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Abstract

:

Climate change impacts the urban environment and landscape changes worldwide. To understand how South Korean citizens perceive these changes and what they expect for the future landscape, this study analyzed urban residents’ perceptions through text mining. Data related to the keywords “future landscape”, “future environment”, “well-being”, and “climate change” were collected from July 2020 to July 2021 from the Korean search engines Naver, Daum, and Google using the tool TEXTOM. Keywords, importance, and related words were derived through word frequency, TF-IDF, and N-gram analysis. CONCOR analysis was used to derive the meaning and relevance of the words. In “future landscape”, results showed a high frequency of the words “complex”, “apartment”, “future value”, and “sale”, and the connection strength was higher between “complex”, “landscape”, and “future value”. In “future environment”, “eco-friendly” showed the highest word frequency, and the words “New Deal”, “hydrogen” and “mobility” showed a high frequency and correlation. For “well-being”, “Green Cross” (a well-being-related company) showed the highest frequency, and the connection strength between satisfaction indexes was high. For “climate change”, “response” showed the highest frequency, and the connection strength between “carbon-neutral”, “UN-convention”, and “plan-establishment” was high. These results showed that South Koreans associate landscaping with the value of apartment complexes, that they expect solutions to mitigate climate change impacts with green and eco-friendly strategies, and lastly that well-being-related companies are receiving a great deal of public attention. Thus, it is expected that the results will help plan effective landscaping approaches to respond to environmental changes.
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1. Introduction


Emerging environmental problems due to global climate change are threatening the health and survival of humankind along with changes in the future environment. From climate-related illnesses to risks to food safety and nutrition, mental health and well-being, the occurrence of these threats has increased alarmingly [1]. The interactions among rapid urbanization, the concentration of population in urban areas changing the urban form, and climate change can create various risks for cities, such as urban heat islands, flooding, water scarcity, and other hazards [2]. The reduction of biodiversity is becoming more serious, as climate change is affecting ecological processes and endemic and threatened species are under environmental pressure [3,4]. Asian cities have regionally specific risk profiles, as the rapid land-use change, and global processes increase the risk of extreme events [2,4].



South Korea is a country deeply impacted by climate change, with one of the highest increases in the average temperature compared with other countries, resulting in increasing concern among citizens, who believe that the government should take responsibility to address this issue [5]. Since the COVID-19 outbreak, the restrictions on activities affected human well-being, as participation in recreational activities declined [6]. However, according to the “COVID-19 Community Mobility Report” released by Google, the use of parks in South Korea has continuously increased since the spread of the pandemic, with the infectious disease being one of the main factors impacting the growth [7,8]. Therefore, the demand for a healthier and safer outdoor space has increased significantly, and as leisure activities in indoor spaces were restricted, parks became a solution with a relatively low risk of infection from COVID-19, where physical activities and social exchanges are possible within a limited range [9]. Moreover, climate change can increase the use rate of urban greenspaces as citizens seek a cooler microclimate in green areas during periods of high temperatures [10].



This urgently requires practical studies in landscape science in terms of responding to climate change, dealing with rapid urbanization, and improving urban ecosystem services. Modern landscaping is a specialized field that practices all three directions, and its social value is being reset [11]. Landscape architecture is attracting attention in this respect, with its role recently expanded, as research related to “landscape urbanism” is being actively conducted [12]. As the awareness of the loss of biodiversity and the importance of ecosystems is increasing, the recognition of the potential of ecological systems to respond to climate change is also increasing. Therefore, using landscape systems as a response to climate change is an emerging topic among scholars [3]. The Ministry of Economy and Finance released the Korean Green New Deal Policy in 2020, with a list of projects aiming for a green transition of infrastructures, comprising plans to turn “public facilities into zero-energy buildings, restore the terrestrial, marine, and urban ecosystems, and build a management system for clean and safe water” [13]. To achieve these goals, landscaping can be used as a strategy to build green infrastructure, parks, and green areas to promote health and well-being after the COVID-19 pandemic. In addition, it is possible to pursue the convergence of all fields of landscape-related industries, such as virtual reality and the smart city concept. Taking into consideration that “collecting, disclosing and utilizing data in areas closely related to people’s lives” is one of the projects of the Digital New Deal [13], this approach can contribute to gathering data to plan countermeasures according to future environmental changes by communicating with the “digital generation” in the digital space.



Considering regionally specific risk profiles, it is possible to affirm that landscape and climate change have implications for adaptation at the ground level. Still, subjective sense of place and landscape are still poorly researched in studies of adaptation to climate change, although individual perceptions can lead to different climate adaptation approaches [14]. For this reason, this research was conducted to understand the perception and prospects of residents on the local level, and to give insights into how landscaping could properly respond to urban changes considering citizens’ perspectives.



Most of the research related to South Korean citizens’ perception of the urban environment and landscape is focused on post-occupation analysis, usage behavior, or preference analysis using surveys and questionnaires [15,16,17,18] and even mapping [19] methods to propose improvement plans for green areas. However, some studies, especially after the COVID-19 outbreak, were conducted using text mining and social network analysis [20,21,22,23] to analyze behavior characteristics, use changes, and users’ perceptions, as personal contact became difficult. Comparing the results of the previous studies, it was possible to see that the studies conducted using text mining allowed the analysis of a much larger amount of data (such as 268.319 SNS posts [20]) and the analysis of data collected from a longer period of time (from June 2017 to May 2020 [21]) than compared to the studies that used questionnaires and field surveys (497 samples collected for 21 days [18]). Jin et al. [24] used several text mining methods such as keyword network analysis, among others, and identified an increasing frequency of specific phenomena terms resulting from climate change in environmental news channels, such as heat waves and cold waves, as well as a trend of policy discussion on climate change issues.



