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Abstract

:

Huizhou villages are representatives of traditional villages and have a high historical, cultural, and tourism value. In view of the problems of low commercial efficiency due to the small scale of commercial space and the imperfect layout in Longchuan Village, Jixi County, Xuancheng City, Anhui Province, this research explores the spatial advantages of Longchuan Village’s commercial layout through an analysis of street and lane space syntax and a commercial space resistance model. The research on the spatial syntax of streets mainly focuses on the analysis of the spatial accessibility, line-of-sight integration, and spatial comprehensibility of Longchuan Village’s streets. The commercial space resistance model mainly studies the attraction of tourism resources to tourists in order to select the most suitable area for the layout of commercial space. The results of the analysis show the following: (1) The integration degree of traffic and the sight line is relatively high at County Road and Water Street in Longchuan Village, so these two places have better accessibility and more sight lines. (2) Longchuan Village has a good spatial understanding in a small area, so it is not suitable to distribute commercial space but rather to centralize it. (3) In the commercial space layout resistance model, the area around Water Street and Qixing Pond has the smallest spatial resistance and the greatest opportunity for population gathering, making it the most suitable for a commercial layout. On the basis of the analysis results, this paper puts forward an optimization strategy of Longchuan Village’s commercial space layout in a targeted manner to help Longchuan Village achieve a better commercial layout. The research contribution of this paper will help planners and architects to take advantage of space to plan the commercial space of traditional tourist villages so that they can exert a better commercial value and tourism effect and to promote the tourism development of traditional villages across the country.
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1. Introduction


1.1. Development Background


China has a vast land and a complex geographical environment, resulting in many traditional villages. Traditional villages are representative of Chinese villages, with a rich farming culture. Therefore, scholars and experts place great emphasis on protecting traditional villages. Relying on geographic information technology, Xie established a digital protection platform to provide protection for traditional villages [1]. Wang constructed a theoretical research model for the protection of traditional villages, and they took the southwest region in China as an example to analyze the level of regional protection of traditional villages and its influencing factors from a macro-perspective [2]. Based on a survey of the current situation of traditional villages in different regions of China, Guo used survey data to deeply analyze common issues in the protection and development of traditional villages [3]. Not only can the evaluation system established by Wang promote the research paradigm of traditional villages, the coupling degree, and sustainable development assessments, but it can also widely guide and be applied to the practice of traditional village protection in China [4]. Xie took 454 core documents from 1998 to 2020 as the research object, and they used CiteSpace software to analyze a knowledge map of the author, organization, and keywords of the documents so as to grasp the overall situation of the research on traditional village landscapes in China [5].



Although the protection of traditional villages is very important, development is also important. With the background of the rural revitalization strategy and the requirements of protecting original styles and cultural atmospheres, solutions are required to develop village industries and to increase the employment of villagers [6]. Tourism is the driving force for the development of traditional Huizhou villages [7,8]. Promoting the rational development of commerce in villages can enhance their competitiveness, thereby promoting tourism and gradually realizing rural revitalization [9,10].




1.2. Research Background


In traditional village planning and commercial space research, many scholars have made important contributions. Hu’s study showed that village planning requires transformation and governance innovation [11]. Tong and his team found that the failure of local governments to effectively participate in the planning process is the main reason why planning does not conform to the actual situation of villages and so cannot meet the needs of villagers or contribute to the development of villages [12]. Wan studied two villages with different cultures, and their research showed that industrial development, local culture, and a management system were the main driving forces to achieve rural revitalization in the two different villages [13]. Chen and his team studied the mechanism analysis and the planning strategies of local industries driving rural development [14]. Guo proposed a layout optimization strategy for rural residential areas based on a suitability evaluation and a spatial resistance model [15]. Due to the insufficient consideration of the impact and feedback of the spatial layout and the expansion of the rural residential land on the natural environment, Hong studied an ecological suitability evaluation of rural residential land based on a minimum cumulative resistance model [16]. Guo’s research shows that the original residential function of traditional villages can be replaced by commercial functions, such as homestay, to realize spatial production [17]. Xu studied the development characteristics and mechanisms of commercial space in historical blocks from the perspective of practitioners [18]. Sun studied Anhui Hong Village by analyzing its integration and intelligibility, probing into its spatial structure and understanding its current spatial features with space syntax, and then they proposed a space and commercial layout optimization suggestion to guide and offer a reference for the development of tourism in other traditional villages [19].




1.3. Research Review


However, previous studies have mainly focused on processes such as government participation, industrial development, rural residential area planning, and urban commercial space [20,21,22]. There are few studies on specific methods of rural commercial space planning. With the rise of traditional village tourism, an increasing number of scholars have paid attention to the planning of commercial space in traditional villages, but usually only spatial syntax is used, and the analysis method is not comprehensive enough [19]. In addition to paying attention to the protection and environmental issues of villages, attention should be paid to villages’ commercial space development and villagers’ economic needs.



The commercialization of traditional villages is the process of gradually increasing the commercial space with the background of tourism development. This has two sides: On the one hand, it can stimulate their vitality, increase villagers’ incomes, improve living standards, and provide tourists with high-quality services. On the other hand, excessive commercialization will damage the cultural atmosphere and traditional features to a certain extent, as well as degrade the tourist experience [23]. A field investigation showed that the commercial space of Longchuan Village is relatively small, the tourism industry is simple, and the tourist experience requires improvement. Villagers expressed a strong desire for development, and a certain degree of rational commercialization can improve overall tourism quality [24].




1.4. Research Aim


The main purpose of this study is to improve the use efficiency and the rationality of the geographical location of the commercial space in Longchuan Village by using optimization strategies for the commercial space layout. At the same time, it provides scientific and reasonable planning methods and a planning basis for the inevitable commercialization of traditional villages. This paper aims to help traditional villages to enhance their commercial and tourism values, enhance tourists’ experience, and increase the economic income of villagers. We call on scholars to actively study traditional commercial space.




1.5. Paper Overview and Structure


This article mainly consists of five sections, which are the Introduction, Materials and Methods, Results, Discussion, and Conclusions Sections. First of all, we are concerned that there are certain problems in the commercial spatial layout of Longchuan Village in Anhui Province, China, affecting its tourism development. Secondly, in response to these issues, we collect some spatial data and survey data. Using these data, we can understand the advantages of the commercial space layout from the perspective of street space by analyzing the spatial syntax. Moreover, using the method of the commercial space resistance model, the commercial attraction ability of tourism resources is analyzed to determine the reasonable area for the commercial space layout. Finally, through discussion and conclusions, combining the spatial advantages of the analysis results, three suggestions for optimizing the commercial spatial layout of Longchuan Village are proposed, aimed at solving the problem of the commercial spatial layout of Longchuan Village.




1.6. Contribution


The main micro-contribution of this study is to help Longchuan Village to improve its commercial efficiency and commercial value and to promote its overall development while protecting the original features of the village. This paper uses the space syntax and space resistance model to explore the advantages of the commercial space layout of Longchuan Village and to optimize the commercial space layout. Its purpose is to improve the employment problems and income levels of villagers, increase the village’s commercial service capabilities, and promote Hui culture and agricultural culture [25]. The primary macro-contribution of this study is to expand the research on Longchuan Village to all tourist villages in China, to help these traditional villages better promote their own culture through the commodity economy, and to improve the living standards of residents and the sense of local honor. It makes up for the lack of current research on the commercial space layout of traditional villages. Additionally, while protecting the original landscape and buildings of the village, the geographical advantages of the commercial space layout are fully exploited. This changes the situation in which planners plan based on their own experience in traditional rural planning.





2. Materials and Methods


2.1. Data Sources


The author team of this study conducted a field survey in Longchuan Village in June 2022. We visited the government, tourists, villagers, and business practitioners and collected the questionnaires distributed by the author team. The questionnaire was designed as a filled questionnaire, and its structure includes guidelines; optional questions, such as whether the existing commercial space meets the development needs of the village; open-type questions, such as questions about the unreasonable layout of the existing commercial space; and a thank-you message. The data of this study mainly came from the planning text, CAD data, and tourism data provided by the relevant government and questionnaires. The POI data in this study (point of interest means the point data in the Internet electronic map, which basically includes four attributes: name, address, coordinates, and category) were obtained from the open website of AutoNavi Maps.




2.2. Research Object


Longchuan Village is located in Jixi County, Xuancheng City, Anhui Province. It is a model of the harmonious integration of Huizhou human settlements and landscapes. Its precise location is shown in Figure 1. In 2012, it was jointly announced as one of the first batch of traditional Chinese villages by the Ministry of Housing and Urban-Rural Development, the Ministry of Culture, and the Ministry of Finance, and it was selected as a national forest village in 2019. Jixi County is one of six counties under the jurisdiction of the ancient Huizhou government, and it is in an important position for the inheritance and development of Huizhou culture [26]. Therefore, Longchuan Village plays a leading role in the protection and development of ancient villages in Jixi County. From 2019 to 2021, Longchuan Village was the tourist attraction with the highest tourism ticket revenue in Xuancheng City, Anhui Province, with an average of 1.4147 million tourists per year and an average annual tourism revenue of CNY 70.3433 million. It can be seen that Longchuan Village plays an important role in promoting the tourism status of the city [27].



Figure 2 shows the current status of the roads, businesses, and facilities in the village, whose overall shape is like that of a boat. The Dengyuan River is close to the southeast side of the village. The Longchuan Stream passes through the village, forming the center of gravity of the tourism structure, Water Street. The visitor center is next to County Road on the southernmost side. The buildings in the village are gathered on the southwest side, with some on the north side. To the northeast is mainly farmland and wildland. The road network is dense in the southwest and sparse in the northeast. Ancient buildings and scenic spots are located on both sides of Water Street and around Qixing Pond, and a few are in the north of the village. Commercial space is distributed on both sides of Water Street and County Road, with some scattered in the village, mainly for retail, handicrafts, food, and lodging [28].



AutoNavi Map is China’s leading provider of digital map content, navigation, and location service solutions, and it also provides detailed POI information. Deriving the POI data of Longchuan Village from the AutoNavi map can help in the analysis of the type and location of the commercial space of Longchuan Village. The main distribution and types of business are shown in Figure 3. There are mainly five types of commercial shops, with a total of 56 shops. There are 17 accommodation service facilities, 18 catering service facilities, 10 shopping service facilities, 5 villager service facilities, and 6 tourist service facilities. In terms of geographical location, accommodation services are mainly distributed on county roads near the villages, making them convenient places for foreign tourists to stay. Most of the catering shops are distributed around the visitor center and Water Street, which is a convenient place for tourists to eat.




2.3. Main Problems


We conducted field research and interviews. After integrating interview questionnaires and research data, the main commercial space layout issues of Longchuan Village were summarized as follows [27]:




	
The overall business scale is small;



	
The commercial volume on the south side of Water Street is obviously smaller than that on the north side, and the agglomeration of commercial space is not strong;



	
The commercial distribution is relatively homogeneous, locations are scattered, and the orientation to tourists is not strong.









