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Abstract

:

A crucial component of ecosystem services (ES) that represents social and humanities values is the cultural ecosystem service (CES), which refers to the non-material advantages that the environment provides for humans. CES are challenging to deeply understand, and little is known about the interactions between CES and landscape variables, particularly in some remote Chinese cities. In order to assess the dominant landscape variables of different CESs from physical, experiential, intellectual and inspirational aspects, this article investigates the landscape variables that may influence the public preferences of various CESs based on social media and geographic data in Anshun, China. The findings are displayed below. The public preferences of various CESs are impacted by the landscape variables in different ways. Physical CESs are influenced by both natural and infrastructure elements, demonstrating that accessibility to restaurants, accommodation, and transit affects how people interact with plays in public. Experiential CESs are primarily influenced by sensory elements, particularly the visual senses, suggesting that when people visit such settings, they place more emphasis on sensory experiences. Intellectual CESs are mostly affected by sensory and natural elements, implying that intellectual CESs with a natural perception are more alluring to tourists. Inspirational CESs are mainly influenced by natural and infrastructure elements, people usually consider nature and convenience when they go to such scenic spots. From the standpoint of promoting people’s wellbeing and boosting tourism appeal, the study’s results can offer fresh perspectives and content additions for the tourism landscape planning and management in Anshun.
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1. Introduction


With the advancement of urbanization and the improvement of people’s living standards, society’s requirements are gradually shifting from material requirements to non-material requirements, such as the pursuit of spiritual delight and the desire to be close to nature [1,2]. This shift is motivating an increasing number of individuals to travel to see nature up close and cherish the landscape’s intangible benefits. Governments and society are therefore paying more attention to the inclusion of cultural ecosystem services (CES), which represent the intangible advantages of ecosystem services (ES), as a reference indicator for ecosystem valuation [3]. To inform the next stage of landscape planning and policy making, it is essential to establish communication between CES and landscape variables in order to collect scientifically sound information.



Culture Ecosystem Services (CES) refer to the non-material benefits that humans derive from ecosystems, providing them with services that include spiritual, aesthetic, educational and recreational dimensions [4]. CES is of great importance to promoting the harmonious development of man and nature and enhancing the well-being of mankind [5,6,7]. Previous research related to ecosystem services has focused on the ecological aspects of biophysical research and economic valuation [8,9]. Little is known about CES and there has been a failure to develop a unified system for understanding CES [10,11]. Moreover, the effective integration of CES into practical landscape planning and policy development to enhance the value of the non-material aspects of landscape services has been hampered by lack of information on how landscape variables affect CES, especially some sensory categories [12]. The quantification of landscape variables is often used as an important way to study the spatial distribution of CESs [13]. It has been repeatedly demonstrated in past studies that natural and infrastructural elements are fundamental landscape variables that primarily influence the spatial and temporal distribution of CESs [14]. However, other sensory experiences of sound, odour and landscape perception have not been included in many studies, possibly due to difficulties in obtaining and quantifying data, which should be addressed in future research.



CES is intangible, subjective and difficult to quantify; most studies on CES are mainly based on indirect evaluation methods such as qualitative description, monetised value assessment and non-monetised quantitative assessment [15]. Firstly, CES was described qualitatively using participatory mapping methods [3], smartphone location data [16], social media image data [17], and by asking for expertise or opinions [18]. Qualitative description methods are more detailed and incorporate the actual needs of different populations, but the credibility of the results may be questionable. Secondly, the monetised value of the CES is assessed by evaluating the economic value [19,20,21]. Monetary value data is widely available and easily quantifiable, but the method makes it difficult to capture the value of CES in terms of social relations, sense of place, access to inspiration, etc., through economic or monetary values [22,23]. Finally, the quantitative non-monetary assessment of CES is carried out using interviews [24], questionnaires [25] and indicator systems [26]. However, these assessment methods are often subject to semantic processing and conversion of questionnaire questions, which limit their applicability and lead to many uncertainties in practice [27].



In recent years, social media data have emerged as a new method for understanding CES due to their large data sample and the large range of people it can reach in recent years [17]. The geographic location, image content, text tags and keywords contained in social media data provide a wealth of data on the spatial distribution of human environmental activities for relevant research [17,28]. It resolved the research difficulties of intangibility and subjectivity. Many researchers have also tried to mine image information using deep learning models to indirectly predict the classification of CES from the classification results of image content [29,30]. Nevertheless, there are some drawbacks and controversies with using this approach, such as the complex composition of social users of social media and the fact that people in different regions have different preferences for the use of social platforms [31]. At the same time, a growing number of researchers believe that social media is likely to be increasingly valuable for research and management of nature-based tourism [32]. Therefore, social media data are suitable for this research to investigate how the landscape variables of the tourism landscape in Anshun area affect different CES.



To explore how landscape variables affect different CESs, an indicator that evaluates the results of that effect is also needed—landscape preferences. Landscapes are areas perceived by people, and the central component of landscape value is based on human perception [33]. Landscape preference usually reflects society’s perceived preference for a particular landscape and is the result of a combination of perceptual activities, such as the public’s emotional perception when confronted with the landscape [32]. Based on the attention restoration theory (ART) [34], different people perceive the same landscape differently, so landscape preferences are influenced by personal interests, differences in social and cultural backgrounds, and educational attainment [35]. Currently, some Chinese social media platforms, such as Ctrip, Tuniu and Where to go, can provide a large amount of data on tourists’ reviews and ratings of landscape preferences [33], including their comments on the features, advantages and disadvantages of the attractions, as well as their subjective feelings (e.g., service quality, comfort, environmental quality, etc.), which can provide valuable data for assessing the public’s landscape preferences. It can be a promising idea to understand CES by examining the public preferences using social media [36] and the landscape variables that influence them to each CES [37].



In this article, the tourism landscape of Anshun City is used as the research object, and this article primarily uses geographic and social media data to obtain the basic data. It classifies the landscape into different CESs based on comments made on social media, conducts regression analysis on the landscape variables (nature, infrastructure, sensory) that may influence the public preferences of CESs. Based on this, corresponding landscape planning recommendations are made for each type of CESs (physical, experiential, intellectual, inspirational) to guide landscape practices, strengthen the cultural service provision of ecosystems, enhance local tourism attractiveness and enhance people’s well-being.



The aim of this study is to assess the dominant landscape variables of different CESs from physical, experiential, intellectual and inspirational aspects. This article focuses on the following two issues: (i) What are the main landscape variables that influence the public’s landscape preferences in Anshun? (ii) Are there differences in the main landscape variables affecting the landscape preferences of different CESs? If differences exist, what are the main landscape variables that influence the landscape preferences of different CESs?



It is possible to gain an understanding of CES and contribute to incorporating CES as an important indicator in landscape planning and policy making to better meet the public’s expectations by studying their preferences and the significant landscape variables, thereby exploring the various non-material benefits that different CESs provide to the public. The study is of great significance to the development of tourism in remote areas of China, which helps to clarify the future development direction of local tourist landscapes. The results and data of the study can help urban planners and managers to carry out landscape planning and practical policies in the Anshun area, in order to effectively improve tourists’ satisfaction, and the well-being of local residents.




