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The development of cultural pluralism represents a prevailing global trend, and investigating cultural diversity in China is pivotal for advancing the nation’s cultural prosperity strategy. This study measures aggregate, urban, and rural cultural diversity indices across China from 1990 to 2020, utilizing ethnic composition data from the Fourth to Seventh National Population Censuses of China and applying the Shannon-Wiener Diversity Index. Regional disparities and spatial correlations are further analyzed through the Dagum Gini coefficient, Moran’s I, and a gravity model. Key findings reveal: (1) China’s cultural diversity exhibits a continuous upward trend across all levels, with a consistent regional hierarchy of Western > Northeastern > Central > Eastern. (2) The national Gini coefficient demonstrates a persistent decline at all levels. Subregional variations include: the Eastern region showing the steepest decline; the Northeastern region displaying an increasing trend; the Western region experiencing slight growth in urban areas but minor declines in aggregate and rural measures; and the Central region recording a marginal aggregate decrease alongside continuous rises in urban/rural disparities. These results underscore pronounced interprovincial heterogeneity in cultural diversity distribution. (3) Spatial autocorrelation analysis identifies intensifying clustering patterns, with the Western region forming “high-high” clusters and the Eastern region exhibiting “low-low” agglomerations. (4) Interregional connectivity, as quantified by the gravity model, grows increasingly complex and dense, ultimately evolving into a C-shaped strong linkage network spanning northern-western-southern China. This study provides empirical insights for fostering ethnic cultural integration and supporting China’s cultural power strategy.
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1 Introduction

Culture serves as a fundamental pillar for human survival and development, while also acting as a critical determinant of social inclusivity and national competitiveness (Huntington, 1996; Lee et al., 2025; Scott, 2009). Globally, the shift from cultural homogenization to multipolarity and pluralism has emerged as an irreversible trend. The importance of cultural diversity is increasingly recognized by scholars and countries, who are conducting ongoing research on this topic (Klebl et al., 2025; Lee et al., 2025). China exemplifies this transition, as articulated in its “14th Five-Year Plan for Cultural Development”: Culture constitutes the soul of a nation and the cornerstone of governance. Socialist modernization is unattainable without the flourishing development of socialist culture. Accurately assessing cultural integration and diversity, and fostering cultural prosperity in response to contemporary shifts, are imperative for refining ethnic-cultural governance in the new era, consolidating the consciousness of a China’s national community, and advancing the construction of China’s autonomous ethnological knowledge system (He and Zhang, 2024; Xie et al., 2022). Against this backdrop, examining cultural diversity patterns holds significant implications for both the cultural power strategy and high-quality economic development.

Currently, a substantial body of research continues to explore the significant role of cultural diversity in the development of human societies (Eyiah et al., 2025; Liu et al., 2025; Wang et al., 2025). For instance, within a team setting, high cultural diversity has been shown to enhance team dynamics, productivity, and project success (Eyiah et al., 2025), while also positively moderating the perception of organizational team behavior (Eluère et al., 2025). At the corporate level, cultural diversity may increase litigation risks for enterprises (Xia and Song, 2024). However, some studies also indicate that cultural diversity can significantly advance the development of artificial intelligence within companies by fostering innovation (Liu et al., 2025). Moreover, many countries around the world, particularly in Europe, have positioned culture as a critical domain for national stability and development (Farchy and M’Barki, 2024). Currently, cultural diversity has become a focus for many political leaders in Europe and a fundamental objective of any cultural policy. Despite being a political priority, cultural diversity remains an ambiguous term, and efforts are ongoing to identify objective elements that could facilitate its evaluation (Farchy and M’Barki, 2024).

Currently, research on cultural diversity has been burgeoning in academia (He and Zhang, 2024; Dai and Guo, 2025; Zhong and Shi, 2025). This is first reflected in the conceptual underpinnings of cultural diversity. Culture encompasses a rich tapestry of connotations and extensive denotations. As defined by the Mexico City Declaration on Cultural Policies, culture constitutes “a comprehensive whole that embodies the distinctive spiritual, material, intellectual, and emotional features of a society, encompassing not only arts and literature but also lifestyles, fundamental human rights, value systems, traditions, and beliefs” (Qu and Meng, 2014). Consequently, discussions on cultural diversity inevitably encounter challenges in delineating its conceptual boundaries and extensions. The academic community has yet to reach a consensus on a unified definition of “cultural diversity” (Cowen, 2008). In practice, the term embodies multilayered meanings. Cultural diversity encompasses both the plurality of national cultures across nations and the diversity of cultural choices accessible to consumers within a nation (Cowen, 2008). It manifests not only in the expression, promotion, and transmission of rich and varied cultural heritages, but also in the creation, production, dissemination, and consumption of cultural and artistic works through diverse mediums and technologies (UNESCO, 2005). Furthermore, cultural diversity manifests in the coexistence of multiple subcultural groups within specific regions, where intercultural exchange fosters greater social inclusivity (Stouffer, 1955). Synthesizing existing scholarship, we can understand it from two aspects: (1) From the perspective of human civilization development, UNESCO defines cultural diversity as “the various forms in which different groups and societies express their cultures”(Allain and Waelbroeck, 2006; Igartua, 2013; Liu et al., 2025). This approach operationalizes diversity through metrics like: Cultural heritage preservation; Pluralism in cultural products/services. (2) Demographic mobility perspective: Measures diversity through linguistic, ethnic, and religious heterogeneity within nations/regions (Duan et al., 2024; Feng et al., 2021).

