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Rural settlements serve as the fundamental spatial unit in rural geography research and play a significant role in regional system research on human‒land relations. With the accelerated advances in urbanization, industrialization, and agricultural modernization, the flow of urban and rural development factors has greatly changed the social and economic forms of rural areas, further seriously restricting the sustainable development of rural economies and societies. The spatial patterns of rural settlements serve as tangible reflections of rural living and the evolution of settlement structures, directly influencing the sustainable development of rural areas and the construction of rural human settlements. Despite the increasing number of relevant studies, a comprehensive review of the field’s dynamic evolution, research frontiers, and future development trajectories remains incomplete. On the basis of the Web of Science core database, this study used CiteSpace 6.2 R4 and VOS Viewer 1.6 software to perform a full systematic review of the literature on rural settlement spatial morphology from 2000 to 2024. The goal was to determine the current state of the research, where researchers are most active, and what major ideas and trends can be expected in the field of rural settlement spatial patterns. The results indicate that (1) the spatial patterns of rural settlements are a popular topic, integrating different disciplines and covering various themes, with close regional cooperation and a growing number of publications. At the national level, China, the United States, and France lead in research output and influence in this field. (2) The main research hotspots in the field include rural residential areas, spatial organization, land use, driving mechanisms, and regional systems, all of which are related to rural sustainable development. (3) Future research trends will likely focus on the response of rural settlement spatial patterns to new urbanization processes and social contexts. The findings provide a comprehensive overview of the evolution of research hotspots, aiding researchers in related fields in quickly grasping the research frontiers and summaries.
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1 INTRODUCTION
1.1 Research background
Rural settlements, which serve as the central spatial unit in rural geography research, play a crucial role in regional system research on human‒land relations. Rural settlement spatial patterns refer to the spatial distribution and structural characteristics of settlements in rural areas, including the scale, shape, density, and layout of settlements. These patterns not only reflect the physical layout of settlements but also reveal the spatial interaction and expression of human activities, the natural environment, and socioeconomic and cultural factors. Furthermore, rural settlement spatial patterns encompass spatial organization, which involves the arrangement and interplay of diverse spatial elements, such as buildings, roads, squares, and green spaces, within a specific geographical area. This includes functional zoning, spatial correlation, and the interplay between adjacent spaces. Spatial organization affects accessibility, resource allocation, and people’s activities and behavior paths within a region. The reasonable layout of different functional areas (such as residential, agricultural, and public activity areas) in rural settlements reflects spatial organization, supporting the daily operation and overall coordinated development of the settlement. With the accelerated advancement of urbanization, industrialization, and agricultural modernization, the flow of urban and rural development factors has greatly changed the social and economic forms of rural areas. Under the influence of many factors, such as the loss of young and middle-aged people, changes in farmers’ livelihoods, and regional functional transformation, rural settlement space has lost its due “order” and “vitality.” This has caused “rural diseases,” such as the rapid nonagriculturalization of agricultural production factors, rapid aging and weakening of farmers’ social subjects, an increasing lack of available land for construction, the serious pollution of rural water and soil environments, the weakening of blood ties, and the disappearance of cultural memory symbols. All of these factors make it very difficult for the rural economy and society to grow in a way that is sustainable. Local government departments in certain countries and regions have implemented a series of top-level design strategies to improve the human settlement environment, coordinate urban and rural development, and revitalize rural areas. However, owing to a lack of understanding of rural settlement space formation mechanisms and layout laws, a series of crises in human–land relations have been triggered in construction practice. The study of rural settlement spatial patterns is highly important and practical, particularly in the context of implementing rural revitalization strategies and promoting urban‒rural integration (Zheng et al., 2022). These patterns directly influence the execution of rural policies and coordinated socioeconomic development (Long et al., 2022; Li et al., 2019). As urban‒rural interactions become increasingly homogenized, rural settlements face the pressing issue of losing their distinctive spatial forms (Zang et al., 2020; Hua et al., 2024; Chen K. et al., 2020). The uniformity of village spatial layouts, disordered organization of spatial structures, and absence of scientific planning and management present considerable challenges to the preservation and sustainability of rural settlement spatial patterns (Zhou et al., 2017; Wu et al., 2018; Saleh, 1999). In developing these patterns, the application of evolutionary mechanisms (Parker et al., 2003), land use strategies (Van Den Bergh and Gowdy, 2000), spatial gravitational forces (Coenen et al., 2012), and ecological protection (Arts et al., 2017; Sauvé et al., 2016) has emerged as a key method offering new tools and approaches for research in this domain. However, the complexity and diversity of these technologies also introduce new research questions and technical challenges, necessitating interdisciplinary collaboration and in-depth study (Lam et al., 2014; Holm et al., 2013). Consequently, rural settlement spatial patterns are significantly influenced by the combined effects of socioeconomic factors and the natural environment, resulting in notable changes (Long et al., 2007; Yao and Wu, 2023; Li H. et al., 2024). This complex phenomenon has garnered widespread attention from researchers across multiple disciplines, including urban planning (Pickett et al., 2011; Miller et al., 2008), ecology, environmental science (Loorbach et al., 2017), sociology (Michalopoulos and Papaioannou, 2018; Parsons, 1972; Kowalewski, 2008), and human geography (Esch et al., 2014; Ma et al., 2016). We can analyze the differences in the geographical environment, resource utilization, and functional layout of different settlements via rural settlement spatial patterns, which can aid in understanding the spatial logic and planning needs of rural development (Yang M. et al., 2024; Scott et al., 2013). This opens new pathways for achieving rural revitalization and sustainable development while providing a scientific basis for the preservation of settlement culture and landscape restoration (Di Fazio and Modica, 2018; Gobattoni et al., 2015; Ekici et al., 2024).
