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Abstract

:

Public spaces play many important roles and constitute a vital component of the urban fabric, in particular in towns with historical centers. Effective management of public space should be based on the results of qualitative assessments. The quality of public space is usually evaluated directly during field surveys. However, field methods require considerable effort and time, which is why a remote sensing method based on satellite images and the Street View technology was proposed in this paper. Two Polish towns were evaluated, and the results generated by the direct and the remote approach were compared. The assessment focused on public spaces which constitute public property and promote direct human interactions. Both methods produced highly similar results, which indicates that remote sensing is a suitable technique for assessing the quality of public spaces.
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1. Introduction


Since the dawn of human civilization, public spaces have played a significant role in cities by delivering numerous benefits to individuals and communities [1,2,3,4,5,6,7,8,9]. Public spaces are integral elements of the urban fabric which are responsible for the form and structure of cities, and which influence the quality of urban life. Public spaces evolve dynamically and play an increasingly important role in urban development, which is why their quality should be investigated [10,11,12,13]. A thorough knowledge of public space quality is required for effective management [14,15,16], and the existing condition of public spaces constitutes a point of departure for planning new solutions. The above applies particularly to towns and cities with historical centers [17,18] which are protected heritage sites, especially in Eastern Europe where historical city centers are in a state of disrepair due to many years of neglect [19].



Public spaces are highly diverse, which is why their quality is not always easy to assess. Various types and forms of public spaces are encountered in cities, including squares, streets, markets, parks, sidewalks, shopping centers, community centers, playgrounds, schoolyards, and urban interiors. The concept of public space originated in antiquity, and certain types of public space with a similar layout have survived to this day [6,20,21]. However, the character of public spaces has evolved considerably due to economic, technological, and social progress. Public spaces serve multiple functions and permeate one another. For this reason, the use of a single approach to the classification (open vs. closed, interior vs. exterior, dominant functions, management, layout, role, location) and evaluation of public spaces could be problematic. Space evolves continuously, and hybrid structures combining several functions, characteristics, forms, and uses are being developed [1,22,23,24,25].



The evaluated features and the relevant research methods can differ across various types and forms of public space. Most research into the quality of public spaces focuses on public green spaces, in particular parks [26,27,28,29,30,31,32] as well as streets and squares [33,34,35].



The quality of public spaces is generally evaluated based on two criteria: functionality and physical attributes [36]. Various methods for assessing the quality of public spaces have been developed, including remote sensing techniques [31], Google Earth [37], GIS tools [38,39,40], direct observations (visual analysis) combined with mathematical modeling [41,42], interviews with local community members [2,29,43,44], or a combination of the above methods [45]. Field surveys require considerable effort and time, but they generate highly accurate results and explore the opinions of local community members. Digital techniques are far less time-consuming, but they eliminate the social component from research.



Universal methods for evaluating the quality of public spaces are difficult to design due to considerable variations in the form and functions of public spaces. Despite the fact that public spaces are always specific in terms of type, function, location, environment, and cultural background, their quality should be assessed with the involvement of universal methods. This study proposes a method for evaluating the quality of public spaces in historical centers of small towns based on spatial order components. The proposed methodology involves both qualitative and quantitative assessments, and it can be deployed remotely.



For the needs of this study, public space was defined as physical space that is open to all. The study explored open public spaces in the historical centers of two Polish towns dating back to Medieval times. Public spaces for analysis were selected based on the definition proposed by Stanley et al. [6], p. 1089 who noted that public space is “any urban ground space, regardless of public accessibility, that is not roofed by an architectural structure”. In the analyzed cases, public space was defined as space that promotes direct human interactions, has social and integrative functions, is publicly owned, is open to members of the public, and shapes the town’s image and identity. Streets and pedestrian zones (pavements) were excluded from the analysis because they do not contribute to social integration in the evaluated towns. Both main and access roads (residential roads) merely distribute vehicular traffic. In small Polish towns, roads do not integrate traffic functions with commercial functions, pavements are not widely used, and human contacts are limited. Therefore, traffic areas are public spaces that are used only temporarily and do not promote social contact. The analysis focused on public spaces that are used for recreational purposes by members of the local community.



The aim of this study was to evaluate the applicability of remote sensing (as compared with direct observations in the field) for assessing the quality of public spaces with the involvement of the same evaluation method. The study was designed to determine whether assessments that do not involve direct observations are possible and reliable on the assumption that field observations generate more accurate results.



The following urban spaces were analyzed in the study: historical municipal parks, market squares, public green spaces, sports fields, playgrounds, urban interiors, and municipal squares. These public spaces were evaluated directly and remotely with the use of the proposed, exemplary methodology. Field surveys and analyses of satellite images conducted with a modified version of the proposed method generated comparable results, which indicates that the quality of public spaces can be assessed reliably by remote sensing. In successive parts of the research project, the results of the described pilot study will be used to develop a universal method for evaluating the quality of public spaces.




