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Abstract: At the beginning of the 21st century, with the rapid advancement of industrialization and
urbanization, production factors such as population, capital, and land between urban and rural
areas in China have gradually shifted to non-agricultural fields, the structure and function of rural
territorial systems have been reconstructed and transformed therewith. In response to the relatively
declining villages, the Chinese government proposed rural revitalization strategy. Taking the human–
land relationship as the theoretical basis and functional changes of rural region as the main line,
the study analyzes the characteristics of rural reconstruction, interprets the rural transformation
mechanism and deconstructs paths of rural revitalization by using the rural reconstruction index,
the model of rural transformation measurement and rural spatial transformation effect. The case
study shows that: (1) Rural reconstruction in Jianghan Plain is characterized by temporal continu-
ity and spatial imbalance. The periodical changes presents from social-reconstruction-dominated,
economic-reconstruction-dominated to spatial reconstruction -dominated. The distribution of high
values varied from the U-type to O-type along the main transportation routes, while that of low
values alternated between points (hinterlands of the Plain) and lines from spatial viewpoint. (2) The
driving mechanism of rural transformation was the coupling effect of the exogenous drivers and
endogenous responses. The standardized regression coefficient between the drivers and the changes
to rural regional functions is 0.766. The endogenous response is mainly manifested as the negative
effect of the rural spatial reconstruction on the territorial agriculture-oriented function. (3) The key
path of rural revitalization facilitated the optimization of regional functions through reorganization
of the rural elements in Jianghan Plain. It is the strategic choice of rural areas to implement regional
function zoning and realize the balance of spatial function. The research results can provide inspira-
tion for theoretical research on rural geography, and provide policy and method support for rural
revitalization in case areas.

Keywords: rural territorial system; rural regional functions; rural reconstruction; rural transforma-
tion; rural re-vitalization; Jianghan Plain

1. Introduction

Arising from and being associated with industrialization and urbanization, rural
decline is a lingering and challenging perplexity faced by human societies, and an enduring
proposition in academic research [1,2]. In response to this global challenge, the Chinese
government has promoted the implementation of the rural revitalization strategy which
is not only an important policy measure to solve rural decline, but also an important
way to resolve the major development contradictions in China. Rural reconstruction
and transformation are the main features of contemporary rural development, and rural
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reconstruction-transformation-revitalization has an inherent relationship [3–6]. Geography
regards rural area as a rural territorial system, and takes functional changes in rural
territorial system as the main line, scientifically understand the characteristics of rural
reconstruction and transformation mechanism, and clarify the path of rural revitalization.
The purpose of our study is to construct a theoretical framework of rural reconstruction-
transformation-revitalization from the perspective of geography, and to provide insights
into the rural revitalization and provide policy and technical support for the development
of the case areas.

It is generally believed that rural reconstruction and transformation emerged at the same
time [1,2]. Rural reconstruction is relative to the traditional rural territorial system of farming
society [7–10]. Rural reconstruction in the Western world has undergone an evolutionary
process that was in turn led by economic, social, and comprehensive factors. Correspondingly,
rural transformation has undergone various developmental stages of being production-driven,
consumption-driven, multifunctional and globalized villages [11–18]. Before the 1990s, under the
tide of modernization and urbanization, rural areas were placed in the development framework
dominated by productivism. It is generally believed that the value of rural areas lies in providing
food and natural resources for the society, and production is the basic and central function [19].
The main factors driving rural reconstruction during this period were economic factors such
as capital, land and property rights [20–22]. During this period, rural areas changed from
a production space to a post-Ford economy-based consumption space [14]. In the 1990s,
postmodernism and the urban disease had given rise to “rural unvarnished beauty” of urban
society, and resettled groups with economic and cultural capital reproduced the space of
rural cultural construction, causing otherness to the identity of rural disadvantaged group
and marginalization to their social space, so as to restore the rural cultural landscape and
reconstruct rural social relations [23–25]. At this stage, rural reconstruction in economical field
turned to that in cultural/social field [26–29]. The main geographical function in rural area
had gradually shifted from consumption to multi-functionality [30]. In the 21st century, with
the in-depth development of globalization, rural reconstruction in developed countries has
taken on new characteristics of the times. Globalization has promoted the global flow of capital,
labor and other factors, and new rural subjects such as multinational corporations, international
labor migrants, refugees and asylum-seekers have participated in it, which promoted the
village to become a pluralistic society including non-human subjects [18,28,30]. Multifunctional
local villages gradually integrate into globalization, Woods conceptualized it as a globalized
village. In the past 10 years, global climate change has triggered food crisis and rural risk
impact, and environmental pressures such as carbon emissions, biosafety, resource depletion
and climate change have gradually become important factors affecting rural restructuring and
transformation [18,31]. Global rural ecological transformation has become a global issue of rural
reconstruction and transformation.