As early as 1946, various studies initiated regional classifications of settlement spatial types (Trewartha, 1946). In 1972, the UNESCO General Conference adopted the Convention Concerning the Protection of the World Cultural and Natural Heritage (Gruber, 2017), which prompted countries to take comprehensive and clear action regarding the development of traditional settlement spatial patterns and the governance of spatial heritage (Steinberg, 1996; Qin and Leung, 2021). By 1974, researchers began examining settlement morphology types, classifying overall settlement forms in specific regions and comparing the morphology and characteristics of different settlement types (Tunçdilek, 1974). By 2013, researchers had identified three categories of influencing factors on rural settlement morphology, namely, fundamental factors, new factors, and abrupt factors, which together formed a “three-wheel” driving mechanism for the evolution of rural settlements (Zhou et al., 2013). In 2019, researchers constructed a basic framework for rural settlements, identifying historical culture, natural ecology, transportation networks, and socioeconomic factors as key influences on settlement morphology (Shcherbina and Gorbenkova, 2019). By 2020, studies focused on predicting the future evolution of rural settlement morphology on the basis of historical trends (Yang and Pu, 2020; Yang Y. et al., 2020). In 2021, researchers employed geographic information systems (GIS) and rural residential evaluation systems to analyze the evolution of rural settlement patterns and their influencing factors over historical periods (Xiao et al., 2021; Xu H. et al., 2021). By 2022, studies had utilized social network analysis to identify types of rural settlement reconstruction while concurrently assessing changes in rural settlement spatial structure on the basis of land use attributes and the spatial differentiation of land structure (Dong Y. et al., 2022; Li Y. et al., 2022; Liu et al., 2023). In 2024, researchers explored the development of rural settlement boundary morphology, driving mechanisms, and urban‒rural spatiotemporal migration via smart city language models (Yao et al., 2023; Zhang M. et al., 2024; Li Y. et al., 2024). This progression underscores the growing emphasis on the development of spatial settlement patterns (Qin et al., 2024; Monteros et al., 2024). Research focused on rural settlement spatial patterns is crucial for thoroughly exploring formation mechanisms (Qu et al., 2017; Li H. et al., 2022; Yu et al., 2020), reasonably evaluating spatial structures (Shi et al., 2022; Xu J. et al., 2021), and actively seeking optimization and control methods (Qin et al., 2023; Tu and Long, 2017), all of which are important for achieving rural revitalization and sustainable development. The study of rural settlement morphology dates to 1974. Its initial focus was on classification and regional difference analysis. However, in recent years, this field has gradually expanded to include multiscale spatial analysis and dynamic evolution. Therefore, this study focuses on research progress since 2000, aiming to explore the changes in the spatial morphology of rural settlements within the context of rapid urban–rural transformation.
1.2 Problem statement and objectives
The recent literature has focused primarily on specific issues related to the development of traditional settlement spatial patterns (Clark et al., 2009), thoroughly examining aspects such as settlement morphology classification (Xu et al., 2023; An et al., 2023; Gauthier and Gilliland, 2006), influencing factors, evolution (Li B. et al., 2024; Ren and Xu, 2024), and structure within the domain of rural settlement spatial patterns (Jarvenpa and Brumbach, 1988; Maher and Conkey, 2019; Qu et al., 2024). However, there is a notable absence of systematic review studies that consider dynamic development trends and processes across the entire research field (Ubarevičienė et al., 2024). Consequently, this study aims to employ bibliometric analysis to review the development and current status of research on rural settlement spatial patterns while forecasting future trends. Specifically, this study conducts research trend analysis on all relevant literature published between 2000 and 2024 to comprehend publication trends and their variations within this field. By constructing a citation network through citation network analysis, this study identifies key literature and the citation relationships among authors, thereby elucidating the core literature and research pathways in the field (Thomas and Gupta, 2022). Furthermore, through the analysis of co-occurrence networks of hotspot keywords, research hotspots and their evolution within the realm of rural settlement spatial patterns can be identified (Liu et al., 2022a). This research uses CiteSpace 6.2 R4 and VOS Viewer 1.6 software for bibliometric analysis. These tools proficiently manage large volumes of literature data, generating visualized knowledge maps that aid in identifying research hotspots and trends (Zhang et al., 2017). This study will serve as a valuable reference for scholars in the field of rural settlement spatial patterns, assisting them in comprehensively understanding research dynamics and future directions from various perspectives. Therefore, this study focuses on the following three aspects:
(1) Systematic Literature Review and Knowledge Map: This study presents a comprehensive analysis of research advances in rural settlement spatial patterns from multiple perspectives. It encompasses an examination of publication trends, regional and institutional publication volumes, cocitation networks, and keyword co-occurrence. The objective is to provide scholars with a systematic literature review, intuitive visual knowledge maps, and an analysis of literature development trends.
(2) Precise Analysis of Research Hotspots: This study seeks to analyze research hotspots in rural settlement spatial patterns, aiming to provide a more precise and comprehensive overview of the field. This analysis will enable scholars to clearly understand the dynamic research landscape in this area.
(3) Insights into Future Research Directions: This study will summarize potential future research directions, offering scholars a more efficient foundation and technical analysis for subsequent studies in the domain of rural settlement spatial patterns.
2 DATA SOURCES AND METHODS
2.1 Data sources
To analyze and evaluate academic research on rural settlement spatial patterns systematically, this study utilizes the Web of Science (WOS) Core Collection as the primary data source. Owing to its extensive disciplinary coverage, rich historical data, high-quality data standards, robust built-in analytical tools, excellent user experience and technical support, globally recognized authority, and comprehensive citation data, the WOS database was chosen for bibliometric analysis. These advantages ensure the comprehensiveness, reliability, and depth of the research, providing a solid foundation for high-quality academic studies. To capture the latest developments, research frontiers, and development trends in this field, this study limits its data set to the period from 2000 to 2024. This period not only covers the period of widespread application of modern geographic information systems (GIS) and remote sensing technology but also marks a critical period for the rapid advancement of global urban–rural integration and rural revitalization strategies. Therefore, the selection of this time period accurately reflects the academic evolution trajectory and future development direction of rural settlement spatial morphology research in recent years.
In the retrieval process, researchers employed two sets of keywords, which were combined via the Boolean operator “AND” to ensure the comprehensiveness and relevance of the search results. The specific search formula used was TS = (“Village” OR “Hamlet” OR “Rural settlement” OR “Countryside community” OR “Rural community” OR “Small town” OR “Rural village” OR “Country village” OR “Rural area” OR “Rural hamlet” OR “Agricultural settlement” OR “Rural locality” OR “Pastoral village” OR “Rural enclave” OR “Rustic settlement”) AND TS = (“Spatial configuration” OR “Spatial structure” OR “Spatial arrangement” OR “Spatial layout” OR “Spatial organization” OR “Spatial pattern” OR “Spatial framework” OR “Spatial composition” OR “Spatial setup” OR “Spatial format” OR “Spatial disposition” OR “Spatial outline” OR “Spatial model” OR “Spatial contour” OR “Spatial alignment” OR “Spatial map” OR “Spatial profile”). In this context, TS refers to the topic of the study. The language was restricted to English, and the search timeframe was limited to between 1 January 2000, and 1 May 2024, to ensure the relevance and timeliness of the literature. The inclusion criteria focused on academic articles related to the search topics, excluding nonacademic literature, such as letters, notes, book reviews, and similar items. The specific retrieval process is illustrated in Figure 1. Following this search strategy, a total of 438 articles related to rural settlement spatial patterns were identified. These articles serve as the data source for the analysis in this study.