2. Materials and Methods


2.1. Research Procedure


Two Polish cities with historical centers were selected for the study for the purpose of verifying the methodological assumptions and the obtained results. The study was carried out in 2018–2019. A direct survey was conducted in 2018, and a remote sensing analysis was carried out in 2019. The study covered a period of two years to eliminate the bias resulting from the field survey in the remote sensing analysis. The remote sensing analysis was based on 2018 data.



The research procedure comprised the following stages:



selection of the study objects—historical centers of two small towns (with a population of up to 20,000),



selection of the types of public spaces based on the adopted criteria,



inventory of different types of public spaces in the analyzed towns,



development of maps depicting the distribution of different types of public spaces and their boundaries,



direct evaluation of the quality of public spaces during a field survey with the use of the proposed method,



remote evaluation of the quality of public spaces with the use of a modified version of the proposed method, based on Google Earth resources,



comparison of the results generated by the direct survey and the remote sensing analysis (descriptive and graphic presentation of the results).




2.2. Study Objects


The pilot study was conducted in the historical centers of two Polish towns: Morąg and Orneta. The towns are situated in the northern part of Poland (Region of Warmia and Mazury) which is known as the Green Lungs of Poland or the Land of a Thousand Lakes (Figure 1). The studied region is characterized by unspoiled nature (high levels of biodiversity, abundance of water bodies, forests, fauna and flora), high tourism potential, as well as numerous historical and cultural heritage sites [46,47,48].



Orneta and Morąg are the economic, social, and cultural hubs of their respective municipalities. They feature numerous heritage sites, including remnants of defensive walls. The studied towns are separated by a distance of around 30 km. Morąg has an area of 6.11 km2, and it was inhabited by 13,994 people in 2017. Orneta has an area of 9.63 km2 and a population of 8924 (Statistics Poland). The study analyzed the historical centers of Morąg and Orneta which feature high-density multifamily residential housing and public services (Figure 2).



In Morąg, the analysis was conducted in the Old Town district. The district is enclosed by remnants of defensive walls that marked the town’s boundaries in the 18th century [49]. The Old Town has around 1200 residents. Orneta is not divided into administrative districts, and the studied area was determined based on the location of defensive walls that enclosed the town in the 14th century. The studied area has an estimated population of 1000 people. The local residents differ in income levels, and old-age pensioners constitute the largest demographic group. Both towns struggle with poverty and unemployment, and many members of the local communities rely on welfare.



The evaluated areas have many similarities. Both are covered by local land zoning plans, and their historical buildings and structures are protected heritage and archeological sites. Both districts feature centrally located town halls (Figure 2) surrounded by historical churches, closed urban interiors, rows of tenement buildings, and narrow streets. There are no undeveloped areas or recreational areas. Unorganized green spaces and allotment gardens stretch along the boundaries of both analyzed districts.




2.3. Selection and Inventory of Public Spaces


The study investigated public spaces that influence the local community’s quality of life. Public spaces were selected for analysis on the following assumptions: members of the local community are the main users of public spaces; public spaces that are used by seniors (the largest demographic group) play an important role in the analyzed towns; public spaces are frequently used by local community members; public spaces stimulate community participation and promote social integration; traffic routes do not constitute public spaces. Areas that did not meet the above assumptions were eliminated, and the following types of public spaces were ultimately included in the analysis: municipal squares, markets, urban interiors, municipal parks, public green spaces, playgrounds, sports fields, unorganized green spaces. The above areas were inventoried in both towns, and their boundaries were marked on maps (Figure 3 and Figure 4).




2.4. Direct Approach to Evaluating the Quality of Public Spaces


In the direct approach, the quality of public spaces was evaluated with the use of a self-designed method. The assessment was based on the components of spatial order with qualitative and quantitative attributes. The proposed method accounts for the unique character of historical centers in small towns as well as the attributes of local communities. The method was developed based on a report of the Gdańsk Development Office, entitled “A Study of Municipal Public Spaces—Workshop 2014. An Evaluation of the Attractiveness of Public Spaces” [50]. The original research method was extensively modified as regards public space components and the rated elements. The purpose of the introduced modifications was to eliminate elements that are characteristic of large cities (such as Gdańsk) and are not encountered in small towns (such as intelligent management systems, monitoring systems, and the size of public spaces in the historical centers of small towns which are generally similar). Elements that are repeatable and characteristic of historical centers in small towns were incorporated into the modified research methodology (such as architectural and historical monuments, green spaces—proportional design, style). The developed method was modified based on a review of the literature [43,51,52,53,54,55], as well as the analyses conducted by the authors [44,56]. The existing methods had to be modified for the needs of the study to account for the unique character of the analyzed public spaces, including differences in quality, historical fabric, and types of use (tourism, municipal management, community needs) relative to medium-sized and large cities.



The developed method supports direct evaluations of the quality of public spaces during field surveys. The quality of space was assessed based on five domains of spatial order: architectural, functional, esthetic, environmental, and social. The components of each domain were itemized in evaluation cards, and each component was evaluated on the adopted grading scale (Table 1).



Spatial order components (rated elements in Table 1) were selected based on a review of the literature. The analyzed components were tested in various public spaces in small towns, and the components for the study were selected by elimination. This approach supported the development of a list of components that was highly detailed, yet universally applicable.