The rapid industrialization and urbanization of China from the 1980s onward have
triggered drastic changes to its rural areas. Consequently, the structure and functions of
the rural territorial system have undergone reconstruction and transformation as well.
Individual regions have become dissimilar after active integration into urban civilization,
and most regions started declining after suffering from deprivation [32–35]. The initial
inducement of rural restructuring in China is the large-scale outflow of population caused
by rapid industrialization and urbanization, and the transfer of production factors such
as land and capital to non-agricultural industries in cities, which leads to the economic
restructuring, social restructuring and spatial restructuring of rural areas [4]. Economic
restructuring is mainly manifested in the change of rural industrial structure and the adjust-
ment of agricultural industrial development mode, among which the regional mode such
as specialized village and the operation mode such as family farm are conspicuous [36].
Social restructuring is mainly manifested in the change of employment mode, the rela-
tionship between workers and peasants and the relationship between urban and rural
areas, and other social phenomena are of concern such as the continuous loss of rural
elites, empty nesters and left-behind children, but the relatively isolated urban and rural



Land 2022, 11, 616 3 of 25

social structure in the past is gradually shifting to the integrated development of urban
and rural areas [37]. The spatial reconstruction mainly shows the parallel development
of transportation network, rural hollowing and environmental pollution, but the rural
cultural style and landscape base still exist [38]. Rural reconstruction drives the changes
of production, living and eco-logical functions of the rural territorial system, and shows
regional differences due to the stages of rural transformation and development. The east-
ern coastal areas and the inner suburbs of large inland cities are significantly affected by
industrialization and urbanization, and the function of rural areas is gradually shifting
from production-oriented to consumption-oriented. Some rural areas show multifunctional
development, and the rural transformation in some areas brings rural revitalization and
development [34,37,39,40]. However, areas with relatively poor natural, positional, social
and economic conditions undergone decline in rural restructuring and transformation to a
certain extent. In some areas, due to the imbalance of man-land relationship in the process
of rural transformation, the rural territorial system is hollowed out [39,40]. From the per-
spective of process, China’s rural areas are generally in an evolutionary process dominated
by economic restructuring. In the 21st century, along with the in-depth development of
urbanization and globalization, the phenomenon of “rural gentry” began to appear in the
suburbs of some big cities, and the globalization factors began to penetrate into some rural
areas with advantages, thus the globalized countryside began to appear. It can be seen that
the connotation and characteristics of China’s rural reconstruction and transformation are
different from those of Western developed countries.

Rural transformation and reconstruction is an important area of interdisciplinary
research, and methods are diverse. From the perspective of research methods, qualitative
methods such as semi-structured interviews, in-depth interviews, sampling surveys, etc.
are used in literatures [5,9,21], among which Citespace5.3, Ucinet6, etc. are commonly
tools; Model mechanism analysis mostly adopts statistical analysis such as index system
construction, development level evaluation and other variable assignment and models.
Entropy method, AHP method, principal component analysis method, TOPSIS model,
linear regression, etc. are commonly methods [4,10,41–43]. The spatial expression of rural
reconstruction, transformation and revitalization is mostly realized through ArcGIS.

In a word, fruitful researches have been carried out focused on the historical process,
the characteristics of transformation, and the driving factors of rural reconstruction. The
rural areas have experienced multiple reconstructions led by economic factors, cultural
factors and comprehensive factors in developed countries respectively from historical
viewpoint. From the perspective of functional transformation, rural areas have gradually
been shifting from productive villages to global villages. China’s rural development is
relatