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Abstract: The harmony relationship between people and places is crucial for sustainable development.
The smart sustainable city concept is widely based on making efforts to understand this relationship
and create sustainable communities. The placemaking process is highly dependent on people’s
perception of places, events and situations in which they find themselves. Moreover, the greater the
event scale, the more essential the research concentrated on them. A certain number of scientific
papers have focused on the event management and event perception; however, there is still a research
gap in works regarding sustainable development concepts. Thus, to fill this gap, the framework for
large-scale event perception evaluation was created. Moreover, the cognitive map of large-scale event
perception based on the Szczecin city citizens’ opinions was created. In order to acquire the opinions,
a questionnaire with spatial–temporal measurement scales was applied. The representativeness
estimation method, natural event ontology and framework for image interpretation were used for
event segmentation. The storm phenomenon scenes were selected for picture measurement scale
creation. The most significant factors of large-scale event perception were identified based on the
questionnaire results. Finally, the cognitive map of global event perception factors is presented.
By applying the analysis presented in this paper in various industries, relevant policies related to
different dimensions of the citizens’ well-being could be created by governments.
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1. Introduction
Recently, human behaviors analysis has begun to play a significant role for smart
city construction [1]. Indeed, the connection between people and place is essential for
creation of sustainable communities. Sustainability citizenship and placemaking are linked
to realizing places and use of the citizenry to enact change [2] (p. 192).
Moreover, it is important to determine and understand the main qualities and characteristics linking people and places. Managers will be able to concentrate their efforts on
appropriate initiatives and events to improve them [3]. Emerging information technology,
such as Big Data, IoT, and remote sensing observing systems, helps to understand and
interpret the people’s emotions and behaviors within the urban communities and plan the
actions based on the results of the interpretation [4].
It needs to be highlighted that “the recent discourse on placemaking theory focuses
on an interplay of physical factors, socio-cultural perceptions, and collaborative planning
and mind-sets” [5]. According to Turvey, “the complex task of place-making to build
sustainable communities has been challenging yet compelling when finding solutions to
intertwined issues on the environment, the economy and society” [6] (p. 286). Thus, one of
the most important challenges of the smart city is situation evaluation and risk prevention.
According to the Global risk report 2020, five groups of risk are exists: economic risks,
societal risks, technological risks, geopolitical risks, and environmental risks [7]. The
purpose is the side effects anticipation, especially in case of global environmental and
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economic changes, such as, for example, the Brexit event [8]. This implies a reconsideration
of the emerging interrelationships between environment, economy, and people as a basis
for sustainable place-making [9] (p. 213).
Recently, information technology, especially internet communication technology, remote observing systems and remote sensing, urban data science, big data, and cognitive
systems have begun to play an increasingly important role in urban sustainability [1].
These technologies help to quantitatively understand the smart city, its functions, events,
and human behaviors in the cities.
Thus, one of the main purposes of sustainable society is to monitor, using digital
technologies, the current situation and prevent the negative effects of global environmental,
economic, and social events [10].
The contribution of artificial intelligence, robotics, and autonomous systems to solving
urban challenges is widely described in [11]. The authors identified five main categories in
which the cities articulate AI and robotics: automation, decision-making, education, smart
infrastructure, and smart mobility.
Moreover, the above-mentioned technologies play crucial role in urban event planning,
analysis, and management. The increasing meaning of urban events management for
sustainable development was highlighted by many authors.
From the management perspective, the urban event is often treated as the scheduled
event, which aims to increase the attractiveness and promote the concrete location [12,13].
The increasing meaning of urban events was also mentioned in books of Richards [14]
and Cudny [15]. In a book edited by Waldemar Cudny “Urban Events, Place Branding and
Promotion” authors explore the phenomenon of place event marketing. This book provides
a novel contribution to the literature, describing in-depth insights on the meaning and role
of urban events [15]. Moreover, in a work of Müller, “What makes an event a mega-event?”,
the author provides the multi-dimensional, point-based classification scheme of large-scale
events. The author distinguishes major events, mega-events, and giga-events [16]. Other
works is concentrated on studying the event perception [17–19].
In work [8] (p. 780) authors argue that “current work ignores the distinction between
an event, with a physical manifestation representing some form of change, and thus being
bounded in time (and space), and reactions to such an event broadcast in location-based
social media”.
Based on a literature review, it was concluded that there is a gap in research related to