The selected components were evaluated on the following grading scale:




	-

	
“+’’ for elements whose quality exceeds basic criteria,




	-

	
“0” for elements whose quality meets basic criteria,




	-

	
“-” for elements whose quality is below basic criteria.




	-

	
“NA”—elements that were not identified in the analyzed public spaces.









The basic criteria, or the basic values (“0” value), for every rated element were determined based on a review of the literature as well as architectural and urban planning studies. The basic criterion denotes the optimal and the most desirable quality of the assessed component which supports full, optimal, and problem-free use of public space.




2.5. Remote Approach to Evaluating the Quality of Public Spaces


The method and components applied in the direct approach were also used in the remote approach to evaluate the quality of public spaces. The remote approach relied on the Google Earth engine. The program supports remote sensing based on satellite images and the Street View technology. The availability of public spaces was the qualifying criterion in the applied tool. Satellite images provide an aerial view, whereas the Street View technology provides a 360° panorama of the analyzed areas from the user’s perspective. This approach creates access to general as well as highly detailed information.



The remote approach was tested on several public spaces. Two sites representing each type of public space were selected for analysis. Some components were difficult to evaluate, and their assessment did not produce reliable results. For example, problems were encountered during remote evaluations of urban lighting. The remote approach supported assessments of the visual quality, but not the practicality of urban lighting. Remote sensing was not effective in determining the illuminated area, the functionality of streetlamps after dark or their ability to illuminate problematic areas. These considerations directly influence the quality of public spaces. Based on the results of the preliminary test, 13 components were eliminated from the study: safety of architectural features, lighting, number of light sources, intensity of vehicular traffic, unconstrained flow of traffic, obstacles to pedestrian traffic, quality of pedestrian surfaces/areas, noise levels, number of users, ratio of male to female users, social and demographic variables, atmosphere, safety—subjective evaluation.





3. Results


3.1. Inventory Results


The evaluated public spaces were divided into different categories based on the results of the inventory. Several spaces combined two functions, where neither function was predominant. Such areas were assigned to both corresponding categories. Twenty public spaces were inventoried in Morąg, and 26 public spaces were identified in Orneta. The results are presented in Table 2.



The results of the inventory are also presented graphically in Figure 3 and Figure 4 which depict the spatial distribution of public spaces in the studied areas.



The historical center of Morąg abounds in playgrounds and public green spaces, whereas the center of Orneta is characterized by a predominance of urban interiors, public green spaces, and unorganized green spaces. The inventoried public spaces serve mainly recreational functions. Some spaces were also used for services, pedestrian traffic, sports, and religious worship.



Public spaces are unevenly distributed in the historical center of Morąg. They are concentrated mainly in the northern and central parts of the analyzed area, whereas the southern part features mostly unorganized green spaces. These disproportions can be attributed to the presence of castle ruins and green areas in the southern part of the analyzed district. Public spaces are distributed far more evenly in the center of Orneta, and nearly the entire district is surrounded by unorganized green spaces.



The inventory also revealed a high number of historical buildings and structures, diverse spatial management functions, low functionality, low esthetic appeal, and undesirable use of public spaces (some playgrounds were converted to parking lots) in both towns. The historical center of Morąg is characterized by considerable esthetic disharmony. The area surrounding the Town Hall is well maintained, but the remaining parts of the Old Town district have not been renovated. Such disproportions were not observed in the center of Orneta where esthetic levels were generally low and similar.




3.2. The Results of Public Space Evaluation in the Direct and the Remote Approach


Public spaces were evaluated by the two authors of this article and by two local social activists who participate in campaigns aiming to revitalize historical public spaces in the analyzed towns. The authors and the activists rated all elements and components directly and remotely. The results were presented as the average scores from four independent evaluations. The analysis covered the period of 2018–2019 to eliminate bias resulting from the results of the direct evaluation. No changes occurred in the analyzed public spaces in the evaluated period.



The direct evaluation of the quality of public spaces was completed without any problems. However, two problems were encountered in the remote analysis. The first was the validity of the analyzed data. Google Earth images are updated once a month on average. According to the information displayed on the Google Earth website during the study, the images had been last updated in 2019. However, Google Earth users claim that the images date back 1–3 years on average, and these observations were confirmed during the random verification process described below. Street View images were even older. The images of Orneta and Morąg were acquired in May/June 2013, i.e., 5–6 years before the field survey.



For this reason, public space No. 19 in Orneta (urban interior with a playground) was excluded from the analysis. This area is clearly visible in Google Earth and Street View, but the relevant images were acquired in 2013. Public space No. 19 had changed significantly since 2013, and the green square depicted in satellite images has been since converted to a playground. The urban interior and its constituent elements have been renovated or completely modified, including sidewalks, the facade, streetlamps, and the roof.



In turn, the images of Morąg were of poor quality. Public space No. 18 could not be analyzed by remote sensing because the corresponding image in Google Earth was blurred, and Street View images were not available.



The results of direct and remote sensing analyses were presented in a descriptive and graphic form. The results generated for every analyzed space were presented relative to the proportion of elements in a given quality class or elements that were not identified in the evaluated areas (in relation to the grading scale). The components of every public space were not described in detail due to space constraints. Only the percentage of components (in the total number of evaluated elements) that were similar or different in the examined areas was presented. The percentage of elements that received a similar score and the percentage of elements that received different scores in the direct and remote approach was indicated. Elements that received identical or completely different scores in the compared approaches were also indicated.



The results of the evaluation of public space quality are presented in Table 3 and Table 4. The percentage of elements characterized by low (below basic criteria), standard (meeting basic criteria), and above-standard (exceeding basic criteria) quality and the percentage of unidentified elements was determined in each studied area. The similarities and differences in the results generated by both approaches were color-coded in Table 3 and Table 4 for improved readability. The results that differed by up to 10% were marked in green, the results that differed by 10–20% were marked in yellow, and the results that differed by more than 20% were marked in red. The intervals were right-bounded.



The results generated by direct and remote analyses of the Old Town district in Orneta are presented in Table 4. The methodological assumptions and the color-coding scheme are identical to those described in Table 3.



The results of a comparison of direct and remote analyses, shown in Table 3 and Table 4, are presented graphically in Figure 5 and Figure 6 based on the average values of four differences between the direct approach and the remote approach. The color-coding scheme is identical to that applied in Table 3 and Table 4. The average values of the observed differences are presented in a separate table in each figure drawing.





4. Discussion


The analyzed elements did not differ significantly in the majority of the evaluated public spaces, and the differences between the results of direct and remote analyses did not exceed 10% in most cases (green fields in Table 3 and Table 4). However, individual variations were observed (yellow and red fields).



In Morąg (Table 3), the greatest differences between components whose quality exceeded basic criteria reached 29% and 25%. These differences were noted in public green areas. The results of the direct and the remote approach also differed in public areas No. 3 (by 16%) and 13 (by 13%). The column denoting elements that meet basic evaluation criteria is nearly entirely marked in green, which indicates that the compared approaches produced similar results. Certain variations were noted in public spaces No. 4 (13%), 13 (19%), and 19 (16%). The greatest differences were observed in the percentage of components below the basic quality criteria. The relevant discrepancies reached 29% in public space No. 13 (playground) and 11–20% in public spaces No. 3, 4, 9, and 12. The last column depicts the percentage of elements that were not identified in the studied areas and were not analyzed. The values noted in both approaches were similar. The greatest difference (21%) was noted in the sports field. The results of direct and remote analyses differed most considerably in three types of public spaces: green areas, playgrounds, and the sports field.



In Orneta (Table 4), the greatest difference in components whose quality exceeded basic criteria was observed in public space No. 24 (39%). The above indicates that 39% of the elements received higher scores (above the basic quality criteria) in the remote approach than in the direct approach. Differences in excess of 20% were also noted in public spaces No. 23, 22, and 25. Differences in the range of 10–20% (yellow fields) were observed in public spaces No. 9 (13%), 19 (14%), 12 (16%), 13 (17%), 15 (18%), and 20 (11%). The scores assigned to elements that exceeded basic criteria differed by 13% on average in the compared approaches. The greatest difference between components meeting basic criteria reached 33% in the urban interior No. 24. Variations were also noted in public spaces 9, 10, 12, 13, 16, 23, 25, and 26 (11–20%). Green spaces were the predominant type of public space in this category. The results of the compared analytical approaches differed by more than 10% with regard to the elements that did not meet basic criteria. Considerable differences were observed in public green spaces. The compared methods produced highly similar results in the category of unidentified elements. The only exception was public space No. 26 (yellow field) where the observed difference reached 11%. In Orneta, the greatest variations were noted in four types of public space: green spaces, playgrounds with green spaces, sports fields, and urban interiors.



In the center of Orneta, the compared analytical approaches produced greater differences than in Morąg (Table 3 and Table 4). In Morąg, differences higher than 10% were noted in 5 out of the 19 analyzed public spaces (none of them exceeded 20%), whereas in Orneta, such differences were noted in 16 out of the 26 examined public spaces (only one difference exceeded 20%).



The majority of the evaluated public spaces are marked in green in Figure 5, which indicates that they received highly similar scores in both approaches. Most of the noted variations did not exceed 10%, and differences greater than 20% were observed only in public spaces No. 3, 4, 9, 13, and 19. In the Old Town district of Morąg, the average difference between the results of the direct approach and the remote approach was only 7%. In Figure 6, more than half (64%) of public spaces in Orneta are marked in green, and one-third of the examined areas (32%) are marked in yellow. Only public space No. 23 is marked in red. The average difference between the results of the direct approach and the remote approach reached 9.7%, and it was much higher than in Morąg. The degree of similarity between public space components evaluated in both towns would probably be much higher if Google Earth and Street View images were updated more frequently.



The above results denote general differences and similarities in the compared analytical approaches. The percentage of public space components (Table 1) which received similar of different scores in the direct and the remote approach is presented in Table 5 and Table 6.