Secondly, there is the measurement of cultural diversity. The measurement of cultural diversity has been significantly advanced through interdisciplinary approaches, with economists (Stirling, 1998) drawing upon biological diversity (Weitzman, 1992) and portfolio theory (Markowitz, 1955) to propose a tripartite framework encompassing: richness, evenness and disparity. Richness reflects taxonomic granularity, where greater categorical subdivision indicates higher diversity. Evenness measures distributional equity, with maximum diversity occurring when all categories achieve perfect proportionality. Disparity evaluates inter-category heterogeneity, where greater phenotypic or semantic differentiation enhances diversity metrics. Currently, evenness-based assessments dominate empirical research, employing two principal indices: Simpson Index (Simpson, 1949) - A mathematical metric quantifying evenness through the sum of squared category proportions, reflecting the dispersion of cultural product distributions. However, this index exhibits notable limitations: its quadratic calculation amplifies sensitivity to dominant and marginal categories, potentially distorting true evenness assessments. Shannon-Weiner Index - Developed by Shannon - widely applied in biodiversity and landscape ecology studies (Kratschmer et al., 2019; Shannon, 1997; Zhong et al., 2019). This entropy-based measure demonstrates superior robustness in: Accounting for both category richness and proportional distribution, mitigating bias from extreme proportional values, and enabling cross-system comparability. In the selection of cultural diversity metrics, contemporary research predominantly employs three key analytical dimensions: Ethnic/Racial Composition (Amin and Murshed, 2025; Omorov et al., 2025; Steele et al., 2022), Linguistic Variation (Hu et al., 2022; T. Wang et al., 2025), and Cultural Industries/Products (Allain and Waelbroeck, 2006; Jacoby et al., 2024). These approaches are substantiated by cross-disciplinary validation (Qu and Zeng, 2014; Steele et al., 2022), with each dimension offering distinct methodological advantages for operationalizing UNESCO’s conceptual framework on cultural diversity. However, due to the inherent ambiguity in linguistic boundaries and the challenges in obtaining precise demographic data of language speakers, current measurements of linguistic diversity are largely confined to enumerating the number of distinct languages within a given region (Wang et al., 2025; Xu et al., 2015). This quantitative approach, while methodologically straightforward, fails to capture qualitative dimensions such as language vitality or intergenerational transmission. From the perspective of cultural products and services, traditional media (books, broadcasting) and digital platforms (online content, smart devices) play a pivotal role in showcasing cultural diversity. Nevertheless, the representational adequacy of these mediums in reflecting the nuanced realities, complex dynamics, and temporal variability of cultural diversity remains contested (UNESCO, 2009). Key limitations include: the commodification bias in cultural production, digital divide effects on accessibility, and algorithmic homogenization in content distribution. Ethnic groups encapsulate distinct social structures characterized by shared linguistic systems, religious beliefs, customary practices, territorial affiliations, and subsistence patterns, thereby constituting the foundational stratum of cultural diversity (Steele et al., 2022). The composite nature and inherent pluralism of ethnic identity position cultural diversity as the core manifestation of cultural diversity.

Furthermore, spatiotemporal variations in cultural diversity represent a critical yet underexplored issue in current academic research, while also serving as a key basis for the formulation, implementation, and revision of cultural policies across nations (Farchy and M’Barki, 2024; Lee et al., 2025). For example, an assessment of the spatial distribution of biocultural diversity in Colombia revealed specific locations within the region with significant ecotourism potential (Echeverri et al., 2024). Lee et al. (2025), through a survey and analysis of cultural diversity in urban populations of France, Brazil, and Germany, found that large cities are culturally diverse not only because they aggregate people from different backgrounds, but also because cultural interactions and discoveries create more opportunities. A study of 293 prefecture-level cities in China indicated that cultural diversity has a negative impact on entrepreneurship (Wang et al., 2025). Thus, cultural diversity has become an important foundation for development in other fields. However, these studies are primarily based on spatial variations in cultural diversity, with relatively fewer comparisons across temporal scales.

In summary, current academic research on the spatiotemporal evolution of cultural diversity remains insufficient. This gap stems partly from the complexity of measuring cultural diversity and partly from challenges in obtaining adequate samples. This study attempts to measure the spatial variations of cultural diversity in China using ethnic population data from the Fourth to Seventh National Population Censuses. The advantages of this dataset are as follows: first, it covers all provinces and ethnic populations in China, offering more comprehensive representativeness compared to other cultural product data. Second, the data were collected over four survey rounds (once every decade), allowing not only for horizontal comparisons but also for longitudinal time-series analysis. This holds significant implications for the formulation and adjustment of national cultural policies.

Furthermore, conducting research on cultural diversity in China offers additional advantages. Chinese vast territory encompasses complex geographical gradients and diverse ecosystems, which have fostered distinct regional cultures and ultimately shaped its identity as a multi-ethnic nation comprising 56 officially recognized ethnic groups (Duan et al., 2024; Sun and Gao, 2022). The historical interplay between varied environmental conditions (altitude, climate, and resource availability) and traditional livelihoods (pastoralism, agriculture, hunting-gathering) has generated unique cultural configurations among ethnic communities. These cultural distinctions manifest not only in material practices and customs but also in fundamental cognitive frameworks, including value systems, thought patterns, and behavioral dispositions (Duan et al., 2024; Sun and Gao, 2022). In recent years, China has witnessed accelerated interprovincial population mobility driven by the dual forces of household registration system reforms and rapid urbanization. This large-scale demographic transition has produced two salient spatial effects: significant alterations in regional population magnitudes across administrative units and fundamental restructuring of population compositions. This large-scale population mobility has catalyzed the dissemination of cultural markers embedded within demographic groups, facilitating intercultural convergence between populations of diverse backgrounds (Wang et al., 2021). Consequently, investigating the spatiotemporal dynamics of China’s cultural diversity holds significant implications for regional economic development and cultural integration. Moreover, it provides scientific guidance for designing differentiated regional strategies based on the spatial differentiation of cultural resources, while contributing a Chinese approach to cultural heritage preservation for multi-ethnic nations worldwide. Ultimately, this research advances the construction of the Chinese national community and facilitates high-quality development objectives.

Based on the aforementioned research background, the primary objective of this study is to reveal the spatio-temporal patterns and regional connections of cultural diversity in China. The specific goals are as follows: (1) To evaluate the spatiotemporal distribution patterns of cultural diversity in China; (2) To explore intra-regional and inter-regional variations in China’s cultural diversity; (3) To uncover connections in cultural diversity between provinces in China. The findings will provide a scientific basis for formulating differentiated population mobility policies and cultural diversity conservation measures in China.



2 Materials and methods


2.1 Data sources

The data utilized in this study were primarily sourced from Chinese Fourth (1990), Fifth (2000), Sixth (2010), and Seventh (2020) National Population Censuses. While the Chinese government officially recognizes 56 ethnic groups, the census data also include populations categorized as “unidentified ethnicities” and “foreigners acquiring Chinese citizenship.” Consequently, our analysis encompasses 58 ethnic categories. For methodological rigor, the study scope was constrained to mainland Chinese 31 provincial-level administrative units (municipalities, provinces, and autonomous regions), excluding Hong Kong, Macao, and Taiwan due to data availability limitations and statistical consistency requirements. The census provides ethnic population statistics across four residential dimensions: aggregate provincial totals, urban districts, town, and rural areas. To align with contemporary urbanization research paradigms, we consolidated urban and town populations into a unified “urban settlement” category. This aggregation yielded three distinct analytical dimensions for measuring cultural diversity: aggregate cultural diversity, urban cultural diversity, and rural cultural diversity.



