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A b s t r a c t. Field and laboratory model experi
ments were carried out to evaluate the K factor of 
brown soils (Orthic luvisols) developed from loess in 
Lublin Upland (SE Poland) according to RUSLE. The 
soils represented different erosion classes. The K
values calculated from the nomograph appeared to be 
very high (0.055-0.066), which suggest high suscepti
bility of the soils studied to erosion. Contrary to this, 
initial results from field studies carried on according to 
USLE standard show that the K-values for all soils are 
more than 10-fold overestimated. Especially high dis
crepancy between the values of soil losses estimated ac
cording to RUSLE and those obtained in the field 
occur in the spring/summer period, characterized by 
high El values. Nevertheless, the K-values reflect in a 
proper way the differences in erodibility among the stu
died soils. That was confirmed by soil losses recorded 
in the field and laboratory experiments with the use of 
rainfall simulator. 
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INTRODUCfiON 

In many regions all over the world at
tempts are still undertaken to adopt the 
USLE model for estimation of soil losses 
due to water erosion under specific condi
tions of a given site [2,4,9]. The results pub
lished so far are very discussible and they 
cannot be transferred to slopes or catch
ment areas outside the areas under investiga-

tion [1,3,8,12]. USLE, being a field-scale 
simple non-parameter, 0 dimensional model 
can be used easily basing on little topo
graphic, soil and field management data It 
gives, as an output, an annual soil loss for one 
field and one horizon. 

The Revised Universal Soil Loss Equa
tion (RUSLE), a further development of 
the USLE, retained all the six factors to cal
culate average annual soil losses [7,14]. One 
ofthe major change introduced to the R USLE 
concerns the soil erodibility factor - K, which 
reflects its variability within a year based on 
rainfall erosivity index (EI30) distribution. 

The objective of this paper was to esti
mate the soil losses from fields being under 
different stage of erosion and in the labora
tory experiments with the use of K-factor 
according to RUSLE for brown soil de
veloped from loess in Lublin Upland (SE 
Poland). 

METIIODS 

Field experiments were started in spring 
1992 at the Agriculture Experimental Station 
in Czeslawice (Lublin region). They consist of 
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four-sets of 'Wischmeier plots' on slightly, 
moderately, and completely eroded as well 
as deluvial soils. Each plot was 20 m long and 
3 m wide, located on a 9 % slope and was 
maintained in continuously clean-fallow. 
Soil loss data were monitored from Septem
ber, 1992. 

The soils studied in the experiments are 
characterized in Table 1. Other charac
teristics are given in earlier papers [6,11 ]. 
The 10-year mean precipitation in the stu
died area is 498.2 mm, and the 10-year El 
value is 798.27 MJ mm/ha h (Fig. 1). 

For laboratory experiments, with the 
use of rainfall simulator, soil samples were 
taken from the plough layer, representing 
all distinguished soil erosion classes. The 
simulation tests were performed on initially 

dry soils of a density 1.2 Mg m-3, placed on a 
100 slope. The duration time of each test 
was 1 h, the intensity of the rain 40 mm h-1 
(kinetic energy of the rain was 19.5 J m-2nun-1. 

The data recorded and the calculations 
carried out allow us to present the following 
results (Tables 2 and 3, Fig. 2). 

RESULTS 

The K-values calculated in SI units [5] 
from the USLE nomograph of Wischmeier et 
al. [13,14), for the soils being under various 
degree of erosion ranged from 0.055 to 0.066 
(Table 1). So high K-values suggest that the 
soils studied are very susceptible to water ero
sion. Splitting the measurement periods of 
EI30 index in the RUSLE into two-week 
periods and including mean temperatures 

Tab I e 1. Some properties of Joess soil of different erosion classes at the experimental site 

Grain size distribution(%) K-value ace. 
Soil erosion class Symbol Corganic toUSLE 

Sand Silt Clay 
(%) nomograph 

(in SI units) 

Non-eroded A 0.7 90.3 9 1.16 0.062 
Slightly eroded s• 1.0 87.0 12 0.99 0.061 
Moderately eroded c• 0.5 84.5 15 0.98 0.055 
Severely eroded D 1.1 86.9 12 1.06 0.061 
Completely eroded E* 3.0 86.0 11 0.92 0.064 
Deluvial F* 0.9 89.1 10 0.89 0.066 