Text mining extracts meaningful structured information from text data, enabling the identification of key concepts and their relationships, patterns, and attributes [25]. As the cost and time of collecting large-scale data are reduced with text mining methods, research analyzing key issues or trends using big data is increasing. However, more research in the environmental field is needed, as it is still in the early stage [24]. Therefore, it is expected that this methodology combined with visual representation can demonstrate common future landscaping trends.



In this context, this study aims to analyze the keywords “future landscape”, “future environment”, “well-being”, and “climate change” from citizens’ perspectives, using text mining and social network analysis. In Section 2, we introduce the TEXTOM tool, and the text mining techniques used: word frequency, TF-IDF, N-gram, and CONCOR analysis. In Section 3 we present the text mining results, following the sequence mentioned above for each keyword. Furthermore, in the discussion section, we attempted to suggest directions that landscaping should take to respond to changes in the future environment based on the local context, as citizens are the main users that experience and give sense to the landscapes. Finally, in the conclusion section, we present the main findings, limitations, and implications of the study.




2. Materials and Methods


Big data analysis allows the collection of raw data for the desired keyword in a short time and at low cost, also providing the possibility to grasp the changing aspects of society quickly. By identifying patterns and prospects through text mining, visualization of the results makes it easy to persuade citizens about policies and logically present solutions. Therefore, to analyze citizens’ perceptions of landscape in the scenario of COVID-19 and the digital era, the text mining approach was selected to investigate a large amount of data that will provide insights into important factors that impact the practice of landscaping and planning of green policies. The research structure is presented in the following diagram (Figure 1).



This study uses the TEXTOM tool to collect data from Korean blogs and social networking service posts. Data collection for this study was conducted by limiting the period to about one year, from July 2020 to July 2021, about the four keywords (originally in Korean) “future landscape”, “future environment”, “well-being”, and “climate change” from representative search engines in South Korea such as Naver, Daum, and Google. The collection channels were chosen due to the following reasons: first, because they are the top three most used channels in South Korea, and second, as the purpose of this study is to find out the overall trend of landscape and environment, news websites and blogs are relatively rich sources of content where users freely share their experiences and opinions.



The four keywords were chosen based on previous studies and mainly based on the Sixth Assessment Report of the Intergovernmental Panel on Climate Change [4]. In the chapter that describes impacts, adaptation, and vulnerability with a focus on Asia, it is mentioned that Asian countries are the most vulnerable to climate risks, with cities and infrastructure, and terrestrial ecosystems being the main sectors susceptible to multiple hazards. The chapter also emphasizes the effects of climate change on the health and well-being of citizens, as vulnerability to extreme weather events increases water-related illnesses, malnutrition, mental health problems, and allergies. Regarding the measures that have been adopted to adapt to climate change, the report shows that solutions based on ecosystems, such as the planning of urban parks and green spaces aiming to reduce risks such as extreme heat and heat islands, have a medium impact on reducing risks and high impact on human well-being [4]. Therefore, it was identified that the four keywords have an important connection and relevance to this study, since “climate change” directly impacts the “future environment” and the “well-being” of citizens, and the practice of landscaping provides proven effective solutions to mitigate risks and improve the human well-being through the creation of parks and green spaces.



2.1. Data Collection and Preprocessing


TEXTOM, a Korean-based big data program, is a software that is useful for network analysis as it searches for keywords on search engines to provide data and related terms rankings and provides matrix information according to the frequency of the searched keywords [26]. In the first step, the keywords, collection period, and collection channels were defined and inserted in the TEXTOM tool to collect the data. After obtaining the unstructured data, in the preprocessing stage, a refining process was performed to subdivide the collected unstructured data into morphemes [27]. Unnecessary words such as pronouns and synonyms, and duplicated posts were deleted, and to secure the reliability and objectivity of the research results, the final data to be used in the research were obtained after the third refining process. The text mining techniques applied are explained below.




2.2. Text Mining Analysis


Text mining, or text data mining, is a method of extracting meaningful data by modeling and structuring unstructured text data using a mechanical algorithm [28]. In addition, text mining is an exploratory data analysis process that allows for the discovery of useful, previously unknown information [29,30,31]. In other words, it is a process of structuring an input text from a large amount of data, inducing connections and patterns through various mechanical algorithms in the structured data, and grasping their meaning to generate novel insights.



2.2.1. Word Frequency and TF-IDF Analysis


Word frequency and term frequency–inverse document frequency (TF-IDF), which indicate keywords’ frequency occurrence, are statistical numerical data indicating how important a specific word is [32]. TF-IDF mainly uses a method in which the importance of words is determined by calculating the weights between documents containing specific words, and sorting the weights with high values for the purpose of extracting keywords [33]. Frequency of appearance was analyzed through the four keywords “future landscape”, “future environment”, “well-being”, and “climate change”, and TF-IDF analysis was conducted to derive related terms for each keyword.




2.2.2. N-Gram Analysis


N-gram analysis is a method that calculates and visualizes a sequence of N words, which can represent the frequency of syllables or words placed after a particular word in a large volume of documents as quantitative figures [34]. By examining the connection between the derived terms and initial keywords, the meaning of the derived keywords was identified, and the connection strength and related words that are important within each keyword were obtained.




2.2.3. Social Network (CONCOR) Analysis


CONCOR analysis is a method of classifying groups with an appropriate level of similarity by repeatedly performing correlation analysis [35]. In the case of semantic network analysis based on real language, the convergence of iterated correlation (CONCOR) analysis method—which divides the clusters based on the correlation of indirect connection patterns—is recommended, because words are an organization without a hierarchy [36]. Detailed research areas were classified through CONCOR analysis by grouping words with high relevance. When visualized by CONCOR analysis, the higher the frequency of words, the larger the node size, and the thicker the connection line between the nodes, the stronger the connection strength between words. It analyzed how words were related by keyword and identified the meaning and relationship between words based on urban residents’ opinions.



