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Revealing the key influencing factors in urbanization is of great significance to the operability of national urbanization planning
and decision-making. Taking 110 cities in the Yangtze River Economic Belt (YREB) as the sample, this paper explores the driving
mechanism of urbanization development during 2007–2016 by using Geographically and TemporallyWeighted RegressionModel
(GTWR). *e results show that the effects of the four dominant factors of social economy, education, secondary industry, and
living environment are in line with expectations, with strong time fluctuation, obvious spatial nonstationarity, and a certain spatial
gradient distribution. *e formulation and implementation of the urbanization strategy should be based on the driving
mechanism shown by the four models, coordinate the use of relevant policies, and give priority to ensuring the effective play of the
primary driving factors.

1. Introduction

China has experienced the fastest urbanization rate in the
world since 1978 [1]. By the end of 2017, China’s urban
population accounted for 58.52%, and a transitional period
from rapid growth to quality improvement and a critical
transitional period from low-quality development to high-
quality development have been observed [2]. New ur-
banization is the only strategy for achieving modernization
in China, and it not only determines the future of ur-
banization in China but also influences the quality and
prospects of urbanization development worldwide. *e
Communist Party of China (CPC) and the government
have attached great importance to urbanization con-
struction. *e 19th National Congress of the CPC and the
No. 1 document of the Central Committee in 2019

proposed that the urbanization of the agricultural transfer
population should be accelerated, full coverage of basic
public service facilities in urban areas should be promoted,
and the quality of urbanization development should be
further improved. Ensuring steady urbanization develop-
ment is important not only for realizing rural revitalization
but also for realizing the great rejuvenation of the Chinese
nation. However, China has a vast territory and large
differences are observed in resource endowment, natural
environment, industrial structure, demographic charac-
teristics, etc.; moreover, the existing management policies
that promote strong universality and weak targeting [3] can
no longer satisfy the needs of new urbanization. To sci-
entifically formulate and implement differentiated man-
agement and control strategies based on the temporal and
spatial patterns of factors that influence urbanization in

Hindawi
Complexity
Volume 2021, Article ID 7557346, 11 pages
https://doi.org/10.1155/2021/7557346

mailto:z0005072@zuel.edu.cn
https://orcid.org/0000-0002-2319-1095
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2021/7557346


various regions and their heterogeneous characteristics [4],
optimizing the existing policy system and promoting the
healthy development of urbanization have become im-
portant issues that must be resolved.

Urbanization is a complex process of social and eco-
nomic development and changes. Scholars at home and
abroad have conducted important research on its influ-
encing factors based on geography [5, 6], sociology [7, 8],
urban science [9, 10], and other disciplines. In terms of
scale, urbanization mainly involves counties [11], prov-
inces [12], cities [13], and urban agglomerations [14].
Qualitative analyses, spatial lag models, and spatial error
models are mostly used to study urbanization [15, 16].
Although the research scales and methods differ, most
scholars believe that urbanization development is closely
related to the industrial structure, economic development,
fixed asset investment, etc. [17–19]. *e factors that affect
urbanization development have diverse characteristics.
Studies have suggested that the driving forces underlying
urbanization have regional differences, and the GWR
model is an effective method of resolving spatial non-
stationarity [20]. *ese studies have provided a deeper
understanding of urbanization development, although
there is still room for further research. (1) Research scale:
research on the selection and dominant model of the core
characteristics of individual cities, especially in the context
of the overall policy orientation of the strategic devel-
opment perspective, is rare. (2) Research method:
according to Ullman’s spatial interaction theory [21],
geographic spatiotemporal data have strong spatiotem-
poral nonstationary characteristics. Changes in time and
geographic space will cause changes in the relationship
and structure of variables. Urbanization development is a
spatiotemporal nonstationary process; thus, related factors
affect each other at different times and lead to inconsis-
tencies in their driving forces [9]. Spatial data analysis
methods only consider spatial heterogeneity and ignore
the unbalanced influence of the temporal dimension.
GTWR can comprehensively reflect temporal and geo-
spatial characteristics, thereby effectively compensating
for the deficiency of current research. As a unit of regional
economic development, the unbalanced development of
cities and towns seriously restricts the integrated devel-
opment of regional economies. By constructing the GTWR
model, the spatial heterogeneity of urbanization can be
fully understood and further resolved and the regional
agglomeration effect can analysed to realize the integrated
development of regional economies [22].

