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Abstract: In a developing country, paying attentionto the sustainable development of rural areas is
conducive to the development of the entire countryEthnic minority areas are an important part of
China’s economic and social development. Owing tolack of relevant statistical data, most previous
studies in this area have focused on the sustainabtlevelopment of rural areas or the development of
ethnic minorities, but have not studied the sustaable development of rural ethnic minorities. The
development of rural ethnic minoiities is worthy ofattention. In this study, we took Dehong as the wdy
area. First used toponyms to accurately identify th rural minority areas and then calculated a grid 6
settlement density. Second, we considered the dajihumber (DN) value of the visible infrared imagirgy
radiometer suite (VIIRS) as a measure of the devepment of the region and digital elevation model
(DEM), net primary productivity (NPP), normalized difference vegetation index (NDVI), and gross
domestic product (GDP) data as the indicators of tin, climate, ecological, and economic factors,
respectively. Finally, linear regression and the gmraphical detector method were used to detemine
the weight of the factors for constructing a sustaiable development index (SDI) to quantitatively
analyze the sustainable development and influencinigctors of each minority nationality. The factors
evaluated using linear regression and the geografdl detector method were ranked as follows: NDVI
> elevation > GDP > slope > NPP > settlement densitThe results demonstrate that of the five main
ethnic minorities in Dehong, Dai and Jingpo have lgher SDI, followed by Achang, Lisu and De'ang. In
addition, we provide some suggestions for ethnic nérties in Dehong.

Keywords: Sustainable development index; Ethnic miority; Rural; Geographical detector; VIIRS;
Toponym

1. Introduction 1

The colorful cultural resources of ethnic minoiities have eniiched the treasure house of world
civilization. Regarding the importance of nationalculture, all sectors of society have reached consas.
However, what is inconsistent with this cognitive @ansensus is that the development of ethnic regions
and the protection of ethnic cultures is not harmoious [1]. With the foundation of the People’s Repuix
of China in 1949, the Chinese govemment started t@classify ethnic groups and autonomous areas.
Fifty-five ethnic minorities, alongside the Han mapiity, have been classified since 1949 [2]. The
standard of classification is that the same ethniminority should have a common language, live in the
same region, share a common economic life, and shahe same culture. Owing to long-term and
complex historical reasons, compared with the Harthere are many problems facing the development of
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ethnic minorities. With the continuous developmeftsociety, ethnic areas are facing more and more
problems regarding population, resources, enviromtmeconomy, and other issues.

Sustainable development in rural areas is an inggartomponent of China’s social and economic
sustainable development, and the sustainable dpuedoit of rural minorities is also an inevitable
choice in China in the 2 century[3]. First, the realization of sustainableeconomic development in
ethnic areas is of great significance to border saity and national defense consolidation. Most of
China’s ethnic areas are located in the northeashorthwest, and southwest frontiers of the inland aa,
reaching Inner Mongolia in the north, Xinjiang and Tibet in the west, Yunnan and Guangxi in the south,
and the neighboring 14 countries at the 8000 km laHboundary. Second, the sustainable development of
ethnic areas is the key link to ecological sustaibdity in China. China’s ethnic areas are mostly Izated
in fragile ecological envimnment zone. The ecologal stability of these areas is poor, once it is
destroyed, and the chance of restoration is smalh addition, the realization of sustainable develoment
can greatly improve the quality of life of ethnic ninorities.