[image: Figure 1]FIGURE 1 | Data retrieval flowchart (image source: drawn by the authors).
2.2 Research methods
Bibliometrics is a scientific field that studies the quantitative characteristics of research literature and its patterns of change (González-Alcaide, 2021). It aims to analyze the quantitative features, statistical distribution, and evolving trends of such literature to explore developments in science, technology, and academic activities and their trajectories (Antons et al., 2020). Bibliometrics primarily employs methods from mathematics, statistics, and computer science to analyze and evaluate literature and its content (Ezugwu et al., 2021). This approach is widely applied not only in academic research and science management but also in intelligence analysis, science policy formulation, academic evaluation, and library management (Cox, 2021). It provides essential tools for understanding the patterns of scientific activities, assessing research outcomes, and optimizing the allocation of research resources (Ramachandran et al., 2021).
This study uses two bibliometric tools, CiteSpace 6.3. R1 software (https://citespace.podia.com/) and VOSviewer 1.6.18 (https://www.vosviewer.com/), in a combination that aims to provide a more comprehensive and detailed understanding of the topic. CiteSpace excels in revealing key documents, field evolution paths, and citation mutations, whereas VOSviewer excels in hot topic identification and knowledge network visualization. Therefore, the two tools provide multilevel complementary perspectives that help explore the overall structure of the research field in depth. However, owing to differences in their analysis algorithms and visualization methods, the use of multiple tools may also lead to contradictory results, which requires researchers to calibrate when interpreting the analysis results to ensure the accuracy and reliability of the conclusions. In addition, the researchers have employed bibliometric methods using Pajek 64 5.16 (https://pajek.software.informer.com/) to analyze the 438 articles retrieved in our search. This analysis encompassed the co-occurrence of countries/regions, institutions, authors, journal publications, and keyword frequencies. In the visualizations produced by these software tools, the circles and text labels represent nodes, with the size of the circles indicating the importance of the nodes (Fang et al., 2023). Different colors denote distinct clusters, while the lines connecting nodes signify co-occurrence relationships, with line thickness indicating the strength of these co-occurrences (Jentner et al., 2023). Additionally, the researchers utilized CiteSpace 6.3. R1 software to conduct a visual cocitation analysis of the literature and to generate relevant maps. In the cocitation analysis graphs, the parameters for CiteSpace were set as follows: the time span covered 2000–2024, with a time slice of 1 year, and a selection criterion of k = 30. Different circles represent different cocited references, with the size of each circle proportional to the citation frequency of the publication. The lines between circles represent cocitation relationships. The size and color of the rings within the circles indicate the number of citations and the corresponding time period during which these citations occurred. These methods enable a comprehensive analysis of the literature on rural settlement spatial patterns, revealing key trends, influential studies, and areas of emerging interest within the field.
3 RESULTS: KNOWLEDGE GRAPH VISUALIZATION
3.1 Analysis of annual publication trends
The study conducted an analysis of publication trends in the field of rural settlement spatial patterns between 2000 and 2024, examining a total of 438 articles. The results, as illustrated in Figure 2, show a significant increase in research output over the past two decades, which can be divided into three main phases: the initial phase, the transition phase, and the rapid growth phase.
[image: Figure 2]FIGURE 2 | Trend analysis of publication volume (2000–2024) (image source: drawn by the authors).
This study divides the development of rural settlement spatial morphology research into three stages but adjusts the starting point of the growth stage on the basis of the trend in the number of published articles.
Initial stage (2000–2007): During this stage, the number of annual published articles is relatively low, indicating that research had only recently commenced and that growth was relatively slow. The overall publication volume was also low, reflecting a slow growth trend. Research in this phase was still in its early stages, with foundational theories and methodologies being explored and developed, and research resources and funding were relatively limited.
Transition stage (2008–2014): The number of published articles fluctuated during this stage and did not show a significant continuous growth trend. It exhibited intermittent increases in research interest and method exploration. This phase resulted in significant growth in publication numbers, although with considerable year-to-year fluctuations, indicating the periodic intensification of research activities. The rapid development in this phase was driven by advances in research methodologies and technologies, such as GIS and remote sensing, the rise of interdisciplinary research, and increased global attention to rural development issues (Yang E. et al., 2024; Patino and Duque, 2013).
Rapid growth stage (2015 to present): Since 2015, the number of annual publications has increased significantly, with a peak in 2022, reflecting the rapid increase in research attention. This stage reflects the dynamic change in the number of studies and makes the division into three stages more reasonable and continuous.
Regression analysis of the data from 2000 to 2024 resulted in the function model [image: image] = 1.1502[image: image]2 – 14.549[image: image] + 48.902 (with [image: image]2 = 0.9562, where [image: image] represents the year and where [image: image] represents the cumulative number of publications), demonstrating a good fit. This indicates that research interest in rural settlement spatial patterns has been steadily increasing, and the growth trend in cumulative publication volume can be effectively predicted by this polynomial function (Figure 2). As the global sustainable development agenda progresses and spatial analysis technologies continue to advance, research on rural settlement spatial patterns is expected to remain active and yield more significant results.
3.2 Active countries/regions
The analysis of contributions by country reveals the global distribution of research in the field, highlighting the importance of international collaboration in building a platform for scientific cooperation. Such collaboration facilitates the global flow and sharing of knowledge and technology, thereby enhancing overall research quality. According to the data on country contributions, a total of 77 countries published 438 research articles related to rural settlement spatial patterns. The global research investment in this field displays a distinct pattern of both concentration and dispersion. As shown in Table 1, China leads with an overwhelming majority of 243 articles (55.4%), indicating its significant influence and substantial investment in rural settlement spatial pattern research. This prominent difference underscores China’s extensive research resources and academic output in this area. The United States (46 articles) and France (18 articles) followed, representing other key contributors to this field. Countries such as Poland, the United Kingdom, India, and Germany have published between 14 and 17 articles each, reflecting a notable academic presence and influence in the research of rural settlement spatial patterns. However, most other countries, such as the Netherlands, Indonesia, and Belgium, have published fewer than 10 articles. This suggests that while these countries have made relatively small contributions to research on rural settlement spatial patterns, there is widespread global interest in and academic discussion on this topic.
TABLE 1 | Contributions of the top 20 countries.
