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Abstract: The problem of erosion and degrading soil in an agricultural landscape is very 

significant. It is most evident in the areas of the concentrated water runoff paths, particularly 

on the parts of the land blocks, where they are extremely exposed to the form of erosion 

furrows, through which the water flushes the arable topsoil from the surface. As an effective 

agri-environmental and climate defence tool, the grassing of these concentrated water 

runoff paths on arable soil. During this period of climate change, the intensity of heavy 

rains increases, which causes extreme erosion events. At the same time, it causes 

unacceptable soil loss from neighbouring land and burdens grassy tracks of concentrated 

water runoff paths with sediment. This reduces subsequent functionality of concentrated 

water runoff paths because of a violation of grassland compatibility. The absence of grass 

in these critical places during repeated torrential rains promotes erosion and subsequent 

degradation of the soil, as the water drains on it faster than on a properly grassed area. In 

order to achieve the desired functionality of the measure, for instance, the anti-erosion 

function, the grassland must be maintained at a reasonable condition, height, and must be 

above all continuously free from sediment deposits from previous erosion events. For this 

reason, it is necessary to remove colluvim and accumulated sediment from grassland after 

erosion events by revitalizing the grassland.  

Purpose: The main objective of the paper is to propose a solution to diversification of 

economic activities - production of different commodities, soil protection, sustainable 

management and by-products with possible economic effects. Part of the research is the 

product development from soil sediment, like organic matter demanded by agricultural 

operations for subsequent recultivation including related economic analysisi of the whole 

process). 

Methodology: Authors analyzed the Rural Development Program and related indicators 

from the period 2016-2020 and at the same time a literature review of selected 

demonstration objects. Authors also analyzed the procedure with selected techniques, 

technologies and agricultural  mechanization. We found that no procedure has been yet 

established for this kind of revitalization, no technique or technology has been developed 

that would allow the required maintenance operations of these agri-environmental measures 

and landscape elements. Standard agricultural machinery and mechanization are not 

functional and suitable. It is necessary to address the problem, which will contribute to the 

development of the circular economy in this sector and the utilization of erosive sediment. 

Findings: With suitable machinery and appropriate technology, we would be able to 

remove the eroded sediment and then re-use it for next possible usage in agricultural sector. 

However, the current type of machinery that is available today is not apt to take on such a 

complex task of processing the colluvision taken from the concentrated water runoff paths 

and retention reservoirs. 
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Introduction  

The problem of erosion and degrading soil in an agricultural landscape is very 

significant. It is most evident in the areas of the concentrated water runoff paths, 

particularly on the parts of the land blocks, where they are extremely exposed to the 

form of erosion furrows, through which the water flushes the arable topsoil from the 

surface. As an effective agri-environmental and climate defence tool, the grassing of 

these concentrated water runoff paths on arable soil. During this period of climate 

change, the intensity of heavy rains increases, which causes extreme erosion events. 

At the same time, it causes unacceptable soil loss from neighbouring land and 

burdens grassy tracks of concentrated water runoff paths with sediment. This reduces 

subsequent functionality of concentrated water runoff paths because of a violation 

of grassland compatibility. The absence of grass in these critical places during 

repeated torrential rain promotes erosion and subsequent degradation of the soil, as 

the water drains on it faster than on a properly grassed area. In order to achieve the 

desired functionality of the measure, for instance, the anti-erosion function, the 

grassland must be maintained at a reasonable condition, height, must be above all 

continuously free from sediment deposits from previous erosion events.  

For this reason, it is necessary to remove colluvium and accumulated sediment 

from grassland after erosion events by revitalizing the grassland. The main objective 

of this paper is to propose a solution to diversification of economic activities - 

production of different commodities, soil protection, sustainable management and 

by-products with possible economic effects. Part of the research is the product 

development from soil sediment, like organic matter demanded by agricultural 

operations for subsequent recultivation including related economic analysisi of the 

whole process. 