Based on these factors, this paper takes 110 cities in the
YREB as the research object and analyses the factors that
affect urbanization development as a spatiotemporal change
system by constructing a GTWR model that can compre-
hensively reflect the characteristics of time and geographic
space. *is proposed method has important theoretical and
practical significance for scientifically understanding the
temporal and spatial evolution law of urban development,
promoting new urbanization and high-quality development,
and promoting the healthy and steady development of ur-
banization in the YREB.

2. Research Methods and Data Sources

2.1. Research Method

2.1.1. Geographically Weighted Regression. Compared with
the traditional OLSmodel, GeographicWeighted Regression
(GWR) can use spatial relationships to reflect the nonsta-
tionary characteristics of parameters in different spatial
positions so that the relationship between research variables
changes based on the spatial position [23]. *e model
structure is as follows:

yi � β0 ui, vi(  + 
k

βk ui, vi( xik + εi, (1)

where yi is the value of the dependent variable at the
geographic location (ui, vi), (ui, vi) is the geographic centre
coordinate of the sample spatial unit, β0(ui, vi) is the con-
stant at the geographic location (ui, vi), βk(ui, vi) is the value
of the function βk(u, v) at the spatial position of sample i,
and εi represents the spatial random residual.

2.1.2. Spatiotemporal Geographic Weighted Regression.
Although the GWRmodel considers spatial nonstationarity,
it ignores temporal nonstationarity due to the selection of
cross-sectional data samples. *e geographically and tem-
porally weighted regression (GTWR) method takes into
account the nonstationary characteristics of time and space,
thereby improving the accuracy of the estimated value [24].
*e model is as follows:

yi � β0 ui, vi, ti(  + 
k

βk ui, vi, ti( xik + εi, (2)

where yi is the dependent variable at the observation point
(ui, vi, ti); xik represents the value of the k-th explanatory
variable of the sample point i; (ui, vi, ti) represents the three-
dimensional coordinates of the i-th sample point, and the
latitude and longitude data of each city can be used to
calculate the spatial distance between two sample points; t is
the time distance; β0(ui, vi, ti) represents the time-space
intercept term of the sample point i; βk(ui, vi, ti) represents
the regression coefficient of the k-th variable of the sample
point i; and εi represents the independent random error term
and generally obeys the N(0, δ2) distribution. Using the
locally weighted least squares method, the estimated value of
each regression coefficient at observation point i can be
obtained:

β ui, vi, ti(  � X
T
W ui, vi, ti( X 

−1
X

T
W ui, vi, ti( Y, (3)

where W(ui, vi, ti) � diag(αi1, αi2, . . . , αin) represents the
diagonal matrix of n-th order space-time distance weights,
Wij � exp(−d2

ij/b
2). *e spatiotemporal distance d ST can be

expressed as a linear combination of the spatial distance d S

and the temporal distance d T, with d � λdS + μdT, where λ
and μ represent scale factors of the balanced space and time
distance, respectively.

If μ � 0, only spatial nonstationarity and spatial distance
are considered and the GTWRmodel is simplified to a GWR
model; if λ � 0, only time nonstationarity and time distance
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are considered and the GTWRmodel is simplified to a TWR
model.*e cross-validation (CV)method is currently widely
used to determine the bandwidth b. When the CV value
reaches the minimum, the corresponding b value is the
optimal bandwidth. *e expression is as follows:

CV � 
n

i

Yi − Yi(b) 
2
. (4)

2.2. Data Sources. Urbanization is a historical process of
human production and lifestyle transformation from rural to
urban, and it is characterized by the transformation of the rural
population to the urban population and the continuous de-
velopment and improvement of cities. Because of the different
understandings of urbanization, the measurement methods are
also different, and they mainly include single indicators and
multiple comprehensive indicators. Some scholars believe that
the core of urbanization is human urbanization, which is
measured by the proportion of urban permanent residents in
the total population. Studies have also established multiple
composite index systems based on the population, economy,
infrastructure, public services, quality of life, etc., to compre-
hensively consider the level of urbanization [25]. Although this
method can comprehensively reflect urbanization, the nu-
merical results are prone to large deviations due to the different
selection standards of indicators. To prevent abnormal fluc-
tuations in the evaluation process of population urbanization,
this paper adopts a single indicator method, namely, the
proportion of the urban population, as a measure of urbani-
zation. *e research data were obtained from the “China City
Statistical Yearbook” (2008–2017), “China Statistical Yearbook
for Regional Economy” (2008–2014), and statistical yearbooks
of provinces and cities. To ensure the continuity of the data due
to the spatial model, the samples in the YREB were screened
one by one, and 110 cities were finally included.

