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Abstract

:

Almost five thousand allotment gardens divided into one million plots are used by roughly 10% of Polish society. Several studies have emphasized their social importance and significance for enlargement of the area and the integrity of urban spatial greenery systems. However, the area of allotment gardens in Polish cities has been decreasing since the changes in the post-communist country in the 1990s. There is a lack of a simple method of classification and valuation of allotment gardens in relation to their significance in urban green space systems that could be used by officials and city planners. Hence, this study aims to examine the significance of allotment gardens in the spatial development of the green space system of Poznań and classify them with a simple and universal method of valuation which could be used in urban planning. The location of allotment gardens in the urban green space system in Poznań was examined with the classification method elaborated here. It was based on the valuation of several internal and external features of individual allotment gardens. The results showed that allotment gardens are important areas and spatial elements of the green space system in Poznań. Over 30% of allotment gardens are of high significance in the green space system of the city. Nevertheless, according to urban planning documentation, there are plans to reduce the area of allotments in Poznań. Even gardens indicated in the research to be of high significance to the integrity and enlargement area of the urban green space system are planned to be liquidated. Use of the developed classification could influence the decision-making process regarding the liquidation of allotment gardens and preserve the most valuable objects.
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1. Introduction


Providing adequate areas of well-functioning green space systems is a basic way of developing the urban spatial structure [1]. An urban greenery system is an arbitrary conceptual unit covering green spaces in a city. It is arranged in a certain organizational system, usually referring to the urban composition; it is contractual because it is characterized as (and should be) a reference to the natural structures of the neighborhood. It is usually extended in open areas in suburban zones and then becomes part of the ecological network on a supra-local scale. Urban green spaces provide numerous ecosystem services for city inhabitants such as cultural services by giving people opportunities to experience nature in the city [2]. These are areas of high social significance used for leisure and recreation [3,4,5]. They also provide regulating services, reducing air pollution and improving the local climate and quality of the natural environment in cities [6,7,8]. They regulate surface runoff [9] and contribute to the protection of waters and soils [10]. Furthermore, they provide shelter for various organisms, thus helping to maintain biodiversity, which is a habitat service [11,12,13], and provide provisioning services such as food supply via allotment gardens and other urban gardening (urban agriculture) examples [14,15,16].



Currently, there are 4601 allotment gardens in Poland with a total area of 40,186.6 ha; this number of gardens consists of 905,900 individual plots [17]. It is estimated that a single plot is used by 3–4 people, which means that 3–4 million people directly use green space in allotment gardens in Poland [18,19]. Lewińska [20], Pawlikowska-Piechotka [21] and Kronenberg et al. [22] emphasized the importance of allotment gardens for the natural environment in cities, especially due to the fact that they are wildlife corridors connecting urban green spaces, whose continuity and internal diversity determine their ability to effectively provide ecosystem services. According to Kronenberg et al. [22], the role of allotment gardens in cities is underestimated because it is incorrectly identified only with the interests of a narrow group of their direct users. However, both allotment garden users and other city dwellers benefit from these areas as they provide a wide range of regulatory and basic services [16,22,23,24,25,26]. However, due to the productive and recreational nature of allotment gardens, the supplying of products and provision of cultural services are their most important functions [22,27,28,29]. They also increase social resilience [23,30,31]. The scientific literature also emphasizes their importance for the spatial arrangement of cities. They can provide functional and structural connectivity of the green spaces in an urban landscape [32]. Allotment gardens can also develop continuous networks of productive open spaces able to connect the city to the rural landscape [33] and complement the system of recreational spaces. Its value is high if it interacts and connects with other green spaces and can be an important part of a city’s green infrastructure [32].



