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Abstract: Rural transformation development is an important part of rural revitalization, and the
study of spatial-temporal differentiation characteristics and the driving mechanism of rural transfor-
mation development can provide a decision-making reference for formulating rural revitalization
programs according to local conditions. Taking the Yangtze River Economic Belt as the research
case, we constructed an evaluation system of rural transformation development in the dimension
of “population, land and industry”, and the entropy TOPSIS method, spatial autocorrelation model
and geographic detector model were used to reveal spatial-temporal differentiation and the driving
mechanism of rural transformation development in the Yangtze River Economic Belt from 1978 to
2018. The results showed that (1) rural transformation development has been significantly unbal-
anced in the Yangtze River Economic Belt, and rural transformation development showed a weak
distribution. Moreover, in terms of dimensions, the land use transformation level > population
development transformation level > industrial development transformation level. (2) On the global,
rural transformation development presented a spatial distribution trend of club convergence. On the
local, the H(High)-H(High) type was mainly distributed in Shanghai City and the southern part of
Jiangsu Province, and it evolved to Hangzhou-Shaoxing-Ningbo and Wanjiang City Belt; the L(Low)-
L(Low) type was mainly concentrated in the western part of Sichuan Province and in the southwest of
Yunnan Province. (3) Natural conditions, economic social development, traffic accessibility, policies
and systems were the leading factors affecting rural transformation development in the Yangtze
River Economic Belt. The influences of economic social development and traffic accessibility on rural
transformation development were increasing, and policy factors had an important guiding effect on
rural transformation development, and the influence of natural conditions on rural transformation
development has weakened. This study can provide a practical reference for rural transformation
and rural revitalization in the Yangtze River Economic Belt.

Keywords: rural transformation development; spatial-temporal pattern; influencing factors;
mechanism; the Yangtze River Economic Belt

1. Introduction

Rural is a regional spatial system, which refers to the regional complex outside the
urban built-up area, with natural, social and economic characteristics and multiple func-
tions of production, life, ecology and culture [1]. Since the reform and opening up with the
development of China’s market economy, urbanization and industrialization continue to
accelerate; as a result, the factors of production, such as rural manpower, land and capital,
have been transferred to non-agricultural industries, and the factor structure and regional
functions of the rural regional system have undergone a significant transformation [2].
Faced with many problems and contradictions in the process of rural development in
China, the strategy of rural revitalization has been put forward, and the strategy of rural
revitalization has become an important policy orientation for rural development in China.
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The strategic goal of rural revitalization is to reorganize the elements of a rural regional
system, reshape the structure of a rural regional system and then realize the optimization
of rural regional functions [3]. Therefore, the discussion of the evolution process of China’s
rural regional system from the perspective of rural regional elements, functional transfor-
mation and spatial reconstruction can provide theoretical support for the implementation
of China’s rural revitalization strategy.

Rural transformation development is the main characteristic of contemporary rural
development; it has become the focus of geography, sociology and economics [4-7]. If
the transformation is mainly understood as the qualitative change from one kind of social
organization to another kind of social organization, then what does rural transformation
mean? The popular transition is from “productive countryside” to “post-productive coun-
tryside”. Hoggart [8] believed that rural transformation, as an analysis method, should
emphasize the overall analysis of the change process and be a comprehensive description of
the characteristics of rural change. Liu [9] believed that rural transformation development
is the process of realizing the transformation of traditional rural industry, the production
mode and the consumption structure, as well as the continuous transformation from an
urban-rural dual structure to urban-rural integrated development; the goal is to realize
the all-round transformation of regional urban-rural relations and the relations between
industry and agriculture. Long [10] believed that rural transformation development is a
process of rural spatial pattern and economic social form reconstruction in the process of
rapid industrialization and urbanization, due to the recombination and interaction of urban
and rural population flow and economic social development factors, and local participants
respond to these changes. The paper argues that the connotation of rural transformation
development mainly refers to that within the background of rapid industrialization and
urbanization, urban and rural population flow and the influence factors, such as industrial
structure adjustment and interaction, which lead to the reconstruction of the rural economic
and social form and regional space pattern; it includes the rural industrial structure trans-
formation, rural employment structure transformation, the structure of the rural residential
areas and rural social and cultural structure transformation.

