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Abstract

Kadlec V., Žížala D., Novotný I., Heřmanovská D., Kapička J., Tippl M.: Land consolidations as an 
effective instrument in soil conservation. Ekológia (Bratislava), Vol. 33, No. 2, p. 188–200, 2014.

In the Czech Republic, more than 50% of agricultural land is threatened by water erosion, which 
is tremendously increasing during last couple of years. Therefore, it is necessary to deal with soil 
conservation as soon as possible. Land consolidations (LCs) are thus an important tool for im-
plementation of soil, water and landscape conservation measures. It is possible to arrange land 
ownerships by them. They also arrange land spatially and functionally, provide availability of par-
cels and their land use in public interest. Besides that, environmental improvement, soil conserva-
tion, water management and increase in landscape ecological stability supplement the use of LCs. 
The results of soil consolidations serve for renewal of cadastral records and for the backgrounds 
for landscape planning.
The aim of the research was to evaluate the selected site (district Plzeň – South) with regard to 
the amounts and limits of proposed and implemented measures in LC process. The research was 
processed on the basis of detailed analysis regarding erosion risk and runoff conditions in GIS 
compared with the previous data (before LC).
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Introduction

Agricultural soil fund is a fundamental natural treasure of the Czech Republic; it is an irre-
placeable natural tool enabling agriculture production and it is one of the main parts of the 
environment. The most important soil degradation process is erosion.

In the Czech Republic, according to the Research Institute for Soil and Water Conserva-
tion, up to 51% of agricultural soil fund is threatened by water erosion. Soil erosion deprives 
agricultural soils of the most productive part, i.e. topsoil. It deteriorates physical–chemical 
soil characteristics, reduces soil profile depth, increases skeleton content, decreases nutrient 
and humus content, damages plants and crops (Lobo et al., 2005). It also causes damages of 
many millions in urban zones and villages (Pimentel et al., 1995). In last 30 years, soil degra-
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dation as a result of water erosion has continued very rapidly and that is why it is important 
to protect soil from water erosion.

Our aim is to maintain sustainable soil management not only for contemporary genera-
tion, but also for future generations and to reduce damages caused by water erosion in urban 
zones, infrastructure and water sources. The agricultural land which is threatened by water 
erosion must be protected by suitable erosion control measures. In most cases it includes a 
complex of organisational, agro-technical and technical measures, those are mutually com-
plement and respect basic requirements and possibilities of agriculture.

One of the effective and available tools for erosion and flood control is land consoli-
dations (LCs). LCs arrange the land parcels spatially and functionally, consolidate or split 
them up to provide conditions for effective management of land owners. Besides that, en-
vironmental improvement, soil conservation, water management and increase in landscape 
ecological stability supplement the use of LC. The arrangement of the owner’s rights and 
servitudes is a part of the LC process.

LCs are considered as a good development way of agri-environmental politics not only in 
the Czech Republic but also in other European countries, which is proved by many studies 
all around the world. The objectives of LC procedure are influenced by specific conditions in 
different countries, like historical, political and social development and natural conditions 
(Bonfanti et al., 1997; Crecente et al., 2002; Gorton, White, 2003). Post-socialist countries 
in Central and Eastern Europe have undergone radical land reforms after 1990. The major-
ity of these countries transfer land rights from state farms and cooperatives to individual 
farms. Problems of LC in these countries are delineated by Swinnen (1999), Lerman (2001) 
or van Dijk (2007), further descriptions were brought separately about Hungary (Vranken, 
Swinnen, 2006), the Czech Republic (Sklenička, 2006; Prager et al., 2012), Eastern Germany 
(Prager et al., 2012), Poland (Zgłobicki, Baran-Zgłobicka, 2012), Bulgaria (Yanakieva, 2007; 
Di Falco et al., 2010; Prager et al., 2012), Albania (Sikor et al., 2009; Deininger et al., 2012), 
Lithuania (Pašakarnis, Maliene, 2010), Moldova (Gorton, White, 2003) or Croatia (Vjekoslav 
et al., 2008). Different development of the rest of European continent is denoted by Viti-
kainen (2004), who brings an overview of LC processes in Western Europe, mainly Finland, 
Germany, the Netherlands and Sweden. Despite the differences in various countries, general 
aims of LCs remain the same. The main objective of LC is to improve land arrangement and 
to promote the appropriate use of the real estate (Vitikainen, 2004). This component is re-
ferred as land reallocation or land readjustment (Demeteriou et al., 2012). The second part of 
LC, known as agrarian special planning, involves improvement of roads, drainage and irriga-
tion systems, different building, landscaping, environmental management and conservation 
project, erosion control and other functions (Mihara, 1996; Miranda et al., 2006; Demeteriou 
et al., 2012). Vitikainen (2004) brings more detailed overview of LC objectives. In the Czech 
Republic, the LC projects in two basic forms are implemented (Sklenicka et al., 2009): (1) 
simple LC, dealing mostly with the provisional land use and (2) the comprehensive land 
consolidation (CLC), dealing with the changes in land ownership, landscape conservation, 
land reclamation, flood control, road systems, etc. One of the objectives of LC is to eliminate 
the unfavourable effects of runoff, especially soil erosion (Mihara, 1996), because in recent 
decades, water erosion and the flooding of villages with muddy water has increased due to 
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narrower crop rotation, the up-scaling of agriculture in combination with LC, the disap-
pearance of landscape elements, more heavy mechanisation and increase in the impervious 
surfaces area (Spaan et al., 2006). Soil protective measures are solved within the CLC through 
the plan of common measures.