The classification of allotment gardens as green spaces is a controversial issue in Poland. According to Article 5 of the Allotment Gardens Act of 13 December 2013 [34], allotment gardens are green spaces. However, this statement was not confirmed by the provisions of the Nature Conservation Act of 16 April 2004 [35], which defines green spaces and provides numerous examples, but without allotment gardens. The reason for this situation could be the specific nature of the management and functioning of allotment gardens. The research carried out by Kacprzak et al. [36] shows that some provisions of legal acts are not strictly followed, and unclear regulations concerning the way of growing crops have led to a shift from the agricultural function to recreational and residential functions. Like in other countries [37], Polish allotment gardens are managed by garden associations—the vast majority being managed by the Polish Association of Allotment Gardeners. Contrary to green spaces, i.e., parks and lawns, these are semi-public spaces with limited access for a wider group of people who are not allotment garden users. It is also important that allotment garden users do not own land in their plots. They only own plants and the garden infrastructure—e.g., sheds, fences and paths—and they use allotment gardens under lease contracts [16,21].



Allotment gardens are usually located in spaces that are attractive for investments; therefore, these areas are vulnerable to functional transformation. Hence, it is important to determine which gardens are the most valuable as part of the urban greenery system and should not undergo functional transformations. To evaluate this, easy-to-use methods are needed that can be practiced not only by scientists but also by officials or city planners. There are proven and effective methods of valuation used in research which can be applied to allotment gardens, but they are sophisticated and require advanced research skills (statistics and strong interpretative skills) [38].



The main objectives of this study were (1) to examine the significance of allotment gardens in the spatial development of the green space system of Poznań (increasing its surface area, improving continuity and accessibility by citizens) and (2) to elaborate a classification of allotment gardens in the urban green space system as a universal and simple method of their valuation which can be used in urban spatial planning. The classification and valuation of allotment gardens could be useful due to plans to liquidate existing allotments and select locations for the new ones.




2. Methods


Poznań (52°24′30.4″ N, 16°56′03.4″ E) is the fifth largest city in Poland (over 540,000 inhabitants). The city has a wedge–ring system of green spaces, which was shaped over time. The rings are connected with fortifications, whereas the green wedges run along the three river valleys of the Warta, Cybina and Bogdanka from the external borders to the city center. The main purpose of the wedge system is to protect water and ventilate the city. The wedges form parks in the city center and municipal forests, allotment gardens, meadows and pastures in the outskirts of the city. The green wedge areas are under considerable urbanization pressure. In 2019, the share of green spaces, cemeteries, street greenery and municipal forests in the city area amounted to 17.1% [17].



The surroundings of allotment gardens in Poznań were analyzed in terms of their function and space to identify their significance in the urban greenery system (in terms of surface area, improving continuity of the greenery system and accessibility by citizens). Analyses were carried out using the program Quantum GIS Desktop 2.18.1 based on data from Urban Atlas [39] and the following planning documents: study of conditions and directions of spatial development (SUiKZP) as well as local plans (MPZP) and satellite images from the period 2001–2016 from the Google Earth Pro platform. From the Google Earth platform and Urban Atlas, spatial data with the current land development of the city were collected; data on functional and spatial structures were also collected from land use planning documents—SUiKZP and MPZP. The following functional and spatial categories were specified: urban greenery, surface waters, main roads, railways, industrial zones, airports and sewage treatment plants. It was assumed that green spaces and surface waters are desirable areas for allotment gardens (increasing the recreational and natural value of the area, marking the continuity of green space systems), and undesirable areas that are a source of noise and pollution include main roads, railways, industrial zones, airports and sewage treatment plants. Three buffers measured from the boundaries of an allotment garden were determined according to the significance, impact strength and intensity of a given variable: 200 m for urban green spaces and main roads; 300 m for surface waters; 500 m for railways, industrial zones and sewage treatment plants and 1000 m for airports. To determine the size of the buffers, in the case of functions with a positive impact, the concept of the pedestrian access isochrone was used, i.e., the distance related to the time of reaching the tested site and standards used in urban planning practice to maintain good accessibility to green spaces [40]. In the case of functions with a negative impact on allotment gardens, the results presented on Acoustic maps of Poznań (2017), showing the acoustic impact of roads, airports, industrial centers and railway lines on the surroundings and the ranges of impact of these objects marked in maps, were taken into account.