Literature review 

We often encounter the problem of erosion in an agricultural landscape (Fiener, 

P, 2017; Kirkby, M.J. 2010). More than 53% of the territory of the Czech Republic 

is covered by an agricultural land (Ministry of Agriculture, 2019). The area of this 

land - a natural resource, has been degrading for a long time. A significant influence 

of the intensification of agriculture and the unification of agricultural land 

management is only deepening the ongoing degradation processes (Slabe-Erker, R, 

at all. 2019). The most significant soil degradation processes were identified as water 

erosion, wind erosion (locally), loss of organic matter, soil compaction, soil 

contamination, reduction of microbial activity in soils, others in the soil are 

waterlogged soils, accelerated runoff, stopping of agricultural land (Žalud, Z. a et 

al., 2020; Oostt, van K. at all., 2007). The potential threat for our agricultural land 

from water erosion in the Czech Republic, expressed by long-term average soil shear 

(G) is evaluated in Figure 1. It is based on the USLE equation (Wischmeier and 

Smith, 1978) using vegetation protection factor C according to climatic regions and 

expresses values of long-term average soil shear (G). 
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Figure 1. Long-term average soil loss (G) in 2019 - potential threat to agricultural 

agriculture in the Czech Republic from water erosion (source: 

www.vumop.cz) 

 
 

Water erosion is becoming a significant problem in the Czech Republic due to 

some extreme hydrological phenomena in recent years in terms of soil degradation. 

Valuable land which is carried to the neighboring lands by concentrated surface 

runoffs during torrential rains and subsequently transported to the built-up areas of 

the municipalities, causes damage to property and also enters the hydrographic 

networks. In water streams and reservoirs, the soil sediments and mixes with a 

pollution, which makes valuable soil toxic waste that cannot be used for reclamation 

and it is necessary to getr id off such waste.  

Manifestations of erosion occurring on source land in the basin due to surface 

runoff are divided into surface and groove erosion and erosion causing ephemeral 

deep grooves in the paths of concentrated surface runoff (LARFEN, J. M. et al. 

1985). 

In particular, to reduce water erosion, wind erosion and reduce water runoff from 

parts of land blocks with arable land, the Ministry of Agriculture prefers and supports 

agri-environmental and climate measures "Grassing of concentrated runoff tracks" 

and "Grassing and greening of valleys" as the establishment of new landscape 

elements (Vejvodová A., 2016; MZe, 2020). 

Farmers are motivated to create and subsequently manage functional measures; 

however, appropriate procedures, techniques and technologies are not currently in 

place for the management and maintenance of these landscape features. Especially 

for conditions where, after erosion events from the cultivated agricultural land in the 

vicinity of these grassy areas, the outflowing water transports sediment, which is 

settled on the grassed area of the measure; this damages the grassland and measures 

taken with regard to future erosion events and they lose functionality. 

In particular, a suitable agricultural technique (or a working tool) in aggregation 

with available mobile energy means, thanks to which it would be possible to "cut 

off" alluvial sediment, revitalize the involved grassland, transport the sediment and 

http://www.vumop.cz/
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then landfill (collect for subsequent use) without damaging the involved grassland, 

has not yet been invented (Kumhála, F., 2007). If the erosive sediment is 

subsequently removed, this happens exceptionally, especially from land parcels and 

buildings outside the agricultural land (Marada et al. 2010) without further treatment 

and subsequent targeted use. The issue of landscape lawns, which perform mainly 

non-productive functions, especially procedures for their restoration and 

establishment, is addressed most recently in the standards of care for nature and 

landscape issued by the Nature and Landscape Protection Agency (SPPK C02 007: 

2018 Landscape lawns). This document also does not set out procedures for the 

revitalization and rehabilitation of concentrated water runoff paths after erosion 

events on which landscape lawns are located. 

Therefore, the object of the research in the case study is determine specific 

characteristics of the eroded sediment and determine potential - the size of areas in 

the Czech Republic that would require such revitalization. In the next part, we 

analyze suitable technique for the management of grassy tracks of concentrated 

water runoff and technology for the management of this raw material and determine 

possibility to subsequently use eroded sediment in order to analyze economically 

interesting raw material to be used for the subsequent recultivation of degraded areas 

(Luc, M. and Szmanda, J.B., 2015; Greblikaité, J at all. 2020). 