The basic set of erosion control measures must be solved already at CLC, because the 
principles of the proposal have to be mutually harmonised with transport infrastructure, 
water, drainage and irrigation systems, needs of landscape creation and conservation, envi-
ronmental conservation and also with the owners and tenants requirements.

The purpose of erosion control measures comes from hydrological assessment of all ba-
sins, from contemporary parcels arrangement and their land use. The proposal of erosion 
control measures can be made according to two major strategies (Rey, 2009): (1) controlling 
erosion on slopes (e.g. Bailey et al., 2013) and (2) allowing erosion to occur on slopes but 
retaining the eroded and transported material (e.g. Nyssen et al., 2000). The proposal of their 
parameters is given by the methodologies and it is based on modern water and wind ero-
sion knowledge (Mendez, Buschiazzo, 2010; Janeček et al., 2012a). The purpose of measures 
should be done with regard to landscape character, its typical elements and the needs in the 
ecological stability increase and with the highest efficiency of measures at minimal confis-
cation of the agricultural land. That means to interconnect each proposed functions in the 
meaning of their multi-functionality. The design of those measures should be developed with 
respect to landscape type, capacities and limits.

However, the process of CLC is quite prolonged and too complicated. That is why the 
CLC is, according to the statistics of the Ministry of Agriculture (2011), completed only at 
<9% cadastral municipalities and all in all they had been solved or are being solved only at 
31% cadastral municipalities.

Only after 20 years of LCs, it is possible to evaluate the effectiveness of implemented 
measure within the plan of common measure. Therefore the project NAZV (National Agency 
for Agriculture Research) Q191C008 ‘Optimization of procedures of the design of technical 
erosion control measures’ was initiated in the year 2009. The aim of the project is to invento-
rying existing and intended technical soil erosion measures in the Czech Republic.

Material and methods

The district Plzeň – South was chosen as a research site. It lies in the South-West part of Plzeň region. The site has an 
area of 990 km2, i.e. it represents 13.1% of the region’s area. The site lies in hilly area, its medium part in Přešticko-
blovická highlands. The eastern part is composed by Brdská highlands with its highest point ‘Above Marásek’ (802 
m above sea level). Geologically it consists of sediment rock of Algonkian up to Devonian ages – schist and phyl-
lites, phthanites sand limestone. Also sometimes granite and its varieties are found. The most common soil types 
are Cambisols (57%), Albeluvisols (19%) and Luvisols (18%). Soils are mostly medium textured. The climate is 
continental with longer periods of droughts. The district lies in moderately warm climatic region. Around 60.1% 
of the district’s area is used for agriculture and 30.2% is forested. According to the Czech statistical office 3.515 km2 
of the district were used for cultivation in the year 2010. Regarding erosion-susceptible plants mainly oilseed rape 
(3588 ha) was cultivated, then maize (4181 ha mainly for silage and fodder crop), sunflower (405 ha) and potatoes 
(186 ha). All in all, erosion-susceptible plants were cultivated on one third of the area.