The functional and spatial analysis of the surroundings of Poznań allotment gardens was used as the basis for their classification, where individual gardens were valuated in terms of their significance in the urban green space system in Poznań and the influence of a given allotment garden on the condition of the natural environment in the city. It was assumed that their location in the spatial system of the city, in addition to simply increasing the area of greenery depending on the neighborhood, may increase the continuity of green spaces and improve their social potential (recreational, leisure, educational, productional) [41].



An important factor was the spatial connectivity of allotment gardens with other green spaces, allowing to increase the continuity of the city’s green system and enlarging its area. Due to the fact that urban green spaces are in the vicinity of all allotment gardens in Poznań, their location was taken as an important feature of allotment gardens in relation to green wedges, which are the most important element of the spatial structure of the city’s green system. Increasing the area of green wedges is also important in view of the strong urbanization pressure on them [42]. The surface waters category was extended by waterbodies and watercourses located within or at 300 m from allotment gardens. Apart from these two functional and spatial categories, the age of the gardens and their areas were also included in the analyses. It was assumed that the longer the garden had existed, the higher the chance was of there being valuable old trees as part of its greenery and more diverse and rich environments. It was assumed that larger allotment gardens are more resistant to the influence of negative factors and create a more stable, balanced and sustainable ecosystem.



The selected valuation variables were divided into two groups: internal variables, such as the age and area, and external ones, such as the location in relation to the green spaces system, surface waters, main roads, railways, industrial zones, airports and sewage treatment plants. The external valuation variables were assigned a value on the following scoring system: −4, −2, −1, 0, 1, 2, 4. If the valuated variable was highly significant for the attractiveness and potential role of allotment gardens in the city space structure, it was rated either −4 or 4, depending on its influence on a specific criterion. Less important variables were rated either −2 or 2, depending on their influence on a specific criterion. If a particular variable occurred only partially, the score was divided by two, e.g., −2 or 2, for very significant variables or −1 or 1 for variables of less significance, depending on their influence on a specific criterion. If a highly significant valuated variable occurred only episodically, it was rated −1 or 1, depending on its influence on the classification criterion under analysis.



Negative points were given to the categories that negatively influenced a typological criterion of the allotment gardens under analysis: main roads, railways, industrial zones, airports and sewage treatment plants as a source of pollution, noise or odors, negatively affecting the quality of the environment and the recreational attractiveness of allotment gardens. Positive points were awarded to the categories that positively influenced the criteria of allotment gardens under analysis: green spaces system (green wedges) and surface waters (Table 1).



Each allotment garden could score a maximum of 17 points. This number was divided into 4 ranges, defined as 4 classes.



The four classes in the classification system are as follows:




	
Class I (very high significance in city green space system): 15 points or more;



	
Class II (high significance in city green space system): 10–14 points;



	
Class III (low significance in city green space system): 5–9 points;



	
Class IV (very low significance in city green space system): 4 points or less.









3. Results


3.1. Area of Allotment Gardens


There are 86 allotment gardens in Poznań. They are managed by the Polish Association of Allotment Gardeners. The total area of all allotment gardens in Poznań is 808.3 ha, where 18,440 individual allotment gardens occupy 620.2 ha (Polish Association of Allotment Gardeners, District Board in Poznań). The area of allotment gardens in Poznań is more than 50% larger than that of all green spaces managed by the Municipal Greenery Administration in Poznań, and it is more than twice as large as the area of city parks alone. The allotment gardens occupy 85% of the area of street greenery administered by the Green Space Department and City Roads Administration in Poznań. In comparison with sports and recreational areas belonging to the Poznań Sports and Recreation Centres and green spaces managed by the Department of Transport and Green Space, Poznań City Council, allotment gardens occupy an area that is over thirteen and almost forty times larger, respectively. The area of the allotment gardens was also compared with the area of forests located within the city limits of Poznań. The research showed that the area of the allotment gardens was equal to over 30% of the area of municipal forests in Poznań managed by the Poznań Forest Administration and over 60% of forests within the city limits of Poznań which are under the administration of the State Forests. The structure of Poznań’s urban greenery is shown in Table 2. If the areas of individual types of green space in Poznań per capita are taken into consideration, allotment gardens rank fourth (15.0 m2 per capita), following the forests of the Poznań Forest Administration (47.5 m2) and the State Forests (23.2 m2) and the street greenery (17.7 m2). The areas of individual types of green space in Poznań per capita are shown in Table 3.




