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Abstract
This paper explores the characteristics and influencing factors of the spatial distribution of 889 national intangible cultural heritage sites in the Yellow River basin of China based on ArcGIS spatial analysis and Geodetector. The results show that the distribution of national intangible cultural heritage sites in the Yellow River basin is significantly different among provinces, and most of them are distributed in the central and western regions. From east to west, the density of intangible heritage in the Yellow River basin presents a triangular "one area and three points" pattern. All kinds of intangible cultural heritage in the Yellow River basin generally show the characteristic of aggregated distribution.Traditional skills, traditional medicine, traditional theatre, traditional music, and folklore have high levels of agglomeration, and traditional dance, Quyi, folk literature, and traditional fine arts have lower levels. The levels of traditional sports, entertainment and acrobatics have the lowest agglomeration. Among social and humanistic factors, highway density is the most influential indicator for the spatial distribution of national intangible cultural heritage in the Yellow River basin. GDP, population density and the urbanization level also have a great impact on the spatial distribution of national intangible cultural heritage in the Yellow River basin. Among geographical environmental factors, the river system and topography have a certain effect on the spatial distribution of national intangible cultural heritage in the Yellow River basin. Based on these facts, this paper finally discusses the specific path to protect and develop intangible cultural heritage in the Yellow River basin in the context of the newerato promote its creative protection and innovative development.
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Introduction
The legal system for the protection of intangible cultural heritage (ICH) has become increasingly sound in the 10 years since the Intangible Cultural Heritage Law of the People's Republic of China was enacted. A list of typical ICH sites has also been established, including four levels:the national, provincial, city, and county levels. In 2021, the Outline of the Fourteenth Five-Year Plan for National Economic and Social Development and the Long-Range Objectives Through the Year 2035, passed by the National People's Congress and the Chinese People's Political Consultative Conference, mention ICH and the development of traditional culture many times and propose that the systematic protection and innovation of ICH should be strengthened. China is paying increasingly more attention to ICH, and more efforts have been made to protect it, which can not only strengthen the systematic protection and people's awareness of protection but also spread the vitality and influence of fine Chinese traditional culture. However, in the process of protection and inheritance, there is still a range of problems that need to be solved, such as the lack of core meanings and different forms of development. Therefore, based on the collection of Chinese intangible cultural heritage in the Yellow River, the use of geographic information technology, analyzed its geographical distribution, analysis of the intangible cultural heritage in the Yellow River basin of geographical spatial distribution characteristics and influencing factors, the spatial distribution of intangible cultural heritage in the research. Based on research on the spatial distribution of ICH, this paper analyzes the relevant influencing factors and then plans a reasonable layout to achieve the development and inheritance of regional ICH.
Research review
The worldwide emphasis on ICH has attracted the attention of scholars. Most of the early studies focused on the concept and connotation of ICH, the relationship between it and human life, its utilization and value assessment, the conservation concept, tourism development, and other aspects, obtain ingrelatively rich research results. These phased studies explored the extension and connotation of ICH from the external level to the internal level [1–4].
In recent years, research on ICH has not been limited to the primary level of concept definition, type division, inheritance, and protection, and it has begun to explore in depth issues. theoretical discussions and construction research have been conducted, protection systems have been proposed, reflective and suggestive research has been performed, protection and management experience has been analyzed, and the impact of the declaration of ICH on local economic and social development as well as the reconstruction and re-innovation of ICH have been studied [5, 6].Studies have ranged from every continent to specific villages [7, 8]. However, most of these studies are aimed at specific types of ICH, and there are relatively few comprehensive studies on its characteristics in a whole region [9]. The research methods mainly include case analysis, model construction, historical literature retrieval, and sample surveys [10, 11].
Research on ICH in China is mostly carried out from the perspectives of tourism, anthropology, education, and other disciplines. With the enrichment of qualitative research, scholars are gradually paying attention to the combination of its protection and geographical science and are carrying out quantitative research on ICH. In recent years, many scholars have also paid attention to the spatial distribution characteristics and influencing factors of ICH, which is an important way to improve its management and protection level in China [12]. However, from the perspective of the research area, current research is mostly based on a certain province, and there is less overall research on specific areas [13–17]. From the perspective of research categories, studies mainly focus on a specific type of ICH object. Regarding research methods,qualitative analysis is mainly used, which is carried out based on the sequence method, spatial autocorrelation, point pattern analysis, hot spot clustering, and other aspects. There are few quantitative case and empirical studies and few quantitative studies on the influencing factors of its regional scale and spatial distribution, especially research on the interactions between influencing factors.
Due to the vast territory and abundant resources in China, there are certain differences in natural conditions and cultural environments in different regions, and the distribution of ICH varies from place to place. At present, in domestic regional research, there are very few studies on ICH in China's Yellow River basin, which is an important birthplace of Chinese civilization and cultural region in China. This paper focuses on the distribution of ICH in China's Yellow River basin and uses ArcGIS software to graphically illustrate the spatial structure, pattern, and principle of ICH in this area, revealing the spatial distribution characteristics based on two aspects, i.e., the overall and type differences, methodologically through the concentration index, the nearest neighbor distance and kernel density to explore the influencing factors of its spatial distribution and the interactions through the use of Geodetector. The purpose is to provide a scientific basis and reference for the government to grasp the spatial distribution characteristics and principles of ICH resources in China’s Yellow River basin, optimize its protection and tourism development, formulate targeted and efficient protection measures, and provide effective opinions for the protection and development of ICH resources in China's Yellow River basin.
Research data and methods
Study areas and data sources
The Yellow River, the second longest river in China and the fifth longest river in the world, gave birth to fine Chinese traditional culture,witnessinga brilliant civilization for more than 5000 years. Taking the Qinling-Huaihe River as the boundary, China can be divided into South China and North China, and based on the level of economic development and geographical location, China can be divided into three regions: eastern, central, and western [18].Therefore, geographically, the Yellow River basin is mainly located in North China, stretching across the eastern, middle, and western areas and passing through, from west to east, the Qinghai-Tibet Plateau, Inner Mongolian Plateau, Loess Plateau and Huang-Hai Plain. The Yellow River, originating from the Bayan Har Mountains in Qinghai Province, China, runs through Qinghai, Sichuan, Gansu, Ningxia, Inner Mongolia, Shaanxi, Shanxi, Henan, and Shandong and finally flows into the Bohai Sea in the Kenli District, Dongying city, Shandong Province.
As shown in Fig. 1, to be clear, this paper does not include data on Sichuan, even though the Yellow River flows through it. The reason is that the main channel in Sichuan is 174 km long, passing only through Aba, Hongyuan, Ruoergai, and Songpan counties in northern Aba Prefecture and Shiqu county in Ganzi Prefecture, while the ICH in Sichuan is mainly distributed in the south-central area and has little connection with the Yellow River. The inclusion of data from Sichuan can influence the findings.[image: ]
Fig. 1The Yellow River basin of China