In 1980, the Intemational Union for the Conservaton of Nature suggested that it is necessary to
study the basic relations among natural, social, etogical, and economic factors, along with the praess
of using natural resources, to ensure the sustain@bdevelopment of the world. Sustainable developmen
is an important goal for the development of ethni@reas in China, and evaluation is a necessary means
define and clarify this goal [4]. Rural residentialareas are the primary spatial hosts of rural popudtions
while supporting multiple other functions, such asagricultural production and social succession. The
spatial distribution and evolution of these areaseaflect human adaptations to economic, geographic,
environmental, and historical conditions and change [5]. Settlement sites (villages) are the most lhas
units of culture and social organization [6]. The gstainable development of rural economies will diretly
promote the spatial reorganization of rural settlenents and social and cultural changes. Therefore, i$
necessary to make a quantitative evaluation of treustainable development of minority rural settlemets.
However, the lack of a large amount of research datmakes it difficult to quantitatively assess the
development of these regions. Special living condihs, habits of locals, and regional economic and
social development characteristics greatly differ btween rural minority areas and developed areas [7]
The construction of a sustainable development indefSDI) for rural minority areas is therefore different
from that of urban areas.

Minority populations are widely distibuted, being either mixed into larger diverse populations or
concentrated in small communities, making it diffiailt to cleady distinguish ethnic minority residential
areas. However, the recent growth in geospatial bidata has provided new opportunities to extract
accurate information about minority populations. Place names or toponyms reflect the extensive
geographic knowledge of ancient indigenous peoplagcumulated through generations of interactions
with their environment [8]. Similar to point of int erest data, toponym data contain the exact location
information (i.e., latitude and longitude) along wth other details, such as the name, category, and
classification of the place [9]. Their point coordiates can be converted to raster layers with diffent
grid sizes, thus allowing convenient and flexibleambination with remote sensing data [10]. Toponym
data have the stability of time and space, and camt only reflect the geographical envionment and
human characteristics in different historical periads, but also the natural factors influencing human
civilization, such as environmental factors, teman, and types of objects [11]. In the 21st century,
modem research on toponyms tends to focus on quaative and visualized analyses [12]. Some
scholars analyzed the spatial distribution charactéstics of toponyms based on a GIS approach,
including rural toponyms and toponyms in ethnic mirority languages [13, 14]. For example, Wang et al.
used geographic information systems (GIS) visualiian and multifactor analysis to deeply explore the
structure of toponyms in Zhuang villages, taking te Guangxi Zhuang Autonomous Region as an
example [15, 16]. Therefore, in this study, we usddponym data to identify ethnic minority areas.

The availability of artificial light is often assodated with wealth and a more modem society [17, 18
Remote sensing nighttime light data can be very uie for assessing development at broad scales, se w
used these data to refer to the cument developmenf ethnic minority areas. The visible infrared imaging
radiometer suite (VIIRS) cumently provides nighttime light imagery that is significantly superior toolder
DMSP-OLS data in terms of its wider measurement rage, higher spatial resolution, and on-board
calibration [19]. These data have been used to idifly economic development status at the county lelje
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demonstrating a close relationship between lighels and economic development [20]. In addition,
remote sensing has the ability to record a varietyspatial and temporal data over land surfaces
comprehensively, and can be applied to the evalnatf ecological environment quality [21]. For
example, Yu et al. established a poverty assessgyatém at the county level in China using nigghti
data, which demonstrated that night light remotess®g images can be used as an assessment tool to
measure development levels [20]. Li et al. discdsbe use of nighttime light data in assessing ecoic

and social development, determining spatiotempahahamics of urban expansion, and estimating
regional development quality [22]. Therefore, itfesasible to use VIIRS brightness to evaluate the
development of a region.

This paper analyzes the spatial characteristicsdaiving factors of the sustainable development of
rural ethnic minorities. In general, sustainableeelepment is not only evaluated unilaterally, bilgoa
constructed from multiple dimensions. Thus, basedh® concept of sustainable development, thisystud
employed linear fitting and the geographical dedeehethod to explore five aspects of the rural mityo
areas: settlement density, the economy (measure&Dby), terrain (measured by DEM and slope),
climate (measured by NPP), and the ecological emnrent (measured by NDVI). Dehong, a minority
autonomous prefecture, is the research area. Thgrgphical detector method is a statistical method
used to detect spatial heterogeneity and reveadltiving force behind it; it was initially appliet study
endemic diseases and their relevant geographicfaistors [23]. In recent years, as an essentiahmet
for detecting the spatial pattern and mechanisncesfain elements, the geographical detector method
has been extensively applied in social, economid, matural science disciplines.