3.2. Location of Individual Allotment Gardens in Relation to Their Surroundings


The functional and spatial analysis of selected allotment gardens in Poznań is shown in Table 4. The most common functional and spatial category in the vicinity of Poznań allotment gardens is other urban greenery, which was found in 81 allotment gardens. The other five allotment garden types are located in the immediate vicinity of other allotment gardens, which are also elements of urban green space (Figure 1). The second most common environment was surface waters, accounting for 37.2% of all allotment gardens in Poznań. The third most common category was industrial areas, accounting for 33.7%, followed by airports, constituting 31.4% of the allotment gardens. Railways were slightly less common near allotment gardens—almost 30%. The least common category was sewage treatment plants—3.5%. The second least common category was main roads, accounting for 9.3% of the allotment gardens. The spatial analysis of the allotment gardens in Poznań showed that they were considerably dispersed in the urban structure of Poznań, which positively affects the natural system of the city. The vast majority, i.e., 81 allotment gardens, occupying an area of 781.2 ha, are located near other green spaces. The functional analysis of the surroundings of Poznań allotment gardens showed that the vast majority of them were components of the green recreation and nature corridors in Poznań.




3.3. Classification of Allotment Gardens According to Their Significance in the Urban Green Space System in Poznań


The classification of allotment gardens according to their significance in the urban green space system in Poznań is shown in Figure 2. The classification is visualized in Figure 3. The analysis showed that only one allotment garden was included in the first class, which means it is of very high significance to the urban green space system in Poznań. On the other hand, four allotment gardens were included in the fourth class, which means they are of very low significance to the urban green space system in Poznań. A majority of the garden allotments (55 allotments, 64% of all allotment gardens in Poznań) were included in the third class, which means they are of low significance to the urban green space system in Poznań. The remaining 26 allotment gardens (over 30% of all allotment gardens in Poznań) were included in the second class, which means they are of high significance to the urban green space system in Poznań. The majority of allotment gardens that are of very high or high significance to the urban green space system in Poznań are located in the southwest of the city. On the other hand, in the northwest of the city, there are the most allotment gardens of very low or low significance to the urban green space system in Poznań.




3.4. Spatial Policy of the City


According to the Poznań SUiKZP [43], 24 allotment gardens, constituting almost 28% of all allotment gardens in Poznań, are part of the structural green wedges, which are components of the ring–wedge greenery system in Poznań. The current use of 65 allotment gardens—almost 700 ha (almost 75.6% of all allotment gardens in Poznań)—will not change. Nine allotment gardens, i.e., almost 11% of Poznań’s allotment gardens, which occupy over 35 ha are planned to be liquidated. New allotment gardens which are planned to compensate for those to be liquidated will be more than 5 ha smaller (30 ha) than the current ones. The land use of over 105 ha with 12 allotment gardens (14% of all allotment gardens in Poznań) will change partly. This means that not all of the allotments will be liquidated.



The data from the SUiKZP [43] were compared with the classification of allotment gardens in terms of their significance for the urban green space system in Poznań. The analysis showed that two allotment gardens (with a total area of 17.1 ha) of high significance for the urban green space system (class II), five allotment gardens (with a total area of 16.4 ha) of low significance (class III) and one allotment garden (1.9 ha) of very low significance (class IV) will be liquidated. Partial liquidation is planned for one allotment garden (24.7 ha) of high significance (class II) for the urban green space system, nine allotment gardens (with a total area of 77.2 ha) of low significance (class III) and one allotment garden (3.9 ha) of very low significance (class IV). The comparative analysis of the data from the SUiKZP [43] and the classification of allotment gardens showed that the vast majority of gardens to be liquidated are of low (14 allotment gardens—93.6 ha) or very low significance (two allotment gardens—5.8 ha) for the urban green space system in Poznań.





4. Discussion


The significance of allotment gardens in the spatial structure of cities depends on the development trends and policies adopted by the authorities. The analysis of spatial planning documents in Polish cities showed that the existence of urban allotment gardens is at risk [44]. In the next few years or several decades, they may disappear or be moved to the outskirts. If allotment gardens are moved to more and more distant suburban zones, it will be more and more difficult for users to reach them. They will have to spend more time and money to reach these places. Consequently, allotment gardens may lose their traditional nature and change into suburban holiday homes because the growing of fruit and vegetables requires frequent and regular visits. Teuber et al. [45] researched allotment gardens located inside and outside cities in southwest Germany. The research showed that recreation and leisure were more important than the desire to grow crops as the reasons motivating owners to have an allotment located outside the city. On the other hand, the growing of fruit and vegetables was more important for the users of allotment gardens located in the city. In view of the fact that, both in Poland and other European countries [46], the vast majority of allotment garden users are old-age pensioners [43], most of them are likely to quit gardening. According to da Silva et al. [27], the production of fruit and vegetables particularly motivates less affluent people to have a garden allotment. For this group of residents, it is important that they can easily access their allotment gardens by public transport or bicycle. They will not be able to do so if allotment gardens are located on the outskirts of the city. On the other hand, urban planners from Western Europe believe that allotment gardens, as objects of general city importance and requiring large spaces, should be established at a greater distance from residential districts, usually outside the city. The reason for such location is usually high land prices. Therefore, good access conditions must be a compensation for the large distance of the gardens from the city [47].



In view of the increasing urbanization pressure, which reduces bioactive areas in cities, it is a priority to preserve allotment gardens due to climate changes and the need to adapt cities to them. Allotment gardens may significantly complement the spatial structure of the urban green space system [15].



The research showed that allotment gardens in Poznań are important areas and spaces in the urban greenery system in Poznań. However, it is disturbing that, according to the SUiKZP [43], the area of completed and planned total liquidations of allotment gardens in Poznań is 62 ha, whereas according to local spatial development plans, it is 37 ha. In both cases these areas are larger than the area of new allotment gardens (about 30 ha) which are planned to be established to compensate for the liquidated ones. This means that the area of allotment gardens in Poznań will gradually decrease. Moreover, the new allotment gardens, which are supposed to replace the liquidated ones, are located on the northern and southern outskirts of the city.



The decreasing area of allotment gardens in cities is a problem not only in Poznań, but also in other cities. For example, in Leicester, United Kingdom, the area of allotment gardens has been gradually decreasing since the 1950s, although in recent years the interest in urban horticulture and production of crops for one’s own needs has been growing [28]. This trend can be observed throughout the UK [48,49]. The period when the area of allotment gardens began to decrease resulted from the local economic, social and political specificity. In post-communist countries, the area of allotment gardens began to decrease after the period of changes in the political and economic system in the 1990s [15]. This trend could also be observed in Poznań.



Allotment gardens are multifunctional urban green spaces. Over the centuries, the functions of allotment gardens have been changing as a result of socioeconomic changes. Traditionally used allotment gardens are the most important element of urban agriculture in Poland. Users can grow fruits and vegetables locally and thus shorten the path of food ‘from field to plate’. Allotment gardens are important spaces which may ensure the nutritional self-sufficiency of cities in the future. For this to happen, allotment gardens should be designed in conjunction with housing construction. It is most advantageous to connect them via walking paths to a larger housing unit (15-minute pedestrian access iso-protection or 20-minute public transport access iso-protection). It is suggested to establish gardens with an area of 3–15 ha as larger gardens make administration more difficult and may constitute a spatial barrier. Solutions should be sought that reconcile two contradictory tendencies, i.e., maintaining the intimacy of private plots and making selected parts of the garden available for general use without disturbing its functioning [47]. The inventory study showed that the facilities and equipment in over 50% of the allotment gardens mainly served recreational purposes. The allotment gardens of mixed use, i.e., recreation and cultivation, were the second most common group—almost 27% of all allotment gardens inventoried. The allotment gardens used only for cultivation were the least common group—their share was slightly greater than 1.5% [44]. Recreation and production are the leading functions of allotment gardens and other forms of urban gardening. It is also common in other countries, e.g., Germany [45], France, Canada [50] and Portugal [27].