Methodology 

In solving the problem, we used the methods applied at the Institute of Landscape 

Water Management, University of Technology, Brno, which has a pedological 

laboratory for the possibility of processing soil samples (physical properties of soil, 

analysis of intact soil sample, saturated hydraulic conductivity, etc.). Previous 

research on the physical properties of soil has been carried out on the basis of 

available and published methodologies, published, for example, by Dumbrovský et 

al. (2019), Dumbrovský and Larišová (2016), Dumbrovský et al. (2011). 

The researchers based their research on experience with issues related to surface 

erosion, groove erosion and erosion in ephemeral grooves, which are discussed in 

Dumbrovský et al. (2020), Sobotková and Dumbrovský (2014), and the utility model 

Dumbrovský and Sobotková (2012). The procedures presented in these publications 

have been and will be used in research to determine the parameterization of 

concentrated water runoff paths, subsequent determination of grass mixtures that are 

able to withstand the tangential tension of surface runoff, remediation and 

maintenance of water runoff paths. Furthermore, the experience with the design of 

anti-erosion protection measures and their implementation in landscaping specified 

in the methodologies of Doležal, Dumbrovský et al. (2016), Dumbrovský and 

Sobotková (2015) and in the publication Dumbrovský, Sobotková et al. (2014) 

which compares the effect of a line protection measure on damage to property in the 

village. For a successful project solution, grassy valleys were established and 

maintained in cadastral area of Nenkovice and Šardice (Marada et al. 2019). 
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 Figure 2. Location of established permanent research areas (symbol ▲) in the cadastral 

area of Šardice and Nenkovice (symbol ●) in the South-Eastern part of Moravia, the Czech 

Republic. The gray layer on the map shows the forested areas of the Czech Republic. 

 

In order to determine the size of areas with the potential for subsequent management, 

maintenance, removal and subsequent use of erosion sediment, the analytical part of 

the Strategic Plan of Support of the Common Agricultural Policy for 2021-2027 

(Ministry of Agriculture, 2020) and the subsequent plan within the intervention Agri-

environmental and Climate Measures soil „Grassing of the Arable Land“, the 

available information provided by the State Agricultural Intervention Fund was also 

used. The Fund also publishes information on the real payments proceeded to 

farmers for the measures taken.  

The Methodology for evaluating the potential of the total amount of colluvisions: 

PCMK =  ∑  ( 𝑍𝐷𝑆𝑂 .  ∅ 𝑃𝑀𝐸𝑂); 

ZDSO=(DSO + OOP + OP + Mo + Sa + Vi + Biop + KP)) 

where: 

PMEO – permissible erosion risk rate 

DSO – acreage of concentrated water runoff paths 

Mo – Wetland 

▲ PRP 4 
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Sa – Orchard 

Vi – vineyard 

Biop – bio-corridor  

KP – landscape element 

OP – protected zone 

OOP – protected zone on arable land 

Economics of grassed tracks of concentrated water runoff focused on the 

production of forage and soil-forming substrate 

The Methodology for evaluating the economic efficiency of agroforestry systems 

from the farmer's point of view was used to determine the economics of 

administration and maintenance of grassed concentrated water runoff paths (Lojka, 

B. et al. 2020). 

 

NPV scenario without implementation of grassed concentrated runoff water paths: 
 

 
 

where the following means: 

 

Tp ... Evaluation time derived from element functionality [year] 

qt... Crop yield cultivated in „t“ year of crop rotation [t / ha] 

ct... Sales market price commodities grown in „t“ year [CZK / t] 

SAPSt... Subsidy based on area in „t“ year [CZK / ha] 

vt ... Specific spending on crop cultivation in „t“ year [CZK / ha] 

h ... Total area of land analyzed [ha] 

rn ... Nominal discount rate [usually 5 - 10%] 

 

NPV scenario with implementation of grassed concentrated runoff water paths: 

 
 

𝑁𝑃𝑉𝑘𝑜𝑛𝑣,
𝐷𝑆𝑂

= ∑ [(𝑞𝑡  .  𝑐𝑡 +  𝑆𝐴𝑃𝑆𝑡 − 𝑣𝑡) .  ℎ𝑘𝑜𝑛𝑣 +  (𝑄𝑡  .  𝐶𝑟𝑒𝑓,𝑡 + 𝐷𝑂𝑇𝑡 −
𝑇𝑝
𝑡=1

 𝑉𝑡) .  ℎ𝐷𝑆𝑂] . (1 + 𝑟𝑛)−𝑡  (2) 