In this study, we first classified the toponym da$%econd, the single-factor linear fitting method
was used to fit the relationship between the figetbrs and the digital number (DN) value of VIIRS,
thus exploring the relationship between currentelegment and each factor. The DN value is the
brightness value of each remote sensing image pikeird, the weight of each factor was determined
using a geographic detector, and an SDI was coa&duusing linear modeling. Finally, based on
statistical analyses of the obtained SDI valuesulgh single-factor and single-ethnic analyses,vah
measures were identified for the sustainable dgwalent of ethnic groups and resource development in
the region. This research solves two problems. Tihg is the extraction of rural minority area
locations where it is difficult to confirm the arassing only toponym data and night light remote
sensing data. Second, it quantitatively analyzes thfluence of different factors on the ethnic
minorities and the sustainable development of uasiminorities through SDI. Related policies and
measures to help ethnic minorities achieve sustdendevelopment can then be put forward.

2. Data and Preprocessing

2.1. Study Area

Dehong Prefecture is located in westem Yunnan Prince, China, with five county-level units:
Mangshi, Ruili, Lianghe, Yingjiang, and Longchuan Figure 1). The altitude of the whole prefecture is
210 to 3177 m. The northeast is higher than the stwest, forming seven altitudinal zones. Dehong has
an area of 11,500 square kilometers. The urbanizath rate is 47.53% The govemment functions from
Mangshi, with a planned urban area of 14 square kiimeters. Dehong is one of the eight minority
autonomous prefectures in Yunnan Province. More tha30 ethnic minority groups live in the region, of
which the five main with the largest population areDai, Lisu, Jingpo, Achang, and De’ang. According
to the 2015 Dehong statistical yearbook of Chinah¢ total population of the whole prefecture is
1,279,000. Ethnic minorities accounted for 47.8%i2015, of which the five main minorities accounted
for 95.8% The Dehong Govemment is cumently implenenting the ethnic policy and the system of
regional ethnic autonomy[24], with the intention ofachieving unity, progress, and development in boet
ethnic minority areas.

At present, Dehong’s GDP ranks 1@ among the 16 prefectures and cities of Yunnan Prince.
Primary industry, secondary industry, and tertiary industry account for 58.8% 21.0% and 20.2%
respectively. There is a large difference in levelsf economic development among its counties. In 281
Mangshi had the largest GDP and Lianghe had the sritast, with Mangshi’'s GDP approximately 4.5
times that of Lianghe. Intems of industry, Mangsliand Yingjiang are more developed than the other
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counties in Dehong. The total industrial added valkel of these two counties accounts for three quartecf
the entire prefecture. In terms of tertiary industry, Mangshi and Ruili are more developed.

Dehong’s curent level of urbanization is low as weous national cultural industries remain
underdeveloped, restricting the economic developmeaf Dehong; at the same time, many aspects of
national cultural heritage have not been fully utiized. Therefore, it is particulady important to evaluate
the sustainable development of major ethnic groups Dehong and implement relevant measures for
development.

Figure 1. Location of Dehong Prefecture within Yunan Province and its five counties.

2.2. VIIRS Data

VIIRS nighttime light data were obtained from the Earth Observation Group (EOG), National
Geophysical Data Center, at the National Oceanic dnAtmospheric Administration. These are a suite of
average radiance composite images that collect petent human-generated lights from towns, cities,ral
other sites. So far, two types of temporal averaginNPP-VIIIRS data can be obtained from the EOG
data, namely monthly and annual composite images $2 We used the 2015 annual composites and
refemred to the algorithm of Elvidge and other resarchers on night light data [26] after removing
background noise. We then selected the dark areas the images as the samples, such as the sea,
mountain area, and famland, and then calculated ta average DN value of those samples. The pixels
that were lower than the average value were repladeby 0 to remove background noise. After
processing, using Dehong vector data for clippingprojection, conversion, and resampling, the
resampling size obtained was 1 x 1 km.