2.2 Methodology


2.2.1 Measurement of cultural diversity

Diversity indices are quantitative metrics widely employed in ecology, economics, and sociology to measure the richness and evenness of distinct categories (e.g., species, genes, or cultural groups) within a system (Eskelinen et al., 2022; Kestemont et al., 2022; Steele et al., 2022). These indices holistically capture the “diversity” characteristics of a given system. Commonly used diversity measures include the Shannon-Weaver index (Shannon, 1997) and the Simpson index (Simpson, 1949). To analyze cultural diversity, this study adopts the Shannon-Weaver index building upon established methodologies (Lee et al., 2025; Loh and Harmon, 2005; Qu and Meng, 2014). The index is applied to measure China’s provincial-level cultural diversity, with the computational formula as follows:
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In Equation 1, H represents the cultural diversity index, 
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2.2.2 Dagum Gini coefficient and its decomposition method

Moreover, China’s complex geographical gradients and diverse ecosystems have fostered distinct aggregation patterns of multiple ethnic groups. These patterns exhibit differences not only in administrative divisions (such as provinces and cities) but also in geographical spatial distribution (for example, Southwest China is a major concentration area for ethnic minorities like the Miao and Yi, while the Tibetan Plateau is primarily inhabited by Tibetans). Consequently, national policy formulation and implementation must account for both inter-administrative and local variations. To further analyze the internal and external disparities in regional cultural diversity across China, this study employs the Dagum Gini coefficient, developed by Italian statistician Dagum (1997). Originally designed as an enhanced method for measuring inequality in income or wealth distribution (Dagum, 1997), this coefficient decomposes regional differences into three components: intra-group inequality (within-region variation), inter-group inequality (between-region variation), and transvariation density (overlapping distributions across groups). This methodology has demonstrated significant strengths in spatiotemporal research across other disciplines (Dobbs et al., 2017; Xue et al., 2025). Simultaneously, this decomposition approach provides a powerful framework for identifying the sources of regional disparities in cultural diversity within China (Yang, 2021). The computational formula is as follows:
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In Equations 2–4, G represents the cultural diversity gini coefficient, measuring overall inequality in cultural diversity across all regions. 

G
jj

 denotes the intra-regional Gini coefficient, capturing cultural diversity disparities within region j. 

G
jh

 signifies the inter-regional Gini coefficient, reflecting cultural diversity differences between regions j and h. 
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2.2.3 Spatial autocorrelation analysis

The Moran’s I is commonly used to examine the relationships between specific geographic units and their neighboring units within a spatial context, and to analyze the distributional characteristics of these study units across space (Anselin, 1995; Zhang et al., 2025; Zhong et al., 2025). The Global Moran’s I measures the overall spatial correlation relationships. The Local Moran’s I assesses spatial correlations within subsystems. In this study, we first employ the Global Moran’s I to conduct a comprehensive analysis of the regional spatial association patterns of cultural diversity in China from 1990 to 2020. We then apply the Local Moran’s I to investigate the spatial correlation characteristics of cultural diversity, identifying four distinct clustering patterns: High-High (H-H), Low-Low (L-L), High-Low (H-L), and Low-High (L-H). The Moran’s I can quantitatively determine whether cultural diversity is clustered, dispersed, or randomly distributed in space, and precisely identify the specific regions and types of clustering. It shifts the focus of cultural studies from a “single-point” perspective to a “relational” and “network” perspective, profoundly revealing the spatial dependence and interactive nature of cultural phenomena. Consequently, it provides a critical foundation for macro-level scientific, precise, and efficient cultural regional planning and policy formulation. The equations are as follows:
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In Equations 5, 6, n represents the total sample count. The variables xi and xj denote the attribute measurements for units i and j, respectively, while 

x
¯


signifies the mean value across all attributes. Zi and Zj correspond to the standardized scores for the observations in units i and j, and wij reflects the assigned spatial weighting factor.



2.2.4 Spatial correlation analysis based on gravity model

The gravity model, originally based on Newton’s law of universal gravitation, is now widely applied in socio-economic spatial interaction research (Li and Li, 2024). In studies of cultural diversity, this model effectively characterizes the intensity of cross-regional flows of cultural diversity by quantifying both the scale effects and spatial attenuation effects between provincial-level diversity measures. The gravity model transforms abstract spatial relationships of cultural diversity into quantifiable and verifiable scientific questions. It not only theoretically reveals the intrinsic structure and dynamics of cultural diversity in China but also provides precise, scientific guidance for governments in formulating regional cultural policies and for businesses in making cultural market decisions. Ultimately, it serves to optimize the allocation of cultural resources, foster the prosperity of cultural industries, and enhance the nation’s overall cultural soft power. Building upon previous research (Li and Li, 2024; Wang et al., 2022), this study employs a modified gravity model to analyze the connectivity characteristics of cultural diversity among Chinese provinces. The equations are as follows:
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In Equations 7, 8, 
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 represents the modified gravitational coefficient. 
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3 Results


3.1 Overall characteristics of cultural diversity in China

Analysis based on four national population censuses reveals that aggregate cultural diversity demonstrated a consistent upward trend, increasing from 0.51 in 1990 to 0.55 in 2020 (Figure 1). This progression indicates enhanced cultural integration and intensified interethnic exchanges nationwide. From an urban–rural perspective, there are notable disparities in cultural diversity. The rural cultural diversity has shown the fastest growth rate, increasing rapidly from 0.50 in 1990 (slightly below the national average) to 0.74 in 2020, with the most rapid acceleration occurring during 1990–2000. While urban cultural diversity remains relatively lower in absolute terms, its growth rate exceeds the aggregate cultural diversity, rising from 0.32 in 1990 to 0.44 in 2020. Particularly during 2010–2020, the urban cultural diversity increased by 0.08 points, indicating a narrowing gap with the aggregate cultural diversity.

[image: Line chart illustrating cultural diversity from 1990 to 2020 for urban, rural, and aggregate areas. Rural diversity increases significantly, urban diversity rises steadily, and aggregate diversity shows moderate growth.]

FIGURE 1
 Temporal evolution of cultural diversity in China.