Analysis results were organized into tables and graphs for visualization, and interpretation was conducted based on the literature review as presented in the next section.






3. Results


This section presents the results of text mining analysis for “future landscape”, “future environment”, “well-being”, and “climate change”. First, the summary of the unstructured data collected is shown, followed by the results and explanation of each of the four keywords, conducted in the sequence of word frequency and TF-IDF, N-gram, and CONCOR analysis.



3.1. Data Collection and Preprocessing Results


Table 1 below shows the data collection results obtained from July 2020 to July 2021, through the most frequently used portal sites in South Korea: Naver, Daum, and Google.



For “future landscape”, 13,725 articles from Naver Blog, 27 articles from Naver News, 16.169 articles from Daum Blog, and 3369 articles from Daum News were selected as final analysis targets. For “future environment”, 164 articles from Naver Blog, 468 from Naver News, 4374 from Daum Blog, and 3612 articles from Daum News were collected. For “well-being”, 978 articles from Naver Blog, 464 articles from Naver News, 876 articles from Daum Blog, and 697 articles from Daum News were selected as final analysis targets. Finally, for “climate change”, 938 articles from Naver Blog, 920 articles from Naver News, 868 articles from Daum Blog, 770 articles from Daum News, and 321 articles from Google News were collected. The large number of posts about “future landscape” shows that the topic is highly discussed among South Koreans, even more than climate change, which was the only term with posts on Google News. This result can confirm the result obtained from the Jin et al. [24] study, which showed that the keyword “climate change” tends to decrease overall, while specific phenomena terms are increasing. This also reinforces the need to understand why and how the landscape subject is gaining attention from non-expert citizens.




3.2. Future Landscape Analysis Results


3.2.1. Text Mining Analysis


	
Word frequency and TF-IDF analysis






The word frequency and TF-IDF analysis results of “future landscape” revealed that “complex” (the term translated from Korean refers to apartment complex or industrial area) was searched the most, followed by “apartment”, “future value”, and “sale”, as shown in Table 2. This indicates that the current Korean apartment complex and landscaping industries are closely related, and most landscaping work—including construction work—is being carried out on apartments [37], which further indicates that the proportion of apartment landscape spaces is becoming an important factor that influences commercial properties and the real estate value of apartments. In addition, in the light of words such as “future value”, “sale”, and “premium”, the perception of “future landscape” for South Korean citizens is closely related to real estate value. The keywords “community”, “park”, and “nature” showed a moderate frequency, suggesting that measures to expand territoriality along with a change in perception of landscape should be discussed and studied.



	2.

	
N-gram analysis







As a result of N-gram analysis of “future landscape”, “complex→landscape” showed the highest connection strength (intensity number of 995), and the connection strength was found to be high between “future→value” (924), followed by “apartment→sale” (589), and “community→facility” (561) (Table 3, Figure 2). As with the TF-IDF analysis results, it can be interpreted as a result of the recognition that landscape is closely related to apartments and is an important factor that can increase the value of future real estate. The reason that specific place names such as “Hwaseong Dongtan” and “Paju”, both cities in South Korea, are mentioned is because they are areas where large-scale housing site development or new towns are to be built or constructed. As of 2020, apartments accounted for a high proportion of domestic housing—51.1%, according to the Korean Statistical Information Service [38]. Therefore, “future landscape” is emerging as the future value of residential space for city dwellers. It can be said that the influence of apartments on urban space is very high, and if the apartment landscape space can be used more publicly, various changes—such as the improvement of ecosystem services that can respond to anticipated changes in the future environment, improvement of urban green space, and improvement of urban community as a public space—can be expected [39]. Open spaces in apartment complexes, that is, any space beyond the indoor space where residents perform daily activities, should have a stronger public space role. These spaces can be optimized through landscaping solutions, such as the implementation of green infrastructure to improve the microclimate, absorption of rainwater, and the creation of leisure spaces, thus acting as a response to climate change and promoting the well-being of residents and other users. The landscaping space of an apartment complex increases the satisfaction of its residents and is an important factor influencing the improvement of livability and quality of life [40]. Therefore, it should be planned as a space that is closely related to society and can offer diverse functions and facilities. The appearance of the company name Jeil Construction Ltd., which is a company specializing in the construction of apartment complexes, also reinforces this strong association of landscape with apartments. Considering that a pleasant environment can be provided through nature-based solutions, and green spaces can play a major role in the mitigation of climate change impacts and urban environmental problems [41], landscaping can be seen as one of the most important approaches to adapting to future environmental changes; therefore, studies in this area should be actively conducted.




3.2.2. Social Network Analysis (CONCOR Analysis)


As a result of the CONCOR analysis (Figure 3), the keywords related to “future landscape” were divided into five groups. For urban residents, “future landscape” is a major factor in creating a premium complex, influencing the real estate market, and improving the future value of apartments. “Architecture”, “design”, and “city”, were partially related to the territorial nature of “landscape”, and more ecology-related words such as “garden” and “nature” were also partially connected. Considering the characteristics of South Korea, where most residential dwellings are apartments, “future landscape” is closely related to apartments and is still recognized as a factor affecting the real estate market, instead of as a means capable of responding to climate change and urban environmental problems.