2.3. Toponym Data

We searched for toponym data from the Chinese nati@l database of geographical names
(http//dmfw.mca.gov.cn/online/map.html) and gazetters. Overall, we obtained 10,005 toponym records;
they comprise 62 categories, including rural residgial areas, urban residential areas, mountains, stic
spots, industial areas, agricultural lands, forest, and others. We screened the toponym data to olta
6671 rural toponyms. Then, we used the key words #action method to identify the ethnic minorities
of these toponyms. We established a key words datate by consulting relevant documents. For
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example, Dai, Lisu, Jingpo, De'ang, and other wordg/ere used as the key words in the database. Meng,
Jing, Hui, and other words are Chinese translation®f Dai and were also considered key words. Using
this method, we detemmined nine minority groups (Thle 1).

Ethnic minority
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NPP is the fixed energy or organic matter produbgdgreen plants per unit area and unit time
through respiration; it is the total primary prodion minus the energy or organic matter left afiéant
respiration [26]. NPP is influenced by many variehlsuch as temperature, rainfall, altitude, sdauds,
solar radiation, topography, and human land us€ [@vd is a key parameter used to evaluate the
terrestrial ecological environment [28]. As thesea significant positive correlation between NPRI an
annual rainfall, NPP can be used as a proxy fanate [29]. Higher rainfall is generally associateith
higher NPP within a region. We obtained NPP data2f®@l5 from the Resource and Environment Data
Cloud Platform (http://www.resdc.cn/) and resampieese to a grid size of 1 x 1 km.

2.5. NDVI

NDVI can accurately reflect surface vegetation cage. After processing, the values of NDVI
data were in the range 0-1, where 0 means rockase Isoil and the values increase with higher
vegetation coverage. Some scholars proposed thafIN@lues should be combined with night light
remote sensing data to determine community distidbubecause NDVI can reduce the influence of the
saturation overflow of light data. The value is oty related to human activities, and NDVI is often
negatively related to human distribution. For exdenpd.evin and Zhang suggested that urban central
areas have larger population densities, higher human-agricultural activity intensities, and less
vegetation cover [30]. In pastoral areas and geask| vegetation is negatively correlated with human
activities owing to the low intensity of human nagricultural activity and large vegetation coverage
[31]. Therefore, NDVI can help us judge the devetmgnt ability of ethnic minorities. We obtained
NDVI data for 2015 from the Resource and EnvironiEata Cloud Platform with a spatial resolution
of 1 x 1 km.

2.6. GDP

GDP is an important indicator of social and econordevelopment that is used for regional
planning and resource and environmental protecdto@hina, usually with administrative regions as th
basic statistical unit. Several studies have prepomodels for relating GDP and nighttime light data
such as the double logarithm correlation [32], matindex function relationship [33], linear mod8H],
and village-level linear model [35]. Nighttime lighas been found to be positively correlated withR5
and Gross Regional Product at different spatialexcf36]. We collected spatial GDP data for 201dnir
the Resource and Environment Data Cloud Platforma thkm x 1 km grid and used this data as the
economic indicator.

2.7. Topographical Factors

Dehong’s terrain elevation ranges from 223-3177being highest in the northeast and lowest in
the southwest. Altitude affects the living enviroent. For example, the climate in the highest aiisas
cold and these areas are uninhabited, while loweasare more suitable for habitation. The slopthef
terrain affects its agricultural suitability; as staethnic minorities in Dehong are engaged in agdtigze,
their settlements are more commonly located on lgersiopes. In addition, the population density is
closely related to topographical factors [37]. Téfere, we collected DEM data from the geospatiahda
cloud (http://www.gscloud.cn/) and performed clipgi projection, and resampling for slope analysis.

3. Methods

This study used economic, topographic, and ecolgiata to assess the sustainable development
ability of rural minorities from multiple perspettis. After preprocessing the data, the following
flowchart was developed (Figure 3), showing the mmiethods used for analyses.
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Figure 3. Methodological flow chat. Visible Infrared Imaging Radiometer Suite (VIIRS); Net Pimary
Productivity (NPP); Nonmalized Difference Vegetatio Index (NDVI); Gross Domestic Product (GDP); Digiél
Elevation Model (DEM); Sustainable Development Inde (SDI).

3.1. Linear Regression

Linear regression is often used to explore the reianship between factors and results [38]. We
considered the following evaluation factors: settiment density, NPP, GDP, NDVI, elevation, and slope.
Settlement density describes the spatial pattem aofillage concentration; NPP refers to climate factrs;
GDP is an economic indicator; NDVI indicates the rative amount of photosynthetic vegetation; and
elevation and slope refer to livability. We extractd the central point data from the density grid and
extracted the other variables to these points. Thattributes of each center point included the DN vale of
VIIRS, the settlement density value, NPP, GDP, NDVIelevation, and the slope value of each grd.
MATLAB was then used to run the linear regression alculations between each of these six factors and
the DN value of VIIRS to explore the conelation baveen each factor and the development of the
region.

Linear regression of the six evaluation factors sheed that NPP, NDVI, elevation, and slope had
negative cornelations with DN, but GDP and settlemat density had positive conelations with DN values
(Figure 4). A high DN value means high brightnessand an area with high brightness usually has
greater population, better economic development, aha high degree of urbanization. In these areas,
because of the high level of urbanization, the vetgtion coverage is relatively low, which leads to
lower NDVI values. Among the six factors, NDVI haghe highest conrelation with DN, followed by
elevation, GDP, slope, NPP, and density.

@)
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in Dehong to classify the independent variablesngghe natural breaks method in ArcGIS (Table 2).
The resulting data were then used with the geogcaphiletector method.

Factor
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geographical detector results showed that NDVI proided the highest contribution to the spatial
distribution of brightness and settlement density pvided the lowest contribution. The contributionsof
the pre-evaluation factors to the development of ral minority areas in the two methods showed simila
trends, with the following order. NDVI> elevation> GDP> slope> NPP> density.
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jewelry distriibution center. It is an excellent touism area with developed transportation and activerade.

Therefore, we suggest that Ruili should continue tfocus on the development of tourism in the future.
Mangshi is the capital of Dehong Prefecture. The dy airport in Dehong is located in this city. It isa

major transit station and concentration area for taurists. Mangshi can also use its geothermal resours,

ethnic resources, and beautiful scenery to increagmiblicity and develop tourism.

@
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Figure 7. Distibution of SDI levels of ethnic mindties.

Figure 8. SDI levels by number of ethnic groups.

The Dai ethnic group is the most widely distributecethnic group in Dehong. They are distibuted in
every county and city. Among the Dai ethnic groupgFigure 8), 6.21% of the ethnic settlements have
SDl values at the first level; 64.47%of them hav8DI values at the second level; and 29.32% of theare
at the third level. The Dai has absorbed considerdd levels of Han culture and have their own wordsral
languages. Moreover, they lived with the Han for dong time, engaged in more commerce and



15 of 20

agriculture, and have a high economic level. Theggb are mainly located in Longchuan, Yingjiang,
and Ruili, with a few groups scattered in other cbes. The first, second, and third levels of Sbtaunt
for 1.35%, 29.85%, and 68.80%, respectively. TheuLare mainly distributed in Yingjiang in the north
of Dehong, and scattered in other counties. Owmghe influence of the terrain, the SDI values oé t
Lisu are at the third level, accounting for 97.12%he De'ang are distributed in all five counties.
Mangshi and Ruili have the highest concentratiohjlewmost of the others live with the Jingpo, Han,
Lisu, and other groups in the mountainous areagqrApimately 51.43% of them are in the second level
and 48.57% are in the third level. The Achang mpalive in Lianghe and Longchuan, with a few of them
in Mangshi, Yingjiang, and other places. Approxielgt54.55% of the Achang are in the second level
and 45.45% in the third level. Owing to the longrtemixed living with the Dai and Han nationalities,
agriculture and handicrafts are relatively develdpend these can be effectively used for the
development of the Achang in the future.