The Plzeň – South district consists of 186 land units. According to the Ministry of Agriculture only 69 CLC 
were developed (closed or open) in this district after 20 years of LCs that represents 37.07% of the total number of 
cadastral units of the district. The level of semi-finished CLC within the district is expressed in Table 1 and Fig. 1. 
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This study has evaluated the cadastral units only with completed CLC. Detailed information about the implementa-
tion of plan of common measures proposed within CLC was not available at four cadastral units yet. Therefore the 
analysis was carried out only in 18 cadastral units.

The summary of CLC to the date of 31.12.2011 in the Plzeň-South District
 The number of 

cadastral units
The ratio of  

cadastral units (%)
The area of cadastral 

units (km2)
The extent of 

cadastral units (%)
Closed CLC 22 11.83 114.16 11.53
Open CLC 23 12.34 137.15 13.85
CLC in preparation 24 12.90 86.77 8.76
Total cadastral 
units in the district 186  990.04  

T a b l e  1. The summary of complex land consolidations in the Plzeň-South District to the date of 31.12.2011 
(the Ministry of Agriculture of the Czech Republic).

Fig. 1. The map of complex LCs in the Plzeň – South district to the date of 31 December 2011 (the 
Ministry of Agriculture of the Czech Republic).

On this site a pilot study within the project ‘Revision of the purposes of erosion protective and flood control 
measures within approved common measures of CLC’ for the needs of the Central Land Office and possible imple-
mentation to the next information systems of the Ministry of Agriculture was done. Within this project the revision 
of the elements of erosion and flood control measures proposed within the plan of common measure was done at 
completed complex LCs. It included technical and organisational measures with primary or secondary (road net-
work) protective erosion function. The agro-technical measures were also observed, but due to problematic control 
they were not included in the evaluation. The proposed elements were processed in the ArcGIS software and re-
corded into geodatabase. All the relevant attributes were recorded for each measure.

Detailed analysis with respect to erosion risks and runoff conditions were done in the investigated sites. The 
analysis of water erosion risk was based on the calculations of long-term soil loss using the Universal Soil Loss 
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Equation (USLE) (Wischmeier, Smith, 1978). We evaluated conditions without the measures, with currently im-
plemented elements and conditions with assumed implementation of all proposed measures within the plan of 
common measures. All of the computing methods were done in the ArcGIS software with Spatial Analyst extension.

Within the calculation of erosion risk by the USLE, each factor entering the calculation was gained as follows:
•	 K factor – soil erodibility, which was determined on the basis of the layer of evaluated soil ecological units 

(ESEU) and managed by the Research Institute for Soil and Water Conservation in a scale of 1:5000. The de-
termining parameter of ESEU code is the number of main soil unit. According to the main soil unit the value 
of soil erodibility is determined.

•	 R factor – the rainfall erosion index was based on long-term rainfall observations by Czech Hydrometeoro-
logical Institute and determined as an average annual value of 20 MJ ha–1 cm h–1 for the whole area of the Czech 
Republic (Janeček et al., 2007).

•	 C factor – crop/vegetation and management factor was processed on the basis of climatic regions according 
to the Kadlec and Toman (2002) on arable land, and the values for permanent grassland where completed.

•	 LS factor – the slope-length gradient factor was created on the basis of calculations using USLE 2D model 
by McCool method (McCool et al., 1989) using runoff algorithm Flux Decomposition. This was done using 
geoinformational layers of Digital Terrain Model (DMT) by GEODIS Company in a grid of 10 m and by us-
ing actual layer of soil units of the Land Parcel Identification System (LPIS) database and land cover from the 
Corine Land Cover database for the year 2006.

•	 Factor P – the support practise factor was not considered in the calculation. Each erosion control measure 
enters the calculations as a change in crop and management factor (C) if there was a change in vegetation 
cover (e.g. by grassing) or as a change in input layers for the calculation of LS factor if the element interrupts 
surface runoff.

Design and implemented parameters were not considered in this context and the impact of each measure on 
surface runoff interruption and thus efficient estate length was expertly considered only.

In the next phase, the impact of erosion and flood control measures on decrease in long-term average soil loss 
(in t ha–1 year–1) for each cadastral unit was evaluated. The three variants were compared: without measures, with 
implemented measures and with all proposed measures. On the basis of GIS analysis, the changes in long-term soil 
loss in each cadastral unit for the three mentioned alternatives were computed due to the evaluation of the impact 
of plan of common measures implementation and suitable placement of the measures.