3.3. “Future Environment” Analysis Results


3.3.1. Text Mining Analysis


	
Word frequency and TF-IDF analysis






As for the frequency of words for “future environment”, “eco-friendly” was the most searched word, followed by “education”, “industry”, “business”, and “technology”. In the TF-IDF analysis, “education” was found to be searched the most, followed by “eco-friendly”, “industry”, “business”, and “technology” (Table 4). The interest in eco-friendliness has increased among city residents as various policies for eco-friendly cities have been announced to counter environmental problems caused by global climate change. The results showed the words related to government policies on the Green New Deal [13] such as “New Deal”, “hydrogen”, “smart”, and “mobility”, and as the plan includes the development of smart cities and hydrogen cars, it can be seen that citizens’ perceptions are highly related to government policies. In particular, the frequency of the word “education” was found to be high, indicating that continuous and proper education, understanding, and a change of perception are necessary for innovation in preparation for the future environment and successful policy achievement.



	2.

	
N-gram analysis







The N-gram analysis results of “future environment” (Table 5, Figure 4) revealed “future→environment” to have the highest connection strength (964), followed by “eco-friendly→future” (830), “future→education” (793), and “future→mobility” (791). Major factors in the future environment can be analyzed as “eco-friendly”, “education”, “mobility”, and “New Deal”, indicating that smart and energy-related words are attracting attention along with eco-friendly cities. From the perspective of the landscape industry, smart technologies related to the fourth industrial revolution technology are continuously being developed and studied. Smart cities, smart homes, smart farms; and precision agriculture, smart tourism, and smart healthcare technologies are highly linked by cooperation with landscaping [42]. Smart park creation [9], if it is linked with the Korean New Deal policy [13] and pursues smartization of the design, construction, and management process, can respond to future environmental changes as the social value of parks is improved due to the COVID-19 pandemic. Collaboration in the landscape industry that can respond to the future environment, such as greenway and pedestrian-friendly city construction linked to smart mobility, is required.




3.3.2. Social Network Analysis (CONCOR Analysis)


The results of the CONCOR analysis on the “future environment” can be divided into eight related groups, which indicate uncertainty and difficulty in predicting the future environment (Figure 5). As a common factor for each group, words related to “eco-friendly” are included, and it can be concluded that policies, related projects, and technology development for a healthy and sustainable urban environment are important in the future environment. In particular, electric/hydrogen vehicles, mobility, and related companies that use eco-friendly energy in line with the Korean Green New Deal and Digital New Deal policies [13] actively being promoted by the government, are attracting attention. As interest has increased in future environmental changes due to the COVID-19 pandemic, “safety”-, “response”-, and “COVID-19”-related keywords were also derived, which were analyzed in the same group as keywords such as “education”, “change”, “innovation”, and “policy”, indicating the importance of state–citizen cooperation to preparing for future environmental changes.





3.4. “Well-Being” Analysis Results


3.4.1. Text Mining Analysis


	
Word frequency and TF-IDF analysis






“Well-being” is a concept that encompasses the happiness, satisfaction, and health of citizens. Since 2001, it has been widely used in all areas of life, as the mass media has focused on introducing “well-being” and a “well-being lifestyle” [43]. In the dictionary, “well-being” means eating well and living well, in the sense of achieving happiness, but it is a concept that values peace of mind and spiritual abundance for a better life instead of material values. The World Health Organization, which first used the term well-being in this broader context, defines the culture of well-being based on social, economic, and environmental conditions [44]. As a social trend established in the 21st century, well-being is gradually expanding between generations and classes [45], and is becoming a major concern of citizens. In particular, the desire for well-being is growing stronger due to global climate change, rapid urbanization, and urban environmental problems caused by industrialization. In the word frequency analysis, “Green Cross” showed the highest frequency, followed by “health”, “consumer”, “environment”, and “index”, as can be seen in Table 6. In the TF-IDF analysis, “Green Cross” showed the highest frequency, similar to the word frequency analysis results, and other derived words were “environment”, “consumer”, “index”, and “health”. Linked with diet-related words such as “health”, “restaurant”, and “food”, the “Green Cross” is a company that is active in South Korea providing services such as health diagnosis, health solutions (nutritional treatment), pharmaceuticals, and medical care [46]. A word related to landscaping, “park”, was searched as a place to relieve urban residents’ desire for well-being; as the utilization rate of parks increased due to the COVID-19 pandemic, they are being considered an important factor in an eco-friendly city. The term “well-being” is already widely known in South Korea, and is becoming a field of great interest. The creation of public spaces and parks under the concept of well-being that combines urban culture with the satisfaction of the needs of residents, instead of a place seen just as a facility, can greatly contribute to an improvement in quality of life [47].



	2.

	
N-gram analysis







In the N-gram analysis, “satisfaction→index” had the highest connection strength (615), followed by “environment→satisfaction” (608), “consumer→environment” (601), and “Jangdan Soybean→Maru” (303) (Table 7, Figure 6). Since “well-being” is used in a way that is related to the lives of urban residents, interest in satisfaction index for daily life is increasing. In terms of well-being, as food-related industries are highly active, “Jangdan Soybean”, one of the local specialties produced in Jangdan-gun, Paju city in South Korea, was also ranked relatively high, as well as “Paju”. “Jangdan Soybean Wellbeing Maru”, is the name of a tourist zone in Paju city, created to promote the city’s agriculture. As for keywords related to “landscape”, the connection strength between “Yongso” and “park” was high due to the influence of the Yongso Well-being Park, located in Gijang-gun, Busan. Looking at the overall trend of “well-being”, it is possible to derive “nature-friendly life”, “healthy life by organic products”, “personal happiness”, and “strong curiosity and active action” [48] as characteristics of well-being. In connection with this, active research is needed not only for “well-being” but also for “healing”, “healing-themed spaces”, “parks”, and “community space”.