 

Where: 

 

ℎ𝑘𝑜𝑛𝑣 ... Area for conventional crops [ha] 

𝑄𝑡... Crop yield of substrate in „t“ year [t /ha]  
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𝐶𝑟𝑒𝑓,𝑡 ... Reference price of the soil-forming substrate in „t“ year [Kč/t] 

𝐷𝑂𝑇𝑡 ... Subsidy related to area in „t“ year [Kč/ha] 

𝑉𝑡 ... grassed concentrated runoff water paths administration and maintenance 

expenditure in „t“ year [CZK / ha], including the cost of establishing 

ℎ𝐷𝑆𝑂 ... area of grassed concentrated runoff water paths [ha] 

 

There is thus a comparison of the NPV of these two scenarios. Implementation of 

the grassed concentrated runoff water paths is effective if 𝑁𝑃𝑉𝑘𝑜𝑛𝑣,𝐷𝑆𝑂 is higher than 

𝑁𝑃𝑉𝑘𝑜𝑛𝑣. 

If we consider 𝐷𝑂𝑇𝑡 = SAPSt and yields (in tonnes per hectare) biomass and soil-

forming substrate and conventional crops for directly proportional to "occupied" 

area, then evaluation can be simplified to this equation: 

 

 
 

If 𝑁𝑃𝑉𝑑𝑒𝑙𝑡𝑎 is positive, then, the implementation of the grassed concentrated runoff 

water paths under the assumptions and purely economic rating is for producer, this 

is to say farmer, effective. 

Analysis of a suitable technique for managing grassed tracks of concentrated 

runoff and technology for handling this raw materiál 

Machines for earthworks and land reclamation works were evaluated - dozers, 

scrapers, graders (Tlapák, V., Filip, J. 1986) and subsequently technical and 

technological requirements for excavators - working tools for decoupling soils - 

eroded sediment from grassland. At the same time, the available methodology for 

the management and maintenance of similar areas abroad (Water Environment 

Services (WES) Of Clackamas County: 2020) was analyzed. 

Utilization of eroded sediment 

The price of the eroded sediment will be influenced in principle by supply and 

demand. The prices for Horticultural substrate or soil for lawns, which is 

commercially available for prices in the 6th month of 2021 at the level of CZK 1,300 

can be used as a guide value and basis for valuation m-3. 

Results and discusion 

From the available information of the State Agricultural Intervention Fund, it was 

found that in 2019 7 applicants were supported in the amount of CZK 956,521 for 

grassing the concentrated runoff tracks and in 2020 8 applicants in the amount of 

CZK 1,000,000 were supported. The annual amount of support is set at 560 EUR / 

ha of grassland area. The exchange rate for calculating rates for subsidies for which 
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a subsidy application was submitted in 2021 applies the exchange rate of 

26.242 CZK/EUR. 

The total area of grassed tracks of concentrated runoff 

Based on this, we can determine that in 2019, 65 ha of arable land was grassed with 

support and in 2020 the supported grassed area was increased by 3 ha to 68 ha of 

from former arable land. 

This area, as a potential, needs to be amplified by selected areas of arable 

land that have been grassed as difficult to cultivate. Furthermore, as an interruption 

strip dividing the soil blocks and last but not least as protective strips for protected 

crops (eg. maize). It is also impossible to omit the areas that were greened after 

complex landscaping as grassed and greened valley and grassy sags. 

The potential of the total amount of colluvisions 

Based on the analysis of the Strategic Plan of Support of the Common Agricultural 

Policy for the period 2021–2027 (Ministry of Agriculture 2020), within the 

intervention Agri-environmental and climate measure "Grassing of Arable Land", it 

is considered that in the following years until 2027 will be grassed up to 9 848 ha of 

agricultural land in places of concentrated drainage paths. 