Results

The research area is situated in the Plzeň – South district at 18 cadastral units with closed 
LCs. Table 2 is a summary of suggested and implemented measures proposed within the 
plan of common measures. Table 2 shows that 103 measures were proposed with primary or 
secondary (alternatively additional) erosion control function within 18 CLC. Up to now, only 
68 of these measures have been implemented. According to the land office, the reasons are 
that either these measures were in the order for implementation, or there is no money or no 
interest among land owners and users.

The most proposed and mainly implemented measures are field roads, which make 
units accessible and secondarily when the drainage system is designed appropriately, the 
roads also protect soil from erosion. Regarding soil erosion control measures there are 
mainly grassed areas, grassed waterways and infiltration belts. These elements enter into 
the calculation of long-term soil loss as a change in the value of support practice factor 
from arable land to permanent grasslands. Contrarily, water management measures, as 
interception ditches, soakage pits or protective reservoirs were in the calculations consid-
ered as the elements which interrupt surface runoff. That means they have the impact on 
the decrease in slope length, or rather topographic LS factor. The impact of field roads was 
solved by the same way.
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In selected cadastral units, the conditions without measures (variant A), with actually 
realised elements (B) and proposed conditions at implementation of all proposed measures 
within common measures (C) were done.

Due to the fact that for the visualisation of the results the scale of the whole district was 
unclear, we have chosen a cadastral unit Skočice u Přeštic (Fig. 2) as a graphical expression 
of the impact of erosion control measures on long-term average soil loss and also the set of 
infiltration belts in cadastral unit Roupov (Fig. 3) for more detailed view.

In the cadastral unit Skočice u Přeštic, the complex LC was completed in the year 2007. 
Up to now, grassed infiltration belts and protective grassing and afforestation were imple-
mented here. The proposed measures like field roads, stream restoration and protective re-
tention reservoirs are planned in the next years. Fig. 3 shows potential water erosion risk of 
the cadastral before the CLC, current condition with up to now realised measures and the 
conditions with all proposed measures within the plan of common measures.

Tables 3–5 show selected cadastral units with closed CLC. The complex consolidations 
were divided into six degrees of water erosion risk. As a threshold value, the permissible soil 

Proposed common measures
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Areal Linear

Total number 
of measures in 18 ca-
dastral units

30 3 23 32 15 68 103 209.94

Březí u Žinkov 2     2 2 1.21
Čmelín 3  3  1 7 7 17.61
Hradec u Stoda 2    1 0 3 5.74
Hradiště u Kasejovic 5 1  4 2 10 12 21.35
Hradišťský Újezd   1 1  2 2 4.95
Lišice u Dolní Lukavice 2  3 2  1 7 12.86
Milínov u Nezvěstic  1 3 2 1 7 7 41.05
Mířovice 1  1   0 2 3.37
Polánka u Kasejovic  1 2 1  0 4 13.52
Přestavlky u Dnešic   3 2  5 5 20.68
Roupov 3   4 2 1 9 3.88
Skašov 3    1 3 4 2.42
Skočice u Přeštic 2  3 7 2 9 14 34.64
Soběkury 1   2 3 6 6 5.09
Svárkov   1 1  2 2 1.72
Újezd u Horšic   2  1 3 3 11.42
Víska 1   1  0 2 0.15
Žákava 4  1 4 1 10 10 8.28

T a b l e  2. The number and extent of proposed common measures in each cadastral unit.
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Fig. 2. The map of potential water erosion risk at cadastral unit Skočice u Přeštic.

loss by water erosion was set to 4 or 10 t ha–1 year–1, for medium deep and deep soils, respec-
tively.

Variants A (before complex LC) and variants C (after the implementation of all proposed 
measures within common measures) are compared in the tables. The object of the analysis 
was only organisational (mainly grassing or afforestation) measures. The areal representation 
of each category of long-term average soil loss (G) is expressed in percentage. These results 
were mutually compared.