[image: Table 1]As depicted in Figure 3, a visualization analysis of publication regions was conducted via VOSviewer software, with a minimum publication threshold set at three articles per country. This resulted in a country collaboration map for research on rural settlement spatial patterns. From Figure 3, it is evident that the United States shows the strongest collaboration tendencies with other countries, with particularly close cooperation with China. Additionally, China has significant collaboration pathways with several European countries, such as France, Germany, and the United Kingdom, indicating an extensive international cooperation network in this field. Similarly, the United States not only collaborates closely with China but also has strong research ties with Canada, Australia, and various European countries, further enhancing its influence within the global research network. European countries, especially France, Germany, and Poland, also exhibit dense collaboration networks with each other. Emerging countries, such as India, Indonesia, and South Africa, despite having relatively few publications, are increasingly forming collaborative networks with major countries, underscoring their rising potential in international research.
[image: Figure 3]FIGURE 3 | Country cooperation relationship analysis map (image source: drawn by the authors).
Figure 4 illustrates the most significant citation bursts among ten countries worldwide from 2000 to 2024, reflecting a marked increase in academic influence during specific time periods. The United States has the highest burst strength of 7.15, indicating its dominant position in the academic landscape. Traditional research powerhouses, such as England and Sweden, exhibited strong citation bursts in the early 21st century, underscoring their prominence during that time. In contrast, emerging economies, such as Poland and Indonesia, have demonstrated robust academic growth in recent years, highlighting their increasing influence in the global research arena. This phenomenon underscores the diversification of the global research environment and the efforts of various countries to increase their scientific impact through diverse strategies. However, the citation burst analysis in Figure 4 shows a noteworthy phenomenon; that is, although China ranks first in terms of the number of publications, it does not appear in the citation burst list from 2000 to 2024. This may indicate that China’s research output has been relatively concentrated in recent years, and its long-term influence on global research is still growing.
[image: Figure 4]FIGURE 4 | Sudden emergence of the top 10 countries (image source: drawn by the authors).
Therefore, through the comparative analysis of Table 1 and Figures 3, 4, it can be seen that China has a clear advantage in terms of the number of studies, but the global expansion of its academic influence is still developing, whereas the research of the United States shows a strong international citation influence and continuous transnational cooperation. This difference reflects the different academic roles and influence paths of different countries in the study of rural settlement spatial morphology. Overall, the analysis reveals China’s dominant position in the research of rural settlement spatial patterns while also highlighting the academic interest and contributions of other countries. Future research could further explore the collaboration models and research hotspots among these countries to promote the continued development of this field.
3.3 Institutional distribution analysis
According to the data in Table 2, 690 research institutions have published relevant papers in the field of rural settlement spatial morphology in the past 24 years. Among these institutions, the Chinese Academy of Sciences holds the top position with 36 publications, representing 8.22% of the total, indicating its dominant position in this field. Other Chinese institutions, such as the University of the Chinese Academy of Sciences (16 papers) and Beijing Normal University (16 articles), follow closely behind. As shown in Table 2, the top 10 most active institutions contributed approximately 28.3% of the total publications. The top 10 institutions include the Chinese Academy of Sciences (36 articles, 8.22%), University of Chinese Academy of Sciences (16 articles, 3.65%), Beijing Normal University (16 articles, 3.65%), Nanjing University (9 articles, 2.05%), Tsinghua University (9 articles, 2.05%), Sun Yat-sen University (8 articles, 1.83%), Xi’an University of Architecture and Technology (8 articles, 1.83%), Chang’an University (8 articles, 1.83%), Nanjing Normal University (7 articles, 1.6%), and Southwest University (7 articles, 1.6%).
TABLE 2 | Top 10 active institutions by number of publications.
[image: Table 2]As illustrated in Figure 5, the research institutions involved in the study were analyzed via VOSviewer software. The minimum publication threshold for institutions was set at two articles, resulting in a visualization of the collaboration network among institutions studying the spatial morphology of rural settlements. In this visualization, each circle and text label represents an institution; the lines connecting the circles indicate coauthorship between institutions; the thickness of the lines reflects the strength of collaboration; the gradient color represents the overall strength of collaboration with other institutions; and the size of the circle is positively correlated with the number of publications by the institution. Figure 5’s institutional collaboration network further highlights the close collaboration between major research institutions, particularly the Chinese Academy of Sciences and the University of the Chinese Academy of Sciences. This close collaboration demonstrates the academic influence and collaborative capabilities of major Chinese research institutions in this field. Nanjing Normal University has the highest average number of citations per article, reaching 110, indicating that its research is highly recognized by peers. Renmin University of China, Huaqiao University, and Nanjing Agricultural University have the most recent average publication dates, with a focus on research in this field emerging after 2023, suggesting that these institutions have increasingly prioritized this area of study in recent years. In contrast, foreign research institutions, such as the University of Queensland in Australia, although not ranked highly in Table 2, also exhibit a high degree of collaboration in specific research fields. Overall, Chinese research institutions occupy an important position in the global academic network, but their collaboration with international institutions must be further strengthened.
[image: Figure 5]FIGURE 5 | Analysis of institutional partnerships (image source: drawn by the authors).
Figure 6 illustrates the top 10 research institutions worldwide that display the strongest citation bursts in the academic community from 2000 to 2024. Notably, all of these institutions are located in China, highlighting a significant increase in the country’s scientific impact during this period. Nanjing University demonstrated substantial academic growth as early as 2003, whereas the Chinese Academy of Sciences and its affiliated research institutions have consistently maintained a high level of citation bursts since 2020, indicating their extensive influence within the international academic community. This trend suggests that China’s ongoing investment and innovation in the research sector have gradually translated into a notable increase in its global academic influence.
[image: Figure 6]FIGURE 6 | Top ten institutions emergence map (image source: drawn by the authors).
3.4 Analysis of research authors
This study identified the authors who have made significant contributions to the research field of rural settlement spatial morphology. Table 3 lists the main authors who have published more than three articles in the field of rural settlement spatial morphology. The highest ranking is Song Wei, who has published a total of four papers. According to Table 3, Song Wei, Jiang Guanghui, Ma Wenqiu, Zhou Tao, Long Hualou, Hu Yi, Zhang Xiaolin, Chiou Shang-Chia, Liu Tao, Ma Libang, Zhou Jizhe, and Wang Cheng have all made notable contributions to the study of rural settlement spatial morphology.
TABLE 3 | Authors with three or more publications.