2.4. Research Methods


As shown in Figure 4, to solve the above problems, this study proposes the following research methods [29,30,31,32]:



1. Analysis of street space syntax



This research uses the syntactic analysis technology in DepthmapX software to analyze the spatial and sight line integration of Longchuan Village’s streets and lanes so as to understand the advantages and disadvantages of their layout [33].



2. MCR spatial resistance model



ARCGIS software is used to analyze the degree of resistance of the commercial layout. We determine resistance sources that have a certain influence on the commercial layout, divide the influence range according to the resistance size and level of different sources, and superimpose this to obtain a resistance map of the commercial space layout. We can clearly analyze where the dominant resources cover the most. The spatial advantages of Longchuan Village determined by using this method mainly provide a reliable layout basis for the commercial space layout of Longchuan Village, which changes the limitation of past research on the commercial space in villages wherein only street and lane space syntax was used.





3. Results


3.1. Analysis of Street Space Syntax


Space syntax was first proposed by Bill Hillier [34,35,36,37,38]. Space syntax is a series of theories and technologies about space and society. Its core idea is that space is not the background of social and economic activities but rather a part of the development of social and economic activities. As a new language for describing architectural and urban spatial patterns, the basic idea of the space syntax theory is to divide and scale spaces and to analyze their complex relationships. Not only does it pay attention to local spatial accessibility, but it also emphasizes the overall spatial accessibility and connections [39,40].



1. Analysis of Spatial Integration



The degree of integration expresses whether an element is convenient to other elements. It expresses the connection ability of a street, i.e., its accessibility [19,34,35,36,37,38,41,42].



DepthmapX (0.8.0) was used to analyze the global integration on the axis of streets and lanes. As shown in Figure 5, the highest global integration degree was 0.39, in the middle of County Road, and the lowest was 0.18, in the inner streets of the village, with an average of 0.30. X086 County Road, the main external road on the northwest side, and the north side of Water Street had a relatively high degree of integration, which indicates strong accessibility.



X086 County Road is the most important traffic road for external tourists to enter the village. It can replace the role of the village streets in function, but it cannot be ruled out that the traffic flow and texture difference of the roadway will interfere with the tourists’ street experience. Based on this thinking, centering on the interior of the village, the village streets are inward-oriented, and the situation of removing County Road is analyzed. As shown in Figure 6, the highest accessibility is 0.33, located in Water Street; the lowest is 0.11; and the average is 0.24. The overall accessibility is higher in the central area of the village near the intersection of Longchuan River and Dengyuan River, and it is also the most concentrated location on both sides of Water Street. Without considering County Road, the overall accessibility of the village decreases by about 0.06, and the accessibility efficiency drops a lot.



From the above analysis, it can be concluded that the integration of county roads and Water Street is relatively high, and they play an important role in the accessibility of villages. Most of the existing commercial stores are located on those streets and lanes, which have a high global integration degree. This shows that, with no specific guidance, some businesses had been spontaneously arranged in locations with a better traffic capacity. In terms of traffic capacity alone, it is reasonable to arrange some commercial spaces on Water Street and County Road. Therefore, the increased commercial volume can be fully considered in combination with the current commercial situation to integrate commercial space and to create a continuous and beautiful street.



2. Analysis of sight integration



Sight integration calculates the visual distance of an individual from one space to all other spaces. At the point of view with the highest degree of sight integration, the fewest lines of sight are blocked, stores are most easily seen, and the field of view is wider [19,34,35,36,37,38,41,42].



Figure 7 shows the sight integration of Longchuan Village’s streets and alleys analyzed using DepthmapX. The area at the intersection of X086 County Road and Water Street has the best integration of sight lines, whose number is most concentrated, and it is the most visible location for business. When the distance from the main intersection increases (or when extending along a fork), the sight line is obstructed due to the irregular street curvature, lanes are squeezed by buildings, and the sight line integration degree gradually decreases. Squares and open spaces have a relatively good sight integration, offering a good view and more consumption opportunities, which is suitable for a commercial layout [43]. Curved streets and closed spaces have a poor line-of-sight integration. The possibility of tourist traffic is small, which is unsuitable for a commercial layout [44].



3. Spatial intelligibility analysis



In spatial intelligibility, the number of axes directly connected to a certain axis in the area is used to judge the importance of that axis in the whole system, suggesting that the overall spatial structure can be inferred from the local spatial structure [19,34,35,36,37,38,41,42].



This is reflected in the correlation between the degree of axis connectivity and the overall integration degree of the region. A higher degree of correlation indicates a higher degree of intelligibility, indicating that the local space is structurally more related to the overall space. Conversely, a lower correlation indicates that the local space is structurally less related to the overall space. In space syntax, intelligibility is expressed by the regression coefficient R2. R2 values between 0 and 0.5 indicate a poor intelligibility of the space, R2 values between 0.5 and 0.7 indicate that the space has a good intelligibility, and R2 values between 0.7 and 1.0 indicate that the space has a high intelligibility.



The connectivity is taken as the Y-axis, and the global integration degree is taken as the X-axis, as shown in Figure 8; in the figure, “×” represents a line segment of a street and an alley in the village.



R2 is 0.08, indicating that the overall space of Longchuan Village is extremely low in comprehension. It is difficult for tourists to grasp the overall space when they are in the streets and alleys, and it is easy for them to become lost. In Figure 9, the connectivity is taken as the Y-axis, and the local integration degree with a radius of 3 is taken as the X-axis; R2 is 0.77, indicating that the integration degree of the local space of Longchuan Village is extremely high. Tourists in the streets and alleys can grasp the characteristics of the surrounding space well, and it is not easy for them to become lost.



