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Abstract: To develop a dataset of cultural diversity index in Southwest China, the Shan-
non-Wiener index was used to quantitatively evaluate cultural diversity at the county, city, and 
province levels in 1990, 2000, and 2010. In this study, Southwest China was considered to include 
the Guangxi Zhuang autonomous region, Chongqing municipality, Sichuan province, Guizhou 
province, and Yunnan province along with the Lhasa, Nagqu, Nyingchi, and Qamdo prefectures of 
the Tibet autonomous region and Yushu Tibetan autonomous prefecture of Qinghai province (in-
cluding Tanggula town, the enclave of Geermu city). Based on population data from the fourth 
(1990), fifth (2000), and sixth (2010) censuses, a total of 58 ethnicity classifications were identified, 
including 56 ethnicities, unidentified ethnicity, and foreigners that have become Chinese nationals. 
The dataset includes the cultural diversity index on the county, city, and province levels in South-
west China in 1999, 2000, and 2010. The data are archived in .shp format, and the dataset con-
sists of seven groups of files with a total size of 23.9 MB (compressed to one single file with a size 
of 14.9 MB). Analysis of the data shows that the cultural diversity in Southwest China exhibited 
clear spatial heterogeneity, with lower diversity in the northwestern part of the study region and 
higher diversity in the southeastern part. In addition, the cultural diversity index gradually increased 
as the spatial scale expanded, quantitatively confirming that different ethnic groups tend to live 
together on large scales and cluster apart on small scales in Southwest China. The analysis results 
based on this dataset were published in Acta Ecologica Sinica in 2018 (Vol. 38, No. 21). 
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1 Introduction 
As a multi-ethnic country with a long history, China has distinctive and colorful ethnic cul-
tures. The southwestern region of China is an area of concentrated ethnic minorities; the 34 
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minorities in this region account for 48.32% of China’s total population of ethnic minori-
ties[1]. Due to the different geographic environments, climatic conditions, production mate-
rials, and other factors in the areas where different ethnic groups are distributed, these ethnic 
groups have developed unique cultural characteristics over time[2]. To a certain extent, 
Southwest China highlights China’s multi-ethnic nature and the contributions of different 
traditional Chinese ethnic cultures[3]. Due to the comprehensive and diverse characteristics 
associated with ethnicity, ethnic diversity has become the main type of cultural diversity. In 
addition, the clear classification of ethnic categories and population statistics make it possi-
ble to quantify cultural diversity from the perspective of ethnicity[4]. 

Southwest China mainly includes the Nujiang River basin, the Lancang River basin, the 
Red River basin, and the upper reaches of both the Yangtze River basin and the Pearl River 
basin[5]. In this study, the Southwest China (2054N–3629N, 8531E–11230E) include 
the Guangxi Zhuang autonomous region, Chongqing municipality, Sichuan province, Gui-
zhou province, and Yunnan province along with the Lhasa, Nagqu, Nyingchi, and Qamdo 
prefectures of the Tibet autonomous region and Yushu Tibetan autonomous prefecture of 
Qinghai province (including Tanggula town, the enclave of Geermu city), with a total area of 
2,329,300 km2. Based on census data, this study used the Shannon-Wiener index for biodi-
versity to calculate the cultural diversity index of Southwest China at the county, city, and 
province levels in 1990, 2000, and 2010. The results provide a methodological reference for 
quantitatively assessing ethnic diversity. 

2 Metadata of Dataset 
The metadata of the “Dataset of cultural diversity index in Southwest China (1990, 2000, 
2010)”[6] are summarized in Table 1. It includes the dataset full name, short name, authors, 
year of the dataset, temporal resolution, spatial resolution, data format, data size, data files, 
data publisher, and data sharing policy, etc. 

3 Methods 
The administrative division and boundary vector data used in this study were obtained from 
the National Earth System Science Data Sharing Infrastructure, National Science & Tech-
nology Infrastructure of China (http://www.geodata.cn). Ethnic population data were derived 
from the fourth (1990)[8], fifth (2000)[9], and sixth (2010)[10] censuses conducted by the State 
Council. Based on these census data, the central government confirmed 56 ethnicities along 
with unidentified ethnicity and foreigners that have become Chinese nationals, resulting in a 
total of 58 ethnic classifications. In this study, the county-level administrative district was 
the basic research unit. Due to local changes in administrative divisions, the total numbers of 
research units in 1990, 2000, and 2010 were 588, 600, and 603, respectively. 

