbial biomass carbon (MBC), root mass 

viscosity, and earthworm counts. Still, exploration indicates 

that soils with advanced MBC (>300 mg/kg) and root 

viscosity (>2 g/cm2) parade 40-70 better total stability, 

which vastly lowers erodibility. According to there is not a 

single, extensively used method for measuring the K-factor. 

Downfall simulator plots, for case, range in size from 0.5 m² 

to 22 m². Studies vary greatly in terms of drop height, 

downfall intensity, and duration. Indeed, under similar soil 

texture classes, this has redounded in reported K-factors 

varying by as important as 70 between studies. Just about 15 

of studies cleave to FAO or ISO formalized procedures. 

Only 12 of AI grounded models presently incorporate 

dynamic inputs like NDVI, downfall erosivity, or land use 

change, despite the fact that AI operations in soil erosion 

modelling have grown. Also, prophetic rigidity is limited 

because the maturity of models are trained on static datasets. 

According to a study by (Kong et al., 2022) [55], deep 

literacy models vaticination delicacy (R2) increased by 18-

27 when yearly downfall and foliage indicators were added. 

Only four of the sixteen major transnational soil databases 

that were reviewed similar as Soil Grids, the Harmonized 

World Soil Database (HWSD), and the International Soil 

Reference and Information Centre (ISRIC) are fully open 

source, and smaller than half of them give machine 

readable, harmonized data. For case, reproducibility is 

hampered by the fact that lower than 20 of Soil Grids 

biographies contain metadata on slice depth or system. 

(Hengl et al., 2017) [45] Estimate that the establishment of a 

comprehensive, open access global database could boost 

model interoperability and Cross border collaboration by 

35-60. 

 

Conclusion 

Soil erodibility is important to quantify and control soil 

erosion worldwide. This review illustrates the evolution in 

the measurement and prediction of soil erodibility, focusing 

on applied models, process-based modelling, and the use of 

geospatial technologies. The spatial and temporal variability 

of soil erodibility is affected by a variety of factors 

including soil texture, organic matter, structure, 

permeability, land use, and climate. Developments such as 

the use of remote sensing data, machine learning, and high-

resolution GIS mapping have greatly improved the accuracy 

in the prediction of soil erodibility. Despite these advances, 

challenges remain in designing standard approaches, 

particularly over different geographic and climatic regions. 

Moreover, the absence of data in most developing regions 

makes it difficult to develop models for a given area. We 

need, and need urgently, long term field information, 

improved soil databases, and greater social and economic 

focus in predictive models. 

In the future, integrated modelling strategies and people's 

involvement in land management will be essential in a bid to 

reduce soil erosion. Increased soil strength through 

sustainable land use, conservation agriculture, and policy 

support should be supplemented with technical innovations. 

Eventually, increased overall knowledge on soil erosion will 

play a major role in world endeavors in soil conservation, 

food security, and climate change adaptation. 
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