3.4.2. Social Network Analysis (CONCOR Analysis)


In the CONCOR analysis of “well-being”, the results were divided into five related groups (Figure 7), and a relatively clearer association could be derived compared with other keywords. The connection strength and correlation of the “environment–consumer-satisfaction-index” were the highest. As with the previous word frequency and N-gram analysis, this result was found because of the active nature of the food-related industry, and the perception of well-being being stronger in the health-related food industry than in outside spaces such as parks. We can also recognize the high interest in diet-related terms.





3.5. “Climate Change” Analysis Results


3.5.1. Text Mining Analysis


	
Word frequency and TF-IDF analysis






“Climate change” is the most controversial keyword around the world, and since the Paris Agreement in 2016 [49], it has emerged as the most important issue at the national and international level, along with air pollution caused by fine dust and ozone in urbanized areas. Climate change is a very complex phenomenon that occurs not only in one sector, but also in physics/environment, industry/economy, population/society, and energy (Table 8). Following these international trends, and South Korea’s response to climate change as expressed in the Climate Change Convention and the Kyoto Protocol (which were ratified in 1993 and 2002 and came into effect in 1994 and 2005, respectively) [50,51], research on climate change response in various fields is being conducted in earnest [52]. Urban floods, heat island effects, heatwaves, fine dust, ozone, etc., caused by global climate change are causing enormous damage worldwide, and various policies are being introduced and active research conducted to mitigate these events. There is a growing perception that climate change is one of the most important issues in life for urban residents, and a task to be solved nationwide.



The word frequency analysis results for “climate change” revealed that “response” showed the highest frequency and was followed by “carbon”, “crisis”, “environment”, and “earth”. In the TF-IDF analysis, “response” had the highest frequency, followed by “carbon”, “environment”, “crisis”, and “earth.” The perception of climate change as a task to be addressed is high, and carbon reduction and environmental improvement are important. In line with the COVID-19 pandemic, it is urgent to prepare countermeasures that can respond to the future environment, such as preparing policies and discovering related businesses.



	
N-gram analysis






In the N-gram analysis of “climate change”, “carbon→neutral” was derived with the highest connection strength (482), followed by “UN→convention” (164), “plan→establishment” (155), and “party→general assembly” (148) (Table 9, Figure 8). This is related to the establishment of new and diverse urban concepts such as green cities, low-carbon cities, zero-emission cities, and carbon-neutral cities to respond to climate change. In particular, the 17th Conference of the Parties to the Convention on Climate Change (COP17) in 2011 [53], along with the “Kyoto Protocol Extension” after 2020 [51], provided the compulsion to respond to global climate change, in which developing countries such as China, India, and South Korea joined the greenhouse gas reduction system through the Durban Platform [54]. Greenhouse gas reduction and carbon reduction to respond to climate change have become global norms; moreover, South Korea has been designated as a country obligated to reduce emissions, and the government is actively responding through related policies and business development [55]. In this context, the connection strength of “carbon-neutral”, “UN convention”, and “party-general assembly” was high.



In particular, “carbon-neutral” showed a significantly higher connection strength than other words, and it can be deduced that it is the most important factor in responding to climate change. According to the fourth report of the Intergovernmental Panel on Climate Change [56], the main contribution of greenhouse gas emissions comes from cities, and they account for 70% of total emissions. In South Korea, green architecture, eco-friendly architecture, zero energy, and related certification systems for greenhouse gas and carbon reduction are mandatory, but except for at the city level, the effect does not appear to be high, due to the limitations of individual building units. This suggests that it is urgent to prepare legal and institutional devices to make eco-friendly cities and green cities a reality, and that it is necessary to prepare continuous improvement measures such as topical research and related projects.




3.5.2. Social Network Analysis (CONCOR Analysis)


The CONCOR analysis of “climate change”, can be divided into eight related groups (Figure 9). Compared to the other keywords “future landscape”, “future environment”, and “well-being”, the general connection strength was not high, being higher only between a few specific words.



“Response”, “carbon”, “earth”, “environment”, and “crisis” are the most important factors in climate change. For urban residents, climate change is the most important task for coping with changes in the future environment, and in particular, factors such as greenhouse gas reduction, energy reduction, and carbon neutrality are recognized as important.






4. Discussion


This study examined the perceptions of South Korean citizens in regard to landscape and environmental changes through text mining and social network analysis methods. The analysis of related terms, meanings, and connection strengths derived from the four keywords “future landscape”, “future environment”, “well-being”, and “climate change”, helped to elucidate directions and implications for landscaping at the local scale. Based on this study’s results, the relevance of words related to the perception of urban residents for each of the four keywords is as follows.



1. The results showed that “future landscape” is strongly associated with real estate value, which can be explained by the fact that more than half of the South Korean population currently live in apartment complexes [38], where landscaping becomes a component that increases marketing value. Words such as “complex”, “apartment”, “future value”, and “sale” showed high frequency and close relationship. In the N-gram analysis, the strength of the connection between “complex-landscape” and “future-value” was higher than for the other keywords. This emphasizes that landscape is recognized as a factor that influences the quality of life of residents adding real estate value to apartment complexes, thus being a relevant point to be considered in future landscaping. This influence on residents’ quality of life was also identified in the study conducted by Tae et al. [57], which demonstrated that apartment complex landscaping spaces (ACLS) have a positive impact on improving residents’ life satisfaction and psychological well-being, suggesting that these spaces should be attractively planned and balanced in design, promoting a feeling of being “out of the ordinary”. This directs to the need to study diverse approaches, such as adding walking trails or vegetable gardens, so that residents and other users can enjoy landscaping spaces in a dynamic and active way.