 
Table 1. Planned grassing targeted for soil protection (ha) 

Year  2022 2023 2024 2025 2026 2027 

ha -  3283 4924 6566 8207 9848 

 

It is expected that eroded sediment will accumulate on grassy areas in the amount of at least 

5 t.ha-1.year-1 (average value of the permissible degree of erosion risk set in the currently 

valid anti-erosion decree) 

 

Table 2. Permissible erosion risk rate (PMEO) 

Characteristics of land 
Depth of 

land 

Value of the 5th digit of the BPEJ code 

(combined soil skeletality and soil depth 

code) 

Permissible erosion risk 

rate (t.ha-1.year-1) 

Deep land  > 60 cm 0, 2, 3, 9,0 

Semi-deep land 30 - 60 cm 1, 4, 7* 9,0 

Shallow land < 30 cm 5, 6, 8*, 9* 2,0 

 

Given the size of the areas that are currently grassed and that will be grassed, the potential 

for revitalization is and will be significant. 

Specification of the eroded sediment 

Analyzes have shown that the technical properties of eroded sediment are most 

similar to colluvium; these are soils with Ap - Ak - stratigraphy, arising from the 
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accumulation of erosive sediments in the lower parts of the slopes and in the concave 

elements of the slopes and terrain sags. These soils have not yet been mapped. 

Defining them will help in assessing the actual erosion. 

According to Zádorová (2009), colluvium is a newly introduced soil type, 

appearing as a separate unit only in some taxonomic systems. Colluvium is caused 

by the gradual accumulation of humus material displaced from erosively exposed 

parts of the land. Its occurrence is influenced by the character of the relief - it is 

located almost exclusively in places of decrease in the carrying capacity of water 

flowing down the slope, e.g. in concave elements of the slope (these include 

microrelief depressions, side valleys and falls) and behind terrain obstacles of natural 

and anthropogenic character (Němeček et al 2001) and especially in the grassy paths 

of concentrated runoff. During an intensive collapse, the floodplain is often filled 

with colluvial sediments, leading to the formation of polygenetic soils of fluvial-

colluvial character (Houben et al. 2006).  

In Czech taxonomy (Němeček et al. 2001) the accumulated horizon is marked 

Azx (humus anthropic horizon created by layering the material of humus horizons) 

and its minimum thickness necessary for the identification of a colluvium is 0.25 m 

(i.e. together with the Ap horizon with an average depth of 0, 25 m is a 0.5 m thick 

humus horizon). According to the Czech taxonomic system, it would be possible to 

denote this layered, mineral horizon as Bz or Cz (Němeček et al. 2001).  

Design of suitable techniques and technologies for handling this raw material, for which 

subsequent use is offered 

The most suitable and usable technique for further development appears to be a 

universal tractor machine on a wheeled chassis with a large wheelbase, manufactured 

in a two-axle design with the aim of removing sediment and then moving it from the 

land and folding it to a designated place for transport. The mechanization with the 

lowest possible operating weight will be selected. The wheelbase between the front 

and rear axles ensures favorable conditions for the accuracy of the work tool and the 

possibility to manipulate it in the middle of the machine and outside it. The 

disadvantage is the large turning radius and small maneuverability of the machine 

(Vaněk, A. 2003). These machines are designed for surface movement of soils and 

subsequent revitalization of grassed DSO. In traffic construction, they are mainly 

used for removing topsoil, modifying the ground plan, spreading the material and 

creating embankments and ditches. Modification of the working tool and the tool for 

material transfer (body, transporter) will be the subject of the following research and 

development.  



ICOM 2021                                                Zero Waste Management and Circular Economy 

 

 
 

191 
 

 

 
 

Figure 5. A universal tractor machine on a 

wheeled chassis with a large wheelbase, 

manufactured in a two-axle design 
 

Figure 6. The radius of 

curvature (r), the cutting angle 

(γ), the rolling angle (β) and the 

position of the blade in the 

ground section (α) will play an 

important role in the design and 

development of the working tool 

– blade. (nůž = blade, vzpěra = 

strut, rám = frame, odhrnovačka 

= flail mower)  
 

For the subsequent use of the removed eroded sediment, it will be essential to 

develop a conveyor on which the "cut" erosion sediment will be loaded immediately. 

It is realistic to use the system used in scrapers, with the condition that the machine 

will be very light with regard to the specific gravity of erosive sediment, which will 

make it impossible to use commonly used mechanization. 