3.2 Regional disparities in cultural diversity in China

Figure 2 illustrates the distribution of cultural diversity indices across Chinese provinces at the aggregate, urban, and rural levels between 1990 and 2020. As shown in Figures 2a,b, the development of aggregate cultural diversity exhibited distinct regional stratification, following a consistent spatial pattern of Western > Northeastern > Central > Eastern regions. The highest diversity levels (aggregate cultural diversity > 1.0) were observed in western provinces including Yunnan, Guizhou, Qinghai, and Xinjiang, where complex topography has fostered multi-ethnic concentrations and consequently higher aggregate cultural diversity. in contrast, eastern and central provinces generally demonstrated lower aggregate cultural diversity, with Shaanxi, Shanxi, Shandong, Henan, Anhui, Jiangsu, Shanghai, Jiangxi, and Fujian persistently maintaining extremely low levels (aggregate cultural diversity < 0.2) due to their predominant Han population concentrations. Temporal analysis revealed notable transitions: between 1990 and 2020, Hebei, Tianjin, Jiangsu, Hubei, and Guangdong progressed from extremely low to relatively low levels (0.2 < aggregate cultural diversity < 0.4), while Gansu, Tibet, and Hunan advanced from relatively low to low levels (0.4 < aggregate cultural diversity < 0.6). Notably, Jilin was the only province exhibiting a decline in diversity ranking. Most provinces demonstrated increasing trends (except Liaoning, Jilin, Heilongjiang, and Xinjiang, see Table 1), though without categorical shifts. The most rapid increases (>0.1) occurred in Tibet, Zhejiang, Guangdong, and Qinghai - with Tibet and Qinghai building upon their already high baseline diversity, while Zhejiang and Guangdong improved from initially low levels. This spatial–temporal pattern suggests that western provinces’ aggregate cultural diversity gains may reflect targeted regional development policies promoting ethnic integration, whereas eastern provinces’ growth likely stems from migration-driven demographic diversification in major population inflow regions like Zhejiang and Guangdong.

[image: Six maps of China depict varying data distributions in 1990 and 2020, categorized by color: green (below 0.2), light green (0.2-0.4), yellow-green (0.4-0.6), yellow (0.6-0.8), orange (0.8-1.0), and red (above 1.0), with white indicating no data. Map (a) and (b) shows data for 1990 and 2020 at one scale, maps (c) and (d) show another, and maps (e) and (f) another. Insets focus on specific regions for additional details. Scale shown in kilometers, compass rose indicates north.]

FIGURE 2
 Regional disparities in cultural diversity in China. Aggregate cultural diversity: (a,b), urban cultural diversity: (c,d), and rural cultural diversity: (e,f).



TABLE 1 Cultural diversity and its changes across Chinese provinces (1990–2020).


	Region
	Province
	Aggregate
	Urban
	Rural



	1990
	2000
	2010
	2020
	1990–2020
	1990
	2000
	2010
	2020
	1990–2020
	1990
	2000
	2010
	2020
	1990–2020

 

 	Northeast 	Liaoning 	0.550 	0.563 	0.542 	0.549 	−0.002 	0.410 	0.447 	0.445 	0.490 	0.080 	0.650 	0.665 	0.655 	0.666 	0.016


 	Northeast 	Jilin 	0.439 	0.408 	0.366 	0.400 	−0.039 	0.432 	0.424 	0.392 	0.419 	−0.013 	0.439 	0.384 	0.330 	0.367 	−0.072


 	Northeast 	Heilongjiang 	0.286 	0.257 	0.202 	0.204 	−0.083 	0.257 	0.228 	0.172 	0.180 	−0.077 	0.306 	0.282 	0.235 	0.242 	−0.064


 	Northeast 	Mean 	0.425 	0.409 	0.370 	0.384 	−0.041 	0.366 	0.366 	0.336 	0.363 	−0.003 	0.465 	0.444 	0.407 	0.425 	−0.040


 	East 	Beijing 	0.207 	0.238 	0.240 	0.276 	0.069 	0.227 	0.255 	0.249 	0.285 	0.058 	0.145 	0.176 	0.185 	0.209 	0.064


 	East 	Hebei 	0.199 	0.216 	0.209 	0.222 	0.023 	0.198 	0.233 	0.212 	0.224 	0.027 	0.196 	0.209 	0.206 	0.218 	0.021


 	East 	Tianjin 	0.126 	0.157 	0.157 	0.204 	0.078 	0.145 	0.171 	0.171 	0.216 	0.071 	0.067 	0.107 	0.094 	0.133 	0.066


 	East 	Fujian 	0.093 	0.109 	0.145 	0.185 	0.092 	0.053 	0.096 	0.137 	0.183 	0.130 	0.099 	0.116 	0.152 	0.185 	0.086


 	East 	Zhejiang 	0.036 	0.067 	0.159 	0.234 	0.197 	0.014 	0.056 	0.156 	0.233 	0.220 	0.041 	0.076 	0.163 	0.233 	0.192


 	East 	Shanghai 	0.034 	0.050 	0.095 	0.127 	0.093 	0.047 	0.054 	0.095 	0.124 	0.078 	0.004 	0.020 	0.096 	0.139 	0.134


 	East 	Shandong 	0.040 	0.049 	0.053 	0.066 	0.026 	0.068 	0.074 	0.073 	0.078 	0.009 	0.027 	0.032 	0.032 	0.045 	0.018


 	East 	Jiangsu 	0.019 	0.031 	0.043 	0.063 	0.045 	0.049 	0.040 	0.047 	0.067 	0.018 	0.008 	0.022 	0.036 	0.051 	0.044


 	East 	Hainan 	0.524 	0.550 	0.538 	0.544 	0.020 	0.430 	0.358 	0.357 	0.386 	−0.044 	0.533 	0.644 	0.661 	0.705 	0.172


 	East 	Guangdong 	0.043 	0.106 	0.138 	0.239 	0.196 	0.032 	0.116 	0.163 	0.268 	0.237 	0.048 	0.093 	0.085 	0.149 	0.102


 	East 	Mean 	0.132 	0.157 	0.178 	0.216 	0.084 	0.126 	0.145 	0.166 	0.206 	0.080 	0.117 	0.149 	0.171 	0.207 	0.090


 	West 	Inner Mongolia 	0.631 	0.656 	0.643 	0.667 	0.036 	0.614 	0.644 	0.620 	0.646 	0.032 	0.625 	0.651 	0.660 	0.698 	0.073