large-scale event perception. The large-scale event is a complicated phenomenon, which
introduces changes on three core city dimensions: social, economic, and environmental.
Hereby, the proposed in this paper framework for large-scale event perception evaluation takes into consideration the relationship between three dimensions of the sustainability
concept. The paper then presents the new framework for large-scale event perception and
holistic situation evaluation regarding sustainability concept and using spatial–temporal
measurement scales with natural environmental scenes.
In [20], the authors concluded that “natural images have been used in two ways in
perception research: as a source of information about human environments, and as stimuli
in experiments” [20] (p. 569).
In this paper, both ways presented in [20] were used to acquire the citizens perceptions.
Furthermore, it was proved by scientists that event perception is based on visual
image interpretation. “Images are an obvious source of distributional information relevant to vision, but they can also potentially give us the information about the cognitive
capacities” [21].
On the other hand, the visual interpretation of environmental images is a complex
process. “It includes the meaning of the image content but also goes beyond what can be
seen on the image to recognize spatial and landscape patterns and relations” [22].
It was also proven that dozens of visual mental imagery should be engaged in the
interpretation process when people see an event, an object, or a scene in the absence of
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the related visual input [23,24]. “Mental imagery lies at the intersection of vision and
memory” [25].
There are two ways to acquire the human judgments from images: the use of image
database statistics or to conduct the research based on one’s own pictures. According
to Griffiths et al. the growing number of large image databases presents many new
opportunities for scientific research [20]. On the other hand, authors highlight that “it is
challenging to collect relevant human judgments using these databases. Because of the
sheer number of images they contain, only a small proportion are likely to be relevant
to a particular research question” [20] (p. 58). In conclusion, the authors argue that new
experimental methods are needed. Thus, in this paper the new approach based on picture
measurement scale application to citizens’ perception evaluation is presented.
Summarizing the above mentioned, the large-scale events analysis such as for example Brexit, COVID-19 or global warming are crucial for the maintaining the sustainable
development. The large-scale events could introduce changes in the three pillars of the
sustainability. They often bring the destabilization, risk, changes, and new challenges.
Moreover, these changes are complex, unpredictable, and hard to evaluate, especially
from the citizens’ point of view. Thus, the situation perception evaluation requires the
understanding of the nature of the changes and influencing factors.
In the emerging situation of the COVID-19 pandemic, such evaluation takes on great
importance. The society should be prepared to evaluate the changes that take place not
only in the economic sphere [26–29], but also in the social–cultural sphere [30–32], and the
sphere of physical and psychical people health [33–37].
The main purpose of the research was to create the conceptual framework for largescale events perception evaluation within smart sustainable cities. Several research methodology approaches were used. The literature study was conducted to analyze the current
approaches to spatial semantics and knowledge representation, as well as event perception
analysis. The spatial–temporal measurement scale was developed to acquire the citizens
perception based on congregation of the concepts presented in Table 1. The cognitive map
was applied to present the factors have impact on the large-scale event perception.
The paper is organized as follows. First, the literature review is presented. Based on
literature review results the framework for large-scale event perception evaluation was
created. In next part of the paper, the research methodology and the results are described.
The main factors which had influence on events perception were identified and analyzed.
In the final part of the paper, conclusions and future research perspectives are discussed.
2. Literature Review
The literature study was initiated with event management concept analysis.
“Event management refers to the targeting and managing of designed public
events geared to invest emotional energies and economic resources to selected
goals” [12] (p. 1).
Regarding the sustainability concept, event management is based on three interconnected groups: economic, social, and environmental. These groups are presented and explained in literature in different ways: mainly as the “pillars” [38–44], “dimensions” [45,46],
“components” [47], or as “perspectives” [48].
Ghavampour and Vale suggest that place-based engagement could be a way of managing large-scale issues [49]. Figure 1 presents the conceptual interpretation of sustainable
event management and its main stages: event planning, execution, and evaluation. The
first two stages refer to scheduled events. The third, evaluation stage, could be also applied
also for unplanned, spontaneous events. The evaluation stage should contain not only
economic, environmental, and social indexes calculation, but also the citizens’ event perception evaluation and the response analysis. Situation monitoring should occur throughout
the process of event lifecycle.
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Figure 1. The conceptual interpretation of sustainable event management in smart cities for perception evaluation.

