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Why?

Preliminary, reproducible assessment of soil erosion almost for every 
area on Earth with Universal Soil Loss Equation using {rusleR} 📦



R – rainfall erosivity factor [MJ mm h−1 ha−1 yr −1]

K – soil erodibility factor [t h MJ−1 mm−1]

C – crop/cover and management factor [dimensionless]

P – conservation/support practice factor [dimensionless]

LS – the slope length and steepness factor (also known as topographic factor) 

[dimensionless]

PLSCKRA = Estimated soil loss per year [t ha-1 yr-1]

UNIVERSAL SOIL LOSS EQUATION (USLE)

Wischmeir & Smith 1958



How USLE works?

Brady and Weil (2002)



• 22.1m (72.6 ft) long

• 9% slope

• 4m (13.12 ft) wide.

STANDART USLE PLOT
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FACTORS COMPUTING: R

R – rainfall erosivity;

E – total amount of kinetic energy contained within a storm;

I – maximum 30-min intensity of the storm

Wischmeir & Smith 1958



FACTORS COMPUTING: R



Global Rainfall Erosivity (GLOREDa)

Panagos P et al. 2017. Global rainfall erosivity assessment 
based on high-temporal resolution rainfall records. Scientific 

Reports 7 : 4175. DOI: 10.1038/s41598-017-04282-8

⚠️Be careful with the temporal 
range of input data

https://doi.org/10.1038/s41598-017-04282-8
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FACTORS COMPUTING: K

Soil 
erodibility

Wischmeir & 
Smith 1958



Variables 
that 
affect the 
K factor



FACTORS COMPUTING: K

Williams 1983



FACTORS COMPUTING: K



Landuse/Landcover Factor — C

Benavidez R, Jackson B, Maxwell D, 
Norton K. 2018. A review of the 
(Revised) Universal Soil Loss 
Equation ((R)USLE): with a view to 
increasing its global applicability 
and improving soil loss estimates. 
Hydrology and Earth System 
Sciences 22 (11): 6059–6086 DOI: 
https://doi.org/10.5194/hess-22-
6059-2018

https://doi.org/10.5194/hess-22-6059-2018


FACTORS COMPUTING: LS

Ratio of soil loss under given 
conditions to that at a site with 
the "standard" slope and slope 
length. 



FACTORS COMPUTING: LS

Schmidt S, Tresch S, Meusburger K. 2019. 
Modification of the RUSLE slope length and 
steepness factor (LS-factor) based on rainfall 
experiments at steep alpine grasslands. MethodsX 6 : 
219–229. DOI: 10.1016/j.mex.2019.01.004

LS factor for mountain 
topography:
- Flow accumulation threshold!
- Various equations for various 

slopes



FACTORS COMPUTING: LS

Wu S, Li J, Huang G. 2005. An evaluation of grid size uncertainty in empirical soil loss 
modeling with digital elevation models. Environmental Modeling & Assessment 10 (1): 33–
42 DOI: 10.1007/s10666-004-6595-4

https://doi.org/10.1007/s10666-004-6595-4


So? Why R?
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Are we sure in factor 
values?
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USLE RESULTS
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Thank you!
Anatoly Tsyplenkov