There were no public spaces in Morąg and Orneta where all of the evaluated components received identical scores in the direct and the remote approach. In Morąg, the highest percentage of components that received identical scores in both approaches (65%) was found in public space No. 10 (green area) (Table 5). The highest percentage of components that received different scores (69%) was noted in public space No. 3 (green space). Similar observations were made in the center of Orneta, where none of the evaluated public space components received identical scores (Table 6). The highest percentage of elements that received identical scores in both approaches (72%) was noted in public space No. 14 (urban interior), whereas the greatest discrepancies (62%) were found in public space No. 22 (urban interior).



Selected public space components received highly similar as well as completely different scores in the direct and the remote approach. None of the examined components were characterized by 100% similarity in Morąg. The elements that differed most significantly (in 17 public spaces) included trash cans (architectural component of spatial order) and cleanliness in public green spaces (esthetic component of spatial order). The availability and maintenance of public information signs (esthetic component of spatial order) received completely different scores in the compared approaches. In Orneta, similar results were generated for bike paths in all investigated areas. The compared approaches produced the most diverse results for public green spaces (environmental component of spatial order) and sitting areas—quality (architectural component of spatial order). The obtained scores differed in 17 public spaces.




5. Summary and Conclusions


Evaluations of the quality of public space pose a considerable challenge for researchers. Public spaces continue to evolve, which leads to changes in their function, character, and components. Escalating privatization, the declining importance of public spaces, and the progressive loss of local identity suggest that public space could constitute one of the most interesting topics in this research field in the 21st century. Similar conclusions have been formulated in the reports of the world’s leading organization. In 2015, the United Nations General Assembly adopted a resolution entitled “Transforming our World: the 2030 Agenda for Sustainable Development” [57] which lays out 17 sustainable development goals. Goal 11, “to make cities and human settlements inclusive, self, resilient and sustainable”, is of greatest significance for this study. Goal 11.7, “by 2030, to provide universal access to safe, inclusive and accessible, green and public spaces, in particular for women and children, older persons and persons with disabilities”, makes a direct reference to public spaces. The study also indirectly addresses goals 11.3 and 11.4 which promote participatory planning and the protection of cultural and natural heritage. The second major document is the New Urban Agenda adopted by the UN General Assembly in 2016 [58]. The New Urban Agenda for the EU approved under the Pact of Amsterdam applies strictly to Europe where the study was conducted [59]. This document calls on the Member States to implement the EU policies and undertake joint action with the aim of stimulating urban growth and formulating guidelines for sustainable urban development in the future. The document focuses on the major aspects of sustainable urban development, including social, economic, architectural, and environmental. This study makes a direct reference to points 13, 9, 7 and, in particular, 37 of the New Urban Agenda which recognizes that public places “are multifunctional areas for social interaction and inclusion, human health and well-being, economic exchange and cultural expression and dialogue among a wide diversity of people and cultures”. These provisions underscore the importance of research into public spaces.



Most analyses of public spaces are conducted in large and medium-sized cities, which is a certain limitation in studies of small towns because the developed research methodologies are generally tailored to the specific characteristics of public spaces in large urban areas. The proposed methodology relied on the existing solutions, but it was modified to account for the unique attributes of small towns with historical centers. As a result, the developed methodology filled in the existing gap.



The direct approach and the remote approach have several similarities as well as differences. The direct analysis supports the generation of detailed evaluation cards based on visual observations, including observations of the social fabric. This type of information cannot be acquired by remote sensing where digital data are the only reference source. The effectiveness of the remote sensing technique is largely determined by the validity of satellite and Street View images which, in extreme cases, can be several years old. Despite the above, remote sensing significantly shortens analysis time. In comparison with the direct approach, the analysis of one public space took 25–30% less time. Field surveys require several trips to the examined locations; therefore, the overall time of analysis in the remote approach was more than 10 h shorter than in the direct approach.



As discussed previously, not all public spaces can be analyzed remotely because some Google Earth images are blurred, and not all public spaces are visualized in the Street View technology.



Despite the indicated weaknesses of remote sensing as well as the fact that none of the evaluated public spaces received identical scores in the compared approaches, the remote sensing technique is a useful tool for preliminary evaluations of the quality of public spaces. The differences in the results generated by the direct and the remote approach (Figure 5 and Figure 6) did not exceed 10% in most public spaces. These results indicate that the quality of public spaces can be evaluated reliably with the use of both techniques. The percentage of public space components in Morąg and Orneta which received similar scores in the compared approaches also indicates that the quality of public spaces can be effectively estimated by remote sensing. Thus, the present study confirmed the applicability of remote sensing in evaluations of public space quality.



The types of public spaces which received the most diverse scores in the compared analytical methods were public green spaces, playgrounds, and a sports field in Morąg, and public green spaces, playgrounds with green spaces, sports fields, and urban interiors in Orneta. These types of public spaces evolve most rapidly or are most frequently modified. The reliability of evaluations conducted in these categories of public space is largely determined by the validity of the analyzed data.



Remote sensing analyses of public spaces (with the use of the proposed method or other methods) are most suited for general evaluations that do not require a high level of detail and accuracy. This technique can also be used to compare changes in space over time in the absence of historical data from direct surveys.