 	West 	Qinghai 	1.201 	1.255 	1.262 	1.304 	0.103 	0.702 	0.876 	1.057 	1.188 	0.486 	1.296 	1.344 	1.347 	1.379 	0.083


 	West 	Xinjiang 	1.226 	1.212 	1.194 	1.176 	−0.049 	0.988 	1.021 	0.996 	1.071 	0.083 	0.971 	1.209 	1.140 	1.061 	0.090


 	West 	Ningxia 	0.669 	0.683 	0.691 	0.714 	0.046 	0.552 	0.621 	0.618 	0.658 	0.105 	0.675 	0.685 	0.700 	0.726 	0.051


 	West 	Gansu 	0.383 	0.407 	0.431 	0.476 	0.093 	0.246 	0.304 	0.364 	0.401 	0.155 	0.412 	0.433 	0.461 	0.548 	0.136


 	West 	Shaanxi 	0.034 	0.036 	0.038 	0.044 	0.011 	0.098 	0.081 	0.066 	0.058 	−0.040 	0.012 	0.011 	0.011 	0.019 	0.008


 	West 	Yunnan 	1.404 	1.405 	1.407 	1.407 	0.003 	0.778 	0.993 	1.024 	1.138 	0.360 	1.156 	1.506 	1.573 	1.633 	0.476


 	West 	Guizhou 	1.326 	1.427 	1.383 	1.408 	0.081 	0.871 	1.060 	1.101 	1.285 	0.414 	1.281 	1.523 	1.504 	1.526 	0.244


 	West 	Xizang 	0.221 	0.316 	0.384 	0.501 	0.280 	0.674 	0.719 	0.770 	0.773 	0.099 	0.108 	0.144 	0.172 	0.264 	0.156


 	West 	Sichuan 	0.259 	0.265 	0.309 	0.338 	0.078 	0.109 	0.128 	0.162 	0.231 	0.122 	0.229 	0.308 	0.390 	0.454 	0.225


 	West 	Chongqing 	0.259 	0.287 	0.298 	0.308 	0.048 	0.109 	0.128 	0.205 	0.263 	0.154 	0.229 	0.351 	0.385 	0.396 	0.167


 	West 	Guangxi 	0.908 	0.918 	0.904 	0.922 	0.014 	0.710 	0.763 	0.774 	0.862 	0.151 	0.930 	0.963 	0.969 	0.980 	0.049


 	West 	Mean 	0.71 	0.739 	0.745 	0.772 	0.062 	0.538 	0.612 	0.646 	0.714 	0.177 	0.660 	0.761 	0.776 	0.807 	0.147


 	Central 	Shanxi 	0.023 	0.026 	0.022 	0.030 	0.007 	0.055 	0.049 	0.035 	0.039 	−0.016 	0.007 	0.012 	0.008 	0.014 	0.007


 	Central 	Jiangxi 	0.021 	0.026 	0.029 	0.043 	0.021 	0.022 	0.030 	0.028 	0.047 	0.025 	0.020 	0.024 	0.029 	0.036 	0.016


 	Central 	Anhui 	0.038 	0.046 	0.046 	0.053 	0.015 	0.088 	0.081 	0.065 	0.063 	−0.025 	0.025 	0.031 	0.030 	0.038 	0.013


 	Central 	Hunan 	0.394 	0.476 	0.469 	0.476 	0.082 	0.298 	0.325 	0.342 	0.399 	0.101 	0.277 	0.527 	0.556 	0.576 	0.299


 	Central 	Hubei 	0.195 	0.210 	0.207 	0.232 	0.037 	0.090 	0.119 	0.152 	0.199 	0.109 	0.052 	0.260 	0.254 	0.280 	0.227


 	Central 	Henan 	0.071 	0.077 	0.073 	0.073 	0.002 	0.162 	0.149 	0.113 	0.094 	−0.068 	0.051 	0.050 	0.044 	0.046 	−0.005


 	Central 	Mean 	0.124 	0.143 	0.141 	0.151 	0.027 	0.119 	0.126 	0.123 	0.14 	0.021 	0.072 	0.151 	0.154 	0.165 	0.093





Bold indicates that the cultural diversity index is decreasing.
 

Figures 2c,d reveal that the spatial distribution pattern of urban cultural diversity generally aligns with the overall diversity pattern, maintaining the regional hierarchy of Western > Northeastern > Central > Eastern China. However, the number of provinces with high-level urban cultural diversity was lower than the aggregate cultural diversity. In 1990, only Xinjiang and Guizhou reached the highest diversity category, both with indices below 1, while provinces with extremely low urban cultural diversity were markedly more prevalent in urban areas compared to the aggregate cultural diversity pattern. Nevertheless, urban cultural diversity demonstrated faster developmental momentum, as evidenced by the 2020 distribution of highest-level diversity provinces converging with the aggregate cultural diversity pattern and a reduction in extremely low-diversity provinces. The urban cultural diversity trends exhibited greater variation across provinces (Table 1), with more provinces showing declining urban cultural diversity (Jilin, Heilongjiang, Hainan, Shaanxi, Shanxi, Anhui, and Henan) compared to the aggregate cultural diversity trend, suggesting weaker attractiveness to minority populations during these provinces’ urbanization processes. Conversely, eight provinces achieved growth rates exceeding 0.1, reflecting substantial ethnic population migration to urban areas during urbanization. This dual pattern highlights the complex interplay between urban development and ethnic demographic dynamics across different regions.

As shown in Figures 2e,f, the spatial distribution of aggregate cultural diversity similarly follows the regional pattern of Western > Northeastern > Central > Eastern China, yet maintains higher average levels compared to both the aggregate cultural diversity and urban cultural diversity measures. Further analysis of rural cultural diversity (Table 1) reveals that only three provinces - Jilin, Heilongjiang, and Henan - exhibited declining trends, attributable to substantial rural-to-urban migration and population outflow that diminished local diversity. In contrast, 12 provinces demonstrated growth rates exceeding 0.1, a markedly higher proportion than observed in either aggregate cultural diversity and urban cultural diversity, indicating the most pronounced dynamic changes occurring at the rural level. This pattern underscores the heightened sensitivity of rural cultural diversity to demographic shifts, where substantial ethnic population retention and redistribution have driven more rapid diversification compared to urban areas. The differential trends between declining and rapidly growing provinces highlight the complex interplay between rural depopulation and cultural transformation across Chinese regional contexts.



3.3 Spatio-temporal evolution characteristics based on the Gini coefficient

As shown in Figure 3, Gini coefficient of provincial cultural diversity demonstrated a consistent declining trend across aggregate, urban, and rural dimensions from 1990 to 2020, decreasing from 0.558, 0.501, and 0.560 to 0.487, 0.471, and 0.518 respectively, indicating a sustained reduction in cultural diversity disparities at the national level and reflecting progressive integration of multi-ethnic populations. Regional analysis reveals distinct spatial patterns, with regional disparities following the hierarchy of Central > Eastern > Western > Northeastern China. The Eastern region exhibited continuous convergence across all measurement dimensions, suggesting accelerating ethnic integration, while the Northeastern region showed opposite trends with widening disparities throughout the study period. The Central region displayed divergent trajectories - initial increase followed by decrease in aggregate and rural dimensions contrasted with persistent growth in urban areas, whereas the Western region maintained relative stability, with modest reductions in aggregate and rural cultural diversity gaps. These patterns collectively demonstrate the complex, dimension-specific nature of China’s regional cultural diversity evolution during its urbanization process.

[image: Three line graphs show Gini coefficient trends from 1990 to 2020 across different regions: (a) Aggregate, (b) Urban, and (c) Rural. The regions include National, West, Northeast, East, and Central. Each graph depicts multiple lines, indicating varying trends for each region over time. National and Central show moderate decreases, while East and Northeast have larger fluctuations. West remains relatively stable.]

FIGURE 3
 Intra-regional Dagum Gini coefficients for the nation and the four major regions.


Figure 4 presents interregional disparities across aggregate, urban, and rural dimensions, revealing that the greatest differences exist between Eastern and Central China, which exhibit divergent trends across measurement dimensions: while showing decreasing trends at both provincial and rural levels, these disparities demonstrate an increasing pattern in urban areas. The second most pronounced differences occur between Western and Eastern regions, displaying consistent declining trends throughout the study period. Other regional differentials exhibit certain fluctuations, with Northeast-Central and Northeast-East interregional gaps demonstrating decreasing trends across all three dimensions, whereas Northeast-West disparities show persistent increases in aggregate, urban, and rural measurements. This multidimensional analysis highlights the complex spatial–temporal dynamics of China’s regional cultural diversity patterns, where the direction and magnitude of interregional differences vary substantially depending on both geographic pairing and measurement dimension. These results suggest that regional integration processes have progressed unevenly across different spatial scales and sectoral contexts.

[image: Three line charts compares Gini coefficient changes over time from 1990 to 2020 for different regions. Chart (a) shows aggregate data, chart (b) focuses on urban areas, and chart (c) highlights rural regions. Each chart displays six region-based lines: West-Northeast, West-East, West-Central, Northeast-East, Northeast-Central, and East-Central. Overall, trends depict a general decline in the Gini coefficient across regions.]

FIGURE 4
 Inter-regional Dagum Gini coefficients among four major regions.


The decomposition results of Dagum Gini coefficients presented in Table 2 demonstrate that inter-regional disparities constitute the primary source of cultural diversity differences in China, accounting for 63.4–70.3% of total variation, followed by intra-regional differences (21.6–23.9%), while the contribution rate of transvariation density remains the lowest (8.1–12.7%). Temporally, the inter-regional disparities exhibit distinct trajectories across dimensions: showing an initial decline followed by an increase at both provincial and rural levels (1990–2000 decrease, 2000–2020 increase), while displaying an opposite pattern of first increasing then slightly decreasing in urban areas (1990–2010 rise, 2010–2020 modest decline), suggesting that reducing inter-regional disparities among the four major geographic divisions should be the focal point for promoting cultural integration in the foreseeable future. Particularly noteworthy is the consistent 10% average contribution rate of transvariation across all three dimensions, which not only confirms the virtual absence of sample overlap but also verifies the evident hierarchical development characteristics of cultural diversity levels among provinces, thereby providing crucial evidence for formulating differentiated regional cultural policies.


TABLE 2 Dagum Gini coefficient of cultural diversity and its source in different regions in 1990–2020.


	Contribution rate (%)
	Aggregate
	Urban
	Rural



	1990
	2000
	2010
	2020
	1990
	2000
	2010
	2020
	1990
	2000
	2010
	2020

 

 	Gw 	23.4 	23.5 	23.0 	22.9 	21.9 	21.9 	21.6 	22.1 	22.8 	23.9 	23.7 	23.4


 	Gnb 	66.5 	66.1 	67.4 	68.1 	66.1 	68.2 	70.3 	69.6 	67.5 	63.4 	64.0 	64.8


 	Gt 	10.1 	10.4 	9.6 	9.1 	12.0 	9.9 	8.1 	8.3 	9.6 	12.7 	12.3 	11.8




 



3.4 Spatial autocorrelation analysis based on Moran’s I

As shown in Table 3, the global Moran’s I indices for China’s cultural diversity across all three dimensions (aggregate, urban, and rural) are consistently positive and demonstrate an upward trend, indicating statistically significant spatial autocorrelation with intensifying clustering patterns in the distribution of cultural diversity. Notably, the urban dimension exhibits the highest Moran’s I values, suggesting that urbanization processes have played a particularly influential role in reshaping the spatial configuration of cultural diversity. These results reveal that cultural diversity is not randomly distributed but rather displays increasingly concentrated spatial patterns, with urban areas serving as primary drivers of this spatial reorganization through their capacity to attract and integrate diverse populations. The strengthening spatial dependence highlights the emergence of distinct cultural regions shaped by both historical settlement patterns and contemporary migration flows under rapid urbanization.


TABLE 3 Global Moran’s I of cultural diversity during 1990–2020.


	Year
	Aggregate
	Urban
	Rural

 

 	1990 	0.242*** 	0.274*** 	0.218**


 	2000 	0.255*** 	0.284*** 	0.231***


 	2010 	0.269*** 	0.307*** 	0.237***


 	2020 	0.287*** 	0.307*** 	0.254***





*p < 0.05; **p < 0.01; ***p < 0.001.
 

Figure 5 presents the local spatial associations of cultural diversity, revealing that provinces with statistically significant local autocorrelation are predominantly clustered in “High-High,” “Low-Low,” and “Low-High” patterns (all p < 0.05), demonstrating pronounced spatial agglomeration effects in the distribution of cultural diversity across Chinese provinces. The spatial clustering patterns exhibit remarkable consistency across aggregate, urban, and rural dimensions, with “High-High” clusters primarily concentrated in western regions and “Low-Low” aggregations predominantly located in central and eastern areas. During the study period, both “High-High” and “Low-Low” clusters showed expansion, while “Low-High” transitional zones experienced contraction, indicating intensifying spatial polarization of cultural diversity characteristics and strengthening path dependence in regional cultural development trajectories. These patterns collectively suggest that cultural diversity is evolving toward more defined spatial demarcations with increasingly homogeneous intra-regional and heterogeneous inter-regional characteristics.