2. Materials and Methods


2.1. Study Area


Anshun, located in the mid-western part of Guizhou Province in southwestern China, is situated between 105°13′~106°34′ E and 25°21′~26°38′ N (Figure 1). It is an important watershed area between the Wujiang River Basin of the Yangtze River system and the Beipanjiang River Basin of the Pearl River system, with a total area of 9267 square kilometres and a total population of 3 million people. Anshun is part of the Qianzhong hill plain basin in the western plateau mountain region of Guizhou. The topography of the city is complex and varied, mainly dominated by karst landforms, accounting for 77.82%, which is a typical karst landform concentration distribution area in the world. Anshun belongs to the western part of the subtropical humid monsoon climate zone, there are often valley winds and summer winds in the territory, and there are many clouds and rain, cool, humid, low solar radiation, and the air quality is excellent at 99.8% all year round. The city’s tourism resources account for 12% of the city’s total area, much higher than the national average of 1% and Guizhou Province’s 4.2% and is the earliest identified Class A tourism open city in China. Anshun is also a famous historical and cultural city in Guizhou, with unique historical and cultural heritage such as Tunbao, pierced cave and Yelang cultures. In recent years, to cope with the increased development of tourism, Anshun has made great efforts to improve infrastructure construction, with the Shanghai-Kunming Expressway running across the east and west, the Guiyang-Kunming Railway crossing the whole territory, and the Shanghai-Kunming High-speed Railway already having several stations in Anshun.



Anshun has good natural conditions, a variety of beautiful landscape types, a rich historical and cultural heritage, and its infrastructure that is gradually being improved. However, because of the area’s relatively slow economic development, the local investment in tourism development is sporadic and ungoverned, the attractions’ attractiveness is insufficient, the region’s tourism resources have not been used to their full potential, and the tourism industry has not developed as expected. Due to the wide-ranging practical implications for Anshun, this study investigates the cultural ecological services provided by the local tourism landscape in order to guide planning and actual policy formulation for the tourism landscape in the region, improve the cultural service supply of the local landscape, increase the local tourism attractiveness, and enhance the positive growth of the local tourism economy.




2.2. Research Frame


We investigate the dominant landscape variables that affect the landscape preferences of various CESs in Anshun using data from social media and geographic information. Based on the findings of the data analysis, we gain understanding of the landscape service values of various CESs (Figure 2 and Figure 3).



The research methodology’s specifics are as follows:




	
Crawl social media data on all scenic spots in Anshun from Ctrip (https://you.ctrip.com/place/anshun518.html (accessed on February 2023), excluding those with less than 10 reviews), including: names of scenic spots, tourist comments, and tourist ratings, excluding invalid data and integrating valid data.



	
Identify the text of tourist comments and classify the subword.



	
Analyse the word frequency of subword.



	
Based on the word frequency, experts were consulted to categorize all scenic spots into four different CESs (physical, experiential, intellectual, and inspirational) in accordance with the International Classification of Ecosystem Services (CICES).



	
Obtain the DEM and geographic information data on land cover, landform types, road networks, hydrology and POI, etc.



	
Process the geographic data in ArcGIS (the spatial resolution of these data is 12.5 m).



	
Determine the landscape variables from the natural, infrastructural and sensory perspectives.



	
Integrate the data obtained above on tourist ratings and landscape variables, random forest regression was conducted to obtain the ranking of importance of landscape variables affecting public preference for all CESs.



	
The same random forest regression was used to regress the data for different CESs separately to obtain the ranking of importance of landscape variables affecting public preference for different CESs.








Specifically, the study period lasts from June 2022 to July 2023, and the date of crawling data is February 2023.




2.3. Social Media Data Source


2.3.1. Sample Point Retrieval


Ctrip is an important travel service app in China, offering a variety of services including tickets, accommodation and transportation, and its market size is one of the largest in China, and it has a sizable following. The sample data obtained from Ctrip is more representative due to its efficient services, authentic data and diverse products [38]. Ctrip includes basic information on most tourism products and their usage and evaluation data, including tourist ratings, reviews, number of comments, peak seasons and ticket prices for each attraction. These data can objectively reflect tourist preferences and behaviour [12], making it a reliable source of data for researching tourist attractions in China.



This study mainly used the Internet data collection software “Octopus Collector” (https://www.bazhuayu.com/) to obtain basic data from the Ctrip website. The sampling point retrieval process consisted of the following steps: cleaning the data and coordinating the conversion of the collected data; capturing the names of scenic spots, tourist comments, and tourist ratings in Anshun (Figure 4), excluding those with less than 10 reviews. Random and automatically generated comments have also been removed to ensure that the remaining comments are representative. Finally, sixty representative scenic spots were selected from all the attractions in Anshun City to be included in the analysis (Figure 5).



Among them, tourist’s comments can reflect the subjective feelings of tourists, which are the source of data on the characteristics of the sensory category landscape and the main basis for the CES classification. Tourist’s ratings represent the public’s preference for the attraction, and tourist’s ratings of the scenic spots on Ctrip are the comprehensive assessment result made by a large number of tourists who actually arrive and visit the attraction, and this score result can reflect to a certain extent the public’s actual preference for the landscape.




2.3.2. Word Frequency Analysis


Using the word separation and classification search platform in the web data crawling tool “Jisouke”, the comments of tourists on Ctrip were divided into phrases, and the key words of the comments were extracted through various filtering conditions such as word nature, word frequency and filtering, and repetitive words such as onomatopoeia were excluded to determine the effective word separation of the comments. In this study, the extracted words were divided into four categories (biological and natural landscape elements, cultural landscape elements, perceptual elements and human elements) and 20 sub-categories (Table 1).



The results of the word frequency analysis are an important basis for experts to classify CES and assess landscape variables.





2.4. Classification of CESs


CES provide social values to humans indirectly through subjective human intentions and feelings, such as aesthetics, spiritual healing, research and education, etc., and can be an important representation of the interaction between ecosystem services and human well-being. There are many proposals for the classification of CES in the academic community, including the Millennium Ecosystem Assessment [4], the Economics of Ecosystems and Biodiversity [39], the International Common Classification of Ecosystem Services (CICES) used by the EU initiative [39,40], the Nature’s Contribution to People system used by the Intergovernmental Panel on Biodiversity and Ecosystem Services (IPBES) [41], and the classification system for final ecosystem goods and services (FEGS) proposed by the United States Environmental Protection Agency (USEPA) [42], etc. All of these classifications are intended to be general in nature, but they all derive from a specific context. Of these, CICES is widely used in the classification of ecosystem services (ES), particularly CES, which provides a relatively high level of detail in a nested hierarchy of ‘taxonomic levels,’ providing an appropriate structure for the assessment of ES [43], so CICES was chosen as the criterion for the CES classification in this study. According to the CICES definition of the CES classification, all CES were classified into four categories: physical, experiential, intellectual, and inspirational [44].



Previous research has found that the terms associated with landscape variables are similar within the same landscape type, so the public’s comments can effectively distinguish between landscape types [24]. Thus, three professionals were invited to discriminate the lexical meaning of the 11,816 sub-words originating from the comments of the 60 scenic spots according to the CICES definition of CES classification, where sub-words related to CES were evaluated twice to represent different CES characteristics (Table 2), and finally the results of the word frequency analysis (Table 1) were combined to classify all attractions into four categories: physical, experiential, intellectual, and inspirational [45].



To test the reliability of the word frequency classification procedure, three professionals from different professional backgrounds were invited separately and the professionals were asked to participate independently in the discrimination.




2.5. Landscape Variables


A set of key landscape variables mentioned in the literature that may influence the public’s perception of the landscape were collected in order to later investigate how they affect the landscape preferences of CESs. The main landscape variables include three main categories: natural elements, infrastructural elements, and sensory elements (Table 3).



	(1)

	
Natural elements







Anshun is located in the karst landscape region of southwest China, and it has been studied that the soil properties differ at different altitudes of the karst landscape region, with the increase in soil nutrients at lower altitudes being greater than at higher altitudes [46], soil nutrients directly influence vegetation recovery, so vegetation richness tends to be higher at lower elevations. At the same time, the slope has a greater influence on the redistribution of rainfall in the soil [47,48]. The lower the slope, the slower the soil loss, while the opposite will result in faster soil loss, degradation of vegetation, increased soil erosion, increased rock exposure and rock desertification. Therefore, both elevation and slope can be factors that contribute to different landscape perceptions in karst landscapes. In addition, water is one of the most important and attractive visual elements in a landscape and has for long been important to human perceptions of landscape quality and the quality of many outdoor recreational experiences [49].