Considering the implementation of all proposed measures within the plan of common 
measures, the areas decreased where G was higher than 4.1 or 10.1 t ha–1 year–1. That was 
given mainly by the fact that measures within the plan of common measures were proposed 
just for the threatened areas, where G was higher than 4 or 10 t ha–1 year–1. Considering the 
implementation of all proposed measures within the plan of common measures, the total 
agricultural soil area was also reduced. The area was reduced by areas of newly proposed field 
roads, water reservoirs and forested lands. These sites do not enter the calculation of erosion 
risk as agricultural soils anymore.
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Fig. 3. Detailed scale of the efficiency of infiltration grassland belts for decreasing of potential water erosion risk (the 
example of cadastral unit Roupov).

Long-term average soil 
loss (G) (t/ha/year)

< 1.0 1.1 – 2.0 2.1 – 4.0 4.1 – 8.0 8.1 – 10.0 > 10.1 In total 
(ha)

Total value in 18 
cadastral units 37.9% 17.2% 22.0% 16.1% 3.0% 3.8% 5907.3

Březí u Žinkov 63.8% 8.9% 12.1% 11.5% 1.9% 1.7% 369.0
Čmelíny 63.4% 17.5% 14.2% 4.1% 0.4% 0.5% 151.8
Hradec u Stoda 31.8% 29.3% 24.0% 11.4% 1.6% 1.9% 420.8
Hradiště u Kasejovic 40.6% 24.7% 22.6% 10.1% 1.0% 1.0% 492.6
Hradišťský Újezd 24.1% 22,7% 23.0% 20.3% 5.2% 4.7% 143.1
Lišice u Dolní Lukavice 17.9% 13.3% 21.9% 22.7% 6.7% 17.6% 277.1
Milínov u Nezvěstic 33.0% 15.9% 21.9% 20.4% 3.9% 4.8% 336.4
Mířovice 29.4% 18.8% 26.7% 19.0% 3.0% 3.0% 273.2
Polánka u Kasejovic 38.1% 18.4% 26.0% 12.5% 1.6% 3.5% 155.2
Přestavlky u Dnešic 26.1% 25.4% 28.7% 16.7% 1.7% 1.4% 444.0
Roupov 55.0% 7.2% 12.8% 15.4% 4.4% 5.1% 461.4
Skašov 60.1% 12.3% 17.7% 8.0% 0.8% 1.1% 389.8
Skočice u Přeštic 14.1% 13,4% 28.2% 31.8% 6.3% 6.1% 492.7
Soběkury 31.5% 28,7% 27.1% 10.8% 1.1% 0.8% 401.9
Svárkov 55.6% 15,2% 14.7% 11.3% 1.9% 1.3% 201.6
Újezd u Horšic 26.2% 9.9% 18.7% 26.8% 9.0% 9.4% 261.7
Víska 74.1% 7.9% 10.3% 5.4% 0.7% 1.6% 67.8
Žákava 36.6% 12.8% 26.8% 17.2% 2.0% 4.5% 567.2

T a b l e  3. The areal representation (in %) of categories of long-term average soil loss in each cadastral units before 
the land consolidation implementation (Variant A).
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Long-term average soil 
loss (G) (t/ha/year)

< 1.0 1.1 – 2.0 2.1 – 4.0 4.1 – 8.0 8.1 – 10.0 > 10.1 In total 
(ha)

Total value in 18 
cadastral units 40.3% 17.1% 21.4% 15.4% 2.7% 3.2% 5864.0

Březí u Žinkov 63.9% 8.9% 12.0% 11.5% 1.9% 1.7% 367.6
Čmelíny 71.0% 14.6% 10.6% 3.2% 0.3% 0.4% 151.5
Hradec u Stoda 32.0% 29.8% 23.5% 11.4% 1.6% 1.7% 417.7
Hradiště u Kasejovic 43.5% 24.5% 21.2% 8.9% 1.0% 0.9% 486.6
Hradišťský Újezd 27.3% 22.4% 22.5% 18.7% 4.8% 4.2% 143.1
Lišice u Dolní Lukavice 18.6% 13.6% 22.4% 23.4% 6.7% 15.3% 267.2
Milínov u Nezvěstic 43.3% 14.1% 18.9% 16.7% 3.2% 3.7% 336.2
Mířovice 30.5% 19.1% 26.4% 18.4% 2.8% 2.9% 271.9
Polánka u Kasejovic 43.8% 16.4% 23.9% 11.1% 1.4% 3.4% 155.2
Přestavlky u Dnešic 29.6% 24.6% 27.4% 15.4% 1.6% 1.4% 444.0
Roupov 55.9% 7.7% 13.4% 16.5% 3.5% 2.9% 456.8
Skašov 60.1% 12.3% 17.7% 8.0% 0.8% 1.1% 388.8
Skočice u Přeštic 17.6% 13.3% 28.0% 31.6% 5.1% 4.3% 481.0
Soběkury 32.2% 28.5% 26.8% 10.6% 1.1% 0.8% 400.7
Svárkov 56.2% 15.1% 14.4% 11.1% 1.9% 1.3% 201.6
Újezd u Horšic 30.2% 9.7% 18.1% 25.4% 8.4% 8.2% 261.6
Víska 74.1% 7.9% 10.3% 5.4% 0.7% 1.6% 67.8
Žákava 37.4% 13.7% 26.4% 16.3% 2.1% 4.1% 564.7

T a b l e  4. The areal representation (in %) of categories of long-term average soil loss in each cadastral units after 
the implementation of all proposed measures within the plan of common measures (Variant C).

According to the Table 3 it is possible to determine which cadastral units are most threat-
ened by water erosion. In the investigated sites, 45 cadastral units had G > 4.0 t ha–1 year–1 

at more than one third of the agricultural soil area. The most threatened cadastral units are 
Skočice u Přeštic (44.2% of the area of agricultural soil with G > 4.0 t ha–1 year–1), Újezd u 
Horšic (45.2%) and Lišice u Dolní Lukavice (47.0%). The variant without erosion control 
measures was compared with the values of G calculated for the conditions of all proposed 
erosion control measures. Table 5 summarises the results of the calculations of long-term 
average soil loss on cadastral units according to each variant.

Total long-term soil loss at all investigated cadastral units before realisation of CLC was 
16,068 t year–1. After the implementation of all proposed measures within the plan of com-
mon measures the soil loss would decrease by 8%.

Discussion

As it is visible from the figures, the efficiency of these measures was positively expressed in 
decrease of soil loss. However, not only these measures as individual elements solve suffi-
ciently the water erosion risk of these areas. While solving erosion control measures, it is thus 
important to come out of the principle of proposing the complex system of erosion control 
measures, which consists of organisational, agro-technical and technical measures.
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In the year 2012, the methodology of soil erosion-control from the year 2007 (Janeček et 
al., 2007) was revised. Among others, the threshold limits of soil loss and new average annual 
value of R factor were newly determined. The R factor for the whole Czech Republic was 
determined as 40 MJ ha–1 cm h–1 (Janeček et al., 2012b).

The threshold values for permissible soil loss for shallow, medium deep and deep soils are 
determined by Janeček et al. (2012a) as follows: the lands with shallow soils (up to 30 cm depths) 
should not be used for agriculture production, that is why it is recommended to convert them to 
permanent grasslands or forest. The value of permissible soil loss of 4 t ha–1 year–1 is newly recom-
mended to use for both medium deep soils (30–60 cm) and also for deep soils (above 60 cm). The 
reason behind the decrease in permissible value for deep soils is the necessity to increase their 
conservation, because these soils belong to agriculturally most valuable (the most productive) 
soils. These revisions were not included into our analysis. In all 18 cadastral units of investigated 
area, LCs were finished until the year 2011, which means that all the proposals of measures con-
sidered with the values were stated by Janeček et al. (2007) – R factor for the whole country with 
the value of 20 MJ ha–1 cm h–1 and the values of permissible soil loss of 4 and 10 t ha–1 year–1.
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Total values at 18 cadastral units 68 103 16 068 15 154 14 781 -915 -1 288
Březí u Žinkov 2 2 614 610 609 -4 -5
Čmelíny 7 7 169 135 135 -34 -34
Hradec u Stoda 0 3 966 966 946 0 -20
Hradiště u Kasejovic 10 13 934 866 865 -68 -69
Hradišťský Újezd 2 2 471 442 443 -28 -28
Lišice u Dolní Lukavice 1 7 1 626 1 625 1 401 -1 -225
Milínov u Nezvěstic 7 7 1 045 870 868 -175 -177
Mířovice 0 2 808 808 782 0 -26
Polánka u Kasejovic 0 4 374 374 343 0 -31
Přestavlky u Dnešic 5 5 1 122 1 064 1 064 -58 -58
Roupov 1 9 1 161 1 012 1 010 -149 -151
Skašov 3 4 584 583 583 -1 -1
Skočice u Přeštic 9 14 2 092 1 930 1 864 -161 -228
Soběkury 6 6 836 824 824 -12 -12
Svárkov 2 2 345 341 341 -4 -4
Újezd u Horšic 3 3 1 170 1 072 1 072 -98 -98
Víska 0 2 78 78 78 0 0
Žákava 10 11 1 674 1 554 1 554 -120 -120

T a b l e  5. Long-term average soil loss (G) in cadastral (t.year-1).