According to Richmond and Zacks, “event perception research has tended to focus on
how individuals process dynamic visual events in the moment” [50]. Thus, the term “event
perception encompasses a range of phenomena involving the processing of temporally
extended, dynamic information” [51] (p. 1).
From psychological point of view, Zacks in 2008 defines event “as a segment of time
in a given location that an observer perceives as having a beginning and an end” [18].
In psychology domain, attention has focused on events that are relatively brief, on the
timescale of seconds to minutes, and that are perceived rather than, say, read about.
Representations of events cover spatiotemporal location, the people and objects involved,
and the relations between these elements [52] (p. 609). In 2007, in a paper by Richmond,
Gold, and Zacks [53], the authors present a theory of the perception of everyday events,
review psychological data that have informed the theory, and discuss possible neural
substrates of the theory’s components. The ability to perceive an event in such a way
is supported by using later memory for the event. Moreover, event perception can be
described by a relatively stable state at which predictions about the future development of
the observed action guide perception [54].
From economy and technology perspective the events have more global nature. They
may affect the entire world, continents, or countries. Furthermore, according to Zacks et al.
“the spatial and temporal boundaries of events also can be fuzzy—it is sometimes difficult
to say where or when one event ends and another begins” [17] (p. 273), especially in case
of global events.
Several research were conducted to study the environmental events [55,56]. On the
other hand, some papers describing the interrelation between the economic events and
environmental events perception were published. In 2019, Dankel et al. proposed the
conceptual framework for collective reactions analysis to the Brexit event [8]. The authors
have used the data extracted from Flickr image database to conduct the study. However,
Griffiths et al. argue that it is challenging to collect relevant human judgments using large
image databases [20].
In 2019, Pilipczuk and Nowakowski [57] checked the possibility of using the spatial–
temporal environmental scales to study the current economic and technological development in Poland in 2018. The scenes of “stormy sky” with different contrast levels were used
to create two different scales [57]. The data were collected in 2018 using the questionnaire
method [57]. The respondents were asked to review the current economic situation, situa-
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tion on the labor market, and situation on ICT market in Poland. The online questionnaire
was created and shared in open access using the Google Forms application. The results of
scales acceptance were presented, and cognitive load was also calculated.
Additionally, more detailed results of the literature study are presented in Table 1.
These concepts and theories were grouped by three perspectives: economic perspective,
semantic perspective, and cognitive perspective.
Table 1. The literature review summary.
Concept

