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THE USE OF HEURISTIC METHODS IN THE APPLICATION  

OF DESIGN ANTINOMIES IN THE FOOD   INDUSTRIES 
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Aleksandra Dewicka1 
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Abstract:  

  

This article presents the use of ergonomic analysis methods to propose improvements to a cutting 

machine that is part of the kitchen equipment. The first part presents a review of the literature 

related to similar solutions (including patent analysis), then the REBA, QEC, Strain Index and Nasa 

TLX methods were used based on the example. The results were used to propose improvements to 

the workplace, consisting in its reorganization and technical retrofitting of the device. The result of 

the research was confirmation that the use of heuristic methods is conducive to the ergonomic 

design of workstations, an example of which is the presented solution that meets user requirements 

and has the features of novelty in comparison with solutions developed by other authors. 

 

Keywords:  

ergonomic design, safety improvement, accident prevention, human centred design  

Introduction   

Many people do not realize that kitchen is the second room in the house which is the most 

dangerous and is used every day by everyone and that is why the awareness of possible accidents 

[1]. This accidents are often caused by not enough ergonomic quality of workstations. This may be 

due to both the design of the tools used and the limited space resulting in a lack of space for the 

employee to move freely [2]. Work in the kitchen in those conditions can lead to musculoskeletal 

disorders in the parts of body such as: hand, wrist, elbow, shoulder and neck as well. Those 

afflictions can conduce to chronic diseases. The reasons of those problems are: often and long 

standing in uncomfortable position, rapid movements, incompatibility of machine dimensions with 

human parameters, overload of body due to anormal body posture [3]. Many of these hazards also 

occur when working in the kitchen, where ergonomic assessments of the positions are rarely made 

(especially in small enterprises or at home). The improvements of the machines which can make 

people more comfortable during the work are for example: appropriate length of the machine for the 
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worker, ergonomic handles, applying ergonomic recommendations when carrying and moving 

goods. Moreover, the workstation should be at waist level, due to the fact that the human body is 

most comfortable when it is in normal position [4]. Some of those loads can be eliminated by whole 

automatization or part-automatization of processes. This reduces the ergonomic risk by reducing the 

load on the musculoskeletal system, the lack of direct contact of the employee with work tools and 

lower task load due to the possibility of setting the appropriate program on the machine. However, 

it should be remembered that the design of automatic task execution should also be well planned. 

Nowadays, with the development of the technology it is important to meet ergonomics requirements 

for the arrangement of workplaces so that they can fit the people who use them. The same should 

apply to kitchen workstations when implementing automation or semi-automation solutions. 

However, it is not always possibile to apply them in the kitchen due to limited space or due to 

financial issue, because the implementation of such solutions can generate very high costs [5]. 

There are also different disadvantages of automatization, such as: dissatisfaction of the employees, 

increase of the importance of the maintance, lack of any social bonds. That is why even in larger 

cooking enterprises sometimes replacing people with machines is avoided [6]. 

Given the above, this article attempts to introduce low-invasive and low-cost ergonomic 

solutions at the cutting station. The solutions were proposed after the ergonomic analysis of the 

workplace using various methods, they are also adapted to the surface capabilities of the analyzed 

workplace. The implementation of the changes allowed for better adjustment of the position to the 

user and allowed for a discussion on the use of heuristic methods for the design of kitchen 

workstations. 

Description of the problem and how others were trying to solve that problem  

In this article, the analyzed workstation is a stand with a device for cutting vegetables (Fig. 1). 

The following risk factors have been identified: lack of adjustment of the tools to the 

anthropometric dimensions of the employee, lack of height adjustment of the tool, load on the wrist 

and forearm, the possibility of jamming the blade, the possibility of getting cut food into the eye 

and the possibility of slipping on food residues. 

 

Fig. 1. Cutting workstation 

Source: own photo 
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Before proceeding to the ergonomic analysis of the workplace, the existing solutions to existing 

problems at similar workplaces were examined. The available patent solutions and solutions 

presented in the scientific literature were taken into account. 

In large enterprises from the food industry, gradual automation or semi-automation of 

processes can be seen. Working conditions are also adapted according to ergonomic criteria, with 

adaptation adequate to the needs of users [7]. However, not all solutions are applicable due to 

various financial and resource constraints of these companies. In the case of the example presented 

in the article, a proposal was presented to solve the cutting problem based on ergonomic analyzes, 

taking into account the low costs of implementing the solution. However, this is not the only way to 

reduce accidents at similar workplaces. A way to eliminate the danger of getting cut food into the 

eye is to use devices with a press and a compression chamber. The knife then passes through the cut 

food, without splashing (Fig. 2) [8]. 

 

Fig. 2. Device and method for compressing and cutting soft food  

Source: https://patents.google.com/patent/US8146468B1/en 

An interesting solution in the field of cutting food products is also the use of a system of cutting 

boards and a sliding knife, with adjustable machine height. Lever cutting allows the use of low 

force to perform the cut, does not cause excessive load on the musculoskeletal system and ensures 

precise cutting with a low probability of injury or contact with cut food to the eye (Fig. 3) [9].  
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Fig. 3. Leverage based cutting board systems 

Source: https://patents.google.com/patent/US8430387B2/en 

Currently, there are also attempts to use robots that carry out all activities for humans in the 

area of cooking. Such solutions eliminate human contact with dangerous cutting elements, the risk 

of getting cut food in the eye is reduced, there is no load on the musculoskeletal system. However, 

it should be noted that these solutions are expensive, which is why their implementation is very 

limited [10]. 

Methods of research 

Several ergonomic assessment methods were used to conduct the study. They refer to the 

physical and mental burden of users of the cutting tool presented above. The methods used in the 

research are: 

¶ REBA (Rapid Entire Body Assessment)-  fast, comprehensive method that allows to assess 

the risks associated with work. The assessment is performed by individual positions of body 

segments during work, and the risk arising from the type of grip, weight lifting, repetition of 

movements and static load [11]. The method was applied in relation to activities identified by 

employees as the most burdensome while performing tasks. The results were used for the 

initial assessment of the position and to identify the needs for corrective actions. 

¶ Moore-Garg Strain Index- A method that allows to assess the load on your hand, wrist and 

elbow during work. The purpose of this research is to assess the risk of developing 

musculoskeletal disorders (MSD) in tasks requiring intensive work, including the left and 

right hand [12]. Due to the type of position being analyzed, the application of this method 

allowed estimating the load on hand segments when using the cutting tool. 

¶ Quick Exposure Check (QEC)- method of ergonomic assessment of workplaces usually 

performed before and after making changes in the workplace. It allows you to assess the load 

on your back, shoulders and arms, hands, wrists and neck. The assessment is made from the 

point of view of the observer and the employee who has the ability to assess the tasks in terms 

of the task load [13]. This article uses the method to determine the difficulty of a task. 