The study of rural transformation development has experienced a process of cultural
transformation, from the study of modernist rural society to the study of new rural soci-
ology and then to the study of rural studies [11]. There are obvious differences between
developed countries and China in terms of rural transformation and development, but it
can be seen that studies on rural transformation focus on the sociological category [12].
According to the summary, the current research content mainly focuses on regional differ-
ences [13,14], influencing factors and driving mechanisms [15,16], regional patterns [17,18]
and the relationship with land use transformation development [19,20]; in addition, an
empirical study was conducted on the transformation development characteristics of typi-
cal characteristic villages [21,22]. In terms of research methods, it mainly used qualitative
research and quantitative methods to carry out the analysis; qualitative research mainly
adopted field questionnaire surveys [5] and structured interviews [23], and quantitative
research mainly adopted “3S” technology [24,25], econometric models [26,27] and other
methods. The research on rural transformation development has been deepened from
the macroscopic and mesoscale scale [28,29] to the microscopic scale [30-32]; it shows a
trend of multi-scale research. In general, since the 1990s, developed countries have been
reflecting on the development mode of large-scale urbanization and trying to redefine
the significance of rural existence and the future of rural areas, which has a certain in-
spiration for post-modern countries. Rural transformation is an important issue in the
field of rural development; although we have a preliminary understanding of the con-
notation of rural transformation, the systematic elaboration of the concept connotation
of rural transformation is still relatively underdeveloped. In terms of specific research
ideas and paradigms, studies on rural transformation development from the perspective of
“model-mechanism-regulation” are relatively weak, and the laws of rural transformation
development in typical regions have not been revealed and summarized enough.
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Therefore, the paper chose the Yangtze River Economic Belt as a typical case study,
based on rural transformation theory, and it comprehensively applied a variety of methods
to study the spatial-temporal pattern differentiation and the driving mechanism of rural
transformation development. A brief structure of the manuscript mainly included three
parts, namely:

e  How to measure the characteristics of the rural transformation development level. In
this part, it mainly constructed the evaluation index system of rural transformation
development, and it used the entropy weight TOPSIS method to evaluate the rural
transformation development level of the Yangtze River Economic Belt.

e How to reveal the spatial-temporal differentiation pattern of rural transformation
development. In this part, using the spatial autocorrelation analysis model, the paper
revealed the evolution of the spatial pattern of rural transformation development from
the perspectives of global autocorrelation and local autocorrelation.

e  How to explore the driving mechanism of rural transformation development differen-
tiation. In this part, the influencing factors of rural transformation development in the
Yangtze River Economic Belt were revealed by using the Geographic Detector Model,
and the driving mechanism of rural transformation development was summarized.

2. Materials and Methods
2.1. Study Area

The Yangtze River Economic Belt covers 11 provinces, including Shanghai, Jiangsu,
Zhejiang, Anhui, Jiangxi, Hubei, Hunan, Chongging, Sichuan, Yunnan and Guizhou, and it
straddles the eastern, middle and western regions of China (Figure 1). It covers an area of
about 2.05 million square kilometers, and it has 21% of the drainage area of the country,
abundant natural resources and a unique ecosystem. By the end of 2018, the population of
the Yangtze River Economic Belt had reached 598.73 million, accounting for 42.91 percent
of the national total; the GDP of the Yangtze River Economic Belt reached 40,288.524 billion
yuan, accounting for 44.75 percent of the national total. Since its reform and opening up, the
Yangtze River Economic Belt has developed into a region with the strongest comprehensive
strength and the greatest strategic support, and it has become one of the national strategies.
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Figure 1. The geographical location of the Yangtze River Economic Belt.

2.2. Index System and Data Collection
2.2.1. Index System

Based on the connotation characteristics of rural transformation development, this
paper refers to the research results of the rural transformation development evaluation
index system. In this paper, the evaluation index system of the rural transformation devel-
opment level of The Yangtze River Economic Belt was constructed from the dimension of
“population-land-industry” [33,34] (Table 1). @ Population development transformation.
This mainly reflects the spatial shift of the urban and rural population and the change
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of employment structure. Indicators such as urbanization rate (X;), proportion of rural
non-agricultural employment (X;) and proportion of non-agricultural income (X3) were
selected. @ Land use transformation. This mainly reflects the changes in the scale and
structure of the rural production and living and ecological land. Indicators such as the
proportion of cultivated land areas (X4), proportion of woodland areas (Xs5) and proportion
of rural residential land (X¢) were selected. 3) Industrial development transformation. This
mainly reflects the development characteristics of the industrial structure and agricultural
modernization level in rural areas. Indicators such as the proportion of the output value of
secondary and tertiary industries (X7), the proportion of machine-cultivated areas (Xg) and
agricultural labor productivity (X9) were selected.

Table 1. Evaluation index system of rural transformation development.