3.1 Algorithm Principle 

In ecology, the Shannon-Wiener index or Simpson index is generally used to construct bio-
diversity and landscape diversity indices in biology and landscape ecology[11–12]. To quanti-
tatively analyze cultural diversity in this study, the Shannon-Wiener index was used to cal-
culate the cultural diversity index (CD) as follows[13]: 
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where Pi is the population of the ith ethnic group in the study unit (person), N is the total 
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When the proportion of the population of each ethnic group is equal (i.e., p1 = p2 = … = pn = 
1/N), CD is maximized. 
 

Table 1  Metadata summary of “Dataset of cultural diversity index in Southwest China (1990, 2000, 2010)” 

Items Description 
Dataset full name Dataset of cultural diversity index in Southwest China (1990, 2000, 2010) 
Dataset short name CulturalDiversity_SWChina 
Authors Shen, Y. S-6791-2019, Suzhou Academy of Agricultural Sciences (Institute of Agricultural Sci-

ences in Taihu Lake District), ruier55@126.com 
Deng, H. B. S-7145-2019, The State Key Laboratory of Urban and Regional Ecology, Research 
Center for Eco-Environmental Sciences, Chinese Academy of Sciences, denghb@rcees.ac.cn 

Geographical region Southwest China 
Year 1990, 2000, 2010 
Temporal resolution Year 
Spatial resolution County, city, and province levels 
Data format .shp   
Data size 23.9 MB (14.9 MB, after compression)   
Data files The dataset contains seven-group files 
Foundation Ministry of Science and Technology of P. R. China (2016FYC0502106) 
Data publisher Global Change Research Data Publishing & Repository, http://www.geodoi.ac.cn 
Address No. 11A, Datun Road, Chaoyang District, Beijing 100101, China 
Data sharing policy Data from the Global Change Research Data Publishing & Repository includes metadata, data-

sets (data products), and publications (in this case, in the Journal of Global Change Data & 
Discovery). Data sharing policy includes: (1) Data are openly available and can be free 
downloaded via the Internet; (2) End users are encouraged to use Data subject to citation; (3) 
Users, who are by definition also value-added service providers, are welcome to redistribute 
Data subject to written permission from the GCdataPR Editorial Office and the issuance of a 
Data redistribution license, and; (4) If Data are used to compile new datasets, the ‘ten percent 
principal’ should be followed such that Data records utilized should not surpass 10% of the new 
dataset contents, while sources should be clearly noted in suitable places in the new dataset[7] 

 

3.2 Technical Route 

Based on the statistical analysis of the ethnic population census data, the geographic infor-
mation of administrative regions at different spatial scales were matched. The CD values in 
1990, 2000, and 2010 were then quantitatively calculated using Eq. (1), and the spatiotem-
poral distribution patterns of CD at different scales in Southwest China were obtained. The 
process used to create the dataset of cultural diversity is shown in Figure 1. 
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4 Results and Validation 
4.1 Data Composition 

The “Dataset of cultural diversity index in 
Southwest China (1990, 2000, and 2010)” 
consists of the spatial data of CD in 
Southwest China at the county, city, and 
province levels and can be divided into 
seven groups (Table 2). Groups 1–3: Spatial 
data of CD in Southwest China at the 
county scale for 1990, 2000, and 2010 
in .shp format (a total of 24 documents). 
Groups 4–6: Spatial data of CD in South-
west China at the city scale for 1990, 2000, 
and 2010 in .shp format (a total of 24 doc-
documents). Group 7: Spatial data of CD 
in Southwest China at the province scale 
for 1990, 2000, and 2010 in .shp format (a 
total of 8 documents). 