The presented evaluation was a pilot study whose results will be used in a larger research project in variously sized urban areas. In the future, streets will also be evaluated as an important element of public spaces in the urban structure. University students pursuing degrees in urban planning and land management as well as members of the local community, including local administration officers responsible for urban planning and architecture, will participate in future research.



The outbreak of the COVID-19 pandemic in 2020 demonstrated that remote sensing is a valuable technique that contributes to the continuity of research in circumstances where direct observations cannot be performed.
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Figure 1. Location of the analyzed towns. Source: own elaboration. 
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Figure 2. Town halls in Morąg and Orneta. Source: own elaboration. 
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Figure 3. Distribution of public spaces in the center of Morąg. Source: own elaboration. Description of public spaces: 1. Historical municipal park; 2. Market square; 3. Public green space; 4. Sports field; 5. Public green space; 6. Municipal park (behind Dohn Palace); 7. Unorganized green space; 8. Playground; 9. Public green space; 10. Public greens and recreational areas; 11. Playground; 12. Playground; 13. Playground; 14. Urban interior; 15. Playground with public green space; 16. Playground with public green space; 17. Municipal square. 18. Urban interior; 19. Public green space; 20. Municipal square. 
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Figure 4. Distribution of public spaces in the center of Orneta. Source: own elaboration. Description of public spaces: 1. Sports field, 2. Unorganized green space, 3. Unorganized green space, 4. Unorganized green space, 5. Municipal park (under construction)/green space, 6. Sports field, 7. Unorganized green space, 8. Public green space, 9. Public green space, 10. Public green space, 11. Public green space, 12. Public green space, 13. Public green space, 14. Urban interior, 15. Urban interior, 16. Public green space, 17. Public green space, 18. Municipal square with public green space, 19. Urban interior with playground, 20. Public green space, 21. Urban interior, 22. Urban interior, 23. Playground with public green space, 24. Urban interior, 25. Playground with public green space, 26. Public green space. 
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Figure 5. Average differences in the quality of public space elements evaluated in the direct and the remote approach in Morąg. Source: own elaboration. 
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Figure 6. Average differences in the quality of public space elements evaluated in the direct and the remote approach in Orneta. Source: own elaboration. 
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Table 1. Domains and components of spatial order for evaluating the quality of public spaces. Source: own elaboration based on [50].
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	Spatial Order
	Components
	Rated Elements





	Architectural
	General proportions, urban morphology, urban planning, craftsmanship and style, additional features, green spaces
	1. adequate surface parameters, 2. adequate height parameters, 3. adequate distance between spaces with different functions, 4. urban planning solutions, 5. roofs and canopies, 6. sitting areas (quantity), 7. sitting areas (quality), 8. trash cans, 9. garbage containers, 10. lighting (quantity and quality), 11. playground facilities, 12. tables, 13. laundry drying facilities, 14. carpet beating frames, 15. garages, coal sheds, 16. services, 17. residential buildings, 18. quality of pedestrian surfaces, 19. recreational areas, 20. safety, 21. style, 22. architectural and historical monuments, 23. green spaces—cohesion, 24. green spaces—proportional design, 25. shade producing trees



	Esthetic
	Display of information, advertising and signs, facades, roofs, pavement and fencing, color scheme, cleanliness
	1. availability and maintenance of public information signs (traffic signs, information boards on buildings), 2. non-organized advertising and organized advertising, 3. signboards, 4. facades—maintenance, 5. roofs—maintenance, 6. paved surfaces—maintenance, 7. fences—maintenance, 8. pavement materials, 9. fencing materials, 10. facade color, 11. roof color, 12. pavement color, 13. fence color, 14. general cleanliness, 15. cleanliness of buildings and public facilities, 16. cleanliness in public green spaces



	Social
	Users, atmosphere, access to other public spaces, safety, lighting, surveillance
	1. number of users, 2. social and demographic structure, 3. atmosphere—subjective evaluation, 4. availability of public spaces within a 100 m radius, 5. ratio of male to female users, 6. subjective evaluation of safety, 7. lighting, 8. surveillance



	Environmental
	Noise, green spaces
	1. noise levels, 2. greenery



	Functional
	Footpaths and bike paths, rhythm and harmony, accessibility
	1. width of sidewalks, 2. disabled access, 3. bike paths, 4. obstacles to pedestrian traffic, 5. unconstrained flow of traffic, traffic safety, 6. harmonious space, 7. car parks, 8. intensity of vehicular traffic, 9. subjective evaluation of the entire space
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Table 2. List of public spaces inventoried in Morąg and Orneta. Source: own elaboration.
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	Type of Public Space
	Number of Public Spaces—Morąg
	Number of Public Spaces—Orneta





	Historical municipal park
	1
	-



	Municipal park/green space
	-
	1



	Municipal park
	1
	-



	Sports field
	1
	2



	Market square
	1
	-



	Public green space
	5
	10



	Unorganized green space
	1
	4



	Playground
	4
	-



	Playground with public green space
	2
	2



	Municipal square
	2
	-



	Municipal square with public green space
	-
	1



	Urban interior
	2
	5



	Urban interior with playground
	-
	1



	Total
	20
	26
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Table 3. An evaluation of the quality of public spaces—a comparison of the results of direct and remote analyses for Morąg. Source: own elaboration.
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No.