The functional and spatial analysis showed that as much as 81.2% of all allotment gardens in Poznań are located near other types of urban greenery, together with which they could create an integrated system of recreational corridors. Despite the convenient location and high recreational potential of the allotment gardens in Poznań, as much as 93% of them are inaccessible to the general public [44].



Allotment gardens have a significant share of and strategic location in the area of Poznań—mainly in the vicinity of green wedges (increasing their surface and connecting them with other green spaces) and densely built-up areas. Although they are accessible only to a narrow group of users, they are important green spaces with specific functions which cannot be replaced by public green spaces. In order to maintain the current location of allotment gardens in cities, where they can function as wildlife and recreational corridors, it is necessary to change the restricted access to them and maximize the number of direct users of the allotment greenery, especially due to the fact that recreation and leisure are currently the dominant functions of allotment gardens [51]. Increasing access to general use zones in allotment gardens, i.e., squares and alleys, is a compromise solution which could improve their social perception and help to preserve them in cities. The example of the allotment garden colony on Libenská Island in Prague proves that actions aimed at giving city residents more access to allotment gardens can effectively help to maintain these green spaces in cities [15]. However, it is necessary to take a wide range of actions to make allotment gardens generally accessible green spaces so as to enable the coexistence of garden users and other city inhabitants and to reconcile their interests.



In the past, many of the gardens were located in the peripheral zone of the city, and due to the urban sprawl, some of them are located in highly urbanized areas. The authorities of many Polish cities often consider liquidating some allotment gardens and allocating the income from their sale to the municipal budget [52]. In addition, private development companies exert a lot of pressure on urban planning, which often leads to violation of the stability, continuity and compactness of urban greenery systems. It is necessary to counteract these phenomena through rational and sustainable management of the multifunctional resources of allotment gardens. In the scale of a dynamically changing city, a planning tool is necessary that will allow one to easily classify allotment gardens as an important element of green areas.



Szkup [53] attempted to classify allotment gardens based on their individual features. In our method, we merged the classification based on individual features of allotment gardens to create a comprehensive valuation of their significance in a city green space system for the purposes of spatial planning. In the case of Poznań, a very important feature was the location of the allotment gardens close to green wedges as the most important structure of the urban green space system of the city. In other cities, reference should be made to the location of important and sustainable elements of green areas (e.g., river valleys and municipal forest complexes).



A limitation of the conducted study, and thus the method used, apart from adapting to the needs of other cities is the necessity to constantly monitor and update the data due to the variability of the adopted criteria in time (i.e., age, area and surroundings of the allotment garden). In future studies, the classification method could be extended by valorizing the neighborhood in terms of residential, educational, sports, service and hospital areas, which would allow for assessing the significance of allotment gardens in the context of not only green area systems but also the functional and spatial structure of the city.




5. Conclusions


	
The study showed that allotment gardens are important areal and spatial elements of the green space system in Poznań. The occurrence of allotment gardens in green wedges is essential as they are the most important and sustainable spatial structures of the urban greenery system. The current use of almost 75.6% of all allotment gardens in Poznań will not change according to the spatial planning documents.



	
A classification and valuation method was used in the study to determine the role of individual allotment gardens in the green space system in Poznań. Over 30% of the allotment gardens were of high significance in the green space system of the city. The majority of allotment gardens were identified in class III (low significance).