¶ NASA Task Load Index- In order to reliably evaluate the status and effectiveness of 

employees, the NASA self-assessment sheet has been used. It is a widely used, subjective, 

multidimensional assessment tool that rates perceived workload in order to assess a task, 

system, or team's effectiveness or other aspects of performance [14]. 
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Results 

As a result of the REBA method, the ergonomic risk associated with the analyzed workplace 

was determined. It was found that the risk is at an average level, which according to the method's 

assumptions indicates the need for further position analysis and the introduction of corrective 

measures in the near future. Based on the analysis, it was found that the employee's load is largely 

due to the still bent position during work, which is the result of the inability to adjust the height of 

the cutting tool position. Due to this consideration, this segment of the body was assessed with 

a high score.  

REBA Employee Assessment Worksheet Permission granted by Dr Lynn McAnatomany to convert the paper based format to an Excel spreadsheet version.

A. Neck, Trunk and Leg Analysis SCORES B: Arms and Wrist Analysis
Step 1: Locate Neck Position Step 7: Locate Upper Arm Position:

1 2 3 4 1 2 3 4 1 2 3 4

1 1 2 3 4 1 2 3 5 3 3 5 6

2 2 3 4 5 3 4 5 6 4 5 6 7

Step 1a Adjusté. Neck Score 3 2 4 5 6 4 5 6 7 5 6 7 8

If neck is tw isted: +1 4 3 5 6 7 5 6 7 8 6 7 8 9 Step 7a: Adjusté.

If neck is side bending: +1 5 4 6 7 8 6 7 8 9 7 8 9 9 If shoulder is raised: +1

If Upper Arm is abducted: +1 Upper Arm Score

Step 2: Locate Trunk Position If  arm is supported or leaning: -1

1 2 3 1 2 3 Step 8: Locate Lower Arm Position:

1 1 2 2 1 2 3

2 1 2 3 2 3 4

Step 2a: Adjusté. 3 3 4 5 4 5 5

If trunk is tw isted: +1 4 4 5 5 5 6 7 Low er Arm Score

If trunk is side bending: +1 Trunk Score 5 6 7 8 7 8 8

6 7 8 8 8 9 9

Step 3: Legs Step 9: Locate Wrist Position:

1 2 3 4 5 6 7 8 9 10 11 12 Wrist Score

Leg Score 1 1 1 1 2 3 3 4 5 6 7 7 7 Step 9a: Adjustéé

2 1 2 2 3 4 4 5 6 6 7 7 8 If w rist is bent from midline or tw isted: Add +1

3 2 3 3 3 4 5 6 7 7 8 8 8 Step 10: Look-up Posture Score in Table B:

Step 4: Look-up Posture Score in Table A 4 3 4 4 4 5 6 7 8 8 9 9 9 Using values from steps 7-9 above, locate score in Table B Posture Score B

Using values from steps 1-3 above, locate score in 5 4 4 4 5 6 7 8 8 9 9 9 9 Step 11: Add Coupling Score +
Table A Posture Score A 6 6 6 6 7 8 8 9 9 10 10 10 10 Well f itted handles and mid range pow er grip, good: +0

+ 7 7 7 7 8 9 9 9 10 10 11 11 11 Acceptable but not ideal hold or coupling

Step 5: Add Force/Load Score 8 8 8 8 9 10 10 10 10 10 11 11 11 acceptable w ith another body part,                    fair: +1 Coupling Score

If Load < 5kgs: +0 9 9 9 9 10 10 10 11 11 11 12 12 12 Hand hold not acceptable but possible               poor: +2

If  Load is 5 to 10kgs +1 Force/Load Score 10 10 10 10 11 11 11 11 12 12 12 12 12 No handles, aw kw ard, unsafe w ith any body part, =
If  load >22lbs +2 11 11 11 11 11 11 12 12 12 12 12 12 12                                                              Unacceptable: +3

Adjust: If  shock or rapid build up of force:add +1 = 12 12 12 12 12 12 12 12 12 12 12 12 12 Step 12: Score B, Find column in Table C

Step 6: Score A, Find Row in Table C Add values from steps 10 & 11 to obtain

Add values from steps 4 & 5 to obtain Score A. Score B> Find Column in Table C and match w ith Score A in Score B

Find row  in Table C. Score A row  from step 6 to obtain Table C score.

Table C Score Activity Score Step 13: Activity Score

Scoring: +1 1 or more body parts are held longer than a minute (static)

       1 = Negligible risk +1 Repeated small range actions (more than 4x per minute)

2 or 3 = low risk, change may be needed +1 Action causes rapid large range change in postures or unstable base

4 to 7 = medium risk, further investigation, change soon
8 to 10 = high risk, investigate & implement change

    11+ = very high risk, implement change Final REBA Score

6

24 + 

2

1

3
5

2

5

0

1

2

4

1
2

Table C

Score B, (table B value + coupling score)

Score A (score 

form table A 

+load/force 

score)

1 2

Trunk Posture 

Score

Legs

Upper Arm 

Score

Wrist

Low er Arm

Table B

Table A 321

Neck

 

Fig. 4. Results of REBA assessment 

Source: own preparation based on: ergo.human.cornell.edu ü CUErgoTools ü REBA 6 

 

On this basis, the initial assumptions for implementing the improvement proposals were 

determined, focusing on adjusting the height of the station and limiting the bent. 

Another method which was used is Moore-Garg Strain Index. The results are shown in the    

Fig. 5. The calculation has been done on the example of an employee whose task is cutting 

vegetables approximately for 4/5 hours per day. The results refer to the evaluation before 

implementing the solutions and after applying the corrective actions presented in the next section of 

this article. 

http://ergo.human.cornell.edu/CUErgoTools/REBA%206.xls
http://ergo.human.cornell.edu/CUErgoTools/REBA%206.xls
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Fig. 5. Moore- Garg Strain Index analysis results 

Source: own preparation 

The following results were achieved in the given segments: 

Tab. 1. Moore- Garg Strain Index analysis interpretation 

Body segment 

LEFT HAND RIGHT HAND 

After the improvements, changes in the results were 

observed in the application of this method. Research shows 

that using the right hand after modernizations, the 

employee's effort is barely noticeable / relaxed due to the 

use of a movable knob. The body is in a more natural 

position. The duration of the work cycle has been 

shortened because the employee can be more comfortable 

and leads to greater productivity during work. Efforts per 

minute remain the same, for safety reasons - faster work 

can lead to injury and less precise work. The position of the 

hand and wrist seems to be almost neutral after the 

improvements - due to the introduced knob that changes 

the position of the body. The speed of work remains at the 

same level, this is due to the specification of the work, 

because the cutting must be precise. The same applies to 

the duration of the task. Nevertheless, the risk remains at 

a level that requires observation of the position. 