4.2 Results 

The county-level units with low CD were 
mainly distributed in the northern part of 
the region, including the northwestern part 
of the Qinghai-Tibet Plateau and Sichuan 
basin. In addition, the coastal areas of Guangxi in the southeastern part of the study area 
formed a contiguous area of low CD. The county-level units with high CD were scattered in 
the southern part of the study area in the Yunnan-Guizhou Plateau and concentrated in the 
southwestern part of Yunnan near the frontier as well as the Hengduan Mountains (Figure 2). 
Overall, the spatial pattern of CD at the county level basically remained stable from 1990 to 
2010. Among the county-level units, the largest proportion had CD values of less than 0.2, 
while the lowest proportion had CD values greater than 1.4, indicating a generally low level of 
cultural diversity at the county level in Southwest China. Thus, the spatial distribution of eth-
nic groups on the county scale indicated clustering rather than blending. The city-level units 
with low CD were mainly distributed in the Qinghai-Tibet Plateau, Sichuan Basin, and the 
coastal areas of Guangxi, whereas the city-level units with high CD were mostly distributed in 
Yunnan and Guizhou provinces (Figure 2). Overall, the spatial pattern of CD at the city level 
remained essentially stable from 1990 to 2010. Among city-level units, the largest proportion 
had CD values lower than 0.2, followed by 0.5–0.9, 0.9–1.4, 0.2–0.5, and >1.4, indicating an 
intermediate level of cultural diversity at the city level in Southwest China. This demonstrates 
that on the city scale, ethnic groups in Southwest China exhibited both clustering and blending. 

The province-level units with low CD values were distributed in the northern part of the 
study area, whereas the units with high CD were located in the southern part (Figure 2). 
Among the province-level units, none had CD values lower than 0.2, while a high proportion 
had CD values greater than 0.9, indicating a generally high level of cultural diversity at the 
province level in Southwest China. Thus, on the province scale, ethnic groups in Southwest 
China tended to be blended. 

 
 

Figure 1  Flowchart showing the process used to 
construct the “Dataset of cultural diversity index in 

southwest China (1990, 2000, 2010)” 

Table 2  Composition of the “Dataset of cultural 
diversity in Southwest China (1990, 2000, 2010)” 

Data files Time Spatial scale 
Group 1 1990 County level 
Group 2 2000 County level 
Group 3 2010 County level 
Group 4 1990 City level 
Group 5 2000 City level 
Group 6 2010 City level 
Group 7 1990, 2000, 2010 Province level 
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Figure 2  Spatiotemporal distributions of cultural diversity index in Southwest China[14] 
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4.3 Validation 

Comparing the CD values in Southwest 
China at different scales (Figure 3) indicated 
that CD increased gradually as the spatial 
scale expanded, quantitatively confirming 
that different ethnic groups tend to live to-
gether at large scales but cluster at small 
scales in Southwest China[15]. In other words, 
on a large scale, ethnic groups are blended 
(“You’re part of me, and I’m part of you”), 
resulting in a high level of cultural diversity; 
in contrast, on a small scale, ethnic groups 
tend to cluster to maintain independent cul-
tural traditions, resulting in a low level of cultural diversity. Moreover, according to statisti-
cal analysis based on the u test, the average CD values at the county and city levels were 
significantly different at the 0.05 level in 1990, 2000, and 2010. 

5 Discussion and Conclusion 
In past large-scale studies, language was often used as an indicator of cultural diversity be-
cause of the readily available language data for quantitative research[17]. However, the use of 
language as a single indicator to reflect cultural diversity is not a comprehensive approach; 
to quantify the level of diversity on the national or regional scale; different quantitative in-
dicators have been introduced and combined. For example, Loh and Harmon evaluated cul-
tural diversity in terms of religion, language, and ethnicity and conducted an integrated 
evaluation of cultural diversity on the country level[18]. In Southwest China, the central gov-
ernment has considered factors such as language, religious beliefs, and historical origins 
when identifying ethnic classifications. Therefore, it was indicative to apply the ethnic pop-
ulation to measure the cultural diversity levels of the research units. 

The analysis of the spatiotemporal patterns of CD in this study indicated that the level of 
cultural diversity in Southwest China increased over time, reflecting the tendency of ethnic 
groups to spread over time. The cultural diversity exhibited clear spatial heterogeneity, with 
lower diversity observed in the northwestern part of the study region and higher diversity 
observed in the southeastern part. On the whole, the level of cultural diversity at the county 
level in Southwest China was not high and was affected by various natural, economic, and 
social factors (e.g., the intensification of climate change, the acceleration of economic glob-
alization, and urbanization)[19]. While, ethnic culture held a simple ecological ethics of re-
specting nature, which could guarantee the stability and persistence of local ecosystems to a 
certain extent, and had important value for the conservation of ecological environment and 
the sustainable use of biological resources[20].  
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Figure 3  Cultural diversity values in Southwest 
China at different spatial scales[14] 
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