
DIFFERENCES IN DETERMINATION OF SOIL ERODIBILITY BETWEEN 

USLE NOMOGRAPH AND ERODIBILITY EQUATION

INTRODUCTION

The terms soil erosion and soil erodibility look very similar at first glance, but essentially they are very different. On one side, erosion is a

type of land degradation that results in the loss of surface layers of the soil under the predominant action of water or wind, whereas on the

other side, erodibility tells us how the characteristics of a certain soil can resist towards the action of water and wind. Soil erodibility is

expressed by the K–factor in tons t ha MJ-1 mm-1. K-factor is used in many models and its overestimation or underestimation can lead to

inappropriate conclusions which can affect and jeopardize soil conservation strategy in the long run. This paper aims to compare two

methods for erodibility estimation.
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MATERIALS AND METHODS

The nomograph for determining erodibility coefficient (NOM) was created by Wischmeier at al. (1971) with the help of experimental

research. Using the nomograph method K-factor is obtained on the basis of four soil properties, namely: soil texture, organic matter content,

structure and permeability of the soil. Soil structure and water permeability are defined by indices, whereas soil organic matter and particle

size distribution are obtained by analysis. Considering the fact that the determination of K-factor using the nomograph method is quite slow,

the equation for the calculation of the K-factor (NOM1) was developed somewhat later in order to speed up this process. The equation can

be used for soils whose silt and very fine sand content does not exceed 70%. The equation is widely applied, but it does not completely

agree with the nomograph, and its application can lead to certain deviations. The error that occurs is sometimes quite high and can be as

much as half the value of the K factor.

RESULTS

𝐾 = ( 2.1 ∗ 𝑀1.14 ∗  10−4 ∗  12 − а + 3.25 ∗ (b –  2) + 2.5 ∗ (c –3))/100 

R2 = 0.5802
❑ Although there is a statistical correlation between the two

methods, a deviation occurs in 23.9% of data.

RMSE = 0.008
❑ There is a difference of 23–27% between the values of the K-

factor.

IoA = 0.93
❑ Good agreement and significant correlation between the methods.

❑ Statistical analysis indicate that K–factor obtained by the two methods either largely coincide, or significantly differ. 

❑ There is ambiguity in the results of the root mean square error (RMSE) and index of agreement (IoA).

❑ Assuming that all other factors in the USLE equation are equal, the difference in the amount of soil that will be eroded depends

completely on K–factor. 

❑ We think that 15% of absolute error between K–values estimated with two methods is a threshold value for good correlation. 

❑ In our dataset which consists of 108 samples, this occurs on only 56% of samples.

❑ In erosion studies it is crucial that soil erodibility is determined in the best possible manner in order to minimize errors in estimating 

the amount of soil material to be eroded. 

❑ The results obtained in this study imply the fact that there are gaps in the determination of soil erodibility which need to be addressed

further. 

❑ In addition, these results could contribute to improving the estimation of soil erodibility, which may ultimately be helpful in 

assessing the intensity of erosion and its prevention.

Correlation between K-values obtained by two different methods

K–factor NOM NOM1

AVG 0.034±0.010 0.029±0.012

MIN 0.006 0.003

MAX 0.065 0.069

STDEV 0.010 0.012

CV (%) 30.26 42.32

Basic statistics for two datasets (n = 108)

Determination of soil erodibility

✓ 108 soil samples - Western Serbia

✓ Elevation range from 350–1200 m a.s.l.

✓ Soil structure and permeability assessment - Wischmeier and Smith (1978)

✓ Particle-size distribution - combining sieving and the pipette methods (Rowell, 1997)

✓ Soil organic carbon - dichromate method (Rowell, 1997)

Erodibility data elaboration

✓ Basic statistics  

✓ Root Mean Square Error (RMSE)  

✓ Index of Agreemenet (IoA) 
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