2.3. Determination of Factors Affecting Urbanization.
Urbanization development is affected by multiple factors
and presents a relatively complicated formation mechanism,
and a consensus has not been reached among domestic and
foreign academic circles. Reviews of the existing literature
[26–28] indicate that population size [29], industrial
structure [30], investment output [31], etc. all play a sig-
nificant role in the improvement of urbanization. However,
differences in regional conditions, such as the resource
endowment, social culture, geographic location, and eco-
nomic development level, have different effects on urbani-
zation. According to the representativeness and diversity of
the indicators as well as the authenticity and availability of
the data, a total of 21 indicators related to urbanization
development, including economy, society, education, in-
dustry, and environment, were selected (Table 1). Among
them,X1,X5, X6, X9, X14, X20, and X21 represent changes in
the economic development level. An active economicmarket
is the premise and inexhaustible driving force for urbani-
zation development. X4, X11, X13, and X17 are selected to
represent changes in the level of social development. Perfect

social security can provide appropriate urban management
services and promote people-oriented urbanization devel-
opment. X10, X12, X18, and X19 are selected to represent the
change in education level. Education can improve the quality
of the population, promote the overall development of
people, and continuously provide high-end talent for ur-
banization construction. X2, X3, X7, and X8 are selected to
represent the change in the industrial development level. A
solid industrial foundation, advanced industrial structure,
and industrial transformation and upgrades over time have
multiple effects (e.g., absorption, spillover, and coordina-
tion) on the promotion of urbanization. X15 and X16 are
chosen to represent the change in living environment level.
A good environment represents an important supporting
factor for the creation of a high quality of life for urban
populations.

In addition to the above theoretical analysis, to eliminate
the influence of data multicollinearity, this paper further
uses principal component analysis (classifying the variables
according to the load) to regress all principal components of
110 prefecture-level cities over the past 10 years. Four
dominant factors are extracted based on the principle that
the eigenvalue is greater than 1, and the maximum variance
is used to implement orthogonal rotation to the factor
loading matrix. According to the results, the variables X1,
X3,X4,X5,X6,X8,X9,X11,X13,X14,X17,X20, and X21 have
high factor loadings on the first principal component, and
they mainly reflect the influence of socioeconomic devel-
opment on urbanization and are considered the leading
factors of social economy (SHJJ). *e variables X10, X12,
X18, and X19 have higher factor loading on the second
principal component, and they mainly reflect the effect of
education on urbanization and are considered the leading
factors of education development level (JYSP). X2 and X7
have higher factor loading on the third principal component,
and they mainly reflect the effect of the secondary industry
on urbanization and are considered secondary industry
dominant factors (DECY). *e variables X15 and X16 have
higher factor loading on the fourth principal component,
and they mainly reflect the effect of the living environment
on urbanization and are considered the leading factors of the
living environment (SHHJ).

<e Driving Mechanism of Influencing Factors. (1) Social and
economic dominant factors (SHJJ): urban economic de-
velopment is the comprehensive embodiment of urban
strength, the basic driving force promoting the development
of urbanization, and the main factor of mutual influence
between cities. Social and economic development is an
important driving force for urban spatial expansion and
external form evolution. *e promotion of socioeconomic
aggregates and urban spatial expansion ensures urban
sustainable development and comprehensive competitive-
ness, which can not only improve urban land use efficiency
but also attract population flow and further accelerate the
process of urbanization. (2) Education development level
dominant factors (JYSP): regional education resources and
talent flow not only provide reliable talent support for re-
gional economic development but also meet the needs of
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regional industrial structure upgrading and transformation;
therefore, the impact on the level of urbanization is relatively
stable. (3) Secondary industry dominant factors (DECY):
secondary industry consumes a large amount of land re-
sources. Increases in the proportion of urban secondary
industry will also promote the expansion of land urbani-
zation, especially the demand for urban construction land,
which will further promote the transformation of other land
types to urban construction land. Moreover, secondary
industry will further extend the resource industry chain,
accelerate the transformation of industrial structure, im-
prove labour productivity, and accelerate the pace of ur-
banization. (4) Living environment dominant factors
(SHHJ): high-quality urban development aims to meet the
growing needs of the people for a better life, and additional
space should be allocated to rich resources and excellent
environments for urban development. Cities with a high-
quality ecological environment have a higher population
carrying capacity [32], which can attract a greater number of
people to cities and towns and improve the quantity and
quality of the urban population to enhance the development
degree of urbanization.

3. Results and Analysis

3.1. Model Comparison. To verify the applicability and ac-
curacy of the GTWR model, 10-year spatial panel data from
2008 to 2017 are used for the calculations and the GTWR
results are compared with the results of OLS, GWR, and
TWR. *e relevant parameters are shown in Table 2.