After the introduction of corrective actions, it is 

possible to reduce the intensity of work, which is due to the 

possibility of changing the height using the knob. The knob 

gives the employee the ability to adjust the height of the 

machine to his height, so it does not require as much effort 

as before. The duration of the task is the same because the 

work is done mainly with right hand. Going further, the 

efforts per minute are the same, the same hand is still used. 

The position of the hand/wrist has become better - it is 

almost neutral - this is also due to the installed knob. The 

speed of work remains at the same level - it helps to 

prevent injuries during work. The duration of the task 

remains the same, because this factor does not depend on 

the machine, but on the type of work and the place where it 

takes place. After summarizing all the results, the risk is 

still at a level that requires observation of the position for 

the occurrence of work-related hand complaints. 

Source: own preparation. 

The next step was to carry out the analysis using the QEC method. The QEC survey was 

attended by a working 23-year-old woman (person X), an experienced cook, a 25-year-old man 

(person Y) and a 58-year-old woman (person Z) (Fig. 6).  
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Fig. 6. Results of QEC survey 

Source: own preparation 

The test results are similar to each other, all employees assessed their position at work as bad 

and tiring, particularly exposed to the burdened areas are: neck and wrist. Each of the respondents 

had the problem of scattering cut vegetables, stinging their eyes, which hinders and slows down the 

work, and what is more, as it turned out during the study, is frustrating. In the case of the second 

respondent, stress occurs when the movements are slowed down and it is not possible to complete 

the task in time. The results after the implementation of the improvements are satisfactory, thanks to 

the possibility of adjusting the height of the machine, in each of the examined the weight on the 

neck, back and hands decreased. A special mask on the machine increased eye protection and 

reduced splashing of cut vegetables in the workplace. Stress levels also decreased according to 

respondents. 

In order to reliably assess employeesô effectiveness and task load, NASA TLX assessment 

sheet was used on the same respondents as for QEC sheet. Interpreting the results, it can be stated 

that they were influenced by the age, sex and professional experience of the respondents (Fig. 7).  
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Fig. 7. Results of NASA TLX research 

Source: own preparation 

The youngest man had to make the slightest effort to perform the task, unlike the older woman. 

Employees have determined that the task of cutting vegetables is physically, temporarily and 

effortfully demanding. Studies show that the implementation of improvements signif icantly 

improves the perception of the task by employees, they rated it as less burdensome in all aspects 

tested in the NASA TLX method. 

Solution design 

Considering the research results presented above, it was necessary to propose solutions 

improving the workplace, taking into account its adaptation to the capabilities of various users.    

One of the suggestions is to solve the problem of non-adaptation of the cutting device to the user's 

height through the use of adjustable screw jack (Fig. 8). It will allow to avoid an inclined position 

during cutting, which will reduce the pain of employees and prevent the occurrence of diseases of 

the musculoskeletal system in the future. 

The design of the lift is easy to make, but there may be problems with the compatibili ty of 

other parts of the tool. Therefore, you can consider using ready-made solutions without having to 

redesign the height adjustment function. 
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Fig. 8. Screw jack design 

Source: own preparation 

To solve the problem of getting into the eye of splashing cut vegetables, the device must be 

equipped with a mask, shielding the blade. In its current state, the mask is made of stainless steel, 

but it does not cover the entire blade, so that some of the food gets outside of it. The solution to this 

problem may be the use of a new mask with a larger surface (Fig. 9, Fig. 10) made of polyethylene, 

which is a low abrasion, chemically resistant material and is suitable for contact with food [15]. 

This will reduce the weight of the entire device, prevent vegetables from splashing, reduce the 

possibility of an accident due to contact with a sharp edge. 

.  

Fig. 9. Changing the cover - front view 

Source: own preparation 
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Fig. 10. Changing the cover - side view 

Source: own preparation 

The introduction of this solution will ensure higher level of safety, but also make work more 

efficient, faster and more comfortable for employees due to their protection against splashing food 

stains and makes it less likely to have to clean the workplace during the shift compared to the 

current state. 

Conclusions 

On the given example, it can be observed that the use of ergonomic assessment methods and 

the assessment of an employee's task load can be conducive to generating solutions to identified 

problems through technical and organizational projects. It is also visible that small changes, often 

not requiring large financial and time expenditures, can help to avoid serious problems for 

employees. However, when analyzing the above information, it should be noted whether in similar 

cases it is more advisable to design a new solution instead of retrofitting existing devices. The big 

problem can be the incompatibility of parts, which means that the device will not meet the expected 

utility f unctions. Therefore, such analyzes should be treated as an introduction to future changes in 

the workplace, which take into account the requirements of ergonomice, safety issues and employee 

demands. 
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Abstract:  

 

A characteristic feature of given cities are local and regional products. The local product for the 

niŨaŒski poviat is wicker, from which products have found worldwide demand.The purpose of this 

work was to present the tourist attractiveness of the niŨaŒski poviat and learn how a local product 

shapes the tourist attractiveness of the poviat.The main problem was to find out: how the promotion 

of the region is based on a local product. The goal was to answer the following question: what 

regional products - products, customs and other features of the region or town - would have 

a chance to become products or attractions of the region around which social and professional life 

could be organized? 

 

Keywords: 

local product, wicker, region, tourist attractiveness 

Introdu ction 

A local product is a product or service that the inhabitants of a given region identify with.        

It is produced in a non-mass, non-industrial way, using local raw materials or using local methods. 

A local product is a product that is common, everyday for the inhabitants of the region, while for 

people from outside it is something unique and specific [1]. 

Small producers are involved in the production of the local product, to whom it ensures sales, 

brings profit and provides a source of income. Production supports the local economy and reduces 

transport costs, and has a positive impact on the environment. Local products should be of better 

quality, they should be produced from local raw materials and thanks to a shorter chain of 

intermediaries and sales to the local population [2]. 

A regional product is a product that has been produced in a given region. When talking about 

such products, terms related to the location of a given area are used, e.g. a regional product from 

Podlasie, KurpieBiağe, from Wielkopolska or a highlander product from Podhale. The regional 

product has a precise definition in the regulations concerning high quality articles and foodstuffs. 

By regional products, otherwise known as products of known origin, are meant products whose high 

mailto:kasia0911@onet.pl
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quality and reputation are associated with the region in which they are produced, where the region 

should not be a region in the geographical sense, but rather means the area with which the 

production of the product is associated [3]. 

In 1992, a regulation on the protection of geographical indications and designations of origin 

was introduced, as well as a regulation concerning specificity certificates, which are the basis for 

implementing quality policy in the EU. These regulations are to help in rural development, 

diversification of agricultural activity and increasing the competitiveness of agri-food 

production [4]. 

 

The use of local products in tourism 

Most attractions in Poland are attractions where people staying one day in a given place 

dominate [5].It should be assumed that utilitarian crafts can be not only a tourist attraction, but also 

an attraction for residents of tourist reception areas and one-day visitors. It should be emphasized 

that the concept of "attractions for visitors" is narrower in meaning. It can be assumed that the 

attraction for visitors is much cheaper to market, because it is usually limited to the local market or 

also the regional one. However, it should change more in time, as the market of its recipients may 

be small, and only modifications and continuous development of attractions can ensure re-visits [6]. 

It can be assumed that the creation of tourist products based on crafts will be different from the 

use of artistic crafts. Therefore, in the case of craft-based tourist products, an important element of 

the offer may be the sale of the final product, but also observation or even, to a limited extent, an 

attempt to learn how to manufacture technology [4]. 

Partners operating on the development of the tourist product are widely understood tourist 

enterprises, as well as local government authorities, social organizations and other entities that have 

an impact on regional development [7]. 

 

Atractiveness of the niŨaŒski poviat 

According to the administrative division of Poland, the NiŨaŒski poviat is located in the 

northern part of the Podkarpackie Voivodeship.The area is located in the Vistula River basin, and 

the largest river flowing through this area is San. The richness of the area are forests. In the 

southern part of the NiŨaŒski poviat there is the Sandomierska Primeval Forest existing until today, 

as well as from the north is the Solska Primeval Forest, Janowskie Forests form a botanical mosaic 

[8].The poviat's advantage is very good climate conditions conducive to work as well as rest. 

 

Tourist attractions 

The most important elements that make the poviat area attractive in terms of cultural heritage 

include the fact that there are traces of the current Lasowiacka culture here, disappearing 

professions, traces of multiculturalism, wicker traditions and numerous monuments. Rafting 

traditions are alive in the poviat, cultivated in Ulan·w, where rafting trips on the Vistula, Oder and 

Bug rivers are organized, known in Poland and abroad. Ulan·w currently has the status of Rafting 

Capital.  
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Regional traditions related to saddlery or artistic smithing are still maintained. The functions of 

the utility and artistic wickerwork center are fulfilled by Rudnik nad Sanem, which has gained the 

name of the Polish capital of Wicker. The colorfulness of the area is influenced by the activities of 

folk groups, folk bands, folk artists, professional artists and amateurs [8]. 

Important elements constituting the wealth of the area are sacred and secular monuments. 

Particular mention should be made of historic churches in Ulan·w (from the 17th century) and 

Krzesz·w (from the 18th century), which are fragments of the "Wooden Architecture Trail". 

 

Tourist infrast ructure 

Wicker products are the most important local product characteristic of the poviat area.              

In addition to traditional baskets, haberdashery and furniture are home furnishings. Wicker products 

from the NiŨaŒski poviat have found demand around the world. They are valued by European, 

American, Australian and Asian importers. On the EU market, interest is shown by: Dutch, 

Belgians, Germany, French, Italians and British. 

 

Wicker as a local product of the communes of the NiŨaŒski poviat 

Wickerwork at the beginning of its creation included classes on farms and consisted in 

supplying products for own needs.The exception included areas where the wealth of raw materials 

meant that the skill became a profession. However, the primitive production and the heterogeneity 

of raw materials meant that this craft occurred throughout the country. However, the developed 

form of wickerwork developed in the river basins, where due to the specificity it became an 

excellent resource base [9]. 

In Poland, at the turn of the 18th and 19th centuries, wicker centers in Nowy TomyŜl and 

Rudnik nad Sanem were established [10]. It seems that among the non-food plants, the most 

promising are fast-growing shrub willow species grown on plowed land. Willow shrubs are called 

wicker [5]. 

In Poland, interest in wicker is currently growing in field cultivation and the use of biomass for 

energy (fuel) as a raw material for the chemical (bioalcohol) and furniture industries (chipboard) or 

for plaiting (utility and decorative). They are also useful for reclamation of sites devastated by 

industrial and municipal activities [5]. 

The richness of wicker products, their variety and wide assortment mean that, for example, 

Rudnik nad Sanem is visited by more people, including entrepreneurs, tourists. A Wicker Center 

was established in the city with them in mind.Most of the products made in Rudnik nad Sanem are 

made of barked wicker, but weave it in non-colored wicker, the so-called Green, fresh or brewed 

and air-dried. 

 

Wicker art products as part of the promotion of the region 

In 2011, there were ten craft factories in the commune, fifteen the size of basketball 

wholesalers, and 50 smaller entities involved in trade. Rudnikôs wickerworkers specialize mainly in 

the production of garden collections, furniture, and various types of baskets.The offer includes 

combined products resulting from the combination of materials: straw, wood, fabrics. Many of them 
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are original handicrafts, which include artistic products as well as spatial and outdoor 

arrangements.The products are made of the best quality raw material, and some are distinguished by 

an interesting design. The best quality, deep and diverse range is adapted to the needs of demanding 

customers. 

Research methodology 

The subject of research at work is the assessment of tourist attraction development based on 

a local product. The following research problem was adopted in the paper: how is the promotion of 

the region based on the local product. The method used in the work is a diagnostic survey.           

The technique that was used in this work is a survey. The study uses a research tool developed for 

research purposes which was the questionnaire. The research was conducted among the inhabitants 

of the communes of the niŨaŒski poviat using a questionnaire. The survey involved 100 respondents 

living in the niŨaŒski poviat. The majority of the respondents were women ï 75%, and men 

constituted a group of 25%. The questionnaire contained 6 questions. 

 

Analysis of test results 

Most of the respondents: 55%, believe that the communes and the niŨaŒski poviat are attractive 

outside the wickerwork season. 30% of the respondents had a different opinion, while 15% had no 

opinion. 

 

Fig. 1. The attractiveness of the communes and niŨaŒski poviat outside the wickerwork season 

Source: research and own study 

The second question was: what regional products, including products, customs and other 

features of the region or town, would have the chance to become products or attractions of the 
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region around which social and professional life could be organized? The respondents most often 

pointed to wickerwork 70%, local cuisine 15%, rafting traditions 15%. 

Another issue concerned the forms of promoting communes as a region attractive for tourists. 

In the 74% of the answers, the respondents indicated yes, while 13% of the respondents indicated 

no. However, 13% of respondents did not have an opinion. 

According to the respondents, the biggest incentive for tourists to arrive was: earlier stay ï 28% 

of responses and recommendations of friends or family ï 20%, information in tourist guides ï 17% 

and advertising in the media or in the press ï 15%. 

 

Fig. 2. Incentives for tourists to come 

Source: research and own study 

Then the respondents answered about the level of tourist promotion. Tourism promotion was 

rated very well in 34% of cases, and rather good in 32%. Rather badly rated it 7% and very badly 

5%. 22% of respondents did not have an opinion. 
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Fig. 3. Tourist promotion 

Source: research and own study 

The next question concerned the level of the local product purchase offer. 43% of respondents 

rated it very well, and 42% rather well. There were a total of 5% negative answers, and 10% did not 

have a sentence. 

 

Fig. 4. Offer for the purchase of local products 

Source: research and own study 
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Summary 

Unfortunately, the niŨaŒski poviat has never achieved full economic development, but it boasts 

a very rich cultural heritage.The most interesting factors that make the poviat area attractive in 

terms of cultural heritage include the fact that there are traces of colorful lasowiacka culture in these 

areas, disappearing professions, wicker tradition, traces of multiculturalism and numerous 

monuments. 

Cultural institutions run environmentally tested forms of work. They aim to promote cultural 

and educational activities, maintain regional traditions, and organize cultural events. Cultural 

societies organize many events aimed at presenting their own achievements, as well as promoting 

talented artists and folk artists representing such artistic fields as handicrafts, painting, sculpture, 

blacksmithing and wickerwork. 
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Abstract: 

Winter sports are popular way of spending free time in winter. More and more people are trying this 

form of activity. Very interesting, but distant for many people place are Bieszczady mountains. It is 

a region chosen more and more often by skiers. There are several reasons, but mainly because it is 

not a place visited by crowds. The main purpose of the work is to check why people choose 

Bieszczady as a new aim of travel in winter. Curiosity, new experiences and undiscovered edge of  

Poland  may cause more and more interest of this place. Visitors can find out a higher standard of 

services such as accommodation base, catering facilities, quality of ski slopes and wider range of 

opportunities in ski tourism. It is not only downhill skis, but also cross-country skis and ski-touring. 

In other regions of Poland you can find exactly the same, but Bieszczady are original because only 

here is so calmly and wildly. 

 
Keywords: 

Bieszczady, tourism, skis, winter 

Introduction  
Winter tourist traffic in the Bieszczady Mountains has recently become a widely visible 

phenomenon. Numerous skiers go to the mountains, whose accumulation can be seen around the 

queues and lifts. It is rare to see small groups, usually several people, of tourist skiers who on the 

ski tourism equipment already available in Poland wander in the mountains. All this is increasingly 

attracting people from cities, including those who do not go skiing. 

There is no doubt that downhill skiing is the most popular form of ski tourism in the 

Bieszczady Mountains. In recent years, ski tourism (so-called ski-touring) has been developing 

more and more. The availability of special equipment necessary for practicing this discipline, the 

ability to ski easier than on foot, and finally the desire to escape from prepared and crowded slopes 

and ski slopes caused that more and more people practice this type of winter tourism.  

Bieszczady are the furthest Polish mountains to the south-east, in the Eastern Carpathians.   

They are located on the watershed between the Baltic and Black Sea basins. The Polish part of the 
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Bieszczady called the West extends from the UŨocka Pass (853 m a.s.l.) in the east, to the 

Ğupkowska Pass (640 m a.s.l.) in the west. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Fig 1.  Podkarpackie Voivodeship with the Bieszczady area marked 

source: www.gminyturystyczne.pl 

The Bieszczady borders cannot be treated rigidly and schematically, especially from a tourist 

point of view. Different researchers and geographers give different definitions and boundaries for 

this area, which vary depending on geographical, tourist or natural aspects. Bieszczady have two 

basic, differing borders - tourist and geographical. Tourists, guided mainly by public transport 

consider the Bieszczady area much larger.  

In comparison with other Carpathian ranges, the Bieszczady Mountains are distinguished by 

a peculiar landscape, a different stacked arrangement of vegetation called the alpine meadow as 

well as the original fauna and flora. Among all Polish mountains, they have the best preserved 

natural environment, are the most wild and have many tourist values. Therefore, in 1973, the 

Bieszczady National Park was created in this area, which after transformations became the third 

largest national park in Poland (the largest mountain) [1]. 

The climate of the Bieszczady is varied, as is every mountain area. This is related to the terrain 

and altitude. It is an area in Poland with the highest average rainfall per year. The winter season is 

relatively long in the Bieszczady Mountains, the number of days with snow cover in the valleys is 

115 on average. Snow cover appears at the end of November, consolidates in mid-December, and 

disappears, depending on the height above sea level only at the end of March or beginning of April. 

The average number of days with snow cover is 80-120 days in a year and up to 140-150 days in 

peak areas. Its average thickness ranges from about 10 cm in December to about 40 cm in February 

and March and increases with altitude, reaching even 150 cm. The average winter temperature is 

from -3 ÜC to -7 ÜC [2]. 

The Bieszczady Mountains are characterized by a grate construction of ridges that run parallel 

to each other from north-west to south-east. The height of the mountains increases to the east 
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reaching a maximum height of 1346 m above sea level (Tarnica). The valleys are located at an 

altitude of 600m above sea level. The Bieszczady Mountains are built of sedimentary rocks forming 

a thick rock complex, built of staggered layers of sandstone and shale, which we call flysch (rock 

formation was formed at the bottom of a deep sea reservoir, the Ocean of the Tethys). About 28 

million years ago, the flysch was strongly folded due to tectonic movements [3]. 

The High Bieszczady Mountains are a great place to go mountain skiing, both for short and 

multi-day trips. Gentle mountain slopes and long ranges of alpine meadow create favorable 

conditions for this type of tourism. Sufficient snow for skis (over 10 cm) lasts about 60-95 days 

a year. In the peak parts of the mountains there is mainly snow (compacted gypsum), in the alpine 

meadow there is white frost, forming ice crusts. In the lower parts of the mountains and northern 

slopes there are good snow conditions, there is grainy snow, called firn, with overlapping layers of 

fresh rainfall. Adverse conditions prevail in forests where the snow is wet and heavy. There is no 

network of separate ski runs in the area of the Bieszczady Park, but marked hiking trails can be used 

for skiing. Favorable conditions for mountain skiing are usually from the beginning of December to 

the end of March (it depends on the amount of snow and abundance of rainfall in a given year).