The data in this paper come from the website ichchina.cn and the fifth list of national intangible cultural heritage sites released by the State Council on May 24, 2021. The statistics indicate that there are 889 ICH sites in the Yellow River basin (including expanded sites), and they can be divided into ten types by Chinese standards. Table 1 shows the results.Table 1List of intangible cultural Heritage data in the Yellow River Basin


	 	Province
	Traditional theatre
	Traditional skills
	Traditional music
	Folklore
	Traditional fine arts
	Folk literature
	Traditional dance
	Quyi
	Traditional sports, entertainment and acrobatics
	Traditional medicine
	Total
	Percent

	West
	Qinghai
	3
	11
	15
	16
	11
	9
	9
	4
	3
	7
	88
	9.90

	Gansu
	11
	12
	12
	12
	8
	7
	11
	7
	1
	2
	83
	9.34

	Ningxia
	1
	7
	3
	4
	5
	1
	1
	1
	0
	5
	28
	3.15

	Shaanxi
	18
	12
	15
	9
	12
	7
	6
	8
	2
	2
	91
	10.24

	Total
	33
	42
	45
	41
	36
	24
	27
	20
	6
	16
	290
	32.62

	Middle
	Neimenggu
	5
	15
	23
	19
	9
	8
	5
	6
	9
	7
	106
	11.92

	Shanxi
	38
	35
	18
	23
	19
	10
	14
	11
	6
	8
	182
	20.47

	Henan
	29
	14
	13
	14
	14
	10
	10
	5
	10
	6
	125
	14.06

	Total
	72
	64
	54
	56
	42
	28
	29
	22
	25
	21
	413
	46.46

	East
	Shandong
	33
	19
	18
	14
	28
	27
	13
	13
	15
	6
	186
	20.92

	Total
	33
	19
	18
	14
	28
	27
	13
	13
	15
	6
	186
	20.92

	 	Total
	138
	125
	117
	111
	106
	79
	69
	55
	46
	43
	889
	100

	 	Percent
	15.52
	14.06
	13.16
	12.49
	11.92
	8.89
	7.76
	6.19
	5.17
	4.84
	100
	 



Research methods
Concentration index
The Lorenz curve and concentration index illuminate the aggregated distribution of national ICH among specific types [19]. The formula for the concentration index is:[image: $${\text{I}} = \frac{{\text{A}} - {\text{R}}}{{\text{M}} - {\text{R}}}$$]




In this formula, A represents the sum of the cumulative percentages of the actual distribution of ICH types; R represents the sum of cumulative percentages when the types of ICH are evenly distributed; and M represents the sum of cumulative percentages when the types of ICH are centrally distributed. The range of I is 0 to 1. The closer the value of I is to 1, the more concentrated the ICH sites are in certain types. The closer the value of I is to 0, the more evenly distributed the ICH sites are among the ten types.
Nearest neighbor index
Taking ICH protection units as the location of ICH sites, this paper studies the geospatial distribution of national ICH sites by calculating the nearest neighbor index and gives an overall evaluation of its discreteness or concentration [20]. The formulas are as follows.[image: $${\text{ANN}} = \frac{{{\overline{\text{D}}}_{{\text{o}}} }}{{{\overline{\text{D}}}_{{\text{E}}} }};{\overline{\text{D}}}_{{\text{o}}} = \frac{{\sum\nolimits_{{{\text{i}} = 1}}^{{\text{n}}} {{\text{d}}_{{\text{i}}} } }}{{\text{n}}};{\overline{\text{D}}}_{{\text{E}}} = \frac{1}{{2\sqrt {{\text{n}}/{\text{A}}} }};$$]