To summarise, the most frequently selected natural element indicators were: elevation (elevation), slope (slope), distance to water surface (D-water (surface)) and distance to water system point (D-water (point)), which refer to the distance between the attraction and the nearest water surface and water system point, respectively. The first two were obtained through DEM data analysis of Anshun, the latter two were obtained in ArcGIS 10.8 using Euclidean distance and nearest neighbour distance analysis.



	(2)

	
Infrastructural elements







In terms of infrastructural elements, the distance of the attraction from the nearest highroad, railway, accommodation, restaurant was measured in ArcGIS 10.8 using Euclidean distance and nearest neighbour analysis, denoted as: distance to highroad (D-highroad), distance to railway (D-railway), distance to accommodation (D-accommodation), distance to restaurant (D-restaurant). It is worth mentioning that roads, railways and other infrastructures will give visitors easy access [50]; however, landscapes too close to roads can also bring greater noise to recreational activities and landscapes too close to roads can also bring louder noise to recreational activities and affect people’s perception of the landscape.



	(3)

	
Sensory elements







Sensory elements at the emotional level guide people’s perception of the landscape by triggering a sense of familiarity, attachment, connection and other emotions in the perceiving subject and are important factors influencing landscape perception [51]. In contrast to most of the above indicators, which can be directly quantified to describe socially physical characteristics, some sensory indicators, such as olfactory and tactile elements, are difficult to quantify and have rarely been considered in previous studies. In this study, the content of attraction reviews from social media data was used as a data source, which was judged by experts and relevant word frequencies were calculated to represent the corresponding sensory element: Ctrip-sound, Ctrip-smell, Ctrip-vision and Ctrip-feel.




2.6. Statistical Analysis


Random Forest (RF) was used to investigate the correlation between landscape preferences and landscape variables of different CESs. RF is a machine learning algorithm with a strong generalization ability [52], it will take a random sample of the original data set to form a number of different sample data sets, then build a number of different decision tree models based on these data sets, and finally, based on the average of these decision tree models or voting to obtain the final analysis results [53]. RF has many advantages, such as no need to preprocess the data, convenient and fast processing, and stable results, thus RF is a good fit for assessing the importance of each landscape characteristic.



The public rating data of 60 major scenic spots in Anshun and their landscape variables were composed into a sample data set, and 60 different decision tree models were built based on these datasets for random forest regression calculations. The public landscape preference scores are the output variables and the 12 landscape variables are the input variables.



The calculation formula is as follows,


  V     Y   i     =   ∑  n = 1   j    p     Y   i   =   X   j         1 − p (   Y   i   =   X   j   )   = 1 −   ∑  n = 1   j      p     Y   i   =   X   j       2      



(1)




where V(Yi) denotes the public landscape preference score for Yi, p(Yi = Xj) denotes the probability of the prediction set. There are two important parameters to optimise in the model: the number of spanning trees (Ntree) and the number of randomly selected variables at each node (Mtry) [54].



During data analysis, the data were constantly re-ordered and re-segmented, and the training percentage was set to 0.7 for multiple training sessions to improve the accuracy of the training results.



The input variable importance in the model was ranked. It is defined as the cumulative contribution of the influence factor to the branch of the decision tree during the learning process. The larger the value, the more important is the variable’s influence on the public preference. The contribution rate of each variable to the fitting accuracy was defined as the relative importance, with a sum of 1.





3. Results


3.1. Spatial Distribution Characteristics of Scenic Spots


Among all the scenic spots, most of the scenic spots in Anshun are located in the higher terrain in the north, where are Xixiu district, Zhenning Buyi and Miao Autonomous county and Guanling Buyi and Miao Autonomous county (Figure 6a).



According to the results of expert judgements and word frequency analysis, the 60 scenic spots in Anshun can be divided into four categories: physical CESs with eight scenic spots, experiential CESs with 25 scenic spots, intellectual CESs with 20 scenic spots, and inspirational CESs with seven scenic spots. The physical CESs are concentrated in the northern part of Xixiu District, with a few in Zhenning, Guanling and Ziyun Buyi Miao Autonomous Counties (Figure 6b). Experiential CESs are concentrated at the junction of Zhenning and Guanling Buyi Miao Autonomous Counties (Figure 6c). Intellectual CESs are concentrated in the northern part of Xixiu District, with a small distribution in Zhenning, Guanling and Buyi Miao Autonomous Counties (Figure 6d). Inspirational CESs are distributed at the junction of Zhenning and Guanling Buyi Miao Autonomous Counties, with only isolated distributions in northern Xixiu District and Ziyun Buyi Miao Autonomous County (Figure 6e).



The distribution of scenic spots clearly corresponds to the distribution of the highway network (Figure 7a). In the north of Anshun, the Hu Kun Expressway runs from northeast to northwest through the northern part of the city, and along the perimeter of the motorway are concentrated many of Anshun’s well-known attractions. In contrast, the Ziyun Buyi Autonomous County, located in the southeast corner of Anshun, has fewer highways and is less accessible by car and less developed in terms of attractions. Compared to the highways, the railway network in Anshun is more evenly distributed, with the nearest railways in Anshun being relatively close to each other and less correlated with the distribution of scenic spots (Figure 7b).



As a tourist destination rich in natural landscape resources, water features have always been an important factor in attracting tourists to travel to Anshun, which is rich in water resources and has a relatively short distance from each scenic spot to the water (Figure 7c). Water resources are mainly concentrated in Zhenning Buyi Miao Autonomous County (Figure 7d), which has numerous scenic spots highlighted by water features and also concentrates on many of Anshun’s famous scenic spots popular with tourists, such as Huangguoshu Waterfall, Steeple Pond Waterfall and Silver Chain Falling Pool Waterfall.




3.2. Exploration of Landscape Variables and Landscape Preference


Twelve landscape character indicators were used as inputs to the Random forest to predict public landscape preferences for different CESs. Figure 8 and Figure 9 illustrate the proportion of importance of each feature.



According to the predicted results of the overall CESs (Figure 8), it can be seen that natural elements, infrastructural elements and sensory elements all have different degrees of importance on the overall landscape preference, especially the natural elements have a greater influence on the overall landscape preference, with slope, elevation and D-water (surface) being the top three landscape variables affecting the overall landscape preference of Anshun, from which can be seen that natural scenery, such as rich topography and water features, are the main attraction for tourists to come to Anshun. For infrastructural elements, tourists are more concerned with practical needs such as D-restaurant and D-highroad. For sensory elements, there is a significant correlation between Ctrip-feel and Ctrip-vision on landscape preferences, which shows that public preferences are more influenced by sensory and visual sensory factors.



The predictions were different for the different CESs (Figure 9):



For physical CESs, the top three factors influencing their landscape preferences are elevation, D-water (surface), and D-highroad. Physical CESs focus on the resources (both biotic and abiotic elements) that the ecosystem provides for recreation and focus on the variety of recreational activities that people will engage in such landscapes. The availability of natural conditions, such as good topography and water, is certainly popular with the public. At the same time, convenient infrastructure conditions such as transport, restaurants and accommodation are also the important factors for people to consider physical CESs for their excursions.



For experiential CESs, landscape preferences are mainly influenced by sensory elements, especially visual senses, with Ctrip-vision being the most significant factor influencing landscape preferences for this type of scenic spots. Experiential CESs focus on the aesthetic features of natural and semi-natural landscapes and the perceptions provided by their biotic and abiotic elements; therefore this result is not difficult to understand as these landscapes are more focused on bringing people a perceptual experience and visuals are the most direct sensory source of perceiving aesthetic features. In addition, the landscape preference of experiential CESs is also influenced by factors such as D-water (surface) and D-highroad.



For intellectual CESs, landscape preferences are mainly influenced by natural and sensory elements, with the main influencing indicators being D-water (point), D-water (surface), elevation, and Ctrip-feel. The specific content of intellectual CESs is divided into two aspects: science education and cultural heritage. These CESs focus on the study of educational activities through the natural environment of living and non-living factors in the ecosystem, and sites with landscape heritage and cultural heritage values usually belong to intellectual CESs. According to the analysis results, it is clear that natural ecological conditions are the basic conditions for conducting educational activities, on the basis of which people make good sensory perceptions of culturally valuable landscapes in order to obtain a better educational experience from them.



For inspirational CESs, landscape preferences are mainly influenced by elements of the natural and infrastructure, with the main influencing indicators being, in order, elevation, D-water (surface), D-water (point), D-accommodation, and D-restaurant. Inspirational CESs refer to landscapes, ecosystems and their elements that have religious or spiritual symbols or are used in art, architecture, advertising, local symbols and folklore. Such scenic spots are usually in good ecological base conditions, for example, Stone Cottage, Gaolaozhuang Scenic Area and Slippery Rock Wharf Scenic Area are built by water and have a quiet environment where people can enjoy the spiritual inspiration brought by the natural landscape, while the convenience of accommodation and restaurants can also influence visitors’ preference for such scenic spots.



In the RF model, Ntree is set to the default value of 100, Mtry is set to the square root of the number of input variable and a maximum depth of 10. Under these conditions, the model does a good job of predicting the landscape variables that influence public preferences across CESs, and the actual and estimated scores of public landscape preference show better agreement (Figure 10).



Table 4 shows the performance of the five models, where the smaller the values of MSE (mean square error), RMSE (root mean square error), MAE (mean absolute error), and MAPE (mean absolute percentage error) are, the more accurate the model is. R2, the coefficient of determination, and the closer the result is to 1 the more accurate the model is. Since the R2 for the test set was calculated using a nonlinear equation fit, there are some negative values that are not strictly R2, and the R2 is not informative.





4. Discussion


4.1. Spatial Distribution Variables of the Scenic Spots


Most of the scenic spots in Anshun are located in the higher terrain in the north, which may be related to a number of economic and social reasons such as better natural scenery, better infrastructure, more concentrated population distribution, greater resource development and favourable policies in the north of Anshun. Xixiu District is the main urban area of Anshun City, with a more developed economy and a more concentrated population. It is the political, economic and cultural centre of the city and is rich in tourism resources, with three 4A-level tourist attractions, as well as a number of national and provincial key cultural heritage protection units. The resource in Xixiu District focus on entertainment and education, so the scenic spots in Xixiu District are mostly Physical CESs and Intellectual CESs. Zhenning buyi Miao Autonomous County has obvious karst geomorphological features, with a variety of caves, underground rivers, waterfalls, lakes and springs, and rich geothermal resources, making it “a karst kingdom”. Due to the outstanding natural scenery of Zhenning County, known as “Silver City” and “Waterfall Township”, the county’s scenic spots are mostly based on natural sightseeing and inspiration, so the scenic spots mostly belong to Experiential CESs and Inspirational CESs. Meanwhile, the county’s scenic spots in Guanling Buyi Miao Autonomous County are more Physical, Intellectual CESs, and a few Experiential, Intellectual CESs. The above three counties are rich in tourism resources, each with its own characteristics, and due to the early good development, has now developed into the city of Anshun tourism card. Moreover, the remaining counties of Puding, Pingba and Ziyun are not yet well developed because of the relative isolation of the traffic and the general natural and humanistic conditions, and even if there are a few scenic spots, they are scattered all over the place, and there has not been any centralised tourism development yet. The uneven distribution of scenic spots in Anshun is certainly affected by many factors such as nature, society and economy, but it is not conducive to the long-term development of Anshun. Therefore, the natural resources and human resources in the southern part of Anshun should be given enough attention by planners and managers, so that they can become the rising star of tourism development in Anshun and promote the balanced development of tourism economy.



The development of the tourism economy in the Anshun region can be approached in two ways. On the one hand, for the transport infrastructure, the distribution of scenic spots in Anshun is highly compatible with the distance from the scenic spots to the highway, which means that the distribution of major scenic spots in Anshun is clearly influenced by road traffic, and the road network can effectively drive the development of the tourism landscape along the route. Nowadays, with the gradual improvement of the road network in Anshun, self-drive tours have replaced the previously common train trips as the first choice for tourists travelling within Guizhou Province, which explains why the distribution of scenic spots is significantly correlated with their distance to the highway. Therefore, to develop the tourism economy in the south of Anshun, it is advisable to use the development of the highway network as an entry point to strengthen the construction of transport infrastructure in order to drive the development of tourism resources. On the other hand, for the natural landscape resources, tourists’ preference for the landscape of Anshun is also closely related to the indicator of distance from scenic spots to water. Anshun benefits from its unique natural scenery of mountains and water, with numerous natural wonders within its borders, such as waterfalls and caves. These natural wonders are often made famous thanks to the good local water resources, which are just right to satisfy the pursuit of spiritual enjoyment and the desire to be close to nature for people who have lived in the city for a long time, so Anshun is increasingly becoming a tourist destination for urban tourists on short-term trips.




4.2. Landscape Variables That Influence Landscape Preferences of Different CESs


In the light of the rising standard of living, the strong demand for tourism and the increasing demand for non-material aspects, planners and managers of tourist attractions in Anshun should seize this opportunity in a timely manner, develop tourism resources in the territory in a scientific, rational and equitable manner, accelerate the improvement of related service infrastructure, incorporate the enhancement of cultural ecosystem service values into landscape planning and policy formulation, enhance the non-material aspects of tourists’ landscape perceptions, and cater to the current expectations of tourists for attraction planning in order to increase the attractiveness of tourism in Anshun, enhance the well-being of local people and promote the good development of Anshun’s tourism economy.



For all types of scenic spots, the most significant factors influencing their landscape preference were natural elements, with slope, elevation and D-water (surface) having a greater impact on overall landscape preference in Anshun. However, the results of the random forest regressions differed for different CESs of scenic spots.



Effectively enhancing the non-material aspects of tourists’ landscape perceptions through rational landscape planning requires an understanding of the intrinsic correlation between public preferences and landscape variables in different CESs, and their application to concrete practice.



For physical CESs that rely mainly on natural conditions for recreational activities (e.g., mountain climbing, skiing and rafting), distance from infrastructure such as highways and restaurants needs to be considered when planning and formulating policies for their scenic areas in order to improve the accessibility and convenience of the scenic spots, and enabling visitors to more easily engage in rich recreational activities and have a better experience of physical-type cultural services. Obviously, physical CESs are strongly influenced by the accessibility of infrastructure and natural landscape features [13]. Good and convenient infrastructure not only provides the necessary conditions for mountaineering, skiing, rafting, and other related activities, but is also important for people to be able to rest and recover after the activity [55].



For experiential CESs that focus on aesthetic experiences with a focus on natural and semi-natural landscapes, planners and decision-makers should focus on the impact of sensory factors on the visitor experience, especially visual experiences, which can often bring the most intuitive and impactful aesthetic feelings to visitors. Several earlier studies have also demonstrated that people’s perceptions of landscapes are mostly shaped by their visual environment. Since visual attention and landscape identification are closely intertwined, visitors’ perceptions of landscapes are influenced by their visual perception, which in turn influences their encounters with various visual impacts [56].