	
The analysis of urban planning documents showed that the area of allotment gardens in Poznań will be decreasing. There are also plans to liquidate the allotment gardens that were valuated as facilities of high significance to the urban green space system. Taking into account the results of the presented classification, these plans should be revised. In the context of the vital investment needs of the city, the functions of the allotment gardens that are least valuable for the city green space system (class IV) may be changed.



	
This classification method based on individual internal and external features of allotment gardens creates a comprehensive valuation of their significance in a city green space system for the purposes of spatial planning. Use of the developed classification when creating planning documents could influence the decision-making process regarding the liquidation of allotment gardens and the preservation of the most valuable objects.
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Figure 1. Allotment gardens in the urban green space system in Poznań. 
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Figure 2. The number of allotment gardens in individual classes. 
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Figure 3. The classification of allotment gardens according to their significance in the urban green space system in Poznań. 
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Table 1. Ranges of points refer to characteristic features of allotment gardens.
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Characteristic Features

	
Ranges

	
Points






	
Internal

	

	




	
Age (years)

	
0–20

	
1




	
21–40

	
2




	
41–60

	
3




	
61–80

	
4




	
Over 81

	
5




	
Area (ha)

	
Up to 2

	
1




	
2.1–5

	
2




	
5.1–20

	
3




	
Over 20

	
4




	
External

	

	




	
Relation to urban green system

	
Allotment garden located outside an urban greenery system (green wedges in Poznań), not connected with other green spaces

	
0




	
Allotment garden located outside an urban greenery system (green wedges in Poznań), connected with other green spaces

	
1




	
Allotment garden located partly within the urban greenery system (green wedges in Poznań) or connected to other green spaces

	
2




	
Allotment garden located entirely within the urban greenery system (green wedges in Poznań)

	
4




	
Surface waters

	
Allotment garden without surface waters within 300 m

	
0




	
Allotment garden with surface waters within 300 m

	
2




	
Negative pressure of surrounding

	
Main roads, railways, industrial zones, airports and sewage treatment plants as a source of pollution, noise or odors

	
−4

−2

−1

0




	
Maximum number of points

	
17
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Table 2. The structure of green spaces in Poznań (2017).
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Managing Institutions

	
Form of Green Space

	
Area (ha)






	
Poznań Municipal Greenery Administration

	
Parks

	
327.5




	
Green squares

	
96.2




	
Cemeteries

	
2.0




	
Unarranged green space

	
87.0




	
Total

	
512.7




	
Green Space Department,

City Roads Administration

	
Street greenery

	
951.5




	
Poznań Sports and Recreation Centres

	
Green space for

sports and recreation

	
58.8




	
Department of Transport and Green Space, Poznań City Council

	
20.2




	
Poznań Forest Administration

	
2560.5




	
State Forests

	
2501.2




	
Other forests

	
437.4
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Table 3. The area of green space in Poznań per capita (m2) (2017).
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	Form of Green Space
	Area per Capita (m2)





	Allotment gardens
	15.0



	Parks
	6.1



	Green squares
	1.8



	Cemeteries
	0.0



	Unarranged green space
	1.6



	Road greenery
	17.7



	Green space for sports and recreation
	1.1



	Green space under administration of Department of Transport and Green Space, Poznań City Council
	0.4



	Poznań Forest Administration
	47.5



	State Forests
	23.2



	Other forests
	8.1







Source: The author’s compilation based on the data of the GUS Central Statistical Office (2017).
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Table 4. Functional and spatial analysis of family allotment gardens (all 86 existing gardens) in Poznań.
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	Name of Allotment Garden
	Total Number of Allotment Gardens with Criterion
	% Allotment Gardens in Poznań





	Urban greenery < 200 m
	81
	94.2



	Surface waters < 300 m
	32
	37.2



	Main roads > 200 m
	8
	9.3



	Railways < 500 m
	25
	29.1



	Industrial zones < 500 m
	29
	33.7



	Airports < 1000 m
	27
	31.4



	Sewage treatment plants < 500 m
	3
	3.5
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