In these formulas, ANN represents the average nearest neighbor ratio; [image: $${\overline{\text{D}}}_{{\text{o}}}$$]  represents the average distance between the nearest ICH sites in reality; [image: $${\overline{\text{D}}}_{{\text{E}}}$$]  represents the average distance between the nearest ICH sites assuming that ICH is randomly distributed; n represents the total number of ICH sites; di  represents the straight-line distance between the nearest ICH sites; and A represents the area of the study area. Taking the value of ANN as the evaluation standard, this paper finds that when the ANN value is greater than 1, the spatial distribution of ICH sites tends to be even, and the larger the value is, the higher the degree of even distribution.When the ANN value is 1, it tends to be random.When the ANN value is less than 1, it tends to be concentrated, and the smaller the value is, the higher the degree of agglomeration.
Kernel density
This paper takes the location of ICH protection units as ICH sites. By calculating kernel density, the areas gathering ICH can be visually displayed on a map, and the degree of ICH agglomeration can be evaluated. In addition, kernel density can represent the probability of the occurrence of ICH in this region. The denser the intangible cultural heritage is, the higher the probability of the occurrence of ICH [21].The formula is:[image: $$f(x) = \frac{1}{nh}\sum\limits_{i = 1}^{n} {k\left(\frac{{x - X_{i} }}{h}\right)}$$]




In the formula, k(…)is the kernel function, h > 0 is the bandwidth, and [image: $$(x - X_{i} )$$] is the distance from estimated point x to ICH point [image: $$X_{i}$$].
Geodetector
Spatial differentiation is one of the basic characteristics of geographical phenomena, and Geodetector is a tool for detecting and exploiting it. Geodetector includes four detectors, and this paper uses two of them: the factor detector and the interaction detector. The formula is:[image: $$q = 1 - \frac{{\sum\nolimits_{h = 1}^{L} {N_{h} \sigma_{h}^{2} } }}{{N\sigma^{2} }}$$]




In this formula, h = 1, …,L is the stratification of variable Y or factor X, that is, the classification or partition. Nh and Νare the numbers of units in layer h and the whole area, respectively. [image: $$\sigma_{h}^{2}$$] and [image: $$\sigma^{2}$$] are the variances in the Y value in layer h and the whole area, respectively. The range of Y is from 0 to 1. The larger the value of q is, the stronger the explanatory power of independent variable X with regard to dependent variable Y, and vice versa [22–24].
Spatial distribution characteristics of ICH in the Yellow River basin of China
Distribution structure of ICH in the Yellow River basin of China
As Table 1 shows, the Yellow River basin can be divided into the western, central, and eastern regions based on the division criteria for geographical areas. The western region, including Qinghai, Gansu, Ningxia, and Shaanxi, has 290 ICH sites, accounting for 32.64% of the total. The central region, including Inner Mongolia, Shanxi, and Henan, has 186 ICH sites, accounting for 46.46%. The eastern region, including only Shandong, has 186 ICH sites, accounting for 20.92%. Most of the ICH in the Yellow River basin is concentrated in the central region, showing a stark contrast to the Yangtze River basin, where ICH is concentrated in the east. The amount of national ICH in the Yellow River basin varies greatly in different areas [25]. The number of national ICH sites in the central region (413) is close to the sum of sites in the eastern(186) and western(290) regions. The number also varies widely from province to province. Shandong Province has the largest number of ICH sites, 186, and Ningxia Province has the fewest ICH sites, with only 28 (Table 1).
Figure 1 shows the Lorenz curve of ICH in the Yellow River basin, and the value of the concentration index I is 0.2338. Based on the degree of convexity and the size of the concentration index, the distribution of the ten types of ICH in the Yellow River basin is uneven. The types of ICH are mostly traditional theatre (138 sites) and traditional skills (125 sites), accounting for 15.52% and 14.06% of the total amount, respectively.Traditional music (117 sites), folklore (111 sites), and traditional fine arts (106 sites) are the second largest, accounting for 37.57%. Folk literature (79 sites), traditional dance (69 sites) and Quyi (55 sites) are all less than 100, accounting for 22.83.Traditional sports, entertainment and acrobatics (46 sites) and traditional medicine (43 sites) are the lowest, accounting for 10.01%.
Differences in the spatial distribution of ICH in the Yellow River basin of China
There are differences in the number and types of ICH in the Yellow River basin among the eight provinces.
Taking 50 ICH sites as an example, this paper divides the eight provinces into four levels in terms of the number of ICH sites. The first level is Shandong (186 sites) and Shanxi (182 sites), whose numbers are all over 150 and 180.The second level is Inner Mongolia (106 sites) and Henan (125 sites), with numbers between 100 and 150.The third level is Qinghai (88 sites), Gansu (83 sites) and Shaanxi (91 sites), with numbers between 50 and 100.The last level is Ningxia, with fewer than 50 sites.
In regard to the types of ICH, Shanxi has the largest number of traditional theatres (38 sites), followed by Shandong (33 sites), Henan (29 sites), and other provinces. Among these provinces, Ningxia has the least, with only 1site. The province with the largest number of traditional skills sites is Shanxi, with 35sites, and only Shanxi has over 30 sites. The number of traditional skills sites varies slightly in other provinces, between 10 and 20. The distribution of traditional music and folkloresites is relatively even. There is not much difference in the number between provinces, except that Ningxia has a small number. Shandong has the largest number of traditional fine artssites (28), and Ningxia has the lowest number (5). The province with the largest number of folk literature sites is also Shandong (27 sites), and the number in other provinces is far lower than that in Shandong, with fewer than 10sites. Shanxi and Shandong have many traditional dance sites, with 14 and 13, respectively, and Ningxia has the fewest (1 site). There are 13 Quyi sites and 15 traditional sports, entertainment, and acrobatics sites in Shandong, ranking first among all types of ICH. The number of traditional medicine sites is no more than 10, among which Shanxi has the largest number (8 sites) and Shaanxi (2 sites) and Gansu(2 sites) have the smallest.
Spatial distribution of types of ICH in the Yellow River basin of China
This paper uses the built-in average nearest neighbor tool of ArcGIS 10.2 software to process the ICH site data and obtains the nearest neighbor index through calculation (Table 2).Table 2Average nearest neighbor index of national intangible cultural heritage