[image: Maps depicting spatial distribution in China for the years 1990 and 2020, showing areas categorized as H-H (high-high, red), L-L (low-low, blue), L-H (low-high, light blue), and regions with no significant data, identified in gray. Each map includes a key for understanding the color codes, and a scale bar indicating distances from zero to one thousand four hundred kilometers.]

FIGURE 5
 Bivariate LISA cluster maps of cultural diversity in China during 1990–2020. Aggregate cultural diversity: (a,b), urban cultural diversity: (c,d), and rural cultural diversity: (e,f).




3.5 Spatial correlation analysis based on the gravity model

Figure 6 reveals distinct patterns in the gravitational linkage intensity of cultural diversity across aggregate, urban, and rural dimensions, with rural areas exhibiting the strongest interregional connections, followed by the aggregate level, while urban dimensions demonstrate the weakest linkages. Spatially, all three dimensions share similar distribution characteristics: weak gravitational associations predominantly cluster in central and eastern regions characterized by Han-dominant populations with limited ethnic minority distribution, where restricted population mobility during the early reform and opening-up period further constrained cultural integration with other regions. Moderate linkages primarily form a “C-shaped” pattern across northern, western, and southwestern areas, whereas strong and very strong connections concentrate between specific provincial pairs including Gansu-Qinghai, Yunnan-Guizhou, and Guizhou-Guangxi. Temporally, all three dimensions show enhanced gravitational associations among provinces throughout the study period, particularly in northern, western and southern regions, reflecting intensified cultural exchanges and population mobility patterns under Chinese urbanization and regional development policies. These spatial–temporal dynamics collectively demonstrate how historical demographic distributions, contemporary migration trends, and uneven regional development have jointly shaped the evolving network of interprovincial cultural interactions.

[image: Maps of China depict transportation networks for 1990 and 2020, showing connections between provincial capitals. Colored lines represent levels of connectivity: red for very strong, orange for strong, yellow for moderate, green for weak, and blue for very weak ties. Each map includes a small inset of Taiwan. The series illustrates changes over time with greater connectivity evident in 2020.]

FIGURE 6
 Spatiotemporal evolution of interprovincial cultural diversity linkages in China. Aggregate cultural diversity: (a,b), urban cultural diversity: (c,d), and rural cultural diversity: (e,f).





4 Discussions


4.1 Interpretation of findings

China’s cultural diversity exhibits a distinct spatial pattern characterized by higher levels in western and northeastern regions compared to relatively lower diversity in central and eastern areas, a finding consistent with previous research (Chen, 2023; Qu and Meng, 2014). This spatial differentiation fundamentally stems from the country’s complex natural geography. Topographically, Chinese three-terrace configuration features predominantly plateau and mountainous terrain in the western first and second terraces, where historically these rugged landscapes served as natural barriers that limited ethnic integration and fostered the development of distinct cultural traditions in relatively isolated environments. However, the third terrace’s plains and hills facilitated large-scale agriculture and became the heartland of Han Chinese settlement. Climatically, spanning nearly 50 degrees of latitude with six temperature zones (from cold temperate to tropical) plus the Qinghai-Tibet Plateau vertical climate zone, combined with precipitation gradients, the country has developed diverse ecosystems including northern arid/semi-arid pastoral grasslands, western alpine pastoral regions, and southern humid agricultural areas. It is through this interplay of topographic and climatic factors that China gradually formed its current cultural geography - a low-cultural diversity Han Chinese core in central-eastern regions, grading into high-diversity minority concentration zones extending westward, northward, and southward, exemplifying the profound, long-term interaction between natural environments and socio-cultural development.

From a temporal evolution perspective, China’s cultural diversity has demonstrated a continuous growth trend across aggregate, urban, and rural dimensions, indicating progressive integration of ethnic populations, a phenomenon closely tied to national minority fertility policies. Since the nationwide implementation of family planning policies in the mid-1970s, ethnic autonomous regions in western China successively formulated localized family planning regulations that implemented more lenient childbirth provisions for minority groups compared to the Han majority (Cheng and Chen, 2008; Zhang, 2011). This policy differential has resulted in substantially higher population growth rates in minority regions relative to the national average, with the minority population proportion increasing from 8.04% in 1990 to 8.89% by 2020. The expanding minority population has greatly contributed to ethnic integration and enhanced cultural diversity. Initially, this demographic shift primarily manifested in accelerated rural cultural diversity growth, as minority populations were traditionally concentrated in rural areas. However, with rapid urbanization in recent years, cities have increasingly attracted minority migrants, consequently driving faster development of urban cultural diversity. This dual rural–urban dynamic reflects the complex interplay between demographic policies, migration patterns, and spatial transformation in shaping Chinese evolving cultural landscape.

From a spatial evolution perspective, China’s cultural diversity has shown consistent increasing trends in western, central, and eastern regions, while demonstrating continuous decline in the northeast - a phenomenon attributed to severe negative population growth in this region resulting from both rapidly declining birth rates and accelerated outmigration (Chen and Wu, 2024; Zhang and Wang, 2023). Despite overall growth in other regions, spatial imbalances persist: at the aggregate level, diversity growth rates follow an eastern>western>central pattern; urban dimensions exhibit western>eastern>central progression; while rural areas display western>central>eastern gradients. This spatial heterogeneity reflects Chinese intensifying interprovincial migration patterns, with eastern provinces emerging as primary destinations - the proportion of both Han and minority interprovincial migrants flowing eastward increased dramatically from 54.8 and 49.0% in 1990 to 80.5 and 78.8% by 2010, respectively, (Huang and Duan, 2022), substantially boosting eastern regions’ aggregate cultural diversity. Urban cultural diversity growth primarily stems from rural-to-urban migration, particularly impactful in western cities that receive disproportionate flows from minority-concentrated rural areas (Jiao, 2014). Meanwhile, rural cultural diversity patterns remain fundamentally shaped by the original ethnic distribution, maintaining a distinct west–east decreasing gradient that correlates with historical settlement patterns. These multidimensional dynamics collectively illustrate how migration selectivity, urbanization pressures, and regional development disparities interact to reshape China’s cultural geography.