Based on the analysis of the space intelligibility above, the overall intelligibility of the village is poor, so the commercial space should not be arranged in intricate streets and lanes, which will increase the burden of tourists.




3.2. MCR Spatial Resistance Model


The MCR spatial resistance model is a minimum cumulative resistance model, which refers to the cost model of moving from source to destination, as proposed by Knaapen in 1992 and modified by Yu (1999) [45]. The minimum cumulative resistance is


  M C R =  f  min     ∑  j = n   i = m    (  D  i j   ×  R i  )    



(1)




where Dij is the spatial distance from source j to landscape unit i; Ri is the resistance coefficient of landscape unit i to the movement of a species; ∑ sums the distance between unit i and source j over all units traversed; min is the minimum value of cumulative resistance; and f is the positive correlation between the minimum cumulative resistance and the research process [46].



We used the ARCGIS platform and the MCR resistance model to construct a resistance model for the commercial space layout of the village based on tourists’ tourism needs [47]. The main resistance sources are rivers and ponds, famous scenic spots, public service facilities, and public space [48,49,50].



The commercial resistance model of Longchuan Village is constructed as follows:



	
The Longchuan Village map is divided into 10 × 10 grid cells in ARCGIS, and the resistance source is arranged;



	
Each resistance source is divided into nine resistance value grades according to the influence ability of the resistance sources on business, and the resistance surface of each resistance source is calculated;



	
The judgment matrix is constructed using the AHP analytic hierarchy process [51]. As shown in Table 1, experts and decision makers can use their opinions to quantify the extent of criteria. Moreover, through calculation and a consistency test, we can determine the impact weight of each resistance source on the commercial space layout, as shown in Table 2. Finally, all resistance surfaces are superimposed, as shown in Figure 10.






It can be seen that, in the commercial space layout resistance map of Longchuan Village, the areas with the least resistance to the commercial space layout are on both sides of Water Street and around Qixing Pond. The commercial layout resistance increases gradually with the distance from these two areas. Areas with a greater resistance are less suitable for commercial space layouts, which will increase investment and operating costs and reduce revenue. Under the superposition analysis of multiple resistance sources, areas on both sides of Water Street and around Qixing Pond have the most landscape advantages and offer the most opportunities for people to gather and visit. The commercial layout of traditional villages is inseparable from tourist activities. Therefore, these two areas are relatively suitable for opening storefronts.



Combining the analysis results of spatial syntax and the commercial space layout resistance model [52], we can conclude the following:




	
In the layout of Longchuan Village, the street space accessibility, line-of-sight accessibility, and spatial understandability along both sides of Water Street are the best, while the commercial layout resistance is the smallest, making it the most suitable geographical location for arranging commercial space.



	
Although county roads have certain advantages in terms of data, they are mainly used for external traffic in terms of function, and excessive commercial space may increase the risk of traffic accidents. Therefore, county roads cannot be used as an ideal commercial layout location.



	
The area around Qixing Pond is an area with a low resistance to the commercial space layout, but its data performance is poor in terms of spatial syntax, such as spatial accessibility. It can be used as a subcenter to arrange commercial space in future tourism development.








Combined with existing relevant research, this paper can provide more methods and a basis for optimizing the layout of commercial space to help the development and utilization of commercial space in traditional villages at the planning level while being more conducive to the protection of traditional villages. It is expected to help decision makers better achieve village planning and improve the efficiency of the commercial spatial layout in traditional villages, such as Longchuan Village, so as to enhance the village economy and villagers’ income.





4. Discussion


Traditional villages are human settlements with rich cultural connotations and material products. Most scholars believe that traditional villages should maintain their authenticity and weaken the role of commerce [14,53]. Therefore, most previous studies did not actively analyze the commercial space layout. However, in the process of the development of traditional villages, in order to better attract the attention of tourists, commercialization has become a trend. We should face up to the inevitable commercialization of traditional villages and actively increase the utilization efficiency of commercial space and its cultural characteristics. We try to turn traditional village business activities into a means of promoting traditional village culture 6.



We aim to determine how to better utilize the commercial service effect of commercial space while protecting traditional village buildings and scenery. This paper provides a research method at the spatial level with the help of the traditional village of Longchuan Village. Street space is a medium that connects commercial space and visitors. This paper uses DepthmapX software to analyze the spatial integration degree, line-of-sight integration, and spatial intelligibility of the street space of Longchuan Village in order to identify the streets that are relatively more suitable for commercial activities and the arrangement of commercial space [54]. At the same time, places with more opportunities for tourists to gather are more suitable spaces for arranging stores. In this paper, considering the attractiveness of excellent tourism resources to tourists, GIS software is used to build a commercial space layout resistance model. Superimposing the influence of excellent tourism resources, the area close to these tourism resources is the area with less resistance to the commercial space layout, which can attract more tourists to spend money. This paper fully considers the spatial advantages of the store layout in the research. It fills the gap that currently only uses space syntax to study the coupling relationship between traditional village space and commercial space [19]. Finally, this study puts forward corresponding suggestions for the problem of spatial analyses, aiming to help Longchuan Village solve the current problem of the commercial space layout and promote the overall tourism development of traditional villages.




5. Conclusions


5.1. Summary and Recommendations


This paper studies the current situation of the commercial space layout in Longchuan Village, a traditional Huizhou village in Xuancheng City, Anhui Province. Through the analysis of space syntax and a commercial space resistance model, the spatial advantage of the layout of commercial stores is established, helping Longchuan Village to optimize the commercial space layout without changing the original village style and architecture.