Based on Dehong’s current economic developmentdation and according to the calculated SDI
stratification of different ethnic groups, we fuethanalyzed the development of ethnic minorities in
different counties. In Ruili, there are mainly Dat the first and second SDI levels and Jingpo at th
second SDI level. The rural settlements of ethnimaonities in Ruili can rely on the local economic
foundation, industrial structure, and the advantagé a foreign cooperation platform with Myanmar
border. Through the regional preferential policigsvided by the government, the cooperation between
local leading enterprises and rural farmers canpb@Emoted, agricultural production bases should be
built, deep processing of agricultural products wldobe developed, and the export of agricultural
products could be expanded. Simultaneously, byinglpn the two-way tourism loop between China and
Myanmar, rural ethnic minority areas can transfanto a tourism industry and promote foreign trade,
such as natural ecological sightseeing in borddéages, providing ethnic cultural experiences, and
developing into a site of port businesses.

The Mangshi are mainly distributed with the Daikvgecond and third SDI levels, while the Deang
are at the second SDI level. Mangshi is a famousratteristic biological industry innovation base in
Dehong and in China more generally, and is an irtgrdrexport-oriented industrial processing base for
the entire province. On the one hand, ethnic miiesiin this region can play their own advantages i
terms of biological resources and the ecologicaliemment by actively develop coffee, nuts, rubber,
tea, and other characteristic crops. On the otherdh the government can guide local rural ethnic
minorities’ labor force to enter the local industsp as to increase the skill level and incomeheflbcal
labor force.

In Longchuan, there are mainly Dai at SDI leveli@ladingpo at SDI level 3. Longchuan has a good
biological and ecological resource base, but theetipment foundation of the industry and service
industry is weak. Local rural ethnic minorities cdavelop characteristic agriculture around the loca
sugar industry as well high-quality tobacco, anthvady develop rural tourism, sports, and a healine
base in ethnic minority areas.

In Lianghe, there are mainly Dai at second anddtl®bDI levels, and Achang at the third SDI level.
Lianghe is the only one of the five counties unther jurisdiction of Dehong that is not in the bordeea,
and its economic development is at the middle leamlong the five counties. Based on the natural
resources advantages and industrial developmemidation of Lianghe, the rural minorities in thiear
can focus on the development of sugarcane, teananhusbandry, forestry, and other advantageous
industries.

In Yingjiang, there are mainly Dai at the secondl $¥el, while the Lisu and Jingpo are at the third
SDI level. Yingjiang has a certain manufacturingéand biological and ecological resources. Howgever
there are many geological disasters in Yingjiangluding earthquakes, landslides, and debris flows.
Therefore, we should also pay attention to disagterention in the process of economic development.
The rural ethnic minorities in this area can giudl play to the function of the main grain produgiareas
in Yingjiang; they can consolidate the developmeafplateau characteristic agriculture such as gaaid
sugar industries, and reasonably and moderateliegain surrounding towns to promote industrial
agglomeration.

5. Discussion
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5.1 Measurement of Sustainable Development

The determination of an SDI is an enormously compsesk that involves many aspects, including
the economy, society, and environment, regardlddsaation. This means that it is difficult to asse
regional multidimensional sustainable developmeatuaately with all the components included, in
addition to the limitations of data acquisition. Ma indicators of sustainable development are
determined by screening multiple indicators of difint dimensions [46-48]. In some studies, the
number of indicators even exceeds 15. An SDI deieech by too many indicators will limit its
application, which is suitable for assessment is tegion but not suitable in other regions. In @9the
International Union for the Conservation of Natwseggested that it is necessary to study the basic
relations among natural, social, ecological, andnesnic factors, along with the process of usingunait
resources, to ensure the sustainable developmenhefworld. Sustainable development of rural
economies means long-term dependence on the naovalonment and natural resources [46]. In this
study, we selected six indicators related to theured environment and natural resources: NPP, NDVI,
GDP, slope, elevation, and settlement density derifrom toponym data. The SDI integrated the
climatic, ecological, economic, and terrain factowth a measure of human living environment.
Although it cannot comprehensively and completelgleate sustainable development, it has assessment
value and significance for rural ethnic minorities.