	Types
	Traditional theatre
	Traditional skills
	Traditional music
	Folklore
	Traditional fine arts
	Folk literature
	Traditional dance
	Quyi
	Traditional sports, entertainment and acrobatics
	Traditional medicine
	Total

	Amount
	138
	125
	117
	111
	106
	79
	69
	55
	46
	43
	889

	ANN
	0.62
	0.49
	0.65
	0.61
	0.73
	0.72
	0.65
	0.62
	0.83
	0.54
	0.29

	z
	− 8.52
	− 10.82
	− 7.33
	− 7.7
	− 5.38
	− 4.7
	− 5.61
	− 5.39
	− 2.2
	− 5.79
	− 40.25

	p
	0
	0
	0
	0
	0
	0
	0
	0
	0.03
	0
	0




The calculation results indicate that the nearest neighbor ratio (ANN value) of all ICH sites in the Yellow River basin is 0.29 with a confidence degree of 99%, showing an absolute aggregated distribution feature. Based on the value of ANN, all ICH types present the characteristic of an overall aggregated distribution, but the degree is different. Specifically, traditional skills sitesrank first (0.49), and traditional medicine sitesrank second (0.54). Folklore (0.61), traditional theatre (0.62), Quyi (0.62), traditional dance (0.65), traditional music(0.65), folk literature (0.72), and traditional fine arts (0.73) sites have lower levels of agglomeration, and traditional sports, entertainment, and acrobatics sites have the lowest levels (0.83).
Density distribution characteristics of ICH in the Yellow River basin of China
Overall distribution characteristics
Using the built-in kernel density analysis tool of ArcGIS 10.2 software, the paper maps the overall kernel density of ICH in the Yellow River basin (Fig. 2). As shown in Fig. 2, ICH is gathered around the Yellow River basin. Overall, from east to west, the ICH density presents a triangular "one area and three points" pattern. The "one area" refers to the high-density core area of ICH composed of western Shandong, northern Henan, and southern Shanxi. The "three points" refer to, from east to west, Hohhot in Inner Mongolia, Yinchuan in Ningxia, and Haidong in Qinghai. Taking the high-density core area as one triangular point, the paper draws a line to the west to Xining along the Wei River and to the northwest to Hohhot along the middle and lower reaches of the Yellow River. The line connecting Xining, Yinchuan, and Hohhot is the third side of this triangle. Figure 2 shows that most ICH is concentrated in the "triangle" area.[image: ]
Fig. 2Lorenz curve of ICH types in the Yellow River basin of China


Distribution characteristics of various types of ICH
Figure 3 presents the kernel density distribution of various types of ICH. Traditional theatresites are distributed in sections in northern Henan, western Shandong, southeastern Shaanxi, and southern Shanxi, mainly in Heze in Shandong and Puyang in Henan. Traditional skills and folk loresites have a similar distribution, mainly gathering in sections around the triangle area composed of southern Shanxi, southern Shanxi, and northwestern Henan, and among these areas, Taiyuan in Shanxi is the city with the highest density. These ICH sites are also concentrated in spots in central Shandong and eastern Qingdao. Traditional music and traditional fine arts sites have a similar distribution. They are distributed evenly in the middle and lower reaches of the Yellow River, mainly in sections in Shanxi, Shaanxi, Henan and western Shandong. The ICH density on the boundary between Henan and Shandong is the highest. Remarkably, Xining and Haidong, located in eastern Qinghai, are also high-density gathering areas of these types of ICH because the two cities are home to many ethnic groups that have a culture rich in songs, dance, and art.Folk literature sites are mainly distributed in strips on the border of Shandong, Shanxi, and Henan along the lower reaches of the Yellow River; traditional dance and Quyi sites share similar agglomeration areas, mainly distributed in sections at the boundary of the middle and lower reaches of the Yellow River.In the upper reaches, the region where Qinghai borders Gansu is the sub density agglomeration area. Traditional sports, entertainment, and acrobatics sites are distributed in strips in Shanxi, Henan, and Shandong along the middle and lower reaches of the Yellow River.Traditional medicine sites,which have a small number, are mainly distributed in spots in the capitals of provinces, mostly Xining in Qinghai, Yinchuan in Ningxia, Hohhotin Inner Mongolia, Taiyuan in Shanxi, and Jinan in Shandong. In terms of distribution, all types of ICH are mainly concentrated in the economically developed central and eastern regions. Although eastern Qinghai, an ethnic minority settlement, lacks a high level of economic competitiveness, it is the agglomeration area where traditional music, folklore, traditional fine arts, folk literature, traditional dance, Quyi, and traditional medicine sites gather. The rich and diverse cultures of ethnic minorities have played an important role in the inheritance and promotion of ICH.[image: ]
Fig. 3Overall kernel density distribution map of ICH in the Yellow River basin of China