[image: Table 3]To reveal the collaborative relationships among these authors, a coauthorship analysis was conducted via VOSviewer software, with the minimum publication threshold set at two articles per author. This analysis produced a coauthorship network map for researchers in the field of rural settlement spatial morphology. In this visualization, each circle and text label form a node representing an author. The coauthorship analysis in Figure 7 reveals the collaborative relationships between authors. As shown in Figure 7, Abd-Elrahman Amr, Grunwald Sabine, Jiang Guanghui, Ma Wenqiu, Smith Scot E., Wani Suhas P., Xu Yiming, and Zhou Tao share the highest collaboration strength. The size of each circle is positively correlated with the number of publications by the author, with Song Wei having the highest number of publications at four. Jiang Guanghui, Ma Wenqiu, Zhou Tao, Long Hualou, Hu Yi, Zhang Xiaolin, Chiou Shang-Chia, Liu Tao, Ma Libang, Zhou Jizhe, and Wang Cheng each have three publications, with the second-highest number of publications. In comparison, other authors, such as Song Wei, Jiang Guanghui, and Zhou Tao, have relatively small coauthorship networks, although they have more individual publications. This shows that there are core research groups in the field, but there room remains for improvement in overall author collaboration, especially in interdisciplinary research and international collaboration.
[image: Figure 7]FIGURE 7 | Author co-occurrence analysis plot (image source: drawn by the authors).
Figure 8 presents the top 10 authors worldwide with the strongest citation bursts in the academic community from 2000 to 2024. The data illustrated in the figure highlight the specific years during which these authors’ research received widespread citation, underscoring the significant impact of these researchers in their respective fields. The majority of these citation bursts occurred after 2019, indicating the increasing attention these authors’ research has garnered in recent years. Notably, Song Wei exhibited the highest burst intensity in 2020 (1.95), while other authors, such as Liu Yansui, Chiou Shang-chia, and Strek Zanna, also gained substantial academic influence in a relatively short timeframe. This phenomenon suggests that these researchers may have addressed critical gaps or introduced innovative perspectives in their fields, resulting in a surge of citations and attention. Overall, this trend reflects the rapid advance of global scientific research and the emergence of new academic forces in recent years.
[image: Figure 8]FIGURE 8 | Top 10 author emergence map (image source: drawn by the authors).
3.5 Journal cocitation analysis
Journal cocitation analysis can link journals that do not have an obvious direct relationship. This type of analysis helps assess the specialization of journals and identify core journals while also describing the scientific structure represented by these journals. When two journals have at least one research article cited together in the same reference, they share a cocitation relationship. In this study, VOSviewer software was used to visualize the publications from 219 journals, with a minimum publication threshold of one article and a minimum cocitation frequency of 15. The resulting journal cocitation visualization is shown in Figure 9. The lines represent the strength of the cocitation relationships; the denser the lines are, the closer the relationships are. Figure 9 shows the network of journals with significant cocitation relationships in the field of rural settlement spatial morphology. The journal Land occupies a core position in the cocitation network, with the highest number of cocitations (50 articles). The journal most closely cocited with Land is the Journal of Geographical Sciences. Sustainability and the Journal of Geographical Sciences rank second and third in publication volume, with 32 and 13 articles, respectively. The journal Agriculture, Ecosystems and Environment has the highest average number of citations per article, at 218 citations, indicating a high level of recognition for its research within the academic community. The journal Heritage Science has the most recent average publication date, in 2023, suggesting that this journal has only recently begun to focus on research in this field. These cocitation relationships enable researchers to share resources, data, and methodologies, thereby advancing the overall progress of research on rural settlement spatial morphology.
[image: Figure 9]FIGURE 9 | Journal cocitation relationship map (image source: drawn by the authors).
Figure 10 presents the top 10 academic journals with the most pronounced citation bursts from 2000 to 2024. The data reveal that the journals AM J TROP MED HYG (American Journal of Tropical Medicine and Hygiene) and THESIS exhibit the highest citation burst intensities, with values of 10.05 (2005–2017) and 11.67 (2014–2020), respectively. This finding suggests that these two journals had a particularly significant impact on academic research within their respective fields during these periods. Furthermore, the journal LAND-BASEL has experienced a notable citation burst since 2022, with an intensity of 7.19, indicating that it has recently attracted considerable attention within the academic community. The strong performance of these journals reflects their pivotal role in their fields, while the duration and intensity of their citation bursts underscore their importance in advancing academic research and knowledge dissemination.
[image: Figure 10]FIGURE 10 | Map of the top ten journal bursts (image source: drawn by the authors).
3.6 Document cocitation analysis
Figure 11 presents a document cocitation analysis map generated via CiteSpace to analyze the cocitation patterns of the literature on the spatial morphology of rural settlements from 1 January 2000, to 1 May 2024. The parameters in CiteSpace were set as follows: time slices from 2000 to 2024, with each slice representing 1 year, and a selection criterion of k=30. In the visualization, purple represents citations from earlier years, whereas yellow represents more recent citations. Overlapping colors indicate that an article was cited across multiple years. The lines connecting the circles indicate cocitation relationships among the documents, with magenta-colored nodes marking key nodes where centrality is greater than 0.1. The size of the circles, or the sum of the sizes of the annual rings, is proportional to the number of cocitations. The figure clearly shows that the most frequently cocited document is Liu YS (2017) (Liu and Li, 2017), with 27 cocitations, followed by Liu YS (2018) (Liu, 2018) and Song W (2020) (Song and Li, 2020), each with 15 cocitations. These results highlight the significant impact of these studies in the field of rural settlement spatial morphology research.
[image: Figure 11]FIGURE 11 | Graph of literature cocitation analysis (image source: drawn by the authors).
3.7 Keyword co-occurrence cluster analysis
To further verify the rationality of each stage, this studies performs comparisons and triangulation analyses with the help of Figures 12–14. Keywords are not simply extractions from a text but also reflect the core ideas and content of an article, representing the authors’ concise summary of their research focus. By constructing a keyword co-occurrence knowledge map and analyzing the distribution of their frequency and temporal evolution, the development trends of research frontiers and hot topics in different periods can be visually demonstrated. The keyword cluster diagram in Figure 12 shows the distribution and associations of different research hotspots, reflecting the main themes in rural settlement research. As shown in Figure 12, this study conducted keyword co-occurrence cluster analysis via VOSviewer software. The minimum occurrence frequency of keywords was set to two, filtering out 104 keywords from a total of 1,562, resulting in a clear and detailed visualization map. In this map, each node is represented by a circle and a label, with the size of the circle proportional to the frequency of keyword occurrence, whereby the thickness of the connecting lines indicates the strength of the relationship between keywords. The different colored nodes represent different research focuses, forming four distinct clusters. This visualization effectively highlights the key areas of focus in the field and provides insight into the evolving trends and emerging hotspots within academic research on rural settlement spatial morphology.
[image: Figure 12]FIGURE 12 | Hotspot keyword frequency cluster analysis map (image source: drawn by the authors).