Core Elements Used for Framework

Source

Economic Perspective

Event perception

“Events are key components of perception, attention, and memory”. The term
event perception encompasses a range of phenomena involving the processing of
temporally extended, dynamic information” [51], p. 1.
“Perception–roughly hierarchical process in which sensory information is
transformed into representations. Particularly important are representations of
states of the world. The spatial and temporal boundaries of events also can be
fuzzy” [17], p. 2.

[17–19,51–54]

Event management

“Event management refers to the targeting and managing of designed public
events geared to invest emotional energies and economic resources to selected
goals” [12], p. 1.

[12–16,58]

Event segmentation

“Event segmentation arises from the perceptual processing stream. In the visual
modality, this corresponds to basic information about brightness, color, edge
extraction” [17], p. 2.

[17], p. 2

Sustainability

According to different scientific sources the concept of ‘sustainability’ includes the
three interconnected groups of goals: economic, social, and environmental. These
groups are presented and explained in literature in different way: mainly as the
“pillars”, dimensions, etc.

[10,38–47,59]

Semantic Perspective

Ontology

“Knowledge representation in formal ontologies must approach experts’ cognitive
semantics to capture how humans conceptualize geographic features” [60].
Ontologies used in the geographic domain may include spatial and/or temporal
information [60]. Spatial reasoning can be defined as “the domain of spatial
knowledge representation, in particular spatial relations between spatial entities,
and of reasoning on these entities and relations” [61], p. 89.

[60], p. 926
[60], p. 918,
[61,62]

Pictorial analysis

A multi-resolution data visualization approach for monitoring and diagnosis of
complex systems.

[63]

Place semantics

Place semantics can be studied from thematic, spatial, and temporal perspectives
or their combination [64]. “By combining space, time, and thematic topics to
obtain a more comprehensive understanding on places and the associated events”
[64]. “By combining time and theme, the evolution of topics over time could be
explored, such as the emergence of new topics and the disappearance of old
ones” [64].

[64]

Landmark recognition

Landmark recognition method attempted to match landmark photos based on
visual features, after filtering a set of images based on their location context.

[5,17,25,27]

Social symbol grounding

“Social symbol grounding refers to the ability to communicate with other systems
by the creation of a shared lexicon of perceptually-grounded symbols” [60].
Scientists claim that cognition is embodied—that is, symbols must be grounded on
perceptual, motoric, and emotional experience. The semantic image interpretation
can be seen as a symbol grounding problem. In this context, ontologies provide a
powerful framework to represent domain knowledge, concepts, and their
relations, and to reason about them. The artificial intelligence is useful tool for
symbol grounding.

[17,60,62]
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Table 1. Cont.
Concept

Core Elements Used for Framework

Source

Natural phenomenon
perception and
interpretation

Natural hazards are almost always associated with the risk and disaster. Most
research is concentrated on risk/loss perception. The natural phenomena which
could be used to describe the perception on global economic event should be
selected depending on it scale, intensity, and risk level. It should be possible to
describe development of this phenomena in time and space using the pictures.
There are differences in perception of natural phenomena. Some groups are more
vulnerable to climate change and extreme events, [65,66], p. 12519.

[65,66]

Cognitive Perspective

Response analysis

The response to the event has significant meaning for citizens. In the paper of Cai
et al., the authors established an SEM of the associations among emotional
response, cognitive response, and behavioral coping [67]. Firstly, emotional
response as a respective factor for psychological health. Secondly, cognitive
response consisted of paranoia and obsessive compulsion. The third area was the
style of the population [67].

[67]

Collective reaction

In 2019, Dankel et al. proposed the conceptual framework for study the collective
reactions on the Brexit event with spatial images extracted from Flickr database.

[8]

Representativeness
analysis

A common proposal in cognitive psychology is that people use representativeness,
a similarity-based heuristic, to make these decisions. The image representativeness
could be calculated.

[68]

Kobrinskii approach

In 2000 and 2008, Kobrinskii proposed the symbolic-image approach to
knowledge base creation by using the symbolic ranges. According to his approach,
the holistic picture created in mind has many related images which can be ranged
according to associations and posted in the knowledgebase.

[69,70]

Spatial-temporal
measurement scale

In 2019, Pilipczuk and Nowakowski have checked the possibility of using the
spatial–temporal measurement scales with storm evolution images to study the
citizen’s opinions on the current economic and technologic situation in Poland in
2018. The authors proved that this scale could be used for opinion acquisition.