Economics of grassed tracks of concentrated runoff focused on the production 

of forage and soil-forming substrate 

Thanks to the establishment of a grassy path of concentrated water runoff, 

sustainable management can be expected with savings in the costs of damage caused 

by erosion and an increase in revenues related to the production of biomass and soil-

forming substrate. This measure is expected to diversify revenues (revenues from 

the production of soil-forming substrate, which will be generated from the raw 

material of eroded sediment and from the production of biomass and related 

agricultural production) and therefore, the long-term goal of increasing overall 

revenues. In the economic decision-making of farmers, whether and, if so, which 

measures to put in place in order to prevent and minimize erosion, in the current 

conditions, the primary activity of agricultural production of biomass intended for 

food, feeding and other activities remains a complementary function for farmers and 

their economy. The combination of conventional agriculture with other production 

associated with the grassing of concentrated runoff pathways leads to a partial 

reduction in land area for crops intended for biomass production for food, feed and 

energy transformation), thus reducing the economic effect of conventional crops. 

The area of grassed concentrated runoff path (DSO) s is used for by-products with 
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possible economic effects (e.g. from the sale of a by-product - biomass, soil-forming 

substrate, etc.). 

Side activities are also interesting from an economic point of view, because in 

addition to the effect from the sale of biomass and substrate brings other qualitative 

and quantitative effects such as: 
 

• Diversification of economic activities – production of different 

commodities is produced which are bound to different markets; 

• Potential improvement in cash flow producer, eg. In the case of biomass 

and substrate production, together with traditional crops, producer has a 

significant cash flow throughout the year, besides the harvest of the main 

(conventional) commodity; 

• Keeping the quality and consumption of land directly determines not only 

the price of the land, but can also positively affect revenues in the 

neighborhood of grown crops. 
 

Analysis of economic efficiency of administration and revitalization of grassed 

drains of concentrated drains can be done from two views, and: 

 

1. From the procuder’s point of view – farmer’s perspective, which is primarily 

interested in the overall economic efficiency of land use, which is available for 

growing activities, it primarily does not take into account any other non-production 

(societal) effects (see above) from the implementation of the grassy concentrated 

runoff water paths, if they do not bring direct economic benefits; 

2. From a wider systemic view where other items in the economic evaluation of the 

grassy concentrated runoff water paths may be reflected in the form of awards of 

non-production functions of the grassy concentrated runoff water paths.  Only these 

two scenarios are solved in case study. Benefits, according to the point two 

(systematical aspects), however, can serve as an argument platform for any 

justification for the introduction of an additional grassy concentrated runoff water 

paths economic support, such as subsidies.  

Economic effectiveness of the grassy concentrated runoff water paths administration 

and maintenance  

In the case of economic evaluation of grassy concentrated runoff water paths 

(combination of a classical agriculture with the management and maintenance of 

grassland and sediment), the economic benefits can be evaluated by three 

approaches: 

• Analysis of economic efficiency of stands with a goal (for entered inputs 

awarded by market 

Price and size of biomass production or soil-forming substrate) Find a 

minimum price 

• Production created from erosion sediment, which will provide the producer 

to the required economic effect in the form of revenue from the initial 

investment in its discount 
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• Analysis of the economic efficiency of stands with the attentive 

possibilities of land use - typically for conventional agricultural production. 

In the event of an analysis of the economic efficiency of grassy concentrated runoff 

water paths, the second approach is used; The effect of the implementation of 

secondary activity (sale of biomass and soil-forming substrate) is analyzed on the 

economic efficiency of the total use of the land. Conventional (classical) agricultural 

production is considered primary production, other activity – e.g. biomass 

production, soil-forming stratium from grassed tracks - is then considered as 

secondary production. The substrate production is not a minimum price, but the 

reference price of the commodity is used. For the specified expenditure associated 

with the implementation of this secondary activity, the amount of production and its 

valuation of the reference price, the economic effect is determined from this 

secondary production and compared with the effect that should implement 

conventional production on the area used for plant growing. 

Economic evaluation of grassed concentrated runoff water paths 

• In particular, the assumptions based on the general methodology of the economic 

evaluation of the biomass and soil-forming substrate are used to create the Economic 

Efficiency Method. 