5.2 Limitations and Prospect

To our knowledge, the SDI established in this papds the first integrated index to evaluate the
sustainable development of rural ethnic minoritiesfrom a multidimensional perspective. We not only
identified the distribution rural ethnic minority a reas using night light remote sensing and toponymeath,
but also analyzed the development of five ethnic mbrities in Dehong through the SDI and put forward
relevant suggestions. Furthemmore, the method carls be applied to other areas of the population tha
require classification, for example, the assessmeaf ethnic minoiities and Han people living in the
same region. However, there were still many spacdkat we were not able to analyze. First, the
processing of nighttime light remote sensing dataid not completely eliminate noise, which affects
weight construction; however, the general trend wagot significantly affected. Second, because of dat
availability limitations, the GDP data used was athe county level, which led to the same GDP valug a
many points, thus affecting accuracy. Third, afteilgridding the toponyms of ethnic minorities, the man
ethnic minority in the grid was determined accordirg to the proportion of each category of toponym dat
In further research, we intend to consider combinig the population data to determine the main ethnic
minority within each grid.

6. Conclusions

In this study, we used multi-source data to consttt a precise multi-ethnic population
development analysis method. This was used to solveo problems.

(1) Owing to the expansion of uranization and thénfluence of the geographical envionment, the
boundaries between rral and uban areas are becomi increasingly blured, which means it is
increasingly difficult to accurately identify rural areas. In this study, we showed how toponym dataic
be used to filter and extract rural place names, ahhow the key word extraction method can then be
used to obtain accurate data on ethnic minority ams.

(2) During global sustainable development, we shalinot only focus on the development of big
cities, but also recognize and pay attention to thsustainable development of areas that have not
received adequate attention in the past. Rural area especially rural ethnic minority areas in remote
regions, suffer from a lack of accurate statisticabata, which makes it difficult to cany out accurge
assessments. By employing widely used remote segsifata, including night light remote sensing, NPP,
and NDVI combined with terain data and GDP data, his study showed how the spatial distribution
and development of rural ethnic minorities can be ealuated using a case study of Dehong, Yunnan
Province, China.

Finally, the following conclusions can be drawn:
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(1) The linear regression method can be used tdoegphe relationship between various factors
and the brightness of night light remote sensimgthis study, the factor with the highest corredati
with DN was NDVI, followed by elevation, GDP, slopdPP, and settlement density.

(2) The contribution of each factor to the spati@tribution of remote sensing brightness can be
obtained using the geographical detector method.VNRontributes significantly to brightness
distribution, followed by elevation and GDP, slopNP P, and settlement density.

(3) Based on results 1 and 2, the weights of tkdaitors were determined. We used a multifactor
weighting model to calculate the SDI values foraluethnic settlements in Dehong based on six factor
and classified the results using the natural breakshod. We found that among the five main ethnic
groups in Dehong, the Dai and Jingpo are the maistely distributed, with the highest SDI level,
followed by the Achang. We found that the SDI levedf the Lisu and De’ang are very low.
Furthermore, we put forward some suggestions ferfihe counties and five major ethnic minorities in
Dehong.
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Sustainable development indicator (SDI) was devel oped using six evaluation factors
Keyword extraction and gridding methods were used to identify ethnic minority areas
Linear regression and geographical detector method determined factor weight

Areas with better ecologica and topographical environments have higher SDI levels
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