2. For “future environment”, “eco-friendly” had the highest frequency followed by “education”, while in the TF-IDF analysis “education” had the highest frequency followed by “eco-friendly”. This result can be interpreted as an increasing interest in environmental issues, while the frequency of the terms “New Deal”, “hydrogen”, and “mobility” indicates growing attention to government measures to cope with climate change. In most cases, the words are connected with the keyword “future”, also indicating concern and uncertainty regarding the future environment. This suggests that means to expand the population’s knowledge of eco-friendly measures and encourage active participation should be provided, as well as that approaches in line with the Green New Deal should be developed, such as the inclusion of green infrastructure in public buildings and schools.



3. For “well-being”, “Green Cross”—a well-being-related company—showed the highest frequency, while the term correlation of “satisfaction-index” showed the highest connection strength. Well-being is a topic that is becoming a social trend, especially in the face of environmental problems and the occurrence of pandemics such as COVID-19. Considering the frequency of words related to food, and also words such as “environment” and “park”, “health”, “consumer”, “satisfaction”, and “index”, it is possible to identify that the population associates well-being mainly with healthy food and environments, which justifies the relevance of companies focused on health supplements, and also highlights the importance of creating open green spaces for leisure and physical activities, as it is reported to provide positive outcomes to physical and psychological well-being [58]. With the increase in the use rate of parks after the pandemic, it is possible to affirm the need to improve the function of these spaces with a focus on healing and well-being experiences.



4. For “climate change”, the keyword “response” showed the highest frequency, followed by “carbon” and “environment”. This shows that residents associate carbon emissions as one of the causes of climate change, while also elucidating the perception of the effects of climate change on the environment. As shown in the N-gram analysis, the connection of the terms “carbon-neutral”, “UN-convention”, “plan-establishment” and “party-general assembly”, demonstrates the interest of citizens in policies that discuss measures to mitigate the effects of climate change. Therefore, as South Korea has already been suffering the negative impacts of climate change, such as extreme events, flooding and reduction of biodiversity [59], and residents expect effective government measures, it is important to think about the landscaping role as a means of accomplishing the goals defined in green policies to cope with climate change.



The strategy of analyzing the perception of South Koreans through text mining made it possible to access a large amount of information that contributed to a general understanding of trends in the environment and landscape. The TEXTOM tool demonstrated great effectiveness in the process, as it helps non-experts from the very first step of obtaining unstructured data and pre-processing, to creating the final graphics for visualization. The results, however, were interpreted based on the background of landscaping professionals and students, with a focus on climate change and well-being. In addition to the use of other keywords that can lead to different results, there are also other text mining techniques, such as sentiment analysis, that could provide more in-depth information on the subject, and that can be considered for complementary studies.



Through green infrastructure, parks, gardens, and freshwater management, the interdisciplinary practice of landscaping can expand ecosystem services that are cultural (recreation, aesthetic value, etc.), regulating (climate, air quality, water purification, etc.), supporting (nutrient cycling, etc.), and provisioning (food, fresh water etc.) [60]. In this way, the practice of landscaping has great potential for responding to environmental changes, and landscape professionals should consider that, according to the results obtained in this study, South Korean citizens are aware, at least partially, of this potential and therefore expect eco-friendly measures aligned with policies to respond to climate change, and that landscaping spaces in apartment complexes are gaining greater relevance and value.




5. Conclusions


Through big data analysis, this study aimed to provide insights into the patterns and trends related to the practice of landscaping as a response to climate change. It helped identify the need to optimize the beneficial outcomes of green spaces in general—but mostly in apartment complexes—and to increase benefits for health and well-being, since climate change brings concern to residents who are increasingly aware of green policies and the need of them. Hence, these results cannot be interpreted as a general picture as they correspond to the point of view of a portion of South Korean residents with a particular background. In addition, although data were collected for one year, it is difficult to see the data as absolute because the interest of residents varies according to the circumstances and issues of the period. However, the study is significant because it helps understand citizens’ perspectives, and it is expected that the results will provide information on relevant factors that landscaping professionals and urban planners could use for future approaches and plans, mainly to promote a healthy environment, as the term environment was derived from all keywords. We also expect that this study helped to elucidate how local contexts can lead to different landscape strategies, therefore justifying the need to consider users’ opinions. In the future, it is expected that further discussion and study on practical methods to respond to environmental changes will be conducted—as well as studies on landscape-correlated disciplines such as ecology and urban planning—to analyze urban residents’ perceptions of the future landscape from different backgrounds, therefore contributing to an increase in the effectiveness of this field of research.
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Figure 1. Research structure. 






Figure 1. Research structure.



[image: Land 11 02183 g001]







[image: Land 11 02183 g002 550] 





Figure 2. “Future landscape” N-gram analysis results. 
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Figure 3. “Future landscape” CONCOR analysis results. 
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Figure 4. “Future environment” N-gram analysis results. 
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Figure 5. “Future Environment” CONCOR analysis results. 
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Figure 6. “Well-being” N-gram analysis results. 
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Figure 7. “Well-being” CONCOR analysis results. 
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Figure 8. “Climate change” N-gram analysis results. 
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Figure 9. “Climate change” CONCOR analysis results. 
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Table 1. Data collection results.
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	Category
	Future Landscape
	Future Environment
	Well-Being
	Climate Change





	Naver Blog
	13,725
	164
	978
	938



	Naver News
	27
	468
	464
	920



	Daum Blog
	16,169
	4374
	876
	868



	Daum News
	3369
	3612
	697
	770



	Google News
	-
	-
	-
	321



	Total
	33,290
	8618
	3015
	3817
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Table 2. “Future Landscape” word frequency (TF) and TF-IDF derivation results (Top 30).
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Rank

	
TF

	
TF-IDF




	
Word

	
Freq.

	
Word

	
Freq.






