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ABSTRACT  

The theme of the thesis is Design of erosion control measure in the cadastral Vícemilice. The work 
includes the calculation of the size of water erosion. The article focuses on this issue.  

The base is dividing the territory in to erosion of closed units. With Wischmeier-Smith equation 
is calculated for each size of water erosion. The values for each factor were identified using 
the methodology by Janeček. Currently, there are two. Newer contains certain adjustments 
and recommendations. Therefore, the results equations identified using both methods 
and the results are compared with each other. 

The main finding is that the size according to the current methodology is 2955.28 t*year-1 and vice 
versa using the new methodology 6678.60 t*year-1. The percentage (arable land) of looks like this: 
the original methodology – 16 % of arable land is threatened by erosion threat level 4 (verbal 
naming is very strong erosion), 2 % erosion level 3 (strong erosion), 47 % erosion level 2 (medium 
erosion) and 35 % level 1 (slight erosion); the modified method - 67 % of the risk of erosion level 
4, 15 % level 3, 10 % level 2, and only 8 % level 1. Increased erosion is caused primarily 
by changing in the value of the R factor and changing the calculation of the factor L and S. 
Also changed the allowable soil loss associated with soil depth. Original permissible soil loss  
10 t*ha-1*year-1 was preserved, but the new methodology recommended to protect valuable land 
use permissible soil loss as soils moderately deep (4 t*ha-1*year-1). Therefore, increase 
the representation of degree of erosion hazard 4. According to the results show that the new method 
is required to use effective erosion control measures to reduce erosion on erosion hazard level 1. 
Question remains whether it is not only artificial increase erosion and whether it is really active 
step to protect soil. 

Key words: soil, water erosion, universal equation = Wischmeier-Smith equation = USLE, 
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INTRODUCTION  

Water erosion is a global problem. Every year there is a huge wash-out arable land. In addition 
to problems caused by washes (in particular the reduction of production) has trouble even 
in the area where the sediment deposited (for example clogging of rivers and reservoirs, pollution 
of roads), whose removal is too expensive. (Janeček, 2002) Would not it be better to avoid 
this situation? In addition, we must remember – water erosion still carries a large amount of land, 
on the earth ever increasing population and today is used virtually all the arable land. Can we really 
afford to lose topsoil price, if we want all people to have the opportunity to receive quality food? 

Czech Republic is threatened by water and wind erosion. Both threaten our most fertile areas 
(Polabí, south Moravia, and Hana). (Janeček, 2002) 

MATERIAL AND METHODS  

The thesis contains two parts. The first was a review of the scientific literature on erosion water´s, 
wind´s and anti-erosion measures. The second part includes a description of the cadastral area; 
calculate the size of water erosion and the design of anti-erosion measures that would sufficiently 
reduce erosion. Here I only focused on calculation of erosion washes. 

Cadastral Vícemilice belong to the city Bučovice (South Moravian Region). The area 
is characterized by steep slopes. The basic shape of cadastral determines the flow Litava, 
which runs through the center. The minimum altitude is 220 m above sea level; right bank has 
a maximum altitude 309 m and links 341 m. Slope gradient on the right bank ranges 0.49 – 15.20 % 
and the left 0.87 – 20.99 %. The cadastral area of these soils is represented: fluvisol (around 
watercourse), luvisol, chernozem, and dominated leptosols. Climate is the area to B2 (moderately 
warm). The natural vegetation is oak-beech and beech. Production includes cadastral between sugar 
beet production areas. This information was obtained from the literature or specialized websites.  

Using local investigation, it was found that all the arable land referred to in the land, so does not 
use. The total area of cadastral to Land Registry is 514.2576 hectares. It is 419.7825 hectares 
agricultural land resources. Arable land in it should occupy 395.7982 hectares. Some plots, 
however, are grassed. In the field were identified and subsequently removed from observation. 
Water erosion was measured at 342.5612 hectares. This area was divided into 24 units closed 
erosion. Subsequently, for each closed units erosion values were determined individual factors 
and substituted into Wischmeier-Smith equation. All length and sizes were determined in ArcGis, 
where were also created all the maps. 

Factor R, K and P is determined according to the methodology. Factor L and S are determined 
for each drain line, factor C is determined by the representation communicated crop farmers. 
Because there are currently two methods for the determination of the factors, was used both, 
and the results were compared. All values and calculations were determined 
from the methodologies. 
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Picture 1 Cadastral Vícemilice 

 

RESULT AND DISCUSSION  

The result of this work is to determine the size washed off by water erosion and determine 
the degree of erosion hazard. Under current valid methodology was washed off 2955.28 t*year-1. 
Under the new methodology, the erosion is 6678.60 t*year-1. The difference was created 
by increasing the value of the factor R. Moreover adjust calculations factors L and S. 

Similarly, it is also at risk of erosion. The new methodology has much more erosion of closed units 
in the fourth level. It has been met recommendations to the deep soils was acceptable soil loss 
as soils moderately deep (from 10 t*ha-1*year-1 to 4 t*ha-1*year-1). The percentage (arable land) 
of looks like this: according to the original methodology – 16 % of arable land is threatened 
by erosion threat level 4, 2 % erosion level 3, 47 % erosion level 2 and 35 % level 1; according 
to a modified methodology – 67 % the risk of erosion level 4, 15 % level 3, 10 % level 2 
and only 8 % of the first level. 

Adjusting of some factors has been a major increase washes soil water erosion. Justification author 
of the new methodology is that it is necessary to protect our valuable arable land. The question 
remains whether this step leads to greater protection. Currently, the biggest problem 
is the reluctance of farmers to change farming and lack of money for anti-erosion measures. 
Increase erosion, however, will result in the design of more effective anti-erosion measures, 
but will have greater purchase value and will place greater demands on farmers. So it may happen 
that all soil protection will prevent. 
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Tab. 1 Water erosion on cadastral Vícemilice – original methodology  

 

Tab. 2 Water erosion on cadastral Vícemilice – modified methodology 
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Fig. 1 Degree of erosion – original                        Fig. 2 Degree of erosion – modified 

methodology                                                            methodology 
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