 Ustrzyki Dolne is a pioneer in terms of infrastructure for downhill skiing in the Podkarpackie 

Voivodeship. The routes at GromadzyŒ and Laworta still enjoy the unflagging interest of skiers and 

are also among the longest in the region. Because the weather is sometimes capricious, there are 

more and more artificially snowed lifts in the Bieszczady Mountains. Many of them provide good 

downhill conditions - they are lit and groomed. They offer ski rentals, ski schools with professional 

ski instructors, GOPR lifeguards watch over safety, and you can use the catering and 

accommodation facilities. It should also be noted that today, many owners of farms or boarding 

houses provide tourists with transport to lifts.  

Ski slopes are located in: 

¶ Ustrzyki Dolne (Laworta, GromadzyŒ); 

¶ WeremieŒ near Lesko; 

¶ Bystre; 

¶ Kalnica. 

Bieszczady is also a perfect place for cross-country skiing. The so-called stok·wki i.e. forest 

roads covering the entire Bieszczady Mountains. To freely use the cross-country tracks and 

appreciate this sport you do not have to be a competitor. We choose both the pace and style of 

driving according to our own capabilities. We can run, but also go skiing, it all depends on skills 

and condition. Unlike downhill skis, we don't need to take the lift, buy skipasses. We can run both 

on prepared and unprepared routes. The only difficulty may be that such routes can not be snowed 

and a lot depends on the weather. However, running routes in Ustjanowa have been dealing with 

this for several years and borrow cannons from nearby lifts in Ustrzyki Dolne. These produce snow, 

which is then distributed along the route.Cross-country trails are in: 

¶ Wetlina and the surrounding area (led among others on railway tracks); 

¶ Ustjanowa (with FIS type-approval); 

¶ Muczne (with FIS type-approval). 
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Ski-touring is the use of skis for hiking in virtually any terrain without major restrictions. It is 

a universal combination of cross-country skis during walking and traditional "downhill" during 

downhill skiing. Wandering in the Bieszczady on ski-tour skis is becoming more and more popular. 

Thanks to these skis you can cover considerable distances and reach the highest peaks. For free 

movement on ski-touring skis, the minimum thickness of the snow cover should be 40 cm, and the 

snow should be collapsed and hardened [4]. 

Research methods and results 

In connection with the dynamic development of ski tourism in the Bieszczady, a survey was 

conducted among tourists from Bieszczady to help assess the state of development of ski tourism in 

this region. The main goal of the survey was to acquire knowledge to assess the condition and 

development of ski tourism in the Bieszczady Mountains. The research problem was included in the 

following questions: 

1. What is the condition and level of development of ski tourism in the Bieszczady Mountains? 

2. What types of ski tourism in the Bieszczady Mountains are the most popular? 

3. Does the condition and level of development of ski tourism affect tourist traffic in the 

Bieszczady Mountains? 

4. How do tourists evaluate ski tourism in the Bieszczady Mountains? 

5. How has the state and level of development of ski tourism changed in the Bieszczady 

Mountains in the last 20 years? 

The constructed questionnaire was built on the basis of analysis of the literature on ski tourism 

in the Bieszczady Mountains. The main purpose of the survey was to acquire knowledge to assess 

the condition and development of ski tourism in the Bieszczady Mountains. Based on the survey 

questionnaire, which was conducted on 7-8.02.2019 in the Bieszczady Mountains, data that could 

be used to present the condition and development of Bieszczady ski tourism was collected.          

The obtained research results were used to verify research questions. A total of 36 respondents 

completed the survey. 

The first issue in the research was to determine the form of tourism practiced by the study 

group. Definitely the most people, as many as 29, practice downhill skiing. 9 respondents practice 

cross-country skiing, and 6 ski-touring. The strongest group are people aged 46-65 - they are 

material stable, having more time due to adult children. This group comes from the city and has 

mostly higher education. 
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Fig. 2. Form of ski tourism cultivated by respondents 

Source: own research 

Respondents most often indicated the answer saying that the standard of ski resorts is 

satisfactory. The second most frequently chosen option was one that found a poor level of service. 

The answers 'good' and 'very good' represent only a small percentage of all, which may give you the 

thought that the standard does not really encourage you to come to Bieszczady for skiing. 

 

Fig. 3. Assessment of the standard and quality of service provision in terms of opportunities for skiing tourism              

in the Bieszczady Mountains 

Source: own research 

The biggest advantages of the Bieszczady ski resorts are: landscape and nature, climate 

(29 indications), short distance from the place of residence (11 indications), silence, small number 

of tourists (6 indications), cordiality of people (3 indications), gastronomic base (1 indication). 

Therefore, it is clear that it is natural assets, not infrastructure, that are a source of generating 

tourists in the Bieszczady Mountains. 
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Fig. 4. The biggest advantages of the Bieszczady ski resorts 

Source: own research 

Tourists were also asked about the biggest disadvantages of the Bieszczady ski resorts. As it 

turned out, the biggest disadvantage are too short, poorly maintained routes with outdated 

infrastructure (28 people). Other indications are marginal and relate to a weak accommodation base 

- 3 people, high prices - 2 people, a small number of ski resorts - 1 person. This research result 

clearly indicates what should be improved to achieve greater efficiency in the field of generating ski 

tourism in the Bieszczady Mountains. 

 

Fig. 5. The biggest disadvantages of the Bieszczady ski resorts 

Source: own research 

The vast majority of respondents go on a one-day stay. The next group are tourists coming for 

the weekend. Individuals from the studied group go skiing for more than 7 days. It is clear that for 

many professionally active people ski tourism is a form of relaxation during non-working days. 
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Tab. 1. How long does your skiing trip take? 

 1 day 2 - 3 days 4 - 7 days 
More than 7 

days 

sex 
Female 8 5 3 1 

male 11 7 9 1 

age 

under  18 3 2 1  

19 - 25 2 1 1  

26 - 45 4 6 1  

46 - 65 8 3 6 2 

66 -  1 2  

place of residence 
city 11 9 8 2 

village 5 2 1  

education 

basic 2 1 2  

professional     

average 6 5 3  

higher 8 7 8 2 

Type of work 

performed 

student 5 3 3  

hired 9 10 7 2 

unemployed     

retired pensioner  1 2  

Source: own research 

The last issue concerned the type of accommodation base used by tourists in the Bieszczady 

Mountains. The most important issues from this question relate to the largest number of indications 

for guest houses as a place to stay, and the fact that a large group of tourists do not use 

accommodation at all, which would confirm the thesis about one-day tourist arrivals for skiing 

(14 people). It can also be seen that tourists from the age group 46-65, with higher education, 

coming from the city are definitely more willing to use guest houses than private accommodation, 

which means that mature people look for comfort on this type of trips. 