*e R2 and adjusted R2 values reflect the degree of model
fitting, and the residual sum of squares (RSS) reflects the
accuracy of the model. *e AICc value can be used as an-
other important criterion for evaluating the goodness of the
model, with a smaller value indicating a model with higher

accuracy. Table 2 shows that the fitting degree of the GTWR
model is 0.889, which is greatly improved compared to that
of the OLS, GWR, and TWR. *e AICc value is reduced to
−4192.680, which is much larger than 3, indicating that there
are significant differences in performance between the
models. *e RSS decreased from 6.113 for the OLS, 3.304 for
the GWR, and 3.853 for the TWR to 1.485, indicating that
the GWTR model has higher accuracy. Compared with the
GWR and TWR models, the regression coefficients of the
GTWR model are nonstationary in both temporal and
spatial distances; thus, it can better explain the temporal and
spatial distribution of factors affecting urbanization. *e
quartile table of the coefficients of each factor is further
calculated (Table 3). *e parameter estimates of each ex-
planatory variable show a large degree of change and vary in
positive and negative directions. *e change in the intensity
of the effect is obvious, indicating that the intensity of the
impact of these factors on urbanization in the YREB has
significant nonstationarity in both time and space.

3.2. Urbanization GTWR Model Estimation

3.2.1. Spatiotemporal Analysis of Dominant Social and
Economic Factors. *e estimated coefficient of “SHJJ” re-
flects the degree of influence of different regional socio-
economic developments on the level of urbanization.
ArcGIS was used to generate a spatiotemporal distribution

Table 2: Comparison of the model test results.

Model R2 Adj. R2 RSS AICc
OLS 0.714 0.713 6.113 −2613.858
GWR 0.815 0.814 3.304 −3304.639
TWR 0.819 0.818 3.853 −3134.103
GTWR 0.889 0.888 1.485 −4192.680

Table 1: Driving factors of urbanization.

Indicator Variable Unit
GDP per capita X1 10000 CNY
Proportion of secondary industry GDP X2 %
Proportion of tertiary industry GDP X3 %
Urban road area per capita X4 m2/person
Foreign investment per land X5 10000 CNY
Social investment in fixed assets per capita X6 10000 CNY
Proportion of secondary industry population X7 %
Proportion of tertiary industry population X8 %
Per capita retail sales of consumer goods X9 10000 CNY
Number of college students per 10,000 people X10 Person
Number of employees in urban X11 Person
Library collections per 10,000 people X12 Volume
Number of doctors per 10,000 people X13 Person
Average salary of employees X14 CNY
Green coverage rate of built-up area X15 %
Per capita green area in built-up area X16 ha/10000 persons
Electricity consumption of the whole society X17 kW·h
Per capita education expenditure X18 CNY
Education expenditure as a share of GDP X19 %
Per capita fiscal revenue X20 10000 CNY
Per capita fiscal expenditure X21 10000 CNY
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map of the coefficients of dominant social and economic
factors (Figure 1). *e size of each circle in the figure
represents the difference in the coefficient distribution in-
terval, which can reflect the strength of spatial non-
stationarity, and the number of circles represents the
number of intervals in the coefficient interval of the region in
a certain time, which can reflect the strength of time non-
stationarity. From the perspective of spatial distribution, the
influence of socioeconomic development and spillover ef-
fects on the improvement of urbanization in the region
gradually increases from east to west, thus showing a certain
gradient distribution, with regression coefficients ranging
from −0.76 to 1.86. Except for Baoshan and Pu’er, signifi-
cantly positive values are observed for other cities. From the
perspective of time, the regression coefficients of 13 cities
across four intervals, mainly distributed in Hubei, Hunan,
and Yunnan provinces in the central and western YREB,
indicating that the SHJJ impact factor in these areas has
significant nonstationarity over time; 47 cities, such as Hefei,
Xuzhou, and Changsha, across the three intervals, mainly
located in the middle and northeast of YREB, indicating
there are strong time nonstationarity; 18 cities across the two
intervals are mainly Nanjing, Nanchang, Chongqing,
Guiyang, etc., showing a random distribution trend; the ones
in a single interval are mainly distributed in more than 30
cities such as Shanghai, Suzhou, Wuxi, and Chengdu, in-
dicating that the SHJJ estimation coefficient in this region
has the weakest time nonstationarity.