System Layer Elements Layer Index Layer

Urbanization rate (X1)
Proportion of rural non-agricultural
employment (X5)
Proportion of non-agricultural
income (X3)

Population development
transformation

Proportion of cultivated land
areas (X4)
Land use transformation Proportion of woodland areas (X5)
Proportion of rural residential
land (Xg)

Rural transformation
development

Proportion of the output value of
secondary and tertiary industries (X7)
Proportion of machine-cultivated
areas (Xg)

Agricultural labor productivity (Xo)

Industrial development
transformation

2.2.2. Data Collection

The research data mainly included the Shanghai Statistical Yearbook, Jiangsu Statistical
Yearbook, Zhejiang Statistical Yearbook, Anhui Statistical Yearbook, Jiangxi Statistical
Yearbook, Hunan Statistical Yearbook, Hubei Statistical Yearbook, Chongqing Statistical
Yearbook, Sichuan Statistical Yearbook, Guizhou Statistical Yearbook, Yunnan Statistical
Yearbook and statistical bulletins of the national economic and social development of each
province. The data of all roads are from the traffic almanac of 11 provinces in the Yangtze
River Economic Belt were included. The operating mileage of high-speed railway lines in
11 provinces in the Yangtze River Economic Belt was obtained through the website of the
National Railway Administration, Baidu information and map. The operating mileage of
high-speed railway lines was further added up year by year to obtain the total mileage
data of high-speed railways in all provinces.

The spatial analysis scale was 127 cities of the Yangtze River Economic Belt, and the
city boundary map was mainly taken from the Shanghai Atlas, Jiangsu Atlas, Zhejiang
Atlas, Anhui Atlas, Jiangxi Atlas, Hunan Atlas, Hubei Atlas, Chongqing Atlas, Sichuan
Atlas, Guizhou Atlas and Yunnan Atlas.

2.3. Research Methods
2.3.1. Entropy TOPSIS Method

Entropy TOPSIS is a sorting method that approximates the ideal value; it was first
proposed by Hwang et al. in 1981. Entropy TOPSIS is based on the traditional TOPSIS
method, effectively overcoming the subjective factors of evaluation. It can objectively
reflect the dynamic changes of evaluation indexes and is suitable for the comprehensive
evaluation of multiple indexes [35,36]. In view of this, this paper adopted the entropy
TOPSIS method to evaluate the rural transformation development of the Yangtze River
Economic Belt. The steps were as follows:

(@D Construct an evaluation index system matrix, X. X = (Xii)mxn ;
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Standardization of the index matrix. xi/]. = Xjj / Xmax;
" Inm

Calculate the evaluation index entropy value, H;. H; = L (eril fijlnfij);

Determine the entropy weight of the evaluation index. W = (wj)q,,;
Determine the optimal solution, S;r = max (115, 1y, . . .,rnj),Sj— = min (ryj, 1), . . ., I'nj);

@O O O

Calculate the euclidean distance between the optimal solution and the worst solution.

D7 = S 5~ )" 0 =T ()’

Dy
D +D; "

@ Measure the level of rural transformation development. C; =

2.3.2. Spatial Autocorrelation Model

The spatial-temporal pattern of rural transformation development in the Yangtze
River Economic Belt was measured by the global Moran’s I and local LISA index. The
global Moran’s I index analyses the overall pattern of regional rural transformation de-
velopment, and it reveals the spatial correlation characteristics of rural transformation
development. The local LISA index describes the local spatial heterogeneity in rural trans-
formation development, and it identifies the correlation characteristics of local different
spatial positions [37-39].

@» Global Moran’s 1

. Y 23‘1:1 (Xi - Y) (Xj B Y)
522?:1 27:1 Wz‘j

where X; is the observed value of region i; X; is the observed value of region j; Wj; is the

spatial weight matrix. When I(d) > 0, there is a positive spatial correlation, indicating that

regions with a high (low) level of rural transformation development gather significantly in
space and vice versa.

@ Local LISA index

1(d) S2=Y" (X —X)/n

n
Ii = ZIZ‘Z Wl-jZ’]-
j=1

where Zi/ and Z/ are the standardization of rural transformation development on the i and
j; when I; > 0, it indicates that there is little difference between the rural transformation
development level and surrounding areas; when [; < 0, it indicates that there is a big
difference between the rural transformation development level and the surrounding area.

2.3.3. Geographic Detector Model

The geographic detector model is a new statistical method, and based on GIS spatial
superposition technology and set theory, multi-factor interaction models are identified [40].
It determines whether the independent variable has an influence on the dependent variable
and the degree of influence by detecting whether the spatial distribution of the dependent
variable and independent variable is consistent; the spatial analysis of each influencing
factor can be explored, and the driving factors behind the differentiation can be revealed.
In view of this, the geographical detector model was used to analyze the influence mecha-
nism of physical geography, economic society, policy and other factors on regional rural
transformation development differentiation [41,42]. The theoretical model is as follows:

1 & 5
Ppp=1- N'o2 Z "DWOTHp
Hw=1
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where Py p is the influence that factor D has on the rural transformation development
level H; 012{ is the horizontal variance of rural transformation development; ‘TIZJD w is the

horizontal variance of rural transformation development in the sub-region W; N " is the
sample number of the whole region; the Pp  value range is [0,1]; if Py p is larger, it
indicates that this factor has a greater influence on rural transformation development.