198

By all means, with respect to soil conservation, the highest efficiency has protective 
grassing or afforestation. There is no undesirable erosion soil loss on these areas. But it is 
not possible to apply this system on the whole arable land, that is why the agro-technical 
measures such as mulching, sowing into stubble and no-tillage soil management are chosen. 
These ways support infiltration of water into soil and limit erosion. Stated evaluation of 
cadastral unit is taken only from the point of view of erosion soil loss. However, considered 
measures in investigated cadastral units also fulfil the other functions, like transformation 
of concentrated flow, which USLE equation does not take into account.

From the point of view of consideration of water erosion by the USLE equation, build-
ing of erosion-control manholes, ditches and erosion-control balks seem to be the least ef-
ficient, because they only divide unit into smaller parts and thus they prevent development 
of erosion events in lower parts of the unit and they take surface water out of the critical 
profiles. However while following these measures, soil has to be protected under and above 
the element by other erosion control measures.

Certainly different point of view on these measures is with regard to flood control and 
elimination of unfavourable impact of rainfalls. The best are biotechnical erosion-control 
elements, which are able to take extreme runoff amounts out of critical profiles. Grassed 
or cultivated lands by careful way cannot significantly influence surface runoff at extreme 
rainfalls. The effectiveness of these measures can be theoretically calculated according to 
the well-known methods and procedures. But their practical implication can be assessed 
usually only by verification of actual meteorological events, connected more or less with 
extreme weather conditions.

Conclusion

After the period of collectivisation of agriculture and violent confiscation of agricultural 
soil in the Czech Republic from 1950s till 1980s of the twentieth century, agricultural land 
development has gradually changed since the year 1989. The view of the agricultural soil 
conservation has changed, and construction and restoration measures contributing to its 
conservation have been made.

Among the measures, which are necessary at least for partial rectification of destroyed 
soil characteristics, the modification of water management conditions, the renewal of water 
courses and reservoirs, implementation of erosion and flood control, implementation of 
systems of ecological stability, renewal of groves, achievement of better availability of the 
areas by suitable selected field roads systems and last but not least achievement of esthetical 
level of the landscape for the purpose of increase of the quality in rural areas can be in-
cluded.

However, the implementations of the whole series of elements and measures, which aim 
to floods and soil erosion prevention or to mitigation of their damages, collide with com-
plicated ownerships very often. Under the intended constructions and elements there is a 
great amount of parcels, whose owners need not always agree with intended realisation of 
the proposal. LCs are thus suitable tool for solving of ownership and agro-environmental 
relationships.
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Although the process of LC is long-term and often complicated with many participants, 
their result is not only the approved plan of common measures and restored cadastral apparatus 
with arranged ownerships, but also the implementation of necessarily common measures.

The results of this study show that the effectiveness of the measures proposed within the 
CLC are expressed mainly on the areas highly threatened by soil erosion. The efficiency of 
the measures is proved by up to now known results, from which it is obvious that the effect of 
these measures within the basin area will be favourably demonstrated mainly in decreasing 
of soil loss level and the values of direct runoff and also in increasing of potential retention 
and total natural retention of basin.

These qualitative results are possible to assign the complex view of LC on the investigated 
sites. Complex view is also suitable base for erosion-control soil conservation in the Czech 
Republic, which is a complex of all set of agro-technical, organisational and technical meas-
ures, which followed each other and which are mutually complemented.

The result of these measures is balanced and stable agriculture landscape resistant against 
the consequences of extreme climatic events. As it is stated by Doležal et al. (2010), the pro-
cess of LC has become very important tool aiming to conservation and creation of landscape 
and to maintain sustainable rural area development mainly because of the reason that it ena-
bles to unequivocally delimit owners’ parcels for publicly beneficial measures and construc-
tions with following implementation.
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