[57]

The above-mentioned concepts were used in process of developing the framework for
event perception evaluation presented in next part of the paper.
3. Materials and Methods
Based on the literature study, the large-scale event perception evaluation framework
was created (Figure 2). The framework consists of three main stages: research preparation,
research conduction and analysis and evaluation stage.
The process begins from the event analysis. It could be analyzed according to scale
(local scale, large-scale, global scale), sphere (economic, social, environmental) duration
(short-term, long-term), risk level (for example: low, average, high), and type of the impact
(positive, negative, or neutral).
At the second stage, the appropriate natural phenomenon was selected. The natural
phenomena should be selected based on results of the event analysis according to the
same criteria.
The ontology for natural images interpretation was developed based on works of
Bhatta et al. (2008), Grishin et al. (2003), Huang et al. (2017), Arvor et al. (2019), Kuhn et al.
(2007), Chen et al. (2016), and Jenson et al. (2007) (Figure 3). The ontology has been
simplified for the purposes of describing mental concepts.
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Figure 2. The framework for event perception evaluation.

The next step was the representative images selection. Then, the representative images
have been selected, the measurement scale construction begins (semantic stage). The scale
should be created regarding to phenomenon evolution stages keeping the time intervals.
The representative photo was analyzed according to following levels:

•
•
•

Level I. Holistic image: stormy sky. (Features: dominant color/tone, texture.)
Level II. Structures: Light clusters, phenomena clusters, precipitation clusters, cloud
clusters Features used: type, name. )
Level III. Objects: sky, wind, clouds, sun, ray, lightning, tornado, precipitation, land,
buildings Features used: type, name, size, color, texture, location, situation.

The defined levels were structured by creating the framework for “stormy sky” image
interpretation (Figure 4). The structure was based on ontology natural phenomenon image
interpretation ontology.
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Figure 3. Natural phenomenon image interpretation ontology.

Figure 4. The framework for image interpretation to describe the concept of “stormy sky”.

In Figure 5, two examples of representative images of “stormy sky” are presented.

Figure 5. The examples of the representative images of “stormy sky”. Source: own preparation based
on work.

The scale was created with respect to sustainable planning, starting from the center
(balance) point—the most representative scene of the storm phenomenon.
The number of pictures was limited to nine regarding the fuzzy reasoning statements
(Figure 6). According to expert’s opinions, the number of quantifies should not be greater
than nine in order to ensure the correct and easy interpretation.
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Figure 6. The example of spatial–temporal scale for global event perception evaluation based on nine-stage storm phenomenon.

After that, the selection of representative scenes with similar temporal intervals was
done. The 3 of scenes from storm forming stage and free from storm finishing stage were
used. To complete the scale, one scene after the storm and one before the storm were used.
The set of photos as P = {p} was defined (Figure 7). The set was divided on five
elementary sub-sets (E). p5 was defined as the most representative scene, which includes
the greater number of representative objects and structures based on framework for image
interpretation (Figure 4). The scenes from p2 to p4 present the storm forming cluster in
comparable phase intervals. The scenes from p6 to p8 present the storm ending clusters in
comparable phase intervals. The scenes p1 and p9 present the clear sky as an equivalent of
the clear and safe situation.

Figure 7. Natural event segmentation procedure.