3. Results
3.1. Temporal Variation Characteristics

According to the evaluation index system of rural transformation development, the
original analysis data of 127 city units of the Yangtze River Economic Belt were collected,
and the entropy TOPSIS model was used to calculate the level of rural transformation
development in the Yangtze River Economic Belt from 1978 to 2018. Frequency distribution
was used to characterize the distribution characteristics of the rural transformation devel-
opment level at the urban scale in the Yangtze River Economic Belt from 1978 to 2018 [43]
(Figures 2 and 3).

0.600 SMean

mStandard deviation

‘aWhole distance

@ Standard skewness coefficient
0.450 B Standard kurtosis coefficient

0.300

0.150

0.000 4 - =
1978 1988 1998 2008 2018

Figure 2. The characteristics of the frequency distribution of rural transformation development.
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Figure 3. Evaluation of rural transformation development from different dimensions.

From 1978 to 2018, the average level of rural transformation development in the
Yangtze River Economic Belt fluctuated between 0.203 and 0.365; the standard deviation
was within the range of 0.238-0.387, indicating that the level of rural transformation
development in the Yangtze River Economic Belt was significantly dispersed from the mean,
and the degree of non-equilibrium in rural transformation development was relatively high.

The standard skewness coefficient of the rural transformation development level in
the Yangtze River Economic Belt was within the range of 0.102-0.214; it indicated that
the proportion of city units with a lower level of rural transformation development was
slightly larger.
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The standard kurtosis coefficient of the rural transformation development level in the
Yangtze River Economic Belt changed within the range of 0.022-0.051; it showed that the
frequency distribution was smoother than the normal distribution. Based on the statistical
analysis of the frequency distribution index, it can preliminarily be concluded that rural
transformation and development of the Yangtze River Economic Belt showed a weak
distribution since 1978, but this analysis lacked a geographical spatial perspective.

The level of population development transformation in the Yangtze River Economic
Belt fluctuated within the range of 0.068-0.118; the level of land use transformation changed
within the range of 0.084-0146, and the level of industrial development transformation
evolved within the range of 0.051-0.099 from 1978 to 2018. During the whole research
period, the characteristics of rural transformation development in different dimensions
showed “land use transformation level > population development transformation level
> industrial development transformation level”. This indicates that there were some
differences in the various dimensions of regional rural transformation development; how
to coordinate the coupling development of rural elements of “population, land use and
industry” is an important way to promote rural transformation development in the Yangtze
River Economic Belt.

3.2. Spatial Pattern Differentiation

The Global Moran’s I index was used to analyze the spatial pattern characteristics
of the rural transformation development in the Yangtze River Economic Belt [44]. Based
on GeaDAQ95 software, the paper calculated the Global Moran’s I value of the rural
transformation development level in the Yangtze River Economic Belt from 1978 to 2018
(Table 2); on the test level of 0.1%, the Global Moran’s I of rural transformation development
level in the Yangtze River Economic Belt was positive, and the value was within the range
of 0.3453-0.4892; it indicates that the rural transformation development level of the Yangtze
River Economic Belt showed a positive autocorrelation since 1978; the rural transformation
development of the Yangtze River Economic Belt presented the spatial evolution trend of
“club convergence”. At the same time, the Global Moran’s I value of the rural transformation
development level of the Yangtze River Economic Belt was dominated by the rising trend;
the Global Moran’s I value increased by 41.67%; it indicates that the positive correlation
between the rural transformation development level of the Yangtze River Economic Belt
has become increasingly significant, and the spatial agglomeration of rural transformation
development has become more and more intense since the reform and opening up.

Table 2. Global Moran’s I value of rural transformation development.

Global Moran’s

Time I E() Z() P(I)
1978 0.3453 —0.1105 2.45 0.001
1988 0.3936 —0.1106 2.48 0.001
1998 0.4378 —0.1105 2.52 0.001
2008 0.4509 —0.1104 2.59 0.001
2018 0.4892 —0.1103 2.63 0.001

Note: E(I) is the expected value; Z(I) is the test value; P(I) is the significant level.