For the problems displayed in the commercial space of Longchuan Village and the results of this research, this paper proposes three optimization suggestions:




	
The commercial space of Longchuan Village is small, and the commercial space should be appropriately increased. At the same time, in order to protect the traditional features and buildings in the village, newly added commercial space should not take the form of new buildings, and the replacement of the original functional space should be considered [55]. According to the analysis of the integration degree and the sight integration degree, County Road and Water Street are the places with the best accessibility and the highest chance of gathering sight lines, and they can greatly increase the opportunities for tourists to spend money [56,57]. Therefore, the layout of new commercial spaces and the adjustment of existing commercial spaces should be reasonably arranged in these two places. However, since County Road can be used by cars and is the main road used by tourists to enter and leave Longchuan Village, frequent passing vehicles will increase the risk of traffic accidents. Therefore, it is not suitable to arrange some commercial spaces with a strong tourist mobility and a short stay time on both sides of County Road, and the choice of commercial type should be carefully considered.



	
According to the analysis of spatial intelligibility, tourists are more likely to have a sense of spatial direction in small-scale spaces, but their intelligibility for the overall space is small, and they easily become lost in the intricate streets and alleys of the village. Moreover, the scale of Longchuan Village is small, making it unsuitable for multiple areas of commercial space. Therefore, newly added commercial space can be arranged in open, spacious, and simple-structured spaces, such as Water Street. It offers convenient transportation, strong accessibility, and good views, and businesses can be arranged on the basis of the original businesses on both sides of Water Street, increasing integrity and constituting a relatively complete village [58]. The commercial space is easy to manage, and it does not conflict with other village functions, effectively avoiding the adverse effects of commercialization on the texture and style of the village. The commercial space of Water Street is mainly linear, which is convenient to guide tourists. Water Street is close to the tourist center, which is suitable for hotels, homestays, food, and other functions. There are many scenic spots on both sides of Water Street that provide much tourist support for commercial stores, and they are suitable for leisure, characteristic handmade products, and other businesses.



	
The commercial space types of Longchuan Village are mainly catering, accommodation, and shopping. These commercial types meet the basic needs of tourists, but they are extremely lacking in characteristics. Tourists come to traditional villages to travel; on the one hand, they want to experience the quiet and beautiful pastoral scenery of traditional villages, and on the other hand, they also want to experience local special customs and special snacks [59]. However, the commercial atmosphere of Longchuan Village is almost the same as that of other ancient streets and ancient cities. In terms of the commercial environment, it cannot provide tourists with a unique tourist experience. It is recommended to add some restaurants that cook local dishes and shops that sell products related to the local culture [60]. It is suitable to arrange accommodation-related commercial space on County Road, and it needs to be equipped with sufficient parking lots. In Water Street, it is suitable to arrange businesses, such as those that sell souvenirs and food and those that have facilities for sports that are easy to watch and play, and to improve the overall vitality of the village. At the same time, public service facilities for tourists and villagers should be increased so as to meet the growing demand for tourism and the quality of life of villagers.








The research purpose of this paper is to examine one traditional village; however, it is also hoped that the spatial analysis method of this paper can be applied to the research on the commercial layouts of traditional villages across the country so as to improve the efficiency and quality of the commercial spatial layouts of traditional villages.




5.2. Research Limitations and Future Works


Our research provides scientific methods and suggestions for optimizing the commercial space of traditional villages, but there are some research limitations. Research on the optimization of commercial space layouts may adopt better quantitative methods to convert qualitative data into quantitative data. In addition to spatial factors, research on the optimization of commercial space layouts should also be intensified in such aspects as the impact of stakeholders, commercial types, cultural impact, and the relationship between commercial space and other spaces [61,62]. In future work, we will pay more attention to adding more factors to the research of commercial space. At the same time, we will adopt more comprehensive research methods to study the optimization of commercial space in traditional villages.



This research focused on the development of Longchuan Village, aiming to improve the tourism experience and the living standards of residents. However, the commercial layout is only a small part of the village tourism development system. In order to achieve the goal of rural revitalization and to enhance the overall competitiveness of villages, planning requires cross-explorations involving government guidance, space design, landscape design, living environment, village protection, and cultural promotion. We need to continue to use a broad perspective and to develop technology and scientific methods to conduct in-depth research to provide a reference for the development, protection, and optimization of traditional villages.








Author Contributions


Conceptualization, Y.H., Z.Z., J.F. and X.C.; methodology, Y.H., Z.Z., J.F. and X.C.; validation, J.F. and Z.Z.; writing, Y.H., Z.Z., J.F. and X.C.; revision process, Y.H., Z.Z., J.F. and X.C. All authors have read and agreed to the published version of the manuscript.




Funding


This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.




Data Availability Statement


Data sharing is not applicable.




Acknowledgments


The authors are grateful for the interviewees’ participation (in 2021), which provided the basis for this research. We are also grateful for the help and relevant data provided by the local government. Similarly, we thank the School of Civil and Architecture for their support. Finally, we thank relevant professors for their guidance.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Xie, Y.N.; Li, B.H.; Liu, P.L.; Dou, Y.D. Research on Digital Protection of Traditional Villages Based on Geographic Information Platform. Resour. Dev. Mark. 2023, pp. 1–9. Available online: http://kns.cnki.net/kcms/detail/51.1448.n.20221214.1040.002.html (accessed on 14 February 2023).