*e influence of socioeconomic factors on urbanization
in eastern developed cities has been relatively stable pri-
marily because megacities and large cities are often regional
economic and cultural centres and thus can more easily
attract the labour, capital, and other resources of sur-
rounding cities. Moreover, the “Matthew Effect” easily
forms. As the main hub of the “One Belt One Road” strategy,
the Yangtze River Delta urban agglomeration includes
Shanghai, Zhejiang, and Jiangsu. Its natural conditions,
transportation location, financial support, human capital
investment, and other favourable conditions have promoted
the transformation and upgrading of the industrial struc-
ture, thereby enhancing its siphon effect and resource ag-
glomeration. *erefore, economic development and
urbanization in the region present a relatively stable scale
and foundation. Socioeconomic factors have a more obvious
impact on the urbanization of cities in the central and
western regions. First, in the middle of the YREB, there are
two major urban agglomerations: the Huaihe River and the
middle reaches of the Yangtze River. As an important re-
gional transportation hub, the urban agglomeration in the

middle reaches of the Yangtze River has obvious advantages
in transportation location, and it plays a key role in con-
necting the east and the west, as well as the north and the
south. Since the strategy for the rise of central China was
proposed during the 11th Five-Year Plan, interregional free
flow and efficient allocation of resources, industries, and
labour factors have been vigorously promoted. A core
economic growth area is gradually formed. As a demon-
stration zone for industrial transfer in Shanghai, Jiangsu, and
Zhejiang, the Jianghuai urban agglomeration has given full
play to the agglomeration effect and scale effect, promoted
the input of various resources in the surrounding area, and
promoted the urbanization level of the central region.
Second, the western region of the YREB covers Sichuan,
Guizhou, and Yunnan, and there are three major urban
agglomerations: Chengdu-Chongqing (national level),
central Yunnan, and central Guizhou (regional level). Since
the implementation of the Western Development Strategy,
the total investment in fixed assets in the whole society has
continued to increase, and the pace of infrastructure con-
struction has been accelerating. Important transportation
lines, such as the Chongqing-Guizhou Railway and the
Shanghai-Kunming Railway, have been built. Moreover, the
rapid development of industries with characteristics of big
data, big health, and big tourism has promoted the im-
provement of regional urbanization [33].

3.2.2. Spatiotemporal Analysis of the Leading Factors for
Education Development Level. *e estimated coefficients of
JYSP reflect the impact of different levels of regional edu-
cation development on the level of urbanization in the re-
gion. Using ArcGIS to generate the spatiotemporal
distribution map of the leading factor of education devel-
opment (Figure 2), the impact of education development on
urbanization shows a positive correlation trend in 99.1% of
the cities, indicating that education has a positive role in
promoting the process of urbanization. Spatially, the impact
of urbanization gradually increases from −0.03 to 1.01 from
east to west, thus showing a certain gradient distribution.
From the perspective of time, the regression coefficients span
the three regions of Pu’er, Liupanshui, and Bijie, indicating
that the intensity of the JYSP impact factor on the urban-
ization level of these regions has obvious nonstationary
characteristics in time; cities across three intervals include
Chengdu, Ziyang, Nanchang, and Jingzhou, which are also
gathered, indicating that the estimated coefficient of JYSP
has strong temporal nonstationarity; the main cities across
two intervals are provincial capital cities, such as Changsha,
Wuhan, Hefei, Hangzhou, and Nanjing; the cities located in
a single interval are mainly distributed in the eastern cities of
the Yangtze River Delta, indicating that the JYSP estimation
coefficients in this region have the weakest time
nonstationarity.

Crossing the third and fourth intervals shows that the
flow of educational resources and talent in the region occurs
more frequently, thus causing certain fluctuations in the
integration of science, education, and human resources and
indirectly promoting the improvement of urbanization. As

Table 3: GTWR model test results.

Quantile Minimum Lower
quartile Median Upper

quartile Max

Intercept −0.482 −0.109 −0.006 0.095 0.466
SHJJ −0.760 0.477 0.588 0.732 1.868
JYSP −0.033 0.330 0.445 0.545 1.008
DECY −0.112 0.451 0.650 0.807 1.725
SHHJ −0.454 −0.013 0.089 0.185 0.663
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capital cities, Changsha, Wuhan, Hefei, Hangzhou, and
Nanjing have many universities and colleges; adequate ed-
ucational resources provide reliable talent support for re-
gional economic development and meet the needs of regional
industrial structure upgrading and transformation. *us, the
impact is relatively stable. Compared with the central and
western regions of the YREB, the cities in the Yangtze River
Delta region have not only a large number of colleges and
universities but also a higher level of economic development.
Tertiary industries, such as finance, services, and e-commerce,
are developed, and the degree of urbanization is at a higher
level. *e increase in the level of urbanization in the central

and western regions has a low driving force for educational
development, which is relatively stable.