For intellectual CESs, where science and research activities are carried out through the natural ecological environment, often rely on local traditional buildings, cultural heritage and cultural landscapes to bring educational perceptions to visitors. The natural landscape combined with physical perception can be used to bring better intellectual cultural services to visitors. Previous studies have shown that both natural and infrastructural elements were essential landscape characteristics for intellectual CESs, which are related to the diversity of science and cultural education [13]. The current study adds that sensory factors also have an influential factor on intellectual CESs.



For inspirational CESs with spiritual elements such as religion, folklore, local cultural symbols and art, which can bring new inspiration to visitors, they are usually located in places with good ecological base conditions. Needless to say, inspiration can come from ecological and natural sources [57]. Moreover, the planning of inspirational CESs also involves focusing on infrastructure, such as accommodation, restaurants and roads, as accessibility is an important factor in attracting visitors to CESs.



In summary, in the future, tourism landscape planning in Anshun should not only consider topographic, hydrological, economic, policy and other basic development conditions, but also try to evaluate and classify the cultural service content, purposefully considering the landscape variables that dominate the landscape preference of the scenic spots, and incorporate them into the indicators that guide the planning. This allows the landscape to supply a higher value of cultural services, tourists gain richer and more comprehensive perception of the landscape, attracting more tourists to Anshun for travel and tourism, and promoting the benign development of the local tourist attractions in Anshun.




4.3. Research Limitations


Based on geographical and social media data, this study investigates the correlation between landscape preferences and landscape variables of different CESs, and then gives reasonable suggestions for landscape planning and policy formulation in Anshun from the perspective of enhancing the non-material aspects of landscape perception. This helps us to gain a deeper understanding of the public’s preferences for different CES types of tourist attractions, and to apply this information to the location of tourist attractions, the configuration of infrastructure, and the formulation of superordinate policies in Anshun, so as to effectively enhance tourists’ experience of cultural ecosystem services. It is particularly important to note that the findings of this study are only applicable to guide the planning and policy formulation of scenic spots in Anshun due to the different natural ecological conditions, social-cultural background, economic conditions, policy context and major visitor segments in different regions. The article still has some unavoidable problems due to the limitations of insufficient sample size, difficulty in obtaining data, and time constraints of the study, as the research data mainly comes from the Internet. In addition, due to user privacy issues, the social media data used does not include information on social-demographic characteristics, such as user age, gender and education level; therefore, it is not possible to predict potential differences in preferences for landscape features among people from different backgrounds [58,59]. There are also many other influential factors on public preference besides the 12 variables mentioned in the article, such as: tourism resources of scenic spots, landscape richness, plant coverage, etc. In this paper, due to the factors of topic, research methodology, length and so on, it is not possible to consider all the influential factors into the regression model for statistical purposes, which can be supplemented in the future research. Furthermore, due to time restrictions, constrained circumstances, and other objective factors, we were unable to perform field interviews and attractiveness assessments in the local region for this article. By conducting field interviews and evaluating attractions, the researcher may gain a firsthand understanding of locals’ perspectives on tourism landscapes and the cultural services offered by the sites. In subsequent related investigations, the variety of research methodologies may be enhanced and improved to increase the study’s completeness and scientific validity.





5. Conclusions


The existing tourist attractions in Anshun are mostly located in the northern part of the city where the terrain is high and the highway network is dense, while the tourism resources in the south have not been vigorously developed. The natural landscape, history and humanities of the southern part of Anshun should be given sufficient attention by planners and managers in order to promote the long-term, balanced development of the tourism economy in Anshun. The development of tourism resources in the southern part of Anshun City can start from actively improving the highway network, restaurants, accommodation and other infrastructures, and choosing the more water-rich and potential tourism landscape along the road as the object of development, so as to attract more tourists to visit the area.



In order to make the planning and design of the tourism landscape in Anshun more responsive to the current expectations of tourists, planners can consider the non-material aspects of tourists’ needs for spiritual enjoyment and closeness to nature when planning and designing the tourism landscape and enhance the experience of ecosystem cultural services for tourists. Managers can also consider incorporating indicators related to ecosystem cultural services when formulating relevant policies and regulations. For the future planning of the tourism landscape in Anshun, planners can try to use the findings of this study as a guide to target the landscape planning and design of each type of CESs from the perspective of enhancing the perceptual experience of the non-material aspects of the landscape. Physical CESs and inspirational CESs should pay attention to the convenience of visitors to the attractions. Experiential CESs should focus on the planning and design of the visual experience of the landscape. Intellectual CESs can be considered to enhance the sensory perception of visitors to the landscape on the basis of ensuring good natural ecology. Thus, the existing tourism landscape in Anshun City can play a correspondingly higher value in cultural services, so that the landscape experience of tourists is richer, strengthening the attractiveness and influence of tourism and driving the steady growth of the tourism economy in Anshun.
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Figure A1. The word frequency information crawled from Ctrip for landscape comments. 
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Figure A2. Summary of relevant analytical data for each scenic spot. 
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Figure 1. Study area. 
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Figure 2. Research methods. 
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Figure 3. The treatment of the research difficulties in CES. 






Figure 3. The treatment of the research difficulties in CES.



[image: Land 13 00125 g003]







[image: Land 13 00125 g004] 





Figure 4. Land use data. 
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Figure 5. Public preference scores. 
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Figure 6. Distribution of scenic spots: (a) Distribution of scenic spots-overall CESs, in the legend the low value indicate 0 and max value is equal at 1033.16; (b) Distribution of scenic spots-Physical CESs, in the legend the low value indicate 0 and max value is equal at 64.05; (c) Distribution of scenic spots-Experiential CESs, in the legend the low value indicate 0 and max value is equal at 652.64; (d) Distribution of scenic spots-Intellectual CESs, in the legend the low value indicate 0 and max value is equal at 402.62; (e) Distribution of scenic spots-Inspirational CESs, in the legend the low value indicate 0 and max value is equal at 69.83. 






Figure 6. Distribution of scenic spots: (a) Distribution of scenic spots-overall CESs, in the legend the low value indicate 0 and max value is equal at 1033.16; (b) Distribution of scenic spots-Physical CESs, in the legend the low value indicate 0 and max value is equal at 64.05; (c) Distribution of scenic spots-Experiential CESs, in the legend the low value indicate 0 and max value is equal at 652.64; (d) Distribution of scenic spots-Intellectual CESs, in the legend the low value indicate 0 and max value is equal at 402.62; (e) Distribution of scenic spots-Inspirational CESs, in the legend the low value indicate 0 and max value is equal at 69.83.



[image: Land 13 00125 g006]







[image: Land 13 00125 g007] 





Figure 7. Spatial landscape characteristics: (a) Distance to the highroad; (b) Distance to the railway; (c) Distance to the water surface; (d) Distance to the water system. 
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Figure 8. The relative importance of the indicators of the overall CESs. 
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Figure 9. The relative importance of the indicators: (a) Physical CESs; (b) Experiential CESs; (c) Intellectual CESs; (d) Inspirational CESs. 
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Figure 10. Scatter plot of predicted and true values: (a) Overall CESs; (b) Experiential CESs; (c) Intellectual CESs. 
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Table 1. Different types of comment splitting.
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Category

	
Sub-Category

	
Word Examples






	
Biological and natural landscape elements

	
Plant type

	
Bonsai, fruit trees, rape, cherry blossoms, petals, cherries, vegetation




	
Land type

	
waterfalls, waterholes, caves, countryside, farms, gardens, stone forests, rivers




	
Animal type

	
monkeys, birds




	
Cultural landscape elements

	
Building

	
architecture, ancient buildings, villages, villages




	
Restaurant

	
buffet, dinner, lunch




	
Homestay

	
hotel




	
Tickets

	
buy tickets




	
Price

	
cheap, expensive, cost-effective




	
Entertainment

	
take pictures, perform, dance




	
Distance

	
far, near




	
Perception elements

	
Sound

	
sound, loud




	
Smell

	
air, fresh, refreshing




	
Feel

	
shocking, comfortable, happy




	
Vision

	
Spectacular, good-looking, clean and pleasant




	
Weather

	
cool, cold




	
Sense of place

	
Traffic

	
walk, car, boat




	
Service

	
commercial streets, tourists




	
Mood

	
Pleased, comfortable




	
Time

	
morning, evening




	
People

	
tour guides, tourists, friends, children











 





Table 2. Classification of CES.
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CES Types Defined [44]

	
CES Category

(Based on CICES)

	
Definition

	
Examples for Classification






	
Physical

	
Recreation

	
Resources provided for recreational

activities in the ecosystem (its biological and non-biological elements).