Since the implementation of reform and opening-up policies, China has witnessed the gradual establishment and improvement of its market economy system, leading to massive population migration from rural to urban areas and from central-western to eastern regions under the pull forces of investment and economic opportunities (Wang et al., 2023). Coastal provinces, in particular, have experienced rapid economic development that enhanced their attractiveness to diverse talents, with Guangdong and Zhejiang emerging as top destinations for minority migrants by 2020 (Xu and Wang, 2022), consequently boosting their cultural diversity levels. Our findings confirm that eastern regions demonstrate the fastest growth rate in average cultural diversity, thereby contributing to reduced interprovincial diversity disparities nationwide. However, regional variations persist - while intra-regional differences continue to decline in eastern areas due to their strong economic performance and capacity to attract diverse migrant populations that help balance local cultural diversity (Ma et al., 2024). Northeastern regions exhibit the opposite trend of increasing intra-regional disparities, likely resulting from differential outmigration patterns among minority groups (Liu et al., 2024) that disrupt previously balanced ethnic distributions. These diverging intra-regional dynamics ultimately contribute to emerging inter-regional differences, collectively shaping the evolving landscape of Chinese provincial cultural diversity patterns. The contrasting regional trajectories highlight how economic development disparities and varying capacities to absorb migrant populations interact to produce complex spatial differentiations in cultural diversity across Chinese provinces.



4.2 Policy implications

Despite China’s continuous improvement in cultural diversity, significant imbalances persist between urban and rural areas and across different regions. To further promote the regional development of cultural diversity and enhance cultural exchange and integration among regions, the following policy recommendations are proposed:

Firstly, sustained encouragement and support should be provided for fertility policies targeting ethnic minorities in western and northeastern regions. Local government support should be strengthened through measures such as childbirth subsidies, tax reductions, and expanded healthcare coverage (Zhang, 2011). For ethnic groups with very small populations, such as the Oroqen and Derung, all restrictions on birth numbers should be lifted to facilitate the preservation of ethnic minority cultures (Yang, 2023).

Secondly, in response to the ongoing regional mobility of ethnic minorities nationwide, active promotion of migration flows from western and northeastern regions to central and eastern areas should be implemented. However, these populations may face challenges such as employment discrimination, housing inequality, limited access to education, and inadequate healthcare (Zhong and Shi, 2025). Therefore, destination governments should prioritize enhancing intercultural integration by implementing comprehensive policy safeguards and social services addressing employment, children’s education, and healthcare for migrant ethnic minority groups.

Thirdly, as cultural diversity constitutes an integral part of regional cultural development, systematic efforts are needed to preserve and disseminate migrant minority cultures. Coordinated actions between local governments and research institutions are required to protect cultural diversity through policies that enhance intercultural connections and integration (Huang et al., 2022; Ning et al., 2025). Consequently, while establishing cultural preservation as a shared social responsibility, it is essential to foster a sense of community belonging and pride. These multidimensional strategies aim to address existing disparities while leveraging opportunities for immigration-oriented cultural exchange and development.



4.3 Limitations and prospects

Based on China’s 1990–2020 census data, this study measured provincial cultural diversity and analyzed its spatiotemporal evolution patterns. Additionally, it explored the strength of interregional cultural diversity connections. While the findings hold significance for promoting cultural integration and development, several limitations remain. First, cultural diversity is a highly complex concept encompassing not only ethnic/racial population diversity but also language, religion, customs, and more. The exclusive use of ethnic population proportions as a proxy indicator presents limitations. Subsequent research should integrate language (e.g., number of regional dialects), religion (e.g., number of regional religions), and cultural practices (e.g., intangible cultural heritage items) to measure cultural diversity more comprehensively. Second, cultural diversity exhibits long-term and dynamic characteristics. This study only measured Chinese cultural diversity at four time points (1990, 2000, 2010, 2020) and analyzed its spatiotemporal evolution solely at the provincial scale, whereas finer scales could capture more regional variations. Therefore, future work could involve analyses at smaller scales and over longer time series to enhance data accuracy and capture more features of regional differences. Third, the spatiotemporal evolution of cultural diversity is influenced by multiple factors, including geographical environment, policy systems, and population mobility. However, due to data accessibility and model complexity, the specific effects of these influencing factors were not quantified. Future research should incorporate more specific variables to explore their quantitative effects, constructing a comprehensive and systematic analytical framework to gain deeper insights into the spatiotemporal evolution of cultural diversity.




5 Conclusion

Building upon a comprehensive understanding of the conceptual dimensions and characteristic features of cultural diversity, this study employs Shannon-Weiner diversity index to measure cultural diversity across Chinese 31 provinces during four census years (1990, 2000, 2010, and 2020), followed by advanced spatial analyses using Dagum Gini coefficient decomposition, kernel density estimation, Moran’s I statistics, and gravity modeling to systematically investigate the spatial patterns and evolutionary characteristics of aggregate cultural diversity. The key findings reveal:

	1. During the study period, China’s cultural diversity at the aggregate, urban, and rural scales increased from 0.51, 0.32, and 0.50 in 1990 to 0.55, 0.44, and 0.74 in 2020, respectively, showing an upward trend across all scales. Both urban and rural areas exhibited higher growth rates than the aggregate level. Regionally, a pattern of higher cultural diversity in western areas compared to eastern areas was consistently observed.

	2. Chinese national disparities in cultural diversity demonstrate consistent declining trends across aggregate, urban, and rural dimensions. While exhibiting distinct regional patterns: the eastern region shows comprehensive convergence across all three measurement levels, reflecting its advanced stage of cultural integration; the western region maintains moderate diversity gaps with slight reductions in overall and rural dimensions contrasted by minor urban increases; the northeastern region, while displaying the lowest baseline cultural diversity, exhibits concerning upward divergence trends; and the central region presents dimensional variations where rural disparities notably exceed both urban and aggregate measures (rural > urban > aggregate). These differential trajectories highlight how regional development imbalances and varying urbanization processes have collectively shaped the complex spatial–temporal evolution of cultural diversity landscape.

	3. China’s interprovincial cultural diversity exhibited significant spatial positive autocorrelation. The spatial distribution pattern demonstrated High-High clusters in western provinces and Low-Low clusters in eastern coastal areas. Gravity model analysis revealed a distinctive C-shaped strong connection network, which both expanded spatially and intensified over the study period.
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