Results and discussion: factors affecting the spatial distribution of ICH in the Yellow River basin of China
The origin, development, and preservation of ICH are closely related to geographical environmental factors and social and humanistic factors. Rivers, topography, total population, the urbanization level, the regional economic development level, and transportation all have an important impact on regional ICH. We analyze the main factors affecting the distribution of ICH in the Yellow River basin by compiling and carefully studying the spatial distribution of ICH and the influencing factors in China [26, 27] and combining the actual situation in the Yellow River basin with expert references. The geographical environmental factors mainly include 2 factors, namely, topography and water density, which are obtained from the Geospatial Data Cloud website [28].The social and humanistic factors mainly include 7 factors, namely, GDP, population density, the minority population ratio, railroad density, highway density, the number of cultural groups and the urbanization level, and the data are collected from municipal administrative units in the Yellow River basin. The number of cultural groups refers to the sum of the number of museums, cultural centers, and performing arts groups in the region, which represents the importance of culture and arts in the region. Among the social and humanistic factors above, the statistics on GDP, population density, the percentage of the minority population, the number of cultural groups, and the urbanization level are obtained from the Yellow River basin Municipalities 2021 Statistical Yearbook [29], and the statistics on railroad density and road density are obtained from the Geospatial Data Cloud website.
Based on research on the actual situation of the Yellow River basin and the influencing factors on the spatial distribution of ICH, this paper calculates and analyzes nine specific factors (see Table 3) based on the dimensions of the geographical environment and society and culture that affect the spatial distribution of ICH in the Yellow River basin by using Geodetector.Table 3Influencing factors and their determinant values


	Dimensions
	Evaluation Indicators
	q

	ICH
	Traditional theatre
	Traditional skills
	Traditional music
	Folklore
	Traditional fine arts
	Folk literature
	Traditional dance
	Quyi
	Traditional sports, entertainment and acrobatics
	Traditional medicine

	Geographical environment
	Topography
	0.1
	0.09
	0.02
	0.04
	0.03
	0.06
	0.07
	0.03
	0.03
	0.05
	0.02

	River density
	0.17
	0.12
	0.06
	0.06
	0.08
	0.11
	0.08
	0.07
	0.06
	0.04
	0.03

	Social humanities
	GDP
	0.39
	0.37
	0.26
	0.21
	0.23
	0.27
	0.29
	0.24
	0.26
	0.26
	0.23

	Population density
	0.39
	0.36
	0.25
	0.2
	0.23
	0.26
	0.29
	0.24
	0.25
	0.25
	0.2

	Minority population proportion
	0.38
	0.35
	0.25
	0.2
	0.22
	0.25
	0.25
	0.23
	0.25
	0.25
	0.23

	Railway density
	0.37
	0.26
	0.2
	0.12
	0.15
	0.15
	0.12
	0.04
	0.13
	0.09
	0.15

	Highway density
	0.41
	0.29
	0.28
	0.16
	0.16
	0.23
	0.15
	0.08
	0.11
	0.13
	0.11

	Amount of cultural groups
	0.3
	0.26
	0.17
	0.15
	0.17
	0.18
	0.2
	0.14
	0.15
	0.15
	0.11

	Urbanization level
	0.39
	0.37
	0.26
	0.21
	0.23
	0.27
	0.29
	0.24
	0.26
	0.26
	0.23