	
Comments containing attractions for recreational activities (e.g., mountain climbing skiing and rafting).




	
Experiential

	
Aesthetics

	
Feelings provided by the aesthetic characteristic of natural and semi-natural landscapes and their biological and non-biological elements

	
Comments containing descriptions of the landscape and beauty (e.g., mountain and river).




	
Intellectual

	
Scientific and educational

	
Research or educational activities conducted through the natural environment of the ecosystem and its

biological and non-biological components.

	
Comments containing attractions for educational training or research

activities, (e.g., educational bases).




	
Cultural heritage and identity

	
Value of the landscape, species or location to the local heritage and cultural heritage.

	
Comments containing cultural heritage or intangible cultural heritage (e.g., traditional buildings, local culture, cultural landscape and traditional practices).




	
Inspirational

	
Spiritual and religious

	
Landscapes, ecosystems and their elements that have religious or spiritual purposes.

	
Comments containing temples and religious attractions (e.g., churches, burning incense and worshiping buddha).




	
Inspiration

	
Landscapes, ecosystems and their elements used in art architecture, advertising, local symbols, and folklore.

	
Comments containing attractions with art publicity and local symbols (e.g., art gallery and music)











 





Table 3. Landscape variables.
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Dimension

	
Code

	
Meaning






	
Natural elements

	
Slope

	
Slope of the scenic spots




	
Elevation

	
Elevation of the scenic spots




	
D-water (surface)

	
Distance to the nearest water bodies




	
D-water (point)

	
Distance to the nearest water points




	
Infrastructural elements

	
D-highroad

	
Distance to the nearest highroad




	
D-railway

	
Distance to the nearest railway




	
D-accommodation

	
Distance to the nearest accommodation




	
D-restaurant

	
Distance to the nearest restaurant




	
Sensory elements

	
Ctrip-sound

	
Sound evaluation word frequency in Ctrip




	
Ctrip-smell

	
Smell evaluation word frequency in Ctrip




	
Ctrip-vision

	
Vision evaluation word frequency in Ctrip




	
Ctrip-feel

	
Touch or feel evaluation word frequency in Ctrip











 





Table 4. Performance of the RF Model.
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Data Set

	

	
MSE

	
RMSE

	
MAE

	
MAPE

	
R2






	
Overall CESs

	
Train set

	
0.009

	
0.096

	
0.072

	
1.641

	
0.859




	
Test set

	
0.124

	
0.352

	
0.276

	
6.411

	
−0.283




	
Physical CESs

	
Train set

	
0.001

	
0.031

	
0.022

	
0.502

	
0.759




	
Test set

	
0.234

	
0.484

	
0.413

	
9.644

	
−2.899




	
Experiential CESs

	
Train set

	
0.012

	
0.111

	
0.08

	
1.79

	
0.823




	
Test set

	
0.129

	
0.359

	
0.304

	
6.669

	
−2.259




	
Intellectual CESs

	
Train set

	
0.021

	
0.145

	
0.124

	
2.811

	
0.721




	
Test set

	
0.163

	
0.404

	
0.298

	
6.685

	
−0.38




	
Inspirational CESs

	
Train set

	
0.005

	
0.074

	
0.065

	
1.463

	
0.844




	
Test set

	
0.075

	
0.275

	
0.218

	
4.865

	
−0.885

















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2024 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).








Check ACS Ref Order





Check Foot Note Order





Check CrossRef













media/file13.jpg
26°400N

26°200N

26°000N

25°400N

25°200N

105°00°€ 1052006 105400 106°00E 106°200°E

106400 107°00°E

Public preference scores

) a7-10
a1-a2

N

A

Legend
Boundaryof counes
Hah 1586
Low2t






media/file4.png
numbe: name

10

five Exquisite Campsite
Lanshan Scenic Area
Hongshan Lake

Anshun Wu Temple
Huangzueshu Adventure Ridge

Silver
waterfall

chain

Shenjun Grand Theatre

Huangzuoshu

Yaterfall

Talc Whistle
Hongshan Park

Pingha farm

falling poel

night

The steep pond waterfall
Water Curtain Cave

Rhinoe peol

Jiuxi Village

Potted landscape garden
Naoshui Fool

Zhong hole

Huangzzuoshu
Huangzuoshu

Stone Hall
waterfall

Star Bridge Scenic Spot
Baling River Bridge
Anshun Wen Temple

¥iachewan

Tunfeng eight villages

Huangguoshu Catholic Church

¥ingwel Stone Expo Park
Dragzon Palace
Pingba Farm cherry garden

Jiuxian scenic spot in Guizhou

Province

Tunfeng Tunbac scenic spot
¥hirlpeol scenic spot
Langtang ¥illagze

Bailing hot

spring

Tianlong Tunbao
Zilyvun Ge convex River scenic

spot

Stone villagze
Tiantai Mountain
Anshun ¥hite Pagoda
Huangszue tree god Dragon Cave

Rulin Road

Jiuzhou ancient town

Guanling

geochemical

national geopark

Huajlang Grand Canyon

Sila River

Group

Dianshanxiushul scenic spot
Tiantal Mountain Wulong Temple

Jiangnan Mountain tourism and

leisure resort

Shushengbu

Bacjiatun Village
Rhinoceros cave

Gaodang
ancient

millennium

village

tourism scenlc spot

Gao Lao Zhuang

Guanyin Cave
Tunjiu Mountain

Yelang Lake

Tuantong Temple

Buyi
cul tural

105,

104,
104,
. BT6EE95
. 944958
. 378704
104,
LBTE146
104,
. 149327
LBTETZL
108,

106,

104,
104,
104,
. B32693
. 941905
. 335678
106.
108,
108,
. 8918356
. 3T9BET

10
10
10

o non

10

n

10
10

o

10
10
10

(=) ey |

10

on

105,

106,
. 890202
. 150834
. 936828
106.

10
10
10

k) e |

106,

104,
. 1863559
. 940562
104,
. 940452
. 146934

10
10

[y e ]

104,

108,
. 071758
104,
1086,

10

[az)

106,

104,
. 132318
104,

10

[a)

105.