	
Public Space

	
Percentage of Components




	
Direct Approach

	
Remote Approach

	
Direct Approach

	
Remote Approach

	
Direct Approach

	
Remote Approach

	
Direct Approach

	
Remote Approach




	
Quality Exceeds Basic Criteria

	
Quality Meets Basic Criteria

	
Quality below Basic Criteria

	
Not Identified






	
1.

	
Historical municipal park

	
32%

	
26%

	
16%

	
19%

	
30%

	
38%

	
22%

	
17%




	
2.

	
Market square

	
12%

	
2%

	
18%

	
11%

	
62%

	
72%

	
8%

	
15%




	
3.

	
Public green space

	
37%

	
21%

	
32%

	
23%

	
15%

	
32%

	
16%

	
24%




	
4.

	
Sports field

	
8%

	
11%

	
17%

	
4%

	
60%

	
49%

	
15%

	
36%




	
5.

	
Public green space

	
38%

	
34%

	
30%

	
21%

	
10%

	
13%

	
22%

	
32%




	
6.

	
Municipal park

	
18%

	
23%

	
32%

	
36%

	
38%

	
30%

	
12%

	
11%




	
7.

	
Unorganized green space

	
5%

	
0%

	
5%

	
9%

	
67%

	
70%

	
23%

	
21%




	
8.

	
Playground

	
25%

	
21%

	
28%

	
26%

	
35%

	
38%

	
12%

	
15%




	
9.

	
Public green space

	
52%

	
23%

	
20%

	
28%

	
16%

	
36%

	
12%

	
13%




	
10.

	
Public green space

	
10%

	
4%

	
3%

	
4%

	
83%

	
81%

	
4%

	
11%




	
11.

	
Playground

	
12%

	
4%

	
5%

	
11%

	
60%

	
70%

	
23%

	
15%




	
12.

	
Playground

	
10%

	
4%

	
12%

	
2%

	
65%

	
81%

	
13%

	
13%




	
13.

	
Playground

	
15%

	
2%

	
23%

	
4%

	
50%

	
79%

	
12%

	
15%




	
14.

	
Urban interior

	
35%

	
28%

	
22%

	
28%

	
40%

	
36%

	
3%

	
8%




	
15.

	
Playground with public green space

	
27%

	
28%

	
22%

	
23%

	
38%

	
38%

	
13%

	
11%




	
16.

	
Playground with public green space

	
17%

	
13%

	
25%

	
23%

	
52%

	
53%

	
6%

	
11%




	
17.

	
Municipal square

	
75%

	
68%

	
2%

	
6%

	
12%

	
9%

	
11%

	
17%




	
18.

	
Urban interior

	
28%

	
-

	
23%

	
-

	
45%

	
-

	
4%

	
-




	
19.

	
Public green space

	
63%

	
38%

	
3%

	
19%

	
13%

	
11%

	
21%

	
32%




	
20.

	
Municipal square

	
58%

	
62%

	
15%

	
15%

	
15%

	
15%

	
12%

	
8%
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Table 4. An evaluation of the quality of public spaces—a comparison of the results of direct and remote analyses for Orneta. Source: own elaboration.
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No

	
Public Space

	
Percentage of Components




	
Direct Approach

	
Remote Approach

	
Direct Approach

	
Remote Approach

	
Direct Approach

	
Remote Approach

	
Direct Approach

	
Remote Approach




	
Quality Exceeds Basic Criteria

	
Quality Meets Basic Criteria

	
Quality below Basic Criteria

	
Not Identified






	
1.

	
Sports field

	
10%

	
19%

	
3%

	
11%

	
53%

	
26%

	
34%

	
44%




	
2.

	
Unorganized green space

	
8%

	
17%

	
15%

	
17%

	
53%

	
43%

	
24%

	
23%




	
3.

	
Unorganized green space

	
7%

	
15%

	
12%

	
4%

	
57%

	
55%

	
24%

	
26%




	
4.

	
Unorganized green space

	
7%

	
13%

	
15%

	
11%

	
60%

	
64%

	
18%

	
12%




	
5.

	
Municipal park (under construction)/green space

	
10%

	
11%

	
7%

	
6%

	
58%

	
64%

	
25%

	
19%




	
6.

	
Sports field

	
3%

	
13%

	
3%

	
6%

	
64%

	
45%

	
30%

	
36%




	
7.

	
Unorganized green space

	
8%

	
11%

	
10%

	
6%

	
52%

	
45%

	
30%

	
38%




	
8.

	
Public green space

	
43%

	
49%

	
13%

	
15%

	
16%

	
9%

	
28%

	
27%




	
9.

	
Public green space

	
32%

	
45%

	
32%

	
21%

	
16%

	
9%

	
20%

	
25%




	
10.

	
Public green space

	
27%

	
26%

	
30%

	
19%

	
30%

	
38%

	
13%

	
17%




	
11.