Summary 
Do Polish mountains offer great opportunities for fans of various forms of skiing? It is best to 

determine this based on your own trips and experience. Of course, this can not be compared with 

the conditions in the countries where the Alps are, but it can be safely said that for the conditions in 

the Polish mountains, it is really good. Bieszczady also have potential, but it is not fully used. 

Perhaps the factor influencing this is the huge area of various forms of nature protection. Everything 

that tourists need is here, but this remote corner of Poland is often avoided due to the distance and 

lack of expressways and highways. 

In addition, ski resorts are constantly raising their level of service. The end of 2019 newly 

purchased devices on the GromadzyŒ slope (chairs, card reader) were tested and checked.       

Cross-country skiing routes and the surrounding infrastructure are constantly being refined in 

Muczne. The only access road was renovated there and the accommodation facility modernized. On 
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the Polish slopes you can clearly see what a national skier wants - above all comfort. Even flat, not 

very interesting slopes, but equipped with a new chair, will attract more skiers than interesting ski 

slopes served by old T-bars. 

Bieszczady mountains, which are considered wild and sparsely populated mountains, have not 

been very popular among skiers until now. It resulted both from the lack of adequate 

accommodation base, a small number of facilities where it was possible to practice downhill skiing, 

as well as difficult accessibility in the winter season. In recent years, however, this form of tourism 

has become increasingly popular. More and more lifts are artificially snowed, lit and groomed.    

The issue of launching new ski runs and investment in accommodation facilities is of considerable 

importance. A big disadvantage is also the lack of advertising and poorly prepared tourist 

information. Comparing the Bieszczady Mountains to promoting the ski slopes more in the west of 

the country, it can be concluded that advertising does not actually exist. The conclusions of the 

survey are as follows: 

¶ Downhill skiing is practiced in the vast majority. Few people go for cross-country skiing due 

to the low popularity of this discipline, despite the fact that there are two complexes of routes 

with FIS type-approval in Bieszczady, where competitions take place systematically. 

However, ski-touring is already on its own and these are units. 

¶ The standard on the ski slopes is not satisfactory and only individual people recognized their 

level as at least good or better 

¶ Landscape, nature and climate are the main reasons why tourists decide to choose Bieszczady 

resorts, but also tracks are too short, poorly maintained routes with outdated infrastructure.  

¶ People usually go on a one-day trip to the ski slope, so they will look primarily at the access 

and catering base. 
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Abstract:  

Grassland ecosystems are distributed across all biogeographical regions of Europe and provide 

a wide range of ecosystem services related to biodiversity. As a result of management 

intensification and land-use transformation, the area of grasslands in Europe is constantly 

decreasing. Appropriate conservation of grasslands at regional and national scales needs knowledge 

about changes in their area. The main goal of this study was to compare area of grasslands provided 

by different, freely available databases: Corine Land Cover, Pan-European High-Resolution Layers 

and BDOT10k at a study area comprising 20 000 km2 (Lower Silesia S-W Poland). The results 

showed that different data sources provide highly different grassland areas. The results also reveal 

that in Lower Silesia the area of improved, urban grasslands equalizing area of grasslands and 

pastures used for agriculture. 

 

Keywords: 

Corine Land Cover, Pan-European High Resolution Layers, BDOT10k, green infrastructure. 

Introduction  

In Europe grassland could be divided into the natural grasslands (steppes, alpine grasslands, 

azonal and extrazonal grasslands) and secondary grasslands including semi-natural and improved 

grasslands [1]. The latter category represents habitats developed on the formerly forested lands and 

maintained through regular, extensive management [2]. European secondary grasslands developed 

in the Mesolithic-Neolith transition, at the beginning of agriculture due to hay-demand in livestock 

production [3]. 

In Lower Silesia (South-West Poland), a rapid increase in the secondary grasslands area 

is dated in the VII century AD, but they occurred only at the lowlands [4]. Forests covering the 

highland areas of Lower Silesia were converted into secondary grasslands later, in the XII-XIII 

century [4]. In the 20th century, due to agriculture intensification, many semi-natural grasslands 
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have been abandoned or converted into arable lands or improved grasslands [5, 6]. Recently, 

the semi-natural grasslands are among the most species-rich and the most threatened terrestrial 

ecosystems worldwide. Preventing biodiversity loss of grasslands is among the main targets of the 

EU 2020 Biodiversity Strategy [7, 8], therefore, semi-natural grasslands are objective of many 

studies representing a wide range of scientific disciplines and conservation management strategies 

[9]. Also, the importance of improved grasslands in urban areas is increasing, as areas with potential 

to biodiversity maintaining [10]. 

The rational management of grasslands should be planned at landscape scale [11]. However, 

in Poland, such plans do not exist [12]. The planning needs accurate maps and knowledge regarding 

the grassland area. Data regarding grasslands distribution and area are presented on maps 

and provided by different databases, however, their quality is not optimal [12].  

Here, we compare different, freely available databases: Corine Land Cover, Pan-European 

High-Resolution Layers, Statistics Poland and Topographic Object Database to assess their 

applicability to estimation grassland area at regional scale. 

Materials and methods 

Study area 

The Lower Silesia voivodship (South-West Poland, area 19.9 thousand km2, population 

2.9 million) is characterized by diverse topography, geology, and climatic conditions. 

The altitudinal range varied from 30 m. a.s.l. up to 1603 m. a.s.l. at the highest peak of Silesia, 

śnieŨka Mountain The voivodship is located mostly in the basin of the middle Oder River with its 

historic capital in Wrocğaw, while the southern border of Lower Silesia is mapped by the mountain 

ridge of the Sudety Mountains. The mean annual temperature ranges from around 4 ÁC 

in the mountains to 9.4 ÁC in the lowlands; the total annual precipitation ranges from 500 mm 

in the lowlands to over 1300 mm in the mountains [13]. The lowlands are generally dominated 

by arable lands, while the highlands and mountains are a mosaic of forest and grasslands. 

The agriculture on lowlands, on fertile soils, is intensive and highly developed, while in mountains 

the agriculture is rather extensive.  