[image: Figure 13]FIGURE 13 | Hotspot keywords frequency time variation chart (image source: drawn by the authors).
[image: Figure 14]FIGURE 14 | Map of the top 20 most cited keyword bursts (image source: drawn by the authors).
Red Cluster 1 focuses on “Rural Settlements and Spatial Organization”, with central keywords including “rural settlements” (Mao et al., 2017; Popović, 2020), “spatial organization” (Jia et al., 2020; Zhou and Hou, 2021), “urbanization” (Zhu et al., 2020), and “traditional villages” (Bian et al., 2022). This cluster primarily investigates the structure and spatial organization of rural settlements, exploring how these structures maintain their traditional characteristics while gradually integrating modern elements in the process of modernization (Chen X. et al., 2020).
Green Cluster 2 revolves around “Land Use and Spatial Analysis Techniques,” with core keywords such as “land use,” “Geographic Information Systems (GIS)” (Kurowska et al., 2020), “spatial analysis” (Ma et al., 2022), and “spatial features” (Kong X. et al., 2021). This cluster emphasizes the application of GIS and other technological tools to study land use patterns and spatial distribution characteristics in rural areas. It also emphasizes the use of spatial analysis techniques, such as spatial autocorrelation and spatial regression, to explore the features of land use and their changing trends (Liu et al., 2022b; Li et al., 2020; You et al., 2020).
Blue Cluster 3 is dedicated to “China’s Rural Areas and Their Driving Mechanisms,” focusing on keywords such as “China” (Li et al., 2021), “rural areas” (Lu et al., 2020), “driving mechanisms” (Tan et al., 2021), and “spatial distribution” (Guo et al., 2020). The research in this cluster delves into the spatial distribution of rural areas in China and the driving mechanisms behind it. This includes examining the impacts of natural, economic, and social factors, along with conducting in-depth analysis of regional disparities and policy effects (Ma and Tong, 2022).
Yellow Cluster 4 explores “Rural Regional Systems and Sustainable Development,” focusing on core keywords such as “rural regional systems” (Ma et al., 2020), “sustainable development” (Horlings and Padt, 2013), and “complex networks” (Castells, 2020). This cluster highlights a multidisciplinary approach to examining the ecological, social, and economic aspects of rural regions (Ricket et al., 2023). It delves into strategies for achieving sustainable development in rural areas and the use of complex network theory to analyze the interactions and self-organizing traits of different elements within rural systems (Li et al., 2023; Meng et al., 2024).
The keyword time change graph in Figure 13 shows the frequency of these topics in different periods, which can help identify the research focus of each stage. Each node in the graph consists of a circle and a label, with the circle’s size proportional to the frequency of keyword occurrence. The color of each circle, as indicated by the gradient in the lower right corner, represents the average year of occurrence. The blue color indicates that the keyword appeared earlier, whereas yellow indicates a more recent appearance. For example, in the early stage, keywords such as “spatial clustering” are concentrated mainly in the blue area, whereas in the later stage, keywords such as “rural revitalization” and “carbon emissions” are concentrated in the newer, yellow area.
Research on the spatial morphology of rural settlements over the past 24 years can be divided into five stages. The five-stage model of rural settlement literature evolution proposed in this study is based on a comprehensive analysis of keyword co-occurrence frequencies and hotspot temporal changes. Although the time intervals of each stage are not the same, this division reflects the characteristics and change rates of research in different development periods. The first stage (2005–2010) lasted for 6 years and focused on basic spatial clustering and vector analysis techniques. This was the initial stage of rural settlement research, and research progress was relatively slow. In contrast, the third stage (2016–2018) lasted only 3 years, but it marked the large-scale application of GIS and remote sensing technology, which enabled the research to develop rapidly. Thus, this stage was more compact.
Early Stage (2005–2010): The hotspot keywords were “spatial clustering” and “vector (Getis et al., 2010).” Research during this period focused on fundamental spatial analysis techniques to comprehend and elucidate the spatial distribution and patterns of rural settlements (Carvalho et al., 2009). These foundational techniques established the basis for advanced spatial analysis methods in subsequent years (Yu and Ng, 2007).
Second Stage (2011–2015): The hotspot keywords of this stage were “agricultural landscape” and “cultural landscape.” The research focus during this phase transitioned toward examining land use and landscape changes in rural regions, specifically agricultural landscapes (Kanianska et al., 2014). This change signifies an increasing interest in agricultural practices and rural land use trends (Palacios et al., 2013). The exploration of cultural landscapes highlights the burgeoning academic curiosity regarding the interplay between human activities and the natural environment in rural areas, encompassing the conservation and utilization of historical heritage and traditional landscapes (Schofield and Szymanski, 2011; Ólafsdóttir and Dowling, 2014).
Third Stage (2016–2018): The hotspot keywords during this period were “remote sensing,” “Geographic Information Systems (GIS),” and “land use.” The extensive utilization of remote sensing and GIS technologies significantly propelled research on rural spatial morphology (Vinodkumar, 2016). These technologies offered more accurate data and robust analytical capabilities, facilitating large-scale and high-precision spatial analyses (Degbelo et al., 2016). The emphasis on “land use” as a keyword indicates an increasing focus on optimizing and overseeing land resources in rural regions, mirroring the escalating need for sustainable development and resource management (Dandekar, 2016).
Fourth Stage (2019–2021): The hotspot keywords were “spatial differentiation (Yang R. et al., 2020), “urbanization (Chen et al., 2021),” and “rural reconstruction (Long et al., 2019).” With the acceleration of urbanization, researchers shifted their attention to urbanization’s effects on rural regions (Xu and Zhang, 2021). The term “rural reconstruction” signifies the importance of preserving the distinctiveness and vibrancy of rural areas by implementing reconstruction and planning strategies to address urbanization challenges, which emerged as a primary research focus (Azmi et al., 2021). The exploration of spatial differentiation underscores scholars’ curiosity regarding the variations among different spatial units within rural areas and the factors that influence these distinctions, which are essential for developing accurate policies (Yang et al., 2021).
Fifth Stage (2022 onward): The hotspot keywords are “rural revitalization (Gong et al., 2022), “spatial planning (Dong J. et al., 2022),” and “carbon emissions (Yin R. et al., 2022),” reflecting the latest research trends. The emphasis on “rural revitalization” as a keyword indicates a policy-driven focus on enhancing the economic, social, and environmental development of rural areas. Researchers are exploring how comprehensive policy measures can promote holistic development in rural regions (Bi and Yang, 2023). The focus on “spatial planning” highlights the growing importance of rational layout and scientific planning in rural spaces (Zeng et al., 2023). The emergence of emissions as a hotspot reflects the increasing demand for carbon reduction and green development in rural areas, especially in the context of global climate change (Ang-Zu et al., 2024; Jiang and Shi, 2023; Wu et al., 2024).