According to the LISA theoretical formula, the LISA index value of the rural transfor-
mation development level was calculated, and the LISA spatial agglomeration map of rural
transformation development in The Yangtze River Economic Belt from 1978 to 2018 was
drawn (Figure 4). The LISA aggregation graph was divided into four types: @ H (High)-H
(High): the rural transformation development level of the city itself and neighboring cities
are both high; @ H (High)-L (Low): the level of rural transformation development in
the city itself is high, and the neighboring city is low; @ L (Low)-H (High): the level of
rural transformation development in the city itself is low, and the neighboring city is high;
® L (Low)-L (Low): the level of rural transformation development in the city itself and
neighboring city are low.



Sustainability 2022, 14, 2584

8 of 16

(2) 1988

(3) 1998 (4) 2008

(5) 2018

L-H
L
EmH-H

Figure 4. The LISA evolution of rural transformation development in the Yangtze River Eco-

nomic Belt.

@)

@

®G)

4)

H-H type. During the research period, this type was mainly concentrated in the
Shanghai and the southern part of Jiangsu, forming a high-value hot spot for rural
transformation development in the Yangtze River Economic Belt. After 2008, the
Hangzhou-Shaoxing-Ningbo and Wanjiang city belt were evolved into the H-H type.
H-L type. This type of spatial differentiation pattern was relatively stable, mainly
concentrated in the middle area of the Yangtze River; the Wuhan metropolitan area,
Changsha-Zhuzhou-Xiangtan urban agglomeration, southwest Zhejiang urban ag-
glomeration and Chengdu-Chongging urban agglomeration were the sub-hot spot
areas of rural transformation development in the Yangtze River Economic Belt.

L-H type. During the study period, the number of cities in the Yangtze River Economic
Belt were the largest, and it was also relatively widespread. It was mainly concentrated
in the northern Jiangsu region, southern Anhui region, central Guizhou economic
circle and central Yunnan urban agglomeration; only a few cities such as Lijiang,
Suizhou and Ziyang were replaced.

L-L type. This type was mainly distributed in the upper reaches of the Yangtze River,
such as western Sichuan and the southwest Yunnan region. These areas had poor
natural conditions and a poor geographical location; the level of rural development
was at a low level, and the capacity for transformation development was low. It was
a low-value spatial subsidence area in the rural transformation development of the
Yangtze River Economic Belt.
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3.3. Driving Mechanism
3.3.1. Analysis of Influencing Factors

Theoretically, rural transformation development was mainly influenced by the cou-
pling effects of multiple factors, such as resource endowment, traffic location, economic
development and the policy system and so on [45,46]. In view of this, the paper selected
per capita cultivated land area (X1), elevation <500 m proportion (Xy), network density (X3),
per capita GDP (X4), per capita fixed asset investment (X5), per capita total retail sales of
social consumer goods (X¢) and proportion of agricultural expenditure (X7) as the impact
factors, and the geographic detector model was used to explore the seven specific indicators
influencing the rural transformation development of the Yangtze River Economic Belt from
1978 to 2018, to reveal the effect intensity and difference of each indicator factor on the rural
transformation development of the Yangtze River Economic Belt in different periods.

Secondly, based on ArcGIS10.2 software, the natural classification of the factors in-
fluencing the spatial-temporal differentiation of rural transformation development in the
Yangtze River Economic Belt was conducted, and the intensity value g of each indicator
factor was measured using Geo Detector software (Table 3). Theoretically, the larger the
g value is, the more significant the effect of this factor on the differentiation of rural trans-
formation development will be; it indicates that this factor is the main factor affecting the
spatial-temporal differentiation of rural transformation development in the Yangtze River
Economic Belt from 1978 to 2018.

Table 3. The influencing factors of rural transformation development.

Year Xl X2 X3 X4 X5 Xﬁ X7

1978 0.32 0.25 0.41 0.51 0.45 0.39 0.35
1988 0.27 0.21 0.42 0.56 0.49 0.42 0.38
1998 0.22 0.17 0.44 0.60 0.55 0.45 0.41
2008 0.17 0.14 0.49 0.65 0.59 0.48 0.44
2018 0.12 0.09 0.51 0.69 0.62 0.52 0.45

The effect intensity of indicator factors influencing the differentiation of rural transfor-
mation development changed significantly in the Yangtze River Economic Belt in different
periods. In general, the action intensity of indicator factors such as per capita cultivated
land area (X;) and elevation <500 m proportion (X;) gradually decreased during the study
period; it indicates that the influence of natural conditions factors on rural transforma-
tion development was weakened. The action intensity of indicator factors such as per
capita GDP (Xy), per capita fixed asset investment (X5) and per capita total retail sales
of consumer goods (X4) was increasing, which were the most important factors affecting
spatial differentiation of rural transformation development in the Yangtze River Economic
Belt. Furthermore, index factors such as network density (X3) and the proportion of
agricultural expenditure (Xy) also have significant influences on the rural transformation
development differentiation.