In Appendix A, the tagged and discarded images are presented.
According to Chen, 2016, “the expert knowledge mobilized by environmental scientists to interpret remote sensing images tends to be somehow discarded from the datadriven image analysis, the development of knowledge-driven approaches has been identified as one of the most important directions of research by the remote sensing community” [71] (p. 913).
Additionally, according to Kuhn et al., knowledge representation in ontologies should
approach experts’ cognitive semantics to describe the way humans conceptualize geographic features [72].
Therefore, the levels of image interpretation proposed in this paper were constructed
as knowledge-driven and are more general than classic geographic ontologies with focus
on perception acquisition. The levels were created based on following sources: [69–77]. It
contains of structures, objects, and spatial relations.
The next stage was the target group selection and questionnaire construction. The
target group was made up of Szczecin’s city citizens. The first part of the research was
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conducted in 2018 [57]. The questionnaire created in Google Forms was selected as the
research method.
First, respondents were asked to evaluate the current economic situation and technological development level in Poland using the measurement scales constructed based
on the photos presenting the stages of storm phenomenon evolution [57]. At the second
part of the research, the respondents were asked to provide the word interpretation of the
perceptions related to chosen scene (photo). The verbal interpretation was used to analyze
the source conceptual metaphors (environmental objects, structures, and spatial relations)
and target conceptual metaphors (social concepts).
The questionnaire includes only two questions: one with the picture measurement
scales and second with the verbal interpretation (metaphors) of the selected scenes. The
perception factor analysis could be done using one of following methods: fuzzy sets,
descriptive statistics, ontology.
The final stage was the perception analysis and evaluation stage. The three methods
could be used response analysis, factor analysis, descriptive statistics. The final evaluation
results could be provided using fuzzy cognitive map. Additionally, at the end, the world
event perception map using GIS software could be created (in case of global events).
In 2020, the analysis of perception factors was done, and the core perception factors
were identified. A total of 588 cases of storm scenes interpretation were processed. Eightyfour cases of scenes were finally selected by citizens. The verbal associations related to the
chosen by citizens scenes were analyzed.
4. Results and Discussion
The following relationships of the source and target conceptual metaphors from social
and environmental domain (objects, structures, and spatial relations) were identified:

•
•
•
•
•
•

Stability/variability—the lack of wind/strong wind, the lack of cloud/chaos in clouds;
Threats/safety—presence/absence of dark clouds, tornado, lightening;
Chances—presence/absence of rays, light; dark clouds flying away; sun above the
clouds/sun behind the clouds;
Satisfaction/unsatisfaction—clear sky, sun/cloudy sky; absence of sun;
Clarity/lack of clarity,–clear sky, sky with light clouds/clouds; dark colors;
Sustainability/confusion,–balance in colors, even clouds dispersion/lack of even dispersion.

Based on number of acquired conceptual metaphors, the percentage of the impact of
each factor was calculated (Figure 8).

Figure 8. The graphical presentation of the impact of the urban event perception factors.

The impact of the factors on event perception is presented on Figure 8. The research
reveals that the satisfaction was the most significant factor—36%. This result is convergent
with the conception of happiness in smart sustainable city [78–80].
The second place took the “clarity of the situation” factor—31%, and the “chances on
successful development”—29%. The rest of factors had similar impact—from 10 to 12%.
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Several of respondents highlight the meaning of arrangement, development, the
seriousness of the situation and harmony in situation. However, their number was too
small to take these opinions into further consideration.
The results of survey were compared with the literature of the domain. The core
factors connected to citizens well-being that have influence on smart cities development
are sustainability, risks evaluation, prevention and elimination, citizens happiness and
safety. The analysis reveals that the extracted factors were in line with the current global
concepts [7,78–80].
Based on results of the perception analysis the cognitive map of global event perception was created (Figure 9). The cognitive map was applied as an extremely popular tool in
exploring and visualizing the determinants and factors in social–economic research [81–84].

Figure 9. Cognitive map of global event perception by urban community.