3.2.3. Spatiotemporal Analysis of the Dominant Factors in
Secondary Industry. *e estimation coefficient of “DECY”
reflects the influence of secondary industry in different
regions on the level of urbanization. ArcGIS was used to
generate the spatiotemporal distribution map of the coef-
ficients of the secondary industry (Figure 3), and it shows
that the secondary industry and spillover effects on the
improvement of urbanization are mainly concentrated in the
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Figure 2: Spatiotemporal distribution of educational development.
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Figure 1: Spatiotemporal distribution of dominant socioeconomic factors.
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central and western regions, with a gradient distribution that
gradually increases from east to west. From a temporal
perspective, regression coefficients that span four intervals
are mainly concentrated among ten cities, including Xinyu,
Ganzhou, and Liupanshui, and they indicate that the DECY
impact factor has obvious nonstationarity on urbanization
in these regions; cities with regression coefficients that span
three intervals are mainly concentrated in the middle rea-
ches of the Yangtze River, Chengdu-Chongqing urban ag-
glomeration, and central Yunnan urban agglomeration, and
they indicate that the DECY estimation coefficient has
strong temporal nonstationarity; regression coefficients that
span two intervals are mainly found in Shanghai, Jiangsu,
and Zhejiang; and regression coefficients within a single
interval are not found for any cities, indicating that the
DECY estimation coefficients of all cities have strong
temporal nonstationarity.

Since the national implementation of the “Eleventh Five-
Year Plan,” the western region has continued to undertake the
transfer of industrial technology from the east, further extend
the resource industry chain, and gradually build four industrial
bases for energy, resource deep processing, equipment
manufacturing, and strategic emerging industries. *ese mea-
sures can serve the local economy, inject new vitality, further
promote the transformation of industrial structure, increase
labour productivity, and accelerate the pace of urbanization.
Hubei and Hunan, located in the central part of China, are in a
period of rapid development of industrialization and urbani-
zation. It is easier to undertake the transfer of energy-con-
suming and polluting backward industries in developed regions.
*erefore, the proportion of the secondary industry has a
greater impact on urbanization. *e ferrous metal smelting,
automobile manufacturing, and coking industries in Hubei,
Hunan, and Jiangxi were all important industries at this stage
and played an important role in accelerating the development of
urbanization. Eastern regions, such as Shanghai, Jiangsu, and

Zhejiang, have formed pillar industries represented by tertiary
industries, such as modern logistics, finance, and e-commerce,
which have a greater driving force for urbanization.

3.2.4. Spatiotemporal Analysis of the Living Environment.
*e estimated coefficient of SHHJ reflects the influence of the
living environment in different regions on the level of ur-
banization in this region. We used ArcGIS to generate a
spatiotemporal distribution map of coefficients of the living
environment (Figure 4). In terms of space, the areas where the
living environment and spillover effects have a greater impact
on the improvement of urbanization are mainly concentrated
in the central and northeastern regions, and those with less
impact are distributed in places such as Shanghai, Zhejiang,
and Sichuan, and the gradients are obvious. In the temporal
dimension, the cities with regression coefficients that span
four intervals are mainly concentrated in Hunan, Yunnan,
and Jiangxi, indicating that the SHHJ impact factor has
obvious nonstationarity on urbanization in these areas; the
cities with regression coefficients that span three intervals are
mainly concentrated in Chongqing, Shanghai, Zhejiang,
Jiangsu, and Hubei, indicating that the SHHJ estimation
coefficient has strong temporal nonstationarity; cities with
regression coefficients that span two intervals include Suiz-
hou, Xiaogan, Fuzhou, and Jiujiang; and no cities present
regression coefficients located in a single interval, indicating
that the SHHJ estimation coefficients of the entire region have
strong temporal nonstationarity.

*e coefficients of living environment factors in the eastern,
middle, and western regions of the YREB are unevenly dis-
tributed. *e reasons are as follows: the eastern region has a
high level of productivity and development and significant
economic ties between cities, and favourable road traffic con-
ditions, human resources, location advantages, and industrial
agglomeration have promoted economic development in