3.3.2. Analysis of the Influence Mechanism

(1) Natural condition. The difference of natural factors will directly affect the rural re-
source endowment and land use mode, which is an important basis for the formation
of the differentiation pattern of rural transformation development. However, with
rapid urbanization and industrialization, the impact of the agricultural economy on
rural transformation development is gradually decreasing [47]. The per capita culti-
vated land area in the upper, middle and lower reaches of the Yangtze River Economic
Belt were taken as independent variables; the level of rural transformation devel-
opment in the corresponding period was the dependent variable for the correlation
analysis (Table 4). There was a positive correlation between per capita cultivated land
area and rural transformation development, but this positive correlation trend ap-
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peared to be weakening. The upper reaches of the Yangtze River Economic Belt have a
superior physical geographical environment; the cultivated land resource is rich, and
the rural resource endowment condition is good; it plays a certain role in promoting
rural transformation development. The terrain in the lower reaches of the Yangtze
River Economic Belt is relatively complex, and arable land resources are scarce. This
difference in natural conditions is the basic factor affecting the differentiation of rural
transformation development in the Yangtze River Economic Belt.

Table 4. Correlation between rural transformation development level and per capita cultivated land

area in the Yangtze River Economic Belt.

R 1978 1988 1998 2008 2018
(upper reaches) 0.513 *** 0.468 *** 0.485 *** 0.355 ** 0.321 **
R (middle reaches) 0.536 *** 0.501 *** 0.472 *** 0.401 *** 0.352 **
R (lower reaches) 0.605 *** 0.553 *** 0.463 *** 0.388 ** 0.303 **

Notes: R is the pearson correlation coefficient, significant at the *** 0.01 level, ** 0.05 level.

@)

®)

Economic social development. Economic and social development factors play a lead-
ing role in rural transformation development. With the development of a regional
economy and society, especially the acceleration of urbanization and industrialization,
and the acceleration of urban and rural population mobility, urban capital and tech-
nology and information flow to rural areas, it leads to the constant optimization and
adjustment of industrial structures in rural areas and the constant change of landscape,
production and lifestyle in rural areas [48]. At the same time, rural transformation
development will also have a positive effect on regional per capita GDP, and there
is a mutually promoting relationship between them. The rural transformation and
development levels of the top eight and the bottom eight cities in the Yangtze River
Economic Belt in 2018 were extracted, respectively (Table 5). The average per capita
GDP of the top eight cities and the bottom eight cities was 0.422 and 0.170; the degree
of rural transformation development in cities with a high economic development
level was much higher than that in cities with backward economic development. The
lower reaches of the Yangtze River Economic Belt have been land of economic and
social development, and rural industrialization has laid an important foundation
for rural development transformation. In contrast, the process of urbanization and
industrialization in the upper and middle reaches is relatively slow; the primitive
accumulation of rural development is relatively weak, and the endogenous driving
force for rural transformation development is insufficient. This difference in the eco-
nomic and social development level was the leading factor causing the differentiation
of rural transformation development in the Yangtze River Economic Belt.

Traffic accessibility. Traffic accessibility has an important impact on rural transfor-
mation development. Rural areas with good traffic conditions are more likely to be
influenced by urban radiation, which is conducive to the flow of talent, capital and
information so as to better realize rural transformation development [49]. Based on
SPSS software, the rural transformation development levels in the upper, middle
and lower reaches of the Yangtze River Economic Belt were taken as the dependent
variable Y, and the density of traffic network was used as the independent variable
X (Figure 5). The rural transformation development in the upper, middle and lower
reaches showed a significant positive correlation with the traffic density network, and
traffic accessibility was an important condition for rural transformation development.
The lower reaches of the Yangtze River Economic Belt are flat; the rural industrial-
ization process is earlier, and the rural transport infrastructure construction level is
high; it has a significant promoting effect on the regional rural transformation devel-
opment. In contrast, the upper reaches of the rural geographical location do not have
advantages, and transportation infrastructure is relatively backward. The difference
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of traffic accessibility was the prerequisite factor affecting the rural transformation
development in the Yangtze River Economic Belt.

Table 5. Comparison of rural transformation development between the top eight cities and the

bottom eight cities in terms of per capita GDP.