The q value of all influencing factors shown in Table 3 is calculated by Geodetector. Among the social factors, highway density (0.41) is the strongest indicator that affects the ICH in the Yellow River basin, which means that highways, as a flexible and convenient mode of transportation, are important in ICH formation and preservation. In addition, total GDP (0.39) represents the level of regional economic development, population density (0.39) represents the population per unit land area, and the urbanization level (0.39) represents the degree of urbanization in a region, which are the indicators that reflect the development of the regional economy. The three indicators tie for second among all influencing factors. This result shows that after meeting material needs, human beings start to focus on spiritual needs. ICH, as a kind of intangible culture, not only contains the history and culture of different periods but also includes a strong sense of belonging to the nation. It is an important channel for building cultural self-confidence. In addition, the number of cultural groups (0.30) is the weakest indicator, which means that the cultural group factor has a minor impact on the distribution of ICH in the Yellow River basin. Although cultural groups play an important role in social and public cultural services, their imperfect management system, different standards, and lack of professional team members all make it difficult for them to have a crucial influence like other factors do.
Geographical environmental factors
The geographical environment is an important prerequisite for human existence and cultural creation. It has deep ties to the formation of regional ICH. In terms of topography, the Yellow River basin consists of, from west to east, the Qinghai-Tibet Plateau, the Inner Mongolia Plateau, the Loess Plateau, and the Huang-Hai Plain. There are four kinds of landscapes and three ladders, resulting in a topography that is high in the west and low in the east. The enormous differences in topography and landscape make the Yellow River basin an area where many ethnic groups have different cultural styles. The plateau area is so vast that there are many lakes and rivers and large areas of grassland; thus, nomadic culture emerged. Nomadic culture is characterized by movement. It has a unique national style in dance, painting, music, etc.ICH also shows strong characteristics of nationality, such as Tibetan folk songs in Qinghai, Andai dance in Inner Mongolia, and Jiangzhou drum music in Shanxi. The plain area has open ground, smooth landscapes, and low altitude, leading to frequent cultural exchanges. Under this circumstance, agrarian culture formed. This kind of peaceful and self-sufficient culture makes its ICH elegant and exquisite, such as the shadow play in Shandong and Yu Opera in Henan. Different topographies shape different lifestyles, and different lifestyles create different cultures, which in turn affect ICH. However, topography fails to determine the formation of ICH. As shown in Table 3, topography (0.1) has a certain impact on the spatial distribution of ICH, but the impact is not deep. In terms of rivers, the survival and prosperity of human beings have been closely connected with rivers since antiquity, and early humans developed the custom of "living along the river". Therefore, the river system plays an important role in the distribution of ICH. Based on the calculation of Geodetector, the influence degree of the river system is 0.17, indicating that compared with topography, the river system has a greater influence on ICH, but the influence is also limited.
Social and humanistic factors
ICH is a product of human intelligence and labor, and its spatial distribution has a close connection with social and humanistic factors. Based on the analysis of the results from Geodetector, this paper conducts complete research to study the influence of relevant factors on ICH.
As shown in Table 3, the social factors influencing the distribution of ICH in the Yellow River basin are in descending order as follows: highway density (0.47), GDP (0.39), population density (0.39), the urbanization level (0.39), the proportion of the minority population (0.38), railway density (0.37) and the number of cultural groups (0.30). (Here, cultural groups refer to regional museums, cultural centers, and performing arts groups.) Among these factors, highway density has the greatest impact. Cultural communication and exchanges are very active in a dense highway area, which is favorable for the protection and inheritance of ICH. Figure 4 indicates that Shandong Province has the highest density of highways among the nine provinces in the Yellow River basin, and in return, it supports the greatest ICH agglomeration. GDP, population density, and the urbanization level have a great impact on the distribution of ICH. GDP is an important indicator for measuring the development of the regional economy, and ICH tends to concentrate in areas with advanced economic performance. As the creator of ICH culture, human beings have a deep impact on its formation and spatial distribution. A wide variety of ICH is more likely to form in densely populated areas. The urbanization level, an important indicator of the process and degree of population agglomeration in cities, can reflect the life concepts and cultural quality of area residents. ICH protection is of great significance due to rapid urbanization. The proportion of the minority population also affects the spatial distribution of ICH to some extent. Since antiquity, there have been many ethnic minorities living in the Yellow River basin, and its plateau terrain and closed topography protect minority cultures from foreign cultural invasion. These different minority cultures make ICH unique (Fig. 5).[image: ]
Fig. 4Core density map of ICH types in the Yellow River basin, China
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Fig. 5Kernel density map of ICH Road and railway factors in the Yellow River basin of China


The impact of railways is 0.37, which is lower than that of highways because it is difficult to build railways in such difficult terrain stretching across three steps. Compared with highways, the mileageis also much shorter. Therefore, the influence of railways is limited. Cultural groups have the least influence on the spatial distribution of ICH. The reason is that cultural groups have encountered many difficulties in the development of the market economy.
Notably, different social factors have different influences on the spatial distribution of ICH. Table 4 shows the q value of each type of ICH in descending order. Among all factors, GDP and the urbanization level have the greatest impact. Traditional medicine sites are affected mostly by the proportion of the minority population proportion, while the other nine types are more influenced by population density. For this reason, the concentration of traditional medicine sites in eastern Qinghai, where ethnic minorities gather, is significantly greater than that in the central and eastern regions. The order of influencing factors starts to be different from the fifth factor, and among them, traditional theatre, traditional music, and traditional fine arts sites are greatly affected by highway density, while traditional skills and traditional medicine sites are greatly affected by railway density, which is one of the reasons why Shanxi,which has a low density of highways, can become a gathering area for two kinds of ICH. In addition, the number of cultural groups (the sum of museums, cultural centers, and performing arts troupes) has a close connection with folklore, folk literature, traditional dance, Quyi, traditional sports, entertainment, and acrobatics sites, indicating that folklore and folk literature sites require venues such as museums and cultural centers and traditional dance, Quyi and traditional sports, entertainment and acrobatics sites require more performing arts troupes to perform and inherit.Table 4Descending order table of influence of social and cultural factors on spatial distribution of various ICH


	 	Traditional theatre
	Traditional skills
	Traditional music
	Folklore
	Traditional fine arts
	Folk literature
	Traditional dance
	Quyi
	Traditional sports, entertainment and acrobatics
	Traditional medicine

	1
	GDP
	GDP
	GDP
	GDP
	GDP
	GDP
	GDP
	GDP
	GDP
	GDP

	2
	Urbanization level
	Urbanization level
	Urbanization level
	Urbanization level
	Urbanization level
	Urbanization level
	Urbanization level
	Urbanization level
	Urbanization level
	Urbanization level

	3
	Population density
	Population density
	Population density
	Population density
	Population density
	Population density
	Population density
	Population density
	Population density
	Minority population proportion