• Soils tested in the field experiment. 
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Fig. 1. Monthly distribution of E I-30 index in Czeslawice for the period 1982-1991. Mean annual value -798.3. 
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results in increase of the K-values for the 
soils studied in relation to those calculated 
according to USLE (see Tables 1 and 3). 
Contrary to this, the initial data of soil 
losses recorded in the field experiments, 
carried on according to USLE standard, 
show that the K-values are more than 
10-fold overestimated. Table 2 presents the 
comparison of soil losses observed on plots 
located on deluvial soil with the estimated 
soil losses. Especially high discrepancy be
tween the soil loss values estimated with the 
use of R USLE model and those recorded in 
the field occur in the spring/summer period, 
characterized by high E~ values (see Fig. 1). 

Data presented in Table 3 and Fig. 2 
show, however, that the K-values calculated 
from RUSLE reflect in a proper way the 
differences in erodibility of the soils stu
died. This has been confirmed both by the 

field experimental data (Table 3) and the 
data obtained in a model laboratory tests 
with the use of rainfall simulator (Fig. 2). 
The highest soil losses were recorded from 
completely eroded and deluvial soils and 
the lowest from moderately eroded. This is 
in agreement with the data obtained by other 
authors [6,11]. It means that in some cases 
the RUSLE model can be used for comparative 
estimation of soil erosion in loessial soils in 
Lublin Upland. However, this estimation 
should also be performed with the use of 
other, more sophisticated models like, e.g., 
an OPUS model (former CREAMS-2), a 
deterministic, numerical simulation model, 
which predicts not only the effects of agri
cultural management practices on total an
nual soil losses but also on runoff, soil erosion 
and deposition as :well as nutrient and pesticide 
losses for agriculturally used fields [1,10]. 

T a b I e Z. O:lmparision of soil losses (f/ha) recorded in the field during the study period and estimated accord
ing to RUSLE on the example of deluvial soil in Czeslawice 

Measurement period Soil losses (f/ha) 

21.09.92- 14.10.92 
14.10.92- 28.10.92 
28.10.92- 26.11.92 
26.11.92-22.03.93 
22.03.93- 14.04.93 
14.04.93-25.05.93 
25.05.93 - 18.06.93 
18.06.93- 22.07.93 
22.07.93- 05.08.93 

Field experiment Estimated value 

1.714 
0.118 
0.040 
0.097 
0.049 
0.133 
0.567 
0.177 
0.033 

0.670 
0.205 
0.812 
2.407 
1.919 

12.784 
12.579 
16.266 
4.405 

Tab 1 e 3. O:lmparison of K-values and soil loss from the field experiment and estimated using RUSLE model 

Experimental Calculated ace. to RUSLE 
Soil erosion class 

K-value Soil loss• K-value Soil loss•• 

( T ha h ) (T/ha) ( Tha h ) (f/ha) 
haMJ mm haMJ mm 

Slightly eroded 0.0013 1.44 0.0736 50.93 
Moderately eroded 0.0013 1.40 0.0712 49.27 
O:lmpletely eroded 0.0031 3.31 0.0744 51.48 
Deluvial 0.0029 3.08 0.0754 58.17 

n 
*Calculated according to formula A = K El; • •Calculated according to formula A= L Kj Eli . 

i=1 
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Fig. 2. Erodibility of loess soil based on laboratory studies with the rainfall simulator. A -non-eroded, B -slightly 
eroded, C - moderately eroded, D - severely eroded, E - completely eroded, F - deluvial soil. 

CONCLUSIONS 

The initial results from the field experi
ments (summer 1992-autumn 1993), carried 
on according to USLE standard, show that 
K-values calculated according to RUSLE 
for all soils are more than 10-fold overesti
mated in comparison to those derived from 
the field observations, especially in the 
spring-summer period, that is characterized 
by high EI30 values. 

The K-values reflect, however, in a right 
way the differences in erodibility among the 
studied soils, which is confirmed both by the 
soil losses observed in the field and in the 
laboratory studies with the use of a rainfall 
simulator. 

Because of the above mentioned over
estimation of erosion losses with the use of 
RUSLE, further studies should concentrate 
on estimation of soil erosion and deposition 
using models which do not ignore the ef
fects of single storms and changes in surface 
conditions between erosive storms, i.e. a 
second generation of erosion models, e.g. 
OPUS (former CREAMS-2), a determinis
tic, numerical simulation model developed 
by USDA-ARS. 
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