Top 8 per Rural Last 8 per Rural
City Capita Transformation City Capita Transformation
GDP(Yuan) Development Level GDP(Yuan) Development Level
Wuxi 174,270 0.443 Bozhou 24,547 0.201
Suzhou 173,765 0.457 Ganzhi 24,446 0.187
Nanjing 152,886 0.432 Shaoyang 24,178 0.184
Changzhou 149,275 0.378 Wenshan 23,568 0.164
Wuhan 145,545 0.411 Xiangxi 22,885 0.172
Hangzhou 140,180 0.422 Fuyang 21,589 0.158
Changsha 136,920 0.384 Bazhong 19,458 0.152
Shanghai 134,982 0.455 Zhaotong 15,987 0.145
Mean 150,977 0.422 Mean 22,082 0.170
0.8 0.8
a. upper reaches b. middle reaches
0.7 s 0.7 >
0.6 ) X 0.6
3:/ ° .
0.5 . 0.5
04 y =0.5223In(x) +0.7853 04 ¢ y = 0.4248In(x) + 0.7573
’ R2=10.7829 ’ R2=0.6783
0.3 0.3
0.3 0.4 0.5 0.6 0.7 0.8 0.9 0.3 04 0.5 0.6 0.7 0.8 0.9
0.8
c. lower reaches
0.7 :
0.6
0.5 /
°
y =0.559In(x) + 0.8673
0.4 R?=0.8309
0.3
0.3 04 0.5 0.6 0.7 0.8

Figure 5. Correlation of rural transformation development and traffic network density.

4)

Policies and systems. The policies and systems directly reflect the government’s
guidance to regional rural development, and it is an important driving force to pro-
mote regional rural development transformation. When policies and systems fail to
adapt to the new situation of rural development, it will inevitably lead to difficulty in
exerting rural resource advantages and hinder the process of rural transformation de-
velopment. Integration of urban and rural household registration systems, education
policy, social security policy, as well as the adoption of financial discount policy, and
so on can effectively guide various factors to flow to rural areas and are an important
policy guarantee to realize rural transformation development [50,51]. At present, the
lower reaches of the Yangtze River Economic Belt attach importance to rural planning
and construction, establish and improve supporting policies for rural transformation
development and effectively promote rural transformation development from the
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perspective of macro policy guidance. In contrast, the relevant policies and systems
for rural development in the upper and middle reaches were not complete, and the
promotion effect of policies and systems on regional rural transformation develop-
ment was relatively weak. The difference of policies and systems was the driving
force of the rural transformation development difference.

On the whole, rural transformation development of the Yangtze River Economic Belt

has been mainly influenced by multiple factors, such as natural conditions, economic and
social development, traffic accessibility and policies and systems, and the interaction of
these factors drove the evolution of the spatial-temporal pattern of rural transformation
development in the Yangtze River Economic Belt (Figure 6). In the future, the rural
transformation development of the Yangtze River Economic Belt will be spatial-temporal
displacement under the influence of these influential factors.

Natural condition Economic social development
TSy n
= Rural resource endowment ,' Rural 1 = Level of urbanization
= Cultivated land resource I transformation ! = Rural industrialization
I development '
7

= Water and heat condition i\

= Rural industry optimization

Temporal Spatial

evolution difference
Traffic accessibility e —\—/~ o Policies and systems
= Rural topography ’ Spatial- '\‘ = Household registration system
= Transportation infrastructure i temporal ! = Social security policy
= Traffic network density . ‘ patten P - = Financial security policy

Figure 6. Comprehensive driving mechanisms of rural transformation development.

4. Discussion

@

@)

On the driving mechanism of rural transformation development, Clock [11], based
on the regulation theory, proposed to evaluate rural transformation from three di-
mensions: economic change, social and cultural restructuring and the redesign of
the role of the state; this was an important paradigm for explaining the mecha-
nism of rural transformation in developed countries. The market, state and social
change mechanisms of rural transformation were more commonly used in Chinese
academic circles; most of the literature on the rural transformation mechanism was
not opposed to adopting the research framework of the trinity of state, market and
society, which could accommodate some new characteristics in the process of rural
transformation [52-54]. Through the empirical analysis of the driving mechanism of
rural transformation development in the Yangtze River Economic Belt, it could be
found that rural transformation development was the result of internal driving forces,
foreign aid driving forces and policy driving forces; this empirical conclusion was
basically consistent with the views of the above scholars.