Figure 14 also describes the keywords that have emerged from rural settlement research. It presents the 20 keywords with the strongest citation bursts in academic research from 2000 to 2024. These keywords, such as “China” and “urbanization,” represent hot spots of academic attention during a specific period of time. This analysis not only provides the dynamic change trajectory of research topics at each stage but also reflects the migration path of research frontiers and hot spots in the field of rural settlements. The figure indicates that “China” and “urbanization” are the keywords with the highest burst strengths, recorded at 4.7 (2017–2021) and 3.06 (2017–2021), respectively. This suggests that research pertaining to China and urbanization received considerable attention during these years. Furthermore, keywords such as “growth,” “tourism,” and “rural settlements” have also exhibited strong citation bursts in more recent years, reflecting significant academic interest and research activity in these domains (Zhang R. et al., 2022; Qian et al., 2013). This trend implies that global academic research hotspots are gradually transitioning from traditional topics to contemporary issues related to social development, urbanization, and environmental and resource management (Zhang et al., 2020). The emergence of these keywords not only underscores current research frontiers and hotspots but also helps researchers identify potential future research directions that are likely to continue attracting substantial attention.
Overall, the logic behind the five-stage model of the evolution of rural settlement literature can be more clearly understood through the triangular analysis of Figures 12–14. These figures show the aggregation and transfer of research topics in the field, verifying the rationality and unique characteristics of different stages, thus providing strong support for the validity of the research hotspots and future development directions.
4 DISCUSSION: SPOTLIGHT ON TOPICS, FUTURE TRENDS AND CHALLENGES
4.1 Research topics, hot topics and their evolution paths
This study, which analyzes the contributions of countries, institutions, and collaborators, reveals that Chinese research institutions and authors exhibit the highest level of activity in the field of rural settlement spatial morphology, establishing themselves as leading contributors owing to their substantial output. Institutions such as the Chinese Academy of Sciences and other prominent universities have been at the forefront of this research for years, a phenomenon driven by several factors: (1) the strong emphasis of the Chinese political system on rural revitalization, (2) the large rural population and extensive rural land area in China, and (3) the availability of abundant research studies on the spatial morphology of rural settlements. Furthermore, the emergence of new research institutions in developing countries, such as India, Indonesia, and South Africa, underscores the growing global interest in and participation in the study of rural settlement spatial morphology. Therefore, this study advocates for the promotion of international cooperation and research exchanges in this field, particularly enhancing collaboration between institutions in different countries and those in China. Collaborative projects and academic exchanges will facilitate the advancement of interdisciplinary approaches.
Analysis of the author collaboration network indicates that although certain authors have established robust collaborative networks, the overall level of cooperation requires improvement. While close collaboration exists within specific disciplines, the lack of interdisciplinary cooperation restricts the capacity to address complex, multifaceted issues. Therefore, there is an urgent need to enhance academic collaboration across disciplines and regions to bolster innovative research in the field of rural settlement spatial morphology.
Keyword co-occurrence and clustering analyses indicate that topics such as the spatial organization of rural areas, spatiotemporal evolution, pattern distribution, driving mechanisms, and sustainable development of regional systems have emerged as significant research hotspots in the study of rural settlement spatial morphology (Shang et al., 2024). This trend reflects a heightened concern among researchers regarding the challenges posed by urbanization, particularly in the context of updating, preserving, and planning the governance of rural settlement spatial morphology, with an emphasis on enhancing the sustainability of these spatial forms (Guevara, 2014; Zhu and Ling, 2022).
During the urbanization process, the spatial morphology of rural settlements faces the dual challenge of preserving traditional endogenous structures while integrating external spatial organizations (Sun et al., 2021). At the macro level, research emphasizes rural regional systems and sustainable development, employing complex network and meme theories to investigate settlement clusters within these systems (Huet, 2013; Liu et al., 2024). This research analyzes the causal relationships among regional economic, cultural, and political development within the context of national land planning, aiming to establish scientifically organized rural regional systems that promote mutual development and enhance the self-organizing characteristics of regional industries and economic carriers (Zhang et al., 2021; Zhang Q. et al., 2022). At the micro level, the focus shifts to the spatiotemporal distribution, spatial differentiation, and driving mechanisms of settlements, examining the changes in rural settlement spatial morphology (Zhang X. et al., 2024; Liu et al., 2022c). By utilizing land use patch data, geographic information, spatial syntax, and morphological index data, researchers have assessed the evolution of rural settlement spatial morphology and its impacts over historical periods (Wang and Yuan, 2019; Zhang et al., 2023). Both macro- and microlevel studies have investigated the dynamic development and transformations in rural settlement spatial morphology across varying scales.
The analysis of research methodologies reveals a notable shift from qualitative to quantitative research in the field of rural settlement spatial morphology, accompanied by a trend toward diversification and interdisciplinary approaches (Drobnjaković and Steinfürer, 2024). The research perspective is broadening, moving beyond the examination of specific spatial forms to encompass macrolevel planning and governance discussions. Early studies relied primarily on qualitative analyses based on morphological characteristics for classifying settlements, with a limited focus on the spatiotemporal evolution of rural settlement spatial morphology (Tiwari, 1981). Since 2012, there has been increasing emphasis within the scientific community on the spatial morphology of rural settlements. The integration of spatial quantitative research methods such as GIS, geographic detectors, and spatial syntax, along with the availability of diverse data sources, has enhanced data acquisition and analysis techniques (Bluemke et al., 2017). This has led to significant advances in understanding the spatiotemporal evolution, pattern distribution, driving factors, optimal layout strategies, and land morphology simulation and prediction of rural settlements (Chen and Wang, 2021). However, tools such as GIS, spatial syntax, and geographic detectors have inherent limitations; they can quantify changes in spatial content but do not fully account for or engage with variables related to social, cultural, and economic factors (Chan et al., 2012). Consequently, there is a pressing need to enhance the comprehensiveness and standardization of data samples, diversify spatial analysis algorithms, improve model precision, and develop comprehensive statistical modes and methods that incorporate multisource factors.