	



Wang, S.J.; Sun, J.X. Evaluation and influencing factors of regional protection level of traditional villages in southwest China. Acta Geogr. Sin. 2022, 77, 474–491. [Google Scholar]

	



Guo, M. Research on the Protection and Development of Traditional Villages in China from the Perspective of Rural Revitalization—Review of the “Survey Report on the Protection of Traditional Villages in China (2017)”. World For. Res. 2022, 35, 136. [Google Scholar]

	



Wang, S.J.; Sun, J.X. Construction and Demonstration of Evaluation System for Sustainable Development of Traditional Chinese Villages. Acta Geogr. Sin. 2021, 76, 921–938. [Google Scholar]

	



Xie, Q.; Liu, P.L.; Xu, M. Knowledge atlas analysis of traditional Chinese village landscape research. Econ. Geogr. 2022, 42, 202–208. [Google Scholar] [CrossRef]

	



Zhou, T.; Jiang, G.; Ma, W.; Li, G.; Qu, Y.; Tian, Y.; Zhao, Q.; Tian, Y. Dying villages to prosperous villages: A perspective from revitalization of idle rural residential land (IRRL). J. Rural Stud. 2021, 84, 45–54. [Google Scholar] [CrossRef]

	



Zhu, J.; Yuan, X.; Yuan, X.; Liu, S.; Guan, B.; Sun, J.; Chen, H. Evaluating the sustainability of rural complex ecosystems during the development of traditional farming villages into tourism destinations: A diachronic emergy approach. J. Rural Stud. 2021, 86, 473–484. [Google Scholar] [CrossRef]

	



Shen, J.; Chou, R.J. Rural revitalization of Xiamei: The development experiences of integrating tea tourism with ancient village preservation. J. Rural Stud. 2022, 20, 42–52. [Google Scholar] [CrossRef]

	



Yang, J.; Yang, R.; Chen, M.H.; Su, C.H.J.; Zhi, Y.; Xi, J. Effects of rural revitalization on rural tourism. J. Hosp. Tour. Manag. 2021, 47, 35–45. [Google Scholar] [CrossRef]

	



Li, J.; Liu, Y.; Yang, Y.; Jiang, N. County-rural revitalization spatial differences and model optimization in Miyun District of Beijing-Tianjin-Hebei region. J. Rural Stud. 2021, 86, 724–734. [Google Scholar] [CrossRef]

	



Hu, H.; Zhang, J. Rural Planning Transformation and Governance Innovation from the Perspective of “Beyond Smart Shrinkage”: International Experience and Local Exploration. Urban Plan. Int. 2022, 37, 1–15. Available online: http://kns.cnki.net/kcms/detail/11.5583.TU.20220106.1156.002.html (accessed on 8 January 2023).

	



Tong, Z.; Zhong, T. Village Planning Quality and Effective Participation of Government: A Case Study of the Planning Process of Southwest Y Village. Rural Econ. 2022, 4, 99–106. [Google Scholar]

	



Wan, C.; Song, D. Sustainable Planning and Construction Mode of Rural Revitalization: Based on the Comparative Study of Cases between Zhejiang and Taiwan Provinces . City Plan. Rev. 2022, pp. 1–13. Available online: http://kns.cnki.net/kcms/detail/11.2378.TU.20220619.1503.004.html (accessed on 8 January 2023).

	



Chen, C.; Guiqing, Y.; Haowen, X.; Yufei, W. Understanding Rural Development Driven by Small Local Industries and Its Planning Strategies: The Case of Zhejiang Province. Planners 2021, 37, 21–27. [Google Scholar]

	



Guo, P.; Zhang, F.; Wang, H.; Qin, F. Suitability Evaluation and Layout Optimization of the Spatial Distribution of Rural Residential Areas. Sustainability 2020, 12, 2409. [Google Scholar] [CrossRef]

	



Hong, B.T.; Ren, P. Assessment of ecological suitability for rural residential land based on minimum cumulative resistance model: A case study in Dujiangyan city. Resour. Environ. Yangtze Basin 2019, 28, 1386–1396. [Google Scholar]

	



Bi, G.; Yang, Q. The spatial production of rural settlements as rural homestays in the context of rural revitalization: Evidence from a rural tourism experiment in a Chinese village. Land Use Policy 2023, 128, 106600. [Google Scholar] [CrossRef]

	



Xu, X.; Wu, B.; Liu, B. The development of commercial spaces in tourist historic districts: The case of Shuangdong, Yangzhou. Acta Geogr. Sin. 2016, 71, 2212–2232. [Google Scholar] [CrossRef]

	



Sun, X.; Li, Z.; Gao, M.; Liu, J. Coupling analysis of spatial characteristics of traditional villages and commercial service facilities: Taking Hongcun, Anhui, a world cultural heritage village as an example. Archit. J. 2017, S1, 118–122. [Google Scholar]

	



Liu, X.; Bi, R.; Gao, Y. The analysis of spatial distribution and optimization on rural settlement in upland half a mountainous using GIS technology. Econ. Geogr. 2011, 31, 822–826. [Google Scholar]

	



Olli, R. Deconstruction and hermeneutical space as keys to understanding the rural. J. Rural Stud. 2020, 75, 132–142. [Google Scholar] [CrossRef]

	



Zhang, J.; Wang, Q.; Xia, Y.; Furuya, K. Knowledge Map of Spatial Planning and Sustainable Development: A Visual Analysis Using Cite Space. Land 2022, 11, 331. [Google Scholar] [CrossRef]

	



Yu, L. Making space through finance: Spatial conceptions of the rural in China’s rural financial reforms. Geoforum 2023, 138, 103662. [Google Scholar] [CrossRef]

	



Lu, Y.; Qian, J. Rural creativity for community revitalization in Bishan Village, China: The nexus of creative practices, cultural revival, and social resilience. J. Rural Stud. 2023, 97, 255–268. [Google Scholar] [CrossRef]

	



Meng, Q.; Simona, Z. Neo-endogenous revitalisation: Enhancing community resilience through art tourism and rural entrepreneurship. J. Rural Stud. 2023, 97, 105–114. [Google Scholar] [CrossRef]