	
1

	
Complex

	
8466

	
Complex

	
13,485.908




	
2

	
Apartment

	
7317

	
Apartment

	
12,523.342




	
3

	
Future value

	
5836

	
Future value

	
10,174.186




	
4

	
Sale

	
4875

	
Sales

	
9782.369




	
5

	
Build

	
2797

	
Schedule

	
7160.031




	
6

	
Schedule

	
2745

	
Build

	
7123.508




	
7

	
Space

	
2429

	
Space

	
6734.692




	
8

	
Expectation

	
2428

	
Expectation

	
6455.062




	
9

	
Variety

	
2349

	
Variety

	
6280.140




	
10

	
Value

	
2169

	
Design

	
6031.276




	
11

	
Design

	
2168

	
Value

	
5969.716




	
12

	
Information

	
1851

	
Seoul

	
5549.716




	
13

	
Seoul

	
1725

	
Information

	
5358.072




	
14

	
Community

	
1671

	
Park

	
5094.553




	
15

	
Park

	
1668

	
Community

	
5044.145




	
16

	
Nature

	
1570

	
Nature

	
4911.348




	
17

	
Premium

	
1550

	
Premium

	
4849.865




	
18

	
Facility

	
1540

	
Facility

	
4805.724




	
19

	
Nuri (Regional Planning Research Institute)

	
1512

	
Nuri (Regional Planning Research Institute)

	
4722.541




	
20

	
Plan

	
1489

	
Plan

	
4707.615




	
21

	
Environment

	
1468

	
Environment

	
4646.527




	
22

	
Model house

	
1449

	
Model house

	
4556.275




	
23

	
Area

	
1400

	
Generation

	
4545.315




	
24

	
Generation

	
1385

	
Area

	
4540.905




	
25

	
Development

	
1365

	
Architecture

	
4508.184




	
26

	
Possibility

	
1344

	
Development

	
4441.349




	
27

	
Architecture

	
1338

	
Possibility

	
4373.021




	
28

	
Life

	
1261

	
City

	
4321.201




	
29

	
Investment

	
1257

	
Investment

	
4174.257




	
30

	
City

	
1247

	
Life

	
4165.333











[image: Table] 





Table 3. N-gram connection strength analysis results for “future landscape”.
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	Rank
	Word A
	Word B
	Strength





	1
	Complex
	Landscape
	995



	2
	Future
	Value
	924



	3
	Apartment
	Sale
	589



	4
	Community
	Facility
	561



	5
	Sale
	Information
	492



	6
	Future value
	Expectation
	406



	7
	Specialized
	Landscape facility
	373



	8
	Issue
	Inspection
	370



	9
	Jeil Construction Ltd., Jeollanam; South Korea
	Specialized
	370



	10
	Landscape facility
	Introduction
	370
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Table 4. “Future Environment” word frequency (TF) and TF-IDF derivation results (Top 30).
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Rank

	
TF

	
TF-IDF




	
Word

	
Freq.

	
Word

	
Freq.






	
1

	
Eco-friendly

	
3200

	
Education

	
5182.407




	
2

	
Education

	
2871

	
Eco-friendly

	
3741.414




	
3

	
Industry

	
1828

	
Industry

	
3516.993




	
4

	
Business

	
1765

	
Business

	
3262.855




	
5

	
Technology

	
1487

	
Technology

	
3060.051




	
6

	
Change

	
1433

	
New Deal

	
2947.131




	
7

	
New Deal

	
1347

	
Hydrogen

	
2910.8




	
8

	
Energy

	
1263

	
Smart

	
2882.574




	
9

	
Mobility

	
1224

	
School

	
2768.27




	
10

	
Smart

	
1219

	
Energy

	
2714.597




	
11

	
Hydrogen

	
1150

	
Mobility

	
2585.286




	
12

	
Corona

	
1079

	
Change

	
2584.431




	
13

	
School

	
1024

	
Car

	
2522.409




	
14

	
Car

	
1017

	
Corona

	
2395.025




	
15

	
Electricity

	
962

	
Electricity

	
2368.262




	
16

	
Society

	
939

	
City

	
2281.099




	
17

	
Possibility

	
937

	
Society

	
2280.713




	
18

	
Development

	
934

	
Digital

	
2275.993




	
19

	
Digital

	
867

	
Development

	
2147.468




	
20

	
City

	
863

	
Possibility

	
2133.982




	
21

	
Plan

	
855

	
Support

	
2113.958




	
22

	
Economy

	
852

	
Economy

	
2071.914




	
23

	
Propulsion

	
835

	
Plan

	
2020.641




	
24

	
Era

	
831

	
Market

	
1970.483




	
25

	
Market

	
825

	
Propulsion

	
1964.212




	
26

	
Response

	
810

	
Era

	
1954.802




	
27

	
Support

	
787

	
Hyundai Motor

	
1915.16




	
28

	
Growth

	
772

	
Response

	
1896.61




	
29

	
Policy

	
725

	
Growth

	
1884.24




	
30

	
Value

	
713

	
Corporation

	
1860.146
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Table 5. N-gram connection strength analysis results for “future environment”.






Table 5. N-gram connection strength analysis results for “future environment”.





	Rank
	Word A
	Word B
	Strength





	1
	Future
	Environment
	964



	2
	Eco-friendly
	Future
	830



	3
	Future
	Education
	793



	4
	Future
	Mobility
	791



	5
	Environment
	Change
	653



	6
	Education
	Environment
	609



	7
	Korean version
	New Deal
	538



	8
	Sustenance
	Possibility
	532



	9
	Future
	Eco-friendly
	470



	10
	Future
	Generation
	312
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Table 6. “Well-being” word frequency (TF) and TF-IDF derivation results (Top 30).
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Rank

	
TF

	
TF-IDF




	
Word

	
Freq.