N
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0.328537 – 0.646865

0.646866 – 0.951126

0.951127 – 1.725070

0 75 150 300 Miles

Figure 3: Spatiotemporal distribution of secondary industry.
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Shanghai, Zhejiang, and Jiangsu. With the help of national
support policy, economic development is increasing rapidly.
However, it has an impact on the green ecological environment
to a certain extent, which in turn affects the process of ur-
banization. *e urban agglomerations in the middle reaches of
the Yangtze River in the central region rely on the golden
waterways of the Yangtze River to develop automobile
manufacturing, metal smelting, and transportation while
restraining the responsiveness of resources and environmental
carrying capacity in the new urbanization process. *e western
region of theYREB is heavily influenced by topography, climate,
and other factors and is rich in green ecological resources, which
is conducive to the promotion of new urbanization. Along with
intensive economic development, the central, eastern, and
western regions need to pay more attention to the ecological
economy, rationally plan urban patterns, and establish an
ecological environment protection system. *e eastern region
should gradually improve the concept of green ecological de-
velopment and build a green urban structure system. *e
central region should focus on the Yangtze River to protect
water resources and ecology.*e western region should build a
resource environmental protection system based on geo-
graphical environmental advantages and accelerate the con-
struction of joint defence and joint protection. Integrated
measures are required to promote the coordinated development
of Chengdu-Chongqing, Central Yunnan, and Central Guizhou
urban agglomerations [34].

3.3. Spatial Trend Analysis of Driving Factors. To further
reveal the overall spatial characteristics of the factors
influencing urbanization, the ArcGIS 10.3 trend analysis
tool (trend analysis) was used to assess the average value
of the regional coefficients of independent variable and
generate a three-dimensional trend graph of the inde-
pendent variable elasticity coefficient (Figure 5). In the

figure, X represents the east (longitude), Y represents the
north (latitude), the green line is the east-west direction,
and the blue line is the north-south direction. Figure 5(a)
shows that the impact of the social economy on urban-
ization has an inverted “U” shape in both the X direction
(longitude direction) and Y direction (latitude direction),
thus showing a gradually decreasing trend from the
centre to the edge. *is finding indicates that the impact
of the social economy on urbanization gradually de-
creases from the middle of the YREB to the surrounding
areas. Figure 5(b) shows that the impact of education on
urbanization decreases gradually from the west to the east
in the X direction (longitude direction) and increases
gradually from the north to the south in the Y direction
(latitude direction). *e results indicate that the impact
of education on urbanization gradually decreases from
southwest to northeast. Figure 5(c) shows that the sec-
ondary industry’s impact on urbanization presents an
inverted “U” shape in the X direction (the longitudinal
direction) with a gradual decrease from the middle to the
east and west, and the decline in the east is greater than
that in the west. *e Y direction (latitude) shows a
gradual increase from north to south, indicating that
secondary industry in the southwest of the YREB is more
sensitive to changes in urbanization than that in the
northeast. Figure 5(d) shows that the impact of the living
environment on urbanization presents an inverted
U-shaped characteristic in the X direction (longitude),
gradually decreasing from the middle to the east and west,
and the decline in the west is greater than that in the east.
In the Y direction (latitude), a slowly decreasing trend is
observed from north to south, indicating that the living
environment in the east-west direction of the YREB has a
greater impact on urbanization than that in the north-
south direction; thus, the east-west direction is more
sensitive.
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Figure 4: Spatiotemporal distribution map of the living environment.

8 Complexity



4. Conclusions and Recommendations

4.1. Conclusions. According to the principal component
analysis, this paper determines four main influencing factors:
dominant social and economic factors, dominant education
development level factors, dominant secondary industry factors,
and dominant living environment factors. Based on spatial
statistical methods, we construct TWR, GWR, and GTWR
models to measure the temporal and spatial nonstationarity of
the new urbanization driving mechanism in the YREB. *e
results show that the GTWRmodel is the best compared to the
others. According to the spatial heterogeneity of the four factors,
only the living environment factors show a gradual increasing
trend from the east to the middle, with the other three influ-
encing factors showing a gradual increasing spatial distribution
from the east to the west. *e time heterogeneity of the four
factors indicates that socioeconomic factors have strong time
nonstationarity in the central and southwest regions; educa-
tional development level factors present gradual increases in
nonstationarity from east to west; secondary industry factors
present the strongest time nonstationarity in Jiangxi, Hunan,
and other cities; and living environment factors present the
strongest time nonstationarity in Hunan, Yunnan, Jiangxi, and
other places.