108,
. BBTET3
. 094927
L TTELTT
104,

10
10
10

o o n

-

. 129662
. 045259
. 944958
. 939558
. 495813

682481

86368
B20318

653938

67445

683209
304349

69211
679142
B8322

104182
673014
297691

946762
09834

176864
2704351
679733

B63215

434936
63066

697101
09334

151262
685536

784754

698319

683182

940259

lat - graf: slope
26. 2674425 19. 29450035
26. 283819 5 35. 69810104
26, 262569 4. 9 29, 09250069
26, 252098 /4. 9 4, 5TA900005
25, 924641 4.9 16.191295944
25. 942813 /4. 8 17, 29299927
26, 224192 /4. 8 5. B26T00211
25, 982942 4. T 17. 44330025
25. 983391 4. 7 13, 13710022
26. 2625689 4. T 29, 09250069
26. 411388 4.6
26. 003546 4.8 9, 096130371
25. 995266 4.6 8. 554940224
25, 994632 4.6 15. 20779991
26. 310519 4.6 4. 9193699
25, 988023 4.6 23, 88040092
20, 947525 4. 6 23, 55459976
25. 690612 4. 8
26. 007142 4.6 27.8090992
25. 985778 4.5 0. 810760975
25. 94822 4.8 23. 88040092
25, 962297 4.5 25. 19300079
26. 255138 4.5 15. 53759956
26. 416574 4.5 32. 51509857
26, 299763 4.5 19, 36730003
25, 995309 4.5 24, 10880039
26, 237488 4.5 21, 7772007
26.112361 4. 4 8. 554940224
26,4121 4. 4
25. 916818 /4. 4 9. 165719936
26, 293969 4. 4 2. 56230998
26.119461 4. 4 19. 4829998
26, 284391 4. 4 13, 68360043
26. 26058 4. 3 G, TAR239975
26, 356424 4, 3 21. 7276001
25, 6B2331 4. 3 19, 99300003
26. 026379 4. 3 9, 404959679
26. 358178 4. 3 7. 646349907
26, 246631 4. 3 3. 339289904
26. 014153 /4. 3 4, 12721014
26, 253707 4. 3 4, 047329903
26. 255193 4. 2 2. 920900106
25. 88984 4. 2 18, 04509926
25. 704182 4. 2 32, 64899326
26. 443665 4. 2 4, 9198699
26. 301843 4. 2 11. 8803997
26. 293969 4. 2 2. 56230998
26, 259515 4. 2 B, 940750122
25. 953038 4. 2 15. 04959965
26. 334709 4. 2 4, 9198699
26. 060247 4. 2 31. 34840012
26, 079378 4.1 2. BR230998
25. 951068 4.1 23, 73060036
26, 118019 4.1 23, ZBAR995T
26, 29566 4.1 2. 292109966
26. 372713 4.1 0
26. 247459 4 4, 5TE900005

. elevation

1263
1328
13390
1362
1608

921

1384
996
942

13390

1029

1095
969
999
809

1375

1326

1382

1023

1392

1143

1204

1288
1238
1331
1368
1338

1359

1062
1411
1362
1024
1369
1240

1142

1212
1336
1242
1288

1288

920
1287
1293

1145

1267
1292
1109
1364

0. 208614
0.194648
0. 182428
0. 1926686
0. 244733

0.121852

0.157382
0.113137
0.128996
0. 182428
0. 0226274
0.113137
0.128
0.128
0.16
0.128
0.121852

0. 0715542

0.113137

0.128
0.121852
0. 163169
0. 192666
0. 0357771
0.178726

0.128
0. 173066
0.113378
0. 0226274

0. 268209

0.178726
0.115378

0.192
0.182428
0.116482

0.116482

0.131939
0.116482
0. 1926686
0. 128996
0. 192666

0. 224

0.193329

0.16
0. 0237771
0. 0639697
0.178728

0. 208

0.116482
0. 144886
0. 0576858

0.124964

0.121852
0.107331
0,176

0
0.192666

0. 169867
0. 165638
0. 200519
0. 200519
0. 317048

0.194552

0.153791
0. 165638
0. 165638
0. 200519
0. 06BTTT3
0. 151466
0. 151466
0. 151466
0. 145899
0. 165638
0. 194532

0.141788

0.131399
0. 165638
0. 194532
0. 200519
0. 2005919
0.111961
0.138412
0. 151466
0.173994
0. 154558
0. 06BTTT3

0. 283576

0. 154558
0. 154558
0. 160562
0. 200519
0.120114

0.120114

0.12399
0.108746
0. 209178
0. 145086
0. 2005919
0. 190229

0. 355053

0. 443867
0. 0307581
0. 0984741

0. 154558

0.190229

0. 190229
0.111961
0. 0896746

0. 0768953

0. 194532
0. 154558
0. 154558

0
0. 209178

oo O

[

=]

(=R =]

=]

[

o O

[ [

o o O O

(=]

o o O

=]

o o O O

o o O O o o o DO

oD O o o o o O o O

oo oo o

. 016086733
. 0254355558

007194208
0

. 037353645

. 046900481

003087072
007194206
007194208
007194208
1119153573
003087072
003087072
005087072
050101843

0
041949067
051878154

0
007194208
041949067
018341693

0.014388411
0. 032175466
0
0
0. 128794357

0. 0419490867

0
0. 003087072
0. 003087072

0
0. 003087072
0.010174143
0.010174143
0.010174143
0.050101843
0. 0053087072
0. 0537034441
0. 987661326

0
0. 003087072
0. 037034441
0.015261214

QOale Uy

0661351927
0183416598
005087072
005087072
096788138
111915573

046900481

010174143
091705489
025939077
005087072
010174143

025435358

. 015261214
. 020348286

0

. 007194208

0
0

L 127176791

234226361
129695386
035609302
010174143

005087072

. 037034441
. 041013282
. 010174143

045760642

041949067
091567285
010174143
066131927

0

0. 00508707
0. 032573152
0. 039731298
0.010174143
0
0. 066327296
0. 005087072

0. 080433659

0. 0366833986
0. 06209562
0. 032173466

0
0.010174143

0. 988739276

0. 018086733
0. 020345286
0. 003087072
0. 011375038
0. 003087072
0. 003087072

0.1963565598

0.194574914
0.11711318
0. 040696373
0. 0266835396

0. 011375038

0. 032175466
0. 041015282
0. 007194206

0. 071400449

0. 0537034441
0. 059524959
0. 0266832396
0. 022730076

0

0. 0631463
0. 00308707

0. 011375
0. 0145854
0. 0180867

0.135187

0. 0254354
0. 0930343
0. 0930343
0. 011375
0. 01808867
0. 077434
0. 0838981
0. 0838981
0. 0296625
0. 0885419
0. 130392

0. 82573

0. 0804357
0. 0930343
0.130392
0. 0978518
0.0101741
0. 0254354
0. 0215826
0. 0838981

0
0. 07332668
0. 0180867

0. 0479913

0. 0209745
0. 0691916
0. 0547354
0. 0180867
0. 011375

0. 618806

0. 0988752
0. 0183417
0. 011375
0. 0614673
0. 0152612
0. 0804357

0. 0406966

0. 273238
0.111103
0. 00719421
0. 0209743

0. 077484

0.125641
0
0. 0661319

0. 0160867

0. 130392
0. 0663273
0. 0209743
0. 0935247
0. 0145854

0
0
0.018
0
0.018

0. 0357771

0.018
0.0186
0
0.018
0

0

0

0
0.018
0

0. 0357771

0

0
0
0. 0337771

oo o o o o o O

=
-
=
o

(= e

0.018
0.016

0.018

(=

0.018

0
0
0.018
0

0.016

0. 0226274
0
0.018

0.016

0. 0357771
0

0

0.018

oo o o o

[l e av BEN S s D e i o B B an R E O e s = e e e R S I s

o oMo o o =D o MNOS o S O

o o o o

[l o B e B e B o

o oMo

o o2 OO0 o0 o0 o0 O OO0 COoO oo wWwoe o oo

=]

o O o0 O O MNMMN N NS oo

o o0 O O o O

<

o O O o O

[ IR o RN S R o)

16

11
11

—
L Y S e R s S ]

= =
ra S NN O S - O L T e DS M O

fa]

S v I o R )

. Drwater (surfa'; [—vater (poir:‘[baccommodati'; D-restaurant _ D-highroad . DFrailway . CtriprSOLwri Ctrip—smell ;'CtriprvisF;“Ctriprfesl

L1 M W D

]
0o O

—
L I I s s & e L B B ' R e

= opa
= O L2

—
[T

[Cu R [z R C o R s R

—
.

Lonnl v I o B s RS





media/file18.png
26°00'0"N

106°00'0"E
1

26°00'0"N
1

0510 20 30 40
g e jo meters

Legend

|:| County Boundaries of Anshun
Highroad
Distance to highroad
I 0-0.044
[ 0.044-0.108
[ o.108-0.171
[ 0171-0241
[[Jo241-0310
[[Jos10-0379
[Jos79-0.449
[ Jo449-0510
0510 - 0571
[[Jos71-0633
[ 0633-0604
[ 0694-0755
[ 0.755-0813
[ 0813-0.874
I 0874 -0.939
I 0¢39-1.037

(a)

106°00'0"E
1

Z

0 510 30 40

Kilometers

Legend
- Water (surface)
|:| County Boundaries of Anshun

Distance to water (surface)

[[Jo-0052

[ 0.052 -0.104
[ 0.104 -0.156
[ 0.156 -0.208
[ 0208 -0.261
[ 0261 -0.313
I 0313 - 0365
I 0365 - 0.417
I 0417 - 0469
I 0469 -0.522
B 0522 -0574

(c)

106°00'0"E
1

26°O(I)'0"N

0510 20 30 40

I e cilometers

Legend

County Boundaries of Anshun
Railway

Distance to railway

-
[ 0-0022

[ Joo022-0035
[Joo3s-0057
[ 0.057 - 0.081
B o081 -0.127

(b)

106°00'0"E
1

26°00'0"N
1

30 40

Kilometers

Legend
——— Water system

|:| County Boundaries of Anshun

Distance to water system

[o-o0015

[ 0.0150-0.030
[ 0.0301-0.045
I 0.0452 - 0.060
I 0.0603-0.075
I 00754 - 0.000
I 0.0905-0.105
I 0.1055-0.120
I 0.1206-0.135

(d)






media/file21.jpg





media/file3.jpg





media/file22.png
elevation
D-water(surface)
D-highroad
D-restaurant
D-accommodation
D-water(point)
slope
Ctrip-vision
Ctrip-feel
D-railway
Ctrip-sound

Ctrip-smell

21.2%
21.2%

0% 4% 8%

(a)

12%

16%

20%

D-water(point)
D-water(surface)
elevation
Ctrip-feel
D-restaurant
Ctrip-vision
6.3%
5.8%

slope

D-highroad
D-accommodation 5.5%
Ctrip-sound 4.6%
1.6%

0.4%

Ctrip-smell

D-railway

15.3%
13.3%
10.8%
10.7%

17.0%

0% 4% 8%

(c)

12% 16%

20%

Ctrip-vision
D-water(surface)
D-highroad
Ctrip-feel
D-water(point)
D-accommodation
slope

elevation
D-railway
D-restaurant
Ctrip-smell

Ctrip-sound

0% 4% 8%

(b)

12%

16%

20%

elevation
D-water(surface)
D-water(point)
D-accommodation
D-restaurant

D-highroad

11.9%
10.9%
slope 7.0%
5.5%

4.9%

Ctrip-vision
Ctrip-feel

Ctrip-smell 1.3%
Ctrip-sound 0.0%

D-railway 0.0%

13.0%

14.6%
14.5%

16.9%

0% 4% 8%

(d)

12%

16%

20%





media/file19.jpg
slope.

clevation
D-vater(surface)
Ctrip-feel
D-restaurant
Ctrip-vision
D-highroad
Davater(point)
D-accommodation
D-railway
Ctip-smell
Ctip-sound

1% % 12% 18% %% 0%





media/file7.jpg
Data preparation Indicators
{ ETT— {
[l —
| e | | |
H " | ] H
i e I s || N
i ot scores i i
[ e
H 1 ) | [ ceSs
e T | —
| o (o | | = | e
ey (e | e[ oo |
| — i

e =

[ES—— L

Gt andscape prctes nd svengnen
e S of A sy s






media/file10.png
Intangibility Difficulty to quantfy Subjectivity

Understanding different CESs by
examining landscape variables
that influence public preferences
for scenic spots

Advantages of social media
data to reach a wide range
of people

CICES is a relatively well
established classification
that is widely used

EApeItassessment anq ‘ Public preference scores }4 --------- -{ Social media data ‘
word frequency analysis )
of social media data ‘ Landscape variables }‘ ‘ Geographic data ‘ %

CES’s concept

The importance of
landscape variables

Data analysis

and classification

affecting landscape
preferences in 4 CESs

e B
Physical CESs
| | | Nature elements |
| Intellectual CESs | | ¢ Random Forest p
| Infrastructal elements |
| Experiential CESs | !
—— Consider incorporating CES into Sensory elements

| Inspirational CESs | [ specific landscape practices J | |

- / \ Y,






media/file14.png
25°40'0"N 26°00'0"N 26°20'0"N 26°40'0"N

25°20'0"N

105°0'0"E 105°20'0"E

105°40'0"E 106°0'0"E 106°20'0"E

106°40'0"E

107°0'0"E

Public preference scores

() 3.7-40
() 41-42
O 43-44
@ 45-46
@ 27-50

1050 10 20 30 40
e e R il meters

Legend

|| Boundary of counties

High:1586
 Low:321

—






media/file11.jpg
26°400N

28400N  26°000N

257200

105°000°E.

105200

105°400°E.

106°000°E

106°200°E

106°400°E.

107°000E.

I Forest
I Grass.
I stub and.






media/file6.png
Yellow Sea

Chengdue

East China Sea
i Chiwei Yu
Dmoyl‘Dﬂa’
& s
P& oJaibei
X"

106°0'0"E
|

&
P Taiwan Dao

' 4

$Dgngsha Qundao

Xisha Qm‘dao
Yongxing Dao* o
Legend v Zhbngsha Quudad]]
‘ Humxg}mx'Daa
* BEIJING ital
Capita South China Sea
o Tianjin Province-level administrative centre . . & '
—ht nternational boundary oy
Boundary of province,autonomous region, or .N”'."h“ .Q“"d". b
municipality directly under the central government L y 2
- Guizhou province | =
- Anshun Zengmu Ansha
-

0510 20 30 40

P W | o meters

%

Guanling Buyei and

Miao Autonomous County

Legend

Boundary of counties
E County limits in Anshun

- Water

. High:1807
Low:321

‘S RS
- -
N AL S
b N

Puding County Pingba District

Xixiu District

Ziyun Buyei and Miao

Autonomous County
\Ig

Zhengning Buyei and

Miao Autonomous County

26°00'0"N






media/file15.jpg
© @

(&






nav.xhtml


  land-13-00125


  
    		
      land-13-00125
    


  




  





media/file16.png
26°00'0"N

26°00'0"N
1

106°00'0"E
1

0510 20 30 40
e e il mcters

Legend

|:| County Boundaries of Anshun
Distribution of scenic spots

0-288

2.89-7.36

7.37-1433

14.34 - 2517

2517 -42.02

42.03 -68.22

68.23 - 108.98

108.99 - 172.35

172.36 - 270.91

270.92 - 424 17

424 .18 - 662.51

662.52 - 1033.16

IRRERRERO0O00

(a)

106°00'0"E
|

0510 20 30 40
I ™ o meters

Legend

|:| County Boundaries of Anshun
Distribution of scenic spots
[ ] o-5438

54.39 - 108.77
108.78 - 163.16
163.17 - 217.55
217.56 - 271.93
271.94 - 326.32
326.33 - 380.71
380.72 - 435.09
435.10 - 489.48
489.49 - 543.87
543.88 - 598.25
598.26 - 652.64

IRRERARROO0

26°00'0"N
1

(c)

106°00'0"E
1

0 510 20 30 40

I W ilo meters

Legend

|:| County Boundaries of Anshun