According to the spatial agglomeration types of rural transformation development
analyzed in the paper, combined with the socio-economic development conditions
and leading function positioning of different spatial agglomeration types, different
optimization development strategies need to be adopted [55]. @ The rural transforma-
tion development level of the H-H and H-L types was relatively high; in the future,
this type of rural transformation development needs to cultivate a new rural industrial
system adapted to the development of urbanization; accelerate the integration of rural
first, second and third industries and guide more capital, technology and talent to
flow to rural areas. We should develop new rural industries and forms of business
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and promote the in-depth integrated development of agriculture, tourism, cultural
industries and other related industries so as to promote the upgrading of traditional
rural industries. At the same time, it is necessary to strengthen the rational layout
of various elements in rural areas, optimize the “three-life (production, living and
ecology)” space in rural areas and improve the regional functions of this type of rural
area. @) The rural transformation development level of the L-L and L-H types was
relatively low; in the future, this type of rural development needs to focus on cultivat-
ing talents in rural construction and attracting college students to return home to start
businesses. We will train a new type of professional farmer to improve the efficiency
of agricultural production activities. We will train a number of rural administrative
officials who understand agriculture and love the countryside to modernize rural
governance. We should continue to deepen the reform of the rural construction land
system, establish a rural collective construction land market system, build a unified
urban and rural construction land market, constantly activate the vitality of rural land
factors and promote the sustainable transformation and development of this type of
countryside. Through classification guidance, it provides practical reference for the
rural transformation development in the Yangtze River Economic Belt.

There are still some deficiencies and deepening directions in this paper on the spatial-
temporal differentiation of rural transformation development in the Yangtze River
Economic Belt under multiple time scales. What are the characteristics of different
types of rural transformation development? How can one reveal the role of local gov-
ernment in the process of rural transformation development? In addition, household
factors are an important factor affecting rural transformation development; how can
one reveal the influencing mechanism of household factors on rural transformation
development differentiation in the Yangtze River Economic Belt? This is the direction
that this paper needs to deepen further.

5. Conclusions

Based on the interpretation of the basic connotation of rural transformation develop-

ment, the paper constructed an evaluation index system from the perspectives of popula-
tion transformation, land use transformation and industrial development transformation.
Taking the Yangtze River Economic Belt as an empirical region, the paper revealed the
spatial-temporal pattern and driving mechanism of rural transformation development.
The main research conclusions included the following three aspects:

@

@)

Through the statistics of the frequency distribution index, it could be seen that the
level of rural transformation development in the Yangtze River Economic Belt had a
relatively high degree of imbalance since 1978, and urban units with a low level of
rural transformation development accounted for a large proportion. In addition, in
terms of sub-dimensional characteristics, the sub-dimensional characteristics of rural
transformation development showed that land use transformation > population devel-
opment transformation > industrial development transformation, indicating that there
were some differences in various dimensions of rural transformation development
in the Yangtze River Economic Belt region, and the rural industrial transformation
development level was still at a low level.

Based on the GIS analysis platform, through the analysis of Global Moran’s I index,
the rural transformation development has manifested the spatial distribution trend of
“club convergence” in the Yangtze River Economic Belt. Through the analysis of the
Local LISA Index, four different spatial agglomeration types of rural transformation
development were obtained; the H-H type was mainly concentrated in southern
Jiangsu, Shanghai and Hangzhou-Ningbo; the H-L type was mainly concentrated in
the Wuhan metropolitan area, Changsha-Zhuzhou-Xiangtan urban agglomeration,
southwest Zhejiang urban agglomeration, and Chengdu-Chongqing urban agglom-
eration; the L-H type was relatively widespread, while the L-L type was mainly
concentrated in western Sichuan and southwest Yunnan. The spatial correlation analy-
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sis of rural transformation development is helpful to further clarify the characteristics
of the rural transformation pattern in the Yangtze River Economic Belt since the reform
and opening up.

(3) Through the empirical study of the geographic detector model, it was concluded that
natural conditions, economic social development, traffic accessibility, policies and
systems were the leading factors affecting rural transformation development in the
Yangtze River Economic Belt. Among them, natural conditions were the basic factors
affecting the differentiation of rural transformation development, and the good natu-
ral endowment conditions in the lower reaches have laid an important foundation for
rural transformation development. Economic and social development was the leading
factor affecting the rural transformation; with the continuous improvement of rural
industrialization and urbanization, the process of rural transformation development
was faster, which was most obvious in southern Jiangsu. Transportation accessibility
was a prerequisite factor affecting the differentiation of rural transformation develop-
ment; rural areas with good transportation conditions were easily influenced by urban
radiation, which promoted the flow of factors between urban and rural areas and pro-
moted the transformation. Policies and systems factors were macro factors that affect
the differentiation of rural transformation development; policies and systems factors
directly reflected the guidance of the government to regional rural development, and
they were an important driving force to promote regional rural transformation; the
integration of urban and rural household registration systems, education policy and
social security policy could effectively guide various factors to flow to rural areas; this
was an important policy guarantee to achieve rural transformation development. In
the future, the spatial-temporal pattern of rural transformation development in the
Yangtze River Economic Belt will continue to evolve due to the comprehensive effect
of four factors.
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