4.2. Policy Recommendations. First, the impact of the social
economy on urbanization in the YREB indicates that the two
have a complementary effect. Taking Wuhan and Changsha

in the middle reaches of the Yangtze River as the dividing
points, because of limitations associated with the terrain,
climate, history, and other conditions, the foundation of
economic development is relatively weak and the driving
force of economic development is obviously insufficient;
therefore, certain cities in the west should focus on all as-
pects that affect economic and social development to
stimulate investment, industrial development, infrastruc-
ture, and other aspects to promote development. In terms of
driving investment, cooperation with regional governments
must be strengthened, capital investment measures must be
gradually improved, and timely feedback on the effects and
investment issues must be provided to adjust policy mea-
sures in a timely manner. At the same time, it is necessary to
improve the industrial structure, increase the intensive
utilization rate of urban land, increase the marginal output
rate, promote the efficiency of the land market, and further
strengthen the equalization of urban and rural basic public
services through integration with a rural revitalization
strategy based on location and geographic advantages. It is
necessary to continuously improve infrastructure invest-
ment measures to increase the income of land transfer in the
short term, drive the development of the land market, and
then increase foreign direct investment to promote the
spillover effects of foreign capital and technology, improve
the employment environment, and increase the attractive-
ness of cities. *e central and eastern regions should rely on
their location and transportation advantages and
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Figure 5: Spatial trend of independent variables. (a) Socioeconomy. (b) Educational development level. (c) Secondary industry. (d) Living
environment.
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technological support and industrial characteristics from the
surrounding regions to build open investment platforms,
increase investment in technological innovation, promote
local enterprises to enhance their core competitiveness,
accelerate industrial upgrading, form interconnections
based on cooperative regional relationships, improve the
ability of industrial agglomeration, continue to maintain
high-quality social and economic development speed, and
improve the speed and quality of urbanization.

Second, the impact of education on urbanization in the
YREB indicates that in the future, the gap in education be-
tween the east and the west needs to be further narrowed.
While continuing to improve education in the east, it is also
necessary to strengthen in-depth investigations and research
on education in the west and learn from provinces with high
education levels, such as Shanghai, Hubei, and Jiangsu, es-
tablish the concept of cooperative education, and increase the
investment in science and education. Moreover, the western
region should improve talent introduction, increase support,
publicize educational concepts, and attract talent from col-
leges and universities to invest in educational achievements.
Moreover, education reforms should be carried out in a timely
and appropriate manner, continuous in-depth visits and
investigations should be performed, and regular real-time
reports on the development of education in various regions
should be provided. *is study provides a scientific decision-
making basis for government education departments to adjust
and improve policy measures in a timely manner to better
achieve urbanization development.

*ird, the impact of the secondary industry on urbanization
in the YREB indicates that in the future, the central and western
regions will rely on geographic and resource advantages,
strengthen the adjustment of industrial structure, and con-
stantly look for new technologies and methods to achieve
breakthrough innovations. Resource-rich provinces, such as
Guizhou, should rely on their mineral resources, such as
nonferrous metals and phosphate ore, continue to implement
new innovations in key technology and equipment, carry out in-
depth processing of resources, realize resource recycling, in-
crease enterprise R&D and production autonomy, and attract
production factors. *e green deep processing market is con-
centrated on promoting new and high-end routes for metal and
mineral production and increasing the added value of products.
Manufacturing industries in Hubei and Chongqing should rely
on talent, geography, and economic advantages to develop
smart manufacturing, achieve informatization and digital
manufacturing under the background of “Internet+,” change
the traditional rough development path, and open up a new
path for industrial structural transformation to enable the high-
quality development of new urbanization.

Fourth, the impact of the living environment on ur-
banization in the YREB shows that under the premise of
limited resources and environmental carrying capacity, it
seems particularly important to explore the relationship be-
tween the carrier body based on resources, environmental
factors, and green factors and the production activities of
urban residents. In the future, a resource and environmental
evaluation system should be established and new green ur-
banization roads should be built. Governments need to select

key indicators to carry out regional full coverage evaluations,
improve the evaluation system, and establish innovative
ecological environment protection and resource ecological
compensation systems. An overload early warning mecha-
nism could be developed based on thresholds, such as the
reasonable scale and health of the population, land, economy,
and social urbanization development, and restrict resources
and environmental factors to implement preventive, pre-
vention and control measures. Moreover, transformation of
the industrial structure will be achieved by implementing
green, low-carbon, intensive, and intelligent development,
developing tertiary industry and high-tech information
technology industries, and implementing strict environ-
mental supervision systems [35]. Regional central cities, such
as Shanghai, Wuhan, Chongqing, and Chengdu, should play
their role in regional radiation and drive surrounding cities to
take a new path towards green development, deepen their
environmental governance and pollution control, and focus
on protecting the green environment during economic de-
velopment. *e central and western regions, where
manufacturing is developed, should focus on absorbing talent,
increasing investment in science and technology, researching
and developing advanced equipment and processing tech-
niques, realizing resource recycling and green economies of
scale, and guiding public opinion through propaganda to
influence social groups to promote new green urbanization
development.
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