	



Hu, X.; Li, H.; Zhang, X.; Chen, X.; Yuan, Y. Multi-dimensionality and the totality of rural spatial restructuring from the perspective of the rural space system: A case study of traditional villages in the ancient Huizhou region, China. Habitat Int. 2019, 94, 102062. [Google Scholar] [CrossRef]

	



Sabine, P.K. The lost rural idyll? Tourists’ attitudes towards sustainability and their influence on the production of rural space at a rural tourism hotspot in Northern Ireland. J. Rural Stud. 2020, 80, 235–243. [Google Scholar] [CrossRef]

	



Jia, K.; Qiao, W.; Chai, Y.; Feng, T.; Wang, Y.; Ge, D. Spatial distribution characteristics of rural settlements under diversified rural production functions: A case of Taizhou, China. Habitat Int. 2020, 102, 102201. [Google Scholar] [CrossRef]

	



Xu, Y.; Lv, B. Application of land conversion model based on GIS and ANN in urban spatial expansion research—Taking Beijing as an example. Acta Sci. Nat. Univ. Pekin. 2008, 44, 262–269. [Google Scholar]

	



Qi, L.; Pei, Y.; Dong, J. Evaluation and forecast method of coordination degree between urban traffic planning and land use. Arab. J. Geosci. 2021, 14, 1221. [Google Scholar] [CrossRef]

	



Steinitz, C. A Framework for Geodesign; ESRI Press: Redlands, CA, USA, 2012. [Google Scholar]

	



Stutter, M.; Baggaley, N.; Wang, C. The utility of spatial data to delineate river riparian functions and management zones: A review. Sci. Total Environ. 2021, 757, 143982. [Google Scholar] [CrossRef]

	



Song, S.; Wang, S.; Ye, H.; Guan, Y. Exploratory Analysis on the Spatial Distribution and Influencing Factors of Beitang Landscape in the Shangzhuang Basin. Land 2022, 11, 418. [Google Scholar] [CrossRef]

	



Tutuko, P.; Bonifacius, N.; Yuniawan, D.; Jati, R.M.B. Measuring spatial arrangement of indonesian colonial cities using depth and connectivity calculations: Ratio study on master plans using space syntax. Int. Rev. Spat. Plan. Sustain. Dev. 2021, 9, 67–81. [Google Scholar] [CrossRef] [PubMed]

	



Xu, Y.; Yuan, B.; Zhang, H. Research on the renovation of Longtan Village in Guizhou Province based on spatial syntax. E3S Web Conf. 2021, 233, 01116. [Google Scholar] [CrossRef]

	



Alalouch, C.; Al-Hajri, S.; Naser, A.; Al Hinai, A. The impact of space syntax spatial attributes on urban land use in Muscat: Implications for urban sustainability. Sustain. Cities Soc. 2019, 46, 101417. [Google Scholar] [CrossRef]

	



Chen, X. Research on the application of space syntax in urban planning. World J. Eng. Technol. 2017, 5, 29–35. [Google Scholar] [CrossRef]

	



Chun, H.; Wang, N.; Liu, Y. Disaster prevention route planning of fenglin ancient village based on space syntax analysis. IOP Conf. Ser. Earth Environ. Sci. 2021, 781, 032009. [Google Scholar] [CrossRef]

	



Chen, Z.; Liu, Y.; Feng, W.; Li, Y.; Li, L. Study on spatial tropism distribution of rural settlements in the Loess Hilly and Gully Region based on natural factors and traffic accessibility. J. Rural Stud. 2022, 93, 441–448. [Google Scholar] [CrossRef]

	



Christian, T.; Martin, J.K.; Cornelia, R.; Stephanie, E.S. A GIS-based analysis of reachability aspects in rural public transportation. Case Stud. Transp. Policy 2022, 10, 1827–1840. [Google Scholar] [CrossRef]

	



Tutuko, P.; Bonifacius, N.; Yuniawan, D.; Jati, R.M.B.; Santoso, I.; Junianto, M.R.; Telnoni, R.J.A. The spatial pattern of a kampong area in Malang city using a space syntax approach. Int. Rev. Spat. Plan. Sustain. Dev. 2021, 9, 102–115. [Google Scholar] [CrossRef]

	



Yang, X.; Kong, Z.; Li, X. Research on the spatial pattern of traditional villages based on spatial syntax: A case study of baishe village. IOP Conf. Ser. Earth Environ. Sci. 2019, 295, 032071. [Google Scholar] [CrossRef]

	



Qi, J.; Zhou, Y.; Zeng, L.; Tang, X. Aesthetic heterogeneity on rural landscape: Pathway discrepancy between perception and cognition. J. Rural Stud. 2022, 92, 383–394. [Google Scholar] [CrossRef]

	



Poerwoningsihab, D.; Antariksac, A.S.L.; Hasyime, A.W. Integrating Visibility Analysis in Rural Spatial Plannin. Procedia Soc. Behav. Sci. 2016, 227, 838–844. [Google Scholar] [CrossRef]

	



Yu, K.J. Landscape ecological security patterns in biological conservation. Acta Ecol. Sin. 1999, 19, 8–15. [Google Scholar]

	



Yi, S.; Zhou, Y.; Li, Q. A New Perspective for Urban Development Boundary Delineation Based on the MCR Model and CA-Markov Model. Land 2022, 11, 401. [Google Scholar] [CrossRef]

	



Zhang, X.; Li, H.; Jian, Y.; Fu, H.; Wang, Z.; Xu, M. Vernacular or modern: Transitional preferences of residents living in varied stages of urbanisation regarding rural landscape features. J. Rural Stud. 2022, 95, 95–108. [Google Scholar] [CrossRef]