The weights were assigned according to percentage of citizens opinions. The five of six
factors have positive influence on global event perception. The threats have the negative
influence on event perception.
5. Conclusions
The large-scale event perception evaluation is strongly complicated process due to
complexity of nature, risks deafferentation, cross-culture nature, multilingual nature, and
difficulty in predicting.
The advantage of the proposed framework is that it is applicable for different groups
of citizens, regardless of age [85], gender, region of residence, etc. The measurement scale
with nature phenomena is understandable for every person. It provides the extracted
information unification.
The presented sample of measurement scale is not an universal one. Depending on
event characteristics, different phenomena could be chosen for different event perception research. Although, the purpose of the research was to create the framework with
spatial–temporal measurement scale which will be useful for every person and region or
country regardless of demographic conditions, the selected natural phenomenon should be
acceptable and well-known to most of the citizens in their urban community.
The research has several limitations. First, the developed framework was based on
research conducted only for Poland. It would be better to make attempts to apply it for a
larger scale.
Moreover, the image interpretation may depend on citizens’ cognitive style [86].
According to authors of work [86] Object-Spatial-Verbal theoretical model of cognitive style
identifies three relatively independent dimensions: object, spatial, and verbal cognitive
style. On the other hand, it is complex, time-consuming, and laborious task.
The further research will be concentrated on above-mentioned gaps analysis and
elimination, as well as on more experiments related to using spatial–temporal scales in
event perception.
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The analysis of relationships existing between the environmental and social conceptual metaphors allowed to define the event perception factors. However, more research
related to environmental and social metaphors relationship analysis should be done. The
relationships of the source and target conceptual metaphors from social and environmental
domain should be studied to provide the fuzzy rules which could be contained in knowledge bases of intelligent systems. As long as they could be analyzed and presented by
means of cognitive mapping and cognitive modelling, the perception factors could be
automatically evaluated by cognitive decision-making supporting systems.
Moreover, the spatial–temporal picture measurement scale together with cognitive
linguistic analysis can replace the complicated ambiguous questionnaire method in process
of perception acquisition. In this way, the picture measurement scales can contribute to the
methodology improvement.
The dynamic, unplanned large-scale event perception evaluation is the challenging
task for smart city managers. Beyond the event perception evaluation, the framework
could be applied in large-scale research projects to evaluate global risk, disaster perception,
economic and social situation in urban regions, and many others.
Moreover, the presented framework could be applied for COVID-19 perception evaluation. However, at the moment the framework is a conceptual one. Many experiments
should be done to elaborate more detailed procedure. Thus, the future work will address
the question how cities will find themselves in a Post-COVID world and what are the key
factors likely to influence the citizen’s COVID-19 perception.
Currently, a large amount of research is focused on COVID-19 perception. In work of
Shorey et al., the authors have identified the five main themes of COVID-19 perception. They
are “fear and concern, panic buying and hoarding, reality and expectations about the situation,
staying positive amid the ‘storm’ and worries about the future” [87], p. 666. Interestingly, the
authors underline the mental association of COVID-19 and storm phenomenon.
The study conducted by Bruine de Bruin was aimed to examine age differences in
risk perceptions, anxiety, and depression [88]. The presented findings agree with studies
suggesting that “adults in United States who are relatively older tend to report less negative
emotions, better mental health, and less responsiveness to daily stressors and experience
less depression and anxiety” [88], (p. 26).
During another COVID-19 risk perception study the following risk-related cognitive
variables were extracted: fear, anxiety, and uncertainty [89].
The abovementioned works, as well as more other works in the field affirm the
reasonableness of the picture measurement scale application to the COVID-19 event perception evaluation.
Based on perception factors, relevant policies related to mental citizens’ health could
be created by the government. As mental health is related to emotional, psychological,
and social well-being, all these spheres should be covered by the perception’s evaluation
study [90,91].
According to Malek et al. “considering citizens’ perceptions about and perspectives of
smart city development is seen as a sound strategy for many political and administrative
leaders” [92], (p. 1). Developing a “smart city”, leaders can follow various pathways
and strategies basically associated with technology-focused perspective, a data-driven
perspective, environmentally influenced perspective or citizen-centric approach.
This paper generally contributes to citizen-centric perspective literature with respect
to other perspectives. Nevertheless, “following a people-centric smart city developmental
path” means “a societal approach that involves public engagement” to measure “wellbeing, the state of happiness, and respond through its public policy frameworks” [93],
(p. 141). In this paper, the idea of citizen-centric approach was not limited to citizen’s
participation in decision-making. The author states that this approach should finally lead
to self-identification with the city, giving rise to the feeling that “this City is my City” and
its evaluation.
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Appendix A

Figure A1. Discarded scenes.

Figure A2. Ranged representative photos of “stormy sky” concept. (a) The p5- central scene. (b) The
closest scenes—p4 and p6.

Figure A3. All the selected scenes. (a) Sky before the storm. (b) Stormy sky during the storm. (c) Sky
after the storm.
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