	4
	Minority population proportion
	Minority population proportion
	Minority population proportion
	Minority population proportion
	Minority population proportion
	Minority population proportion
	Minority population proportion
	Minority population proportion
	Minority population proportion
	Population density

	5
	Highway density
	Railway density
	Highway density
	Amount of cultural groups
	Highway density
	Amount of cultural groups
	Amount of cultural groups
	Amount of cultural groups
	Amount of cultural groups
	Railway density

	6
	Railway density
	Highway density
	Amount of cultural groups
	Highway density
	Amount of cultural groups
	Highway density
	Highway density
	Railway density
	Highway density
	Amount of cultural groups

	7
	Amount of cultural groups
	Amount of cultural groups
	Railway density
	Railway density
	Railway density
	Railway density
	Railway density
	Highway density
	Railway density
	Highway density




Summary of the spatial distribution of ICH in the Yellow River basin and discussion of its protection and development
Summary of the spatial distribution of ICH in the Yellow River basin
By analyzing the spatial structures and influencing factors of 889 national ICH sites in the Yellow River basin of China, this paper draws the following conclusions.
First, there are clear provincial differences in the national ICH in the Yellow River basin, and there are differences in the eastern, central, and western regions. The ICH amount in the central region is much larger than that in the eastern and western regions. Meanwhile, the numeral structure of ICH types is uneven. There are many traditional theatres, traditional skills, and traditional music sites, while the number of traditional sports, entertainment and acrobatics, and traditional medicine sites is relatively small.
Second, ICH sites are characterized by an aggregated distribution, and most of them gather in the Yellow River basin. From east to west, the ICH density presents a triangular "one area and three points" pattern. Traditional skills, traditional medicine, traditional theatre, traditional music, and folklore sites are more concentrated. The agglomeration degree of traditional dance, traditional music, folk literature, and traditional fine arts sites is weaker, and the agglomeration degree of traditional sports, entertainment, and acrobatics sites is the weakest.
Third, the gathering areas of ICH in the Yellow River basin are different, and most ICH sites are concentrated in the central and eastern areas with a developed economy. Specifically, traditional theatre sites are distributed in sections in northern Henan, western Shandong, southeastern Shaanxi and southern Shanxi.Traditional skills sites are mainly distributed in sections in the triangle area composed of southern Shanxi, southern Shaanxi and northwestern Henan.Traditional music and traditional fine arts sites are distributed evenly in the middle and lower reaches of the Yellow River, mainly in sections in Shanxi, Shaanxi, Henan and western Shandong. folk literature sites are mainly distributed in strips on the border of Shandong, Shanxi and Henan.Traditional dance and Quyi sites are distributed in sections at the boundary of the middle and lower reaches of the Yellow River. traditional sports, entertainment and acrobatics sites are distributed in strips in Shanxi, Henan and Shandong along the middle and lower reaches of the Yellow River.Traditional medicine sites, which have a small number, are mainly distributed in spots in Xining in Qinghai, Yingchuan in Ningxia, Hohhot in Inner Mongolia, Taiyuan in Shanxi and Jinan in Shandong.
Fourth, the influence of the spatial distribution of ICH in the Yellow River basin is reflected in many factors. In terms of geographical factors, topography and the river system have a certain impact on the spatial distribution of ICH, but the impact is not deep, while social and humanistic factors have a larger effect on the spatial distribution of ICH. Among these factors, highway density has the greatest impact, and GDP, population density, and the urbanization level also exert an evident influence on the distribution.
Methods of ICH protection and development in the Yellow River basin
Improve the construction of transport infrastructure in the Yellow River basin
The construction of transport infrastructure is a leading industry for the development of the national economy, and it is also a basic industry for ICH development. This paper has proven the positive effect of transport on ICH development. The national "Development Plan for a Modern Comprehensive Transportation System in the 14th Five-year Plan" was recently approved by experts, and provinces in the Yellow River basin, such as Qinghai, Gansu, Shaanxi, Henan, and Shandong, have also unveiled plans for major targets for transportation network development in the 14th Five-Year Plan period. Therefore, the construction of transport infrastructure can promote the development and extension of ICH. On the one hand, more efforts should be made to accelerate the construction of the "ten-vertical and ten-horizontal" channels in the Yellow River basin to support the establishment of metropolitan areas of ICH and unlock its potential for development. On the other hand, the ability of transportation to expand ICH needs to be improved based on the practical requirements of the regional economy and development. For example, the operation of transport infrastructure in the Yellow River basin can be connected efficiently and intelligently with publicization of ICH culture with"Internet Plus" help.
Develop the culture and tourism industry in the Yellow River basin
Currently, in China, the increased demand for cultural consumption makes tourism an important market and the main form of cultural consumption. The culturalization of the economy and the economicalization of culture are often considered to be characteristics of post modernity [30]. The economy and culture are closely linked in modern society, and in regard to economic consumption, consumers pay attention not only to use value but also to cultural background. Therefore,integrating culture and tourism is an important key to releasing the economic and cultural value of ICH. Considering that the ICH in the Yellow River basin has obvious regional characteristics, the manufacture of cultural tourism products with local features based on ICH culture is not only the main form of livelihood transformation and cultural inheritance but also an important way to achieve regional economic development through cultural feelings.