	
Public green space

	
20%

	
34%

	
17%

	
13%

	
50%

	
32%

	
13%

	
21%




	
12.

	
Public green space

	
20%

	
4%

	
23%

	
11%

	
43%

	
68%

	
14%

	
17%




	
13.

	
Public green space

	
30%

	
47%

	
18%

	
6%

	
38%

	
26%

	
14%

	
21%




	
14.

	
Urban interior

	
10%

	
2%

	
10%

	
6%

	
73%

	
86%

	
7%

	
6%




	
15.

	
Urban interior

	
10%

	
28%

	
33%

	
32%

	
55%

	
38%

	
2%

	
2%




	
16.

	
Public green space

	
30%

	
6%

	
25%

	
11%

	
37%

	
68%

	
8%

	
15%




	
17.

	
Public green space

	
20%

	
15%

	
18%

	
11%

	
48%

	
55%

	
14%

	
19%




	
18.

	
Municipal square with public green space

	
32%

	
36%

	
17%

	
17%

	
38%

	
30%

	
13%

	
17%




	
19.

	
Urban interior with playground

	
58%

	
-

	
15%

	
-

	
22%

	
-

	
5%

	
-




	
20.

	
Public green space

	
25%

	
36%

	
22%

	
19%

	
42%

	
32%

	
11%

	
13%




	
21.

	
Urban interior

	
12%

	
13%

	
12%

	
19%

	
74%

	
66%

	
2%

	
2%




	
22.

	
Urban interior

	
23%

	
55%

	
33%

	
26%

	
38%

	
11%

	
6%

	
8%




	
23.

	
Playground with public green space

	
15%

	
49%

	
32%

	
13%

	
31%

	
8%

	
22%

	
30%




	
24.

	
Urban interior

	
18%

	
57%

	
48%

	
15%

	
32%

	
26%

	
2%

	
2%




	
25.

	
Playground with public green space

	
27%

	
53%

	
33%

	
13%

	
30%

	
21%

	
10%

	
13%




	
26.

	
Public green space

	
17%

	
21%

	
18%

	
6%

	
52%

	
49%

	
13%

	
24%
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Table 5. The quality of public spaces in Morąg—similarities and differences in the results generated by the direct and the remote approach. Source: own elaboration.
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	No.
	Public Space
	Percentage of Elements with Identical Scores in the Direct and the Remote Approach
	Percentage of Elements with Different Scores in the Direct and the Remote Approach





	1.
	Historical municipal park
	40%
	60%



	2.
	Market square
	53%
	47%



	3.
	Public green space
	48%
	52%



	4.
	Sports field
	40%
	60%



	5.
	Public green space
	52%
	48%



	6.
	Municipal park
	47%
	53%



	7.
	Unorganized green space
	56%
	44%



	8.
	Playground
	47%
	53%



	9.
	Public green space
	35%
	65%



	10.
	Public green space
	65%
	35%



	11.
	Playground
	50%
	50%



	12.
	Playground
	60%
	40%



	13.
	Playground
	44%
	56%



	14.
	Urban interior
	52%
	48%



	15.
	Playground with public green space
	47%
	53%



	16.
	Playground with public green space
	48%
	52%



	17.
	Municipal square
	63%
	37%



	18.
	Urban interior
	-
	-



	19.
	Public green space
	53%
	47%



	20.
	Municipal square
	58%
	42%



	
	Mean
	50%
	50%



	
	Standard deviation
	8%
	8%
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Table 6. The quality of public spaces in Orneta—similarities and differences in the results generated by the direct and the remote approach. Source: own elaboration.
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	No.
	Public Space
	Percentage of Elements with Identical Scores in the Direct and the Remote Approach
	Percentage of Elements with Different Scores in the Direct and the Remote Approach





	1.
	Sports field
	63%
	37%



	2.
	Unorganized green space
	63%
	37%



	3.
	Unorganized green space
	62%
	38%



	4.
	Unorganized green space
	53%
	47%



	5.
	Municipal park (under construction)/green space
	58%
	42%



	6.
	Sports field
	67%
	33%



	7.
	Unorganized green space
	62%
	38%



	8.
	Public green space
	60%
	40%



	9.
	Public green space
	63%
	37%



	10.
	Public green space
	57%
	43%



	11.
	Public green space
	52%
	48%



	12.
	Public green space
	55%
	45%



	13.
	Public green space
	57%
	43%



	14.
	Urban interior
	72%
	28%



	15.
	Urban interior
	48%
	52%



	16.
	Public green space
	48%
	52%



	17.
	Public green space
	67%
	33%



	18.
	Municipal square with public green space
	67%
	33%



	19.
	Urban interior with playground
	-
	-



	20.
	Public green space
	55%
	45%



	21.
	Urban interior
	67%
	33%



	22.
	Urban interior
	38%
	62%



	23.
	Playground with public green space
	43%
	57%



	24.
	Urban interior
	43%
	57%



	25.
	Playground with public green space
	50%
	50%



	26.
	Public green space
	55%
	45%



	
	Mean
	57%
	43%



	
	Standard deviation
	9%
	9%
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