	
Word

	
Freq.






	
1

	
Green Cross

	
1320

	
Green Cross

	
2230.249




	
2

	
Health

	
951

	
Environment

	
1540.146




	
3

	
Consumer

	
704

	
Consumer

	
1535.746




	
4

	
Environment

	
699

	
Index

	
1487.392




	
5

	
Index

	
666

	
Health

	
1466.515




	
6

	
Satisfaction

	
635

	
Satisfaction

	
1437.774




	
7

	
Restaurant

	
419

	
Paju

	
1236.308




	
8

	
Business

	
403

	
Park

	
1158.255




	
9

	
Paju

	
397

	
Restaurant

	
1020.197




	
10

	
Park

	
388

	
Jangdan Soybean

	
1004.962




	
11

	
Representative

	
356

	
Maru

	
999.1673




	
12

	
Food

	
333

	
Business

	
985.0055




	
13

	
Korea

	
328

	
Production

	
888.2246




	
14

	
Maru

	
318

	
Food

	
838.2301




	
15

	
News

	
318

	
Consecutive

	
819.4821




	
16

	
Jangdan Soybean

	
315

	
Korea

	
768.0588




	
17

	
Production

	
314

	
Pension

	
763.9595




	
18

	
Consecutive

	
311

	
Representative

	
759.0459




	
19

	
Association

	
274

	
Facility

	
754.4669




	
20

	
Selection

	
274

	
Injection

	
738.9886




	
21

	
Standard

	
250

	
Yongso

	
727.9513




	
22

	
Injection

	
238

	
Release

	
694.4661




	
23

	
Facility

	
229

	
Association

	
689.7149




	
24

	
International

	
221

	
Selection

	
688.3345




	
25

	
Release

	
217

	
News

	
654.8483




	
26

	
Yongso

	
203

	
Standard

	
647.6347




	
27

	
Market

	
196

	
International

	
639.3132




	
28

	
Product

	
195

	
Selenium

	
632.0871




	
29

	
Food

	
193

	
Food

	
623.5374




	
30

	
Function

	
186

	
Snack

	
609.5941
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Table 7. N-gram connection strength analysis results for “well-being”.






Table 7. N-gram connection strength analysis results for “well-being”.





	Rank
	Word A
	Word B
	Strength





	1
	Satisfaction
	Index
	615



	2
	Environment
	Satisfaction
	608



	3
	Consumer
	Environment
	601



	4
	Jangdan Soybean
	Maru
	303



	5
	Paju
	Jangdan Soybean
	292



	6
	Standard
	Association
	249



	7
	Korea
	Standard
	246



	8
	Production
	Facility
	212



	9
	Yongso
	Park
	193



	10
	Maru
	Creation
	162
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Table 8. “Climate change” word frequency (TF) and TF-IDF derivation results (Top 30).






Table 8. “Climate change” word frequency (TF) and TF-IDF derivation results (Top 30).





	
Rank

	
TF

	
TF-IDF




	
Word

	
Freq.

	
Word

	
Freq.






	
1

	
Response

	
1656

	
Response

	
1955.141




	
2

	
Carbon

	
797

	
Carbon

	
1452.528




	
3

	
Crisis

	
790

	
Environment

	
1408.521




	
4

	
Environment

	
769

	
Crisis

	
1372.349




	
5

	
Earth

	
711

	
Earth

	
1345.309




	
6

	
Word

	
633

	
Education

	
1300.753




	
7

	
Neutral

	
488

	
Word

	
1210.184




	
8

	
Education

	
463

	
Neutral

	
1116.968




	
9

	
Heatwave

	
419

	
Heatwave

	
1031.801




	
10

	
Convention

	
375

	
Convention

	
1005.515




	
11

	
Adaptation

	
358

	
Adaptation

	
1002.29




	
12

	
Problem

	
356

	
Index

	
993.3302




	
13

	
Korea

	
352

	
Experience

	
917.631




	
14

	
United States

	
342

	
Korea

	
891.9647




	
15

	
News

	
334

	
Energy

	
888.6312




	
16

	
Energy

	
325

	
Problem

	
869.3709




	
17

	
Greenhouse gas

	
299

	
United States

	
866.6248




	
18

	
Ideal

	
294

	
Minister

	
858.663




	
19

	
Experience

	
285

	
News

	
798.0628




	
20

	
Plan

	
282

	
Plan

	
792.2516




	
21

	
Minister

	
263

	
Greenhouse gas

	
791.6371




	
22

	
Conference

	
261

	
Conference

	
774.5506




	
23

	
Impact

	
260

	
Ideal

	
772.3619




	
24

	
Policy

	
258

	
Business

	
759.6759




	
25

	
News

	
256

	
Policy

	
733.7896




	
26

	
Business

	
255

	
Expert

	
725.2571




	
27

	
Expert

	
255

	
News

	
722.9811




	
28

	
Economy

	
254

	
Corona

	
718.8093




	
29

	
Index

	
249

	
Impact

	
716.8549




	
30

	
International

	
245

	
Cooperation

	
707.4256
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Table 9. N-gram connection strength analysis results for “climate change”.
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	Rank
	Word A
	Word B
	Strength





	1
	Carbon
	Neutral
	482



	2
	UN
	Convention
	164



	3
	Plan
	Establishment
	155



	4
	Party
	General assembly
	148



	5
	Local
	Time
	142



	6
	Adaptation
	Countermeasure
	128



	7
	Greenhouse gas
	Reduction
	123



	8
	Crisis
	Response
	115



	9
	Convention
	Party
	107



	10
	Experience
	Education
	96
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