• Agricultural land is contemplated that does not have restrictions on both 

conventional crop production and grassed concentrated runoff water paths 

cultivation; 

• Considering the possible different business risk of conventional agricultural 

production and secondary activities associated with the implementation of grassed 

concentrated runoff water paths; 

• The evaluation is based on the simulation of cash flows related to conventional 

agricultural productions and secondary production and on the calculation of net 

present value - NPV; 

• Engraved grassed concentrated runoff water paths assumes implementation of 

activities with a longer period of duration than one year, and therefore economic 

evaluation is carried out over the duration of this secondary economic activity, eg. 

In the event of the implementation of grassed belts, the comparison is carried out for 

the expected time of the element or restoration of grassland at least 5 years; 

• For conventional agricultural production is expected to rotate (alternative) crops 

according to the recommended consecutive procedures; 

• The evaluation is carried out when respecting standard market conditions - all 

activities are valued at market prices - eg individual agrotechnology; 

• The evaluation is carried out in normal (nominal) prices, cost escalation of cost 

entries according to average long-term inflation (appropriate price index - prices of 

industrial and agricultural services, etc.); 

• Income tax (relevant for the agrarian sector) is assumed, grassed concentrated 

runoff water paths consolidation with other activities of the farm is not considered 

• The time value of money (in analyzing and calculations based on NPV) is expressed 

by a nominal discount (including inflation); 
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• If the subsidy is granted, the model is taking them into account. 

If we apply the above principles of grassed concentrated runoff water paths 

based on the combination of grassed concentrated runoff water paths agricultural 

production and maintenance, including biomass production and the production of the 

soil-forming substrate, this evaluation is based on the comparison of the economic 

efficiency of two variants: 

• Land use variants without landscaped grassed concentrated runoff water paths - 

only agricultural production with crop rotation; The evaluation time is equal to the 

functionality of grassed DSO; 

• Soil use variants with a cloudy grassed concentrated runoff water paths - on the 

desktop, which remains dedicated for conventional production is applied to the same 

rotation of crops as in the case without grassed concentrated runoff water paths 

implementation. 

The hydrological regime - water balance is also significant. The breakdown 

of the soil block part of the grassed valley or grassed concentrated runoff water paths 

may also have a positive impact on the conventional crop yields (e.g., improving 

microclimatic conditions, increasing flood and dry resistance, reduction of 

temperature fluctuations and evaporation, limitation of soil erosion, etc.). However, 

in particular, there are significant non-productive benefits that have not yet been 

awarded and not appreciated and their contribution is considerable to environmental, 

but also long-term sustainability of management and securing of soil fertility in the 

evaluation of grassed concentrated runoff water paths. Non-productive functions of 

grassed concentrated runoff water paths are also the main reason why they are 

supported by subsidies. The aim is to protect the land, increase the ecological 

stability of the landscape and also to prevent a reduction of revenue, as is the case 

for agroforestry, the forming substrate may yield the required returns to farmer and 

a society on the whole. 

Conclusions 

For this specific type of farming - revitalization has not yet been established. 

Functional and systematic procedure, special technique or technologies have not yet 

been developed which would allow the required operations of administration and 

maintenance of these agri-environmental measures and landscape elements. 

Standard agricultural machinery, machines used for earthworks and usable 

mechanization are not functional and appropriate. Not only for this reason, it is 

necessary to address the problem that will contribute to the development of the 

circular economy in this sector with the aim of applying the eroded sediment as a 

significant raw material usable to revitalize the damaged areas or as a substrate used 

in horticulture and related fields. Research should be subsequently aimed at 

developing a product with clear parameters, its specifications and valuation so that 

its production is interesting for manufacturers and requested by the farmers or other 

agricultural land users. Design of suitable techniques and technologies for handling 

this raw material for which subsequent use is offered. The implementation of design 
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and development is based on the principles specified in the standard ČSN EN ISO 

9001: 2016. During the planning of design and development, the following will be 

determined, in accordance with the created project: 

• design and development stages, 

• the examinations, verifications and validations that are appropriate to perform at 

each stage of the design and development, and 

• specify the responsibilities of the researchers and the powers of design and 

development. 

Inputs related to the requirements for grassland management and care 

processes will be identified and the product being developed is identified and records 

will be maintained. These inputs will be included: 

• requirements for the functionality of work tools, 

• applicable legal and regulatory requirements, 

• information derived from previous similar proposals, and 

• other requirements that are essential for design and development. 
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