 

Grassland definitions and problems with typology 

Because the grasslands provide a wide range of ecosystem services, they are under interest 

of numerous groups and scientific disciplines. It caused differences and uncertainty in grasslands 

typology which is also reflected in grasslands mapping practices. Bellow, we show a schematic 

illustration of grasslands typology framework (Fig. 1). 
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Fig. 1. Grassland typology framework. Grasslands types mapped by CLC ï Corine Land Cover,                                 

HRL ï High Resolution Layers 

Generally, the grasslands in Europe differ regarding their origin and agricultural use: they can 

be natural, semi-natural (established on areas historically deforested) and improved (resulting from 

plowing and sowing limited number of grass varieties) [14]. They create fallow lands 

(e.g. mountain swards), are used for hay production or as pastures and can be part of green 

infrastructure. Grasslands used in agriculture (meadows/pastures) can be divided into permanent 

grasslands (in Polish trwağe uŨytki zielone, TUZ) which exist longer than 4 years and can consist 

natural, semi-natural and improved grasslands, and the second group, the temporary grasslands 

formed by temporary grasslands existing shorter than 4 years [15]. Traditionally in Polish biological 

and ecological literature, the grasslands are divided into those with relatively high, dense 

vegetation:  meadows (grasslands mowed for hay production) and pastures, as well as the second 

group with relatively short, sparse vegetation called ñmurawyò. The term Polish ñmurawy" is used 

both for natural swards (e.g. in high mountains or on rocks) as well as for swards, which 

is improved grasslands used in urban greenery and for sports [16]. 

The diversity in the purposes of maintaining meadows causes large differences in their size, 

location in relation to urbanized areas and in the methods of collecting data on them. As result, from 

different maps/databases, varied kinds of information can be derived. The characteristics of data 

sources used are listed below.  

Data sources 

Corine 

The first data source was Cornie Land Cover (CLC) digital maps, which gathered information 

about land-use and land-cover basing on the data from satellites. It consists of an inventory of land 

cover in 44 classes. CLC uses a Minimum Mapping Unit (MMU) of 25 hectares (ha) for areal 

phenomena and a minimum width of 100 m for linear phenomena. In this study, we used data from 

Corine Land Cover 2012 and 2018. The CLC 2012 based on data from IRS P6 LISS III 
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and RapidEye dual date satellite imaginary, while CLC 2018 used data from Sentinel-2 satellite 

and Landsat-8 for gap filling [17].  

From the 44 land-use types covering European landscape, we chose two: (1) semi-natural 

grasslands and pastures (CLC code 231) which include also large green areas at military training 

grounds and (2) natural grasslands (code 321), including grass-dominated areas mainly located 

on high altitudes or areas with too harsh conditions for forest development. Because of the smallest 

mapping units size, the CLC maps do not show green urban areas and grasslands related 

to a communication infrastructure (road verges) and rivers (embankments) [12, 18]. 

High Resolution Layers 

The second source of data was Copernicus Europeôs eyes on Earth. We used High Resolution 

Layers (HRL), created from the satellite photograph of Sentinel-2A, Sentinel-1A and B, 

and Landsat 8 OLI. We used map of natural and secondary grasslands, which are defined areas 

covered by unless 30% of herbs and grass species. The coverage of trees in these areas could not 

exceed 10%. To these maps also grass-dominated heathlands, grey dunes vegetation, and salt 

meadows, semi-arid steppes, and urban grasslands together with green areas at military training 

grounds are included [19]. In this study, we used HRL maps in resolution 100 m. This map also did 

not show a green infrastructure. 

Topographic Objects Data Basis (BDOT10k) 

The database was developed in Poland in the years 2012-2013 and includes information from 

Land and Property Register, Geodesic Records of the Area Utilities Network, State Border Register, 

State Register of geographic names, orthophoto maps, and Digital Terrain Models. This data 

are supplied by field records and are constantly updated. The BDOT10k consists of information 

regarding topographic objects, with accuracy corresponding to map in 1:10 000 scales [21]. 

In the article data of grassland vegetation cover, which shows all types of areas covered 

by vegetation with grasses domination, including green infrastructure were used. However, this data 

did not allow distinguish different grasslands types.  

Statistics Poland 

The Statistics Poland (formerly known as Central Statistical Office) is Poland's chief 

government executive agency charged with collecting and publishing statistics related 

to the country's economy, population, and society, at the national and local levels. Statistics Poland 

delivers data on the area of permanent meadows and pastures used for agricultural purposes         

(so-called TUZ) for years: 1995, 2005, 2011 and 2015 [21]. 

Results 

In Lower Silesia, the area of permanent meadows and pastures used for agriculture (in Polish: 

TUZ) has decreased two-fold over the years 1995 to 2015 (GUS, 1995, 2015) (Fig. 2).  
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Fig. 2. Changes of permanent grasslands area in Lower Silesia (in Polish TUZ)  

Source: own study based on GUS data 1995, 2005, 2011, 2015) 

The different data sources used for calculation of grassland areas over Lower Silesia 

voivodship reveal different results. The area of grasslands ranges from 5.8% to 16% of the total area 

of the Lower Silesia (Tab. 1). The largest difference in area occurs between the data from Corine 

Land Cover, where the area of meadows and pastures varied from 115 497 ha (CLC 2012, Fig. 3) 

to 125 498 ha (CLC 2018, Fig. 4), and the data originating from BDOT10k according to which 

the area of grasslands is equal to 318 403 ha (Fig. 5). In turn, according to data from Pan-European 

High Resolution Layers (2015) the grassland area is 156 362 ha (Fig. 6). 

Tab. 1. Grasslands area in the Lower Silesian voivodship according to different data sources  

Database Grassland area [ha] % area in the Lower Silesian 

voivodeship  
Corine Land Cover (2012)  115 497  5.8  

Corine Land Cover (2018) 125 497  6.3  

Pan-European High Resolution Layers (2015) 156 362 7.9 

BDO10k (2019) 318 403 16.0 

Source: own study based on data from Corine Land Cover (2012), Corine Land Cover (2018), Pan-European High 

Resolution Layers and BDOT10k) 
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Fig. 3. Distribution of grassland patches (dark green) according to Corine Land Cover (2012)  

in Lower Silesia voivodship 

 

 

 
Fig. 4. Distribution of grassland patches (dark green) according to Corine Land Cover (2018)  

in Lower Silesia voivodship 
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Fig. 5. Distribution of grassland patches (dark green) according to BDOT10k (January 2019)  

in Lower Silesia voivodship 

 

 
Fig. 6. Distribution of grassland patches (dark green) according to Pan-European High Resolution Layers (2015) 

in Lower Silesia voivodship 

Discussion 

There is considerable difference in grassland area assessment regarding applied methods 

of grassland mapping. The different sources can give results that varied more than 100%. Especially 

pronounced is the difference between CLC and BDOT10k. The difference resulting from two 

sources: (1) different definitions of grasslands and (2) different map resolution. As was shown 

before the definition of grasslands in the BDOT10k database is broad and includes all types 

of grasslands, while the two types of land use derived from CLC not include urban grasslands. 

Moreover, the two databases differ firmly in map resolution, which caused that, 

due to generalization, the small grassland patches are not included in CLC. The difference in map 

resolution caused also discrepancy between grassland areas calculated from CLC and HRL. 