4.2 Future research directions
The temporal changes in hotspot keywords indicate that research on the spatial morphology of rural settlements in response to the new urbanization process and its social context is emerging as a significant trend for future studies. This study advocates for a focus on sustainable rural development through the utilization of urban‒rural big data platforms, incorporating keywords such as carbon emissions, new urbanization, and social network analysis (De Jong et al., 2015; Zhang L. et al., 2024). By integrating Geographic Information Systems (GISs) with digital technology and artificial intelligence, researchers can investigate the spatiotemporal evolution mechanisms and trend predictions of rural settlement spatial morphology via big data platforms (Li and Hsu, 2022).
In the course of research, it is essential to propose novel concepts for the study of the spatial morphology of rural settlements (Marcus and Colding, 2014). This entails employing scientifically quantifiable methods to analyze the processes of spatial evolution within these settlements, summarizing various evolution patterns and their driving mechanisms, and establishing representative studies of regional settlement systems (Kong L. et al., 2021).
The analysis of research trends indicates that current studies primarily emphasize technical and geographical information boundaries, including spatial distribution, spatial organization, and formation mechanisms. However, in addition to physical spatial morphology, it is essential to consider the influences of political systems, economic conditions, and regional cultures on the spatial morphology of rural settlements (Bański and Wesołowska, 2010; Tian et al., 2012; Long et al., 2020). A significant issue that warrants exploration is how to comprehensively integrate multiple factors and utilize scientifically quantifiable analytical methods for statistical analysis, clustering, and deconstruction to achieve sustainable rural spatial planning and development (Madanipour and Hull, 2017; Zhang Z. et al., 2024).
Future research should prioritize the comprehensive consideration of various factors and leverage advanced technologies, such as big data and artificial intelligence, to facilitate dynamic analysis and prediction of rural settlement spatial morphology (Sowmiya Narayanan and Manimaran, 2024). By fostering interdisciplinary collaboration that integrates political, economic, and cultural dimensions, systematic strategies for sustainable rural development can be proposed, ultimately aiming to achieve the goals of coordinated urban–rural development and rural revitalization (Yin X. et al., 2022; Qu et al., 2022).
4.3 Challenges and issues
In emphasizing the preservation and exploration of the mechanisms underlying the spatial morphology of rural settlements, it is essential to consider the ecological vulnerability of agricultural settlements and the active involvement of village residents (Sun et al., 2022; Yin et al., 2024). Research and practice in rural settlement spatial morphology should prioritize the essence of place and the inheritance of the landscape genes that shape its morphology (Sa et al., 2024). This approach ensures that initiatives aimed at developing rural settlement spatial morphology do not exacerbate inequalities in rural life or compromise the unique characteristics and fragility of rural landscapes (Taruza, 2023; Jia et al., 2024).
The application of open urban‒rural data platforms, artificial intelligence, convolutional neural networks, and emerging geographic information technologies provides new tools for studying the spatial morphology of rural settlements (Zhang J. et al., 2022; Yu and Fang, 2023). However, these innovations also present potential risks and challenges. For example, concerns regarding data privacy, ethics, and the dangers of excessive dependence on technology must be thoroughly evaluated (Ismagilova et al., 2022). It is essential to employ these technologies judiciously and within a regulated framework to ensure that they contribute effectively to the sustainable development of the spatial morphology of rural settlements and enhance the wellbeing of village communities.
Research and practice in the field of rural settlement spatial morphology must extend beyond geographic information technology and spatial governance to encompass social, economic, environmental, and ethical dimensions. Addressing these multiple dimensions is essential for achieving truly sustainable and environmentally friendly development of the spatial morphology of rural settlements.
5 CONCLUSION
5.1 Research discovery
This study utilized CiteSpace 6.2 R4 and VOS Viewer 1.6 software to conduct a comprehensive systematic review of the literature on rural settlement spatial morphology from 2000 to 2024 on the basis of the Web of Science core database. The analysis encompassed various dimensions, such as annual publication trends, active countries and regions, institutional distributions, author contributions, journal cocitations, and keyword co-occurrences, to explore trends, hotspots, and future prospects for research on the spatial morphology of rural settlements.
The results indicate that research in this field spans multiple disciplines, primarily focusing on architecture, urban and rural planning, geography, and sociology. At the national level, China, the United States, and France lead in research output and influence in the field. Institutionally, the Chinese Academy of Sciences, University of Chinese Academy of Sciences, and Beijing Normal University have made significant research contributions and collaborations. At the author level, scholars such as Song Wei, Jiang Guanghui, and Ma Wenqiu have produced highly cited and impactful research. In terms of journals, Land, Sustainability, and the Journal of Geographical Sciences are identified as core journals in this field, publishing numerous high-quality and influential papers.
Furthermore, the study highlights four major research hotspots in rural settlement spatial morphology: rural residential areas, spatial organization, land use, driving mechanisms, and rural sustainable development. These hotspots are closely interrelated and mutually influential, reflecting the knowledge structure and thematic evolution of the field. Spatial syntax and GIS (geographic information systems) have emerged as the most precise and efficient research methods and are often used for land use and spatial analysis. The research predominantly focuses on rural areas in China, particularly rural residential areas and traditional villages, with an emphasis on the driving forces and challenges of rural development in these regions. Additionally, sustainable rural development, rural transformation, and structural adjustment are identified as key challenges facing the field, particularly in the context of the new era’s transformation of rural regional systems.
The development of rural settlement spatial morphology research can be divided into five stages: the initial stage (2005–2010), the stable development stage (2011–2015), the mature development stage (2016–2018), the research differentiation stage (2019–2021), and the theoretical and practical stage (2022–2024). The keywords associated with each stage distinctly reflect the research focus and dynamics of that period.
5.2 Study limitations
This study is not without its limitations, and future research should aim to address the following issues. (1) Limitations in sample data selection: This study focused on core journals in the field of rural settlement spatial morphology. However, given that China has the highest publication output in this field and a diverse array of journals, certain relevant studies may have been excluded from this analysis, potentially leading to gaps in the findings. Future research could incorporate journals from the China National Knowledge Infrastructure (CNKI) core database to facilitate a more comprehensive analysis or comparative study. (2) Fragmentation in the temporal scope of data: The development of rural settlement living environments spans several centuries, with rural settlement spatial morphology serving as a significant material expression of these environments. In light of this extensive history, future research could broaden the temporal scope of the study to better understand how various linguistic definitions of rural settlements have evolved across different countries. This would involve a deeper exploration of the subject and an extension of the timeline to present a more complete theoretical development trajectory of research in rural settlement spatial morphology.
In summary, this study offers a comprehensive and in-depth overview of the academic achievements and developmental trends in the field of rural settlement spatial morphology from a bibliometric perspective. These findings are crucial for fostering academic exchange, collaboration, and innovation while also providing valuable references and insights for future in-depth research in this field.
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