	



Liu, X.; Shu, J.; Zhang, L. Application of the least cumulative resistance model in the evaluation of urban land ecological suitability: Taking Xiamen as an example. Sheng Tai Xue Bao. 2010, 30, 421–428. [Google Scholar]

	



Sechu, G.L.; Nilsson, B.; Iversen, B.V.; Greve, M.B.; Børgesen, C.D.; Greve, M.H. A stepwise GIS approach for the delineation of river valley bottom within drainage basins using a cost distance accumulation analysis. Water 2021, 13, 827. [Google Scholar] [CrossRef]

	



Dong, Q.; Wu, L.; Cai, J.; Li, D.; Chen, Q. Construction of Ecological and Recreation Patterns in Rural Landscape Space: A Case Study of the Dujiangyan Irrigation District in Chengdu. China Land 2022, 11, 383. [Google Scholar] [CrossRef]

	



Jeong, J.S.; García-Moruno, L.; Hernández-Blanco, J. A site planning approach for rural buildings into a landscape using a spatial multi-criteria decision analysis methodology. Land Use Policy 2013, 32, 108–118. [Google Scholar] [CrossRef]

	



Dong, Y.; Cheng, P.; Kong, X. Spatially explicit restructuring of rural settlements: A dual-scale coupling approach. J. Rural Stud. 2022, 94, 239–249. [Google Scholar] [CrossRef]

	



Zhang, J.; Long, B.; Zhao, Y. Creative destruction and commercialization of traditional villages: Likeng, Wangkou, and Jiangwan in Wuyuan, China. IOP Conf. Ser. Environ. Sci. Eng. 2019, 592, 012109. [Google Scholar] [CrossRef]

	



Barbara, S.S.; Dawid, S. Spatial indicators as a tool to support the decision-making process in relation to different goals of rural planning. Land Use Policy 2022, 119, 106180. [Google Scholar] [CrossRef]

	



Svein, F. Power in the production of spaces transformed by rural tourism. J. Rural Stud. 2012, 28, 447–457. [Google Scholar] [CrossRef]

	



Irit, A.C.; Michael, S. Integrated rural heritage landscapes: The case of agricultural cooperative settlements and open space in Israel. J. Rural Stud. 2017, 54, 98–110. [Google Scholar] [CrossRef]

	



Long, X.; Guo, Y. Research on the function evolution and driving mechanism of rural homestead in Luxian County under the “Rural Revitalization”. Procedia Comput. Sci. 2022, 199, 969–976. [Google Scholar] [CrossRef]

	



Xu, L.; Chiou, S.C. A Study on the Public Landscape Order of Xinye Village. Sustainability 2019, 11, 586. [Google Scholar] [CrossRef]

	



Adzawla, W.; Bindraban, P.S.; Atakora, W.K.; Camara, O.; Gouzaye, A. Economic Viability of Smallholder Agriculture in the Savannah and Transitional Zones of Ghana: Implications of Farm Output Commercialization and Farm Diversification. Sustainability 2022, 14, 11548. [Google Scholar] [CrossRef]

	



Wang, M.; Zhou, Y. The production and evolution of urban cultural and creative tourism destination from the perspective of power space: A case study of Tianzifang, Shanghai. Geogr. Res. 2022, 41, 373-289. [Google Scholar] [CrossRef]

	



Paola, G.; Marco, D.; Federica, L. How can different stakeholders contribute to rural landscape planning policy? The case study of Pralormo municipality (Italy). J. Rural Stud. 2018, 57, 99–109. [Google Scholar] [CrossRef]

	



Stokowski, P.A.; Kuentzel, W.F.; Derrien, M.M.; Jakobcic, Y.L. Social, cultural and spatial imaginaries in rural tourism transitions. J. Rural Stud. 2021, 87, 243–253. [Google Scholar] [CrossRef]








[image: Buildings 13 01016 g001 550] 





Figure 1. Location of Longchuan Village. 
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Figure 2. Road, business, and facility layout of Longchuan Village. 
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Figure 3. Commercial type and spatial location of Longchuan Village. 
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Figure 4. Research methods. 
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Figure 5. Global integration degree of streets and lanes in Longchuan Village. 
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Figure 6. Global integration degree of streets and lanes in Longchuan Village (no county roads). 
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Figure 7. Sight integration. 
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Figure 8. Global intelligibility scatterplot (R = n). 
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Figure 9. Local intelligibility scatterplot. 
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Figure 10. Layout resistance of commercial space of Longchuan Village. 
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Table 1. Attraction strength and quantitative value of resistance sources.
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	The Attraction of Resistance Sources to Tourists
	Quantitative Value





	Equal attraction
	1



	Equal to moderate attraction
	2



	Moderate attraction
	3



	Moderate to strong attraction
	4



	Strong attraction
	5



	Strong to very strong attraction
	6



	Very strong attraction
	7



	Very to extremely strong attraction
	8



	Extreme attraction
	9
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Table 2. Judgment matrix of impact indicators.
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Indicators

	
Rivers

	
Scenic Spots

	
Service Facilities

	
Public Space

	
Weight






	
Rivers

	
1

	
1/4

	
2

	
1/3

	
0.1176




	
Scenic spots

	
4

	
1

	
8

	
2

	
0.5175




	
Service facilities

	
1/2

	
1/8

	
1

	
1/5

	
0.0611




	
Public space

	
3

	
1/2

	
5

	
1

	
0.3038




	
λmax = 4.01, CI = 0.005, RI = 0.89, CR = 0.0058 < 0.1
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