To incorporate ICH into the cultural tourism industry, the development goals of telling the story of ICH in the Yellow River basin, connecting ICH cities, and taking advantage of the ICH gifts given by the Yellow River can be set. This involves two important parts. The first is the development of ICH tourist routes. The focus should be placed on ICH resources in the Yellow River basin because the combination of its human landscape and natural landscape provides tourists with an immersive experience, which can strengthen their national pride and make national culture engage in the tourism industry. The second is the design and brand of cultural and creative ICH products. As a creation of the deep integration of culture, the economy, and creativity, cultural and creative products contain representative cultural codes of ICH in the Yellow River basin. The government needs to carry out research to determine the targeted consumers and their demands in terms of cultural attributes and modern product markets and to clarify the brand and positioning, meeting the needs of different consumers for by-products with different costs, prices, and levels of circulation. In addition, a sales network supported by various social media platforms with multiple channels and levels facilitates the formation of an industrial chain of ICH cultural and creative products in the Yellow River basin.
Specifically, we should actively try to build Yellow River urban ICH cultural tourism villages with the ICH resources in the Yellow River basin as the core, combined with its cultural, historical, and natural landscape. By carrying out some folk culture festival activities, the ICH of traditional opera, music, and dance, such as Huang shadow play in Qinghai Province, Ziyang folk song in Shaanxi Province and the lurigele dance of the Daur nationality in Inner Mongolia, can be developed into immersive tourism activities so that tourists can personally participate in and experience the charm of the ICH of the Yellow River basin [31]. Folk literature and ICH, such as the legend of the Yang family in Shanxi Province and the Nuwa memorial ceremony in Gansu Province, can be compiled into sitcoms and displayed to tourists on the spot. At the same time, internet tools, combined with short videos, films, and television dramas, can be used to realize the dual channels of offline and online ICH dissemination. Traditional techniques and art ICH, such as the Tangxi sword forging skills in Henan Province and Gaomi ash throwing new year pictures in Shandong Province, can be displayed to visitors through an ICH museum or developed into cultural and creative products to deeply integrate their culture, economy, and creativity to increase the added value of Yellow River culture.
Completely promote the establishment of an ICH industrial platform for the Yellow River basin in China
Malinowski believes that material tools and social ideas can survive and spread only when they meet the biological and social needs of human beings, and if they lose this function, they will disappear from history. The emergence of ICH is the result of the satisfaction of the material or spiritual needs of social groups. To achieve the goal of ICH protection and development, efforts should be made to ensure that ICH adapts to today's social environment to meet the material or spiritual needs of people, which coincides with the opinions of many scholars on "productive protection" and "living inheritance". Therefore, it is important for ICH in the Yellow River basin to identify the needs of modern society, develop new economic formats from the dimension of industrialization and utilize them properly. Only in this way can ICH in the Yellow River basin achieve creative protection and development.
The industrial development of ICH in the Yellow River basin can focus on the culture of the Yellow River and take advantage of integrated resources to create characteristic brands. Characteristic brands formed by the combination of similar ICH sites also have scale effects on the economy and cultural communication and transmission. As indicate above, this paper shows that there are many ICH sites in the Yellow River basin, but the distribution is scattered. Using the internet to build an industrial platform can overcome the regional limitations of ICH integration and unify financing, exhibitions, transactions, and other parts of the ICH industrial chain to maximize the economic and social benefits of industrial development.
Conclusion
As an important part of national cultural protection, ICH is a major force for regional economic development. Research on ICH cannot end with the analysis of the spatial distribution of ICH in the Yellow River basin of China, and it is necessary to further study the influencing factors based on its distribution characteristics, which is a significant step for ICH research and a key part of ICH protection. According to the theory of cultural ecology, Rodolphe Stavenha proposes that social culture and natural ecology interact with each other, and only by inheriting and developing in a specific cultural ecosystem and focusing on its cultural ecology can ICH evolve and continuously adapt to the changing social environment.
Based on the findings of this research, this paper makes suggestions on the spatial layout and protection and development of the ICH in the Yellow River basin of China from the perspective of sustainable development.
First, the western, central, and eastern regions of China's Yellow River basin have different numbers, types, living conditions, and development statuses of ICH. The western region stands out due to its ethnic culture, but it has a poor economy, and its transportation is relatively inconvenient. Therefore, more funding should be put into ICH sites to boost efficiency in the use of ICH tourism, obtain economic benefits, ensure the management and protection of ICH and create a virtuous circle of ICH itself. Considering that municipalities and provinces in the central and eastern regions have relatively developed economies and high levels of urbanization, more efforts should be put into ICH marketing to realize its cultural value and promote regional economic growth. It is also necessary to circumvent the negative effects of over commercialization on the authenticity of ICH.
Second, due to the obvious cultural differences in the Yellow River basin of China, regional cultural characteristics should be highlighted in ICH development. Efforts need to be made to enhance exchanges and cooperation to gradually achieve interactive development from the point to the area. It is also necessary to strengthen the systematic protection of the ICH in the Yellow River basin, drive coordinated development and enhance transmission and promotion.
Third, ICH is inherited and developed, and tourism is an important method of its "living transmission". Developing cultural and creative products, pursuing the path of integrated cultural and tourism development, and using tourism to drive ICH inheritance and protection are future development directions. The natural geographical environment is the carrier of ICH culture. In improving transportation and planning landscape construction to realize the use of tourism, more attention should be paid to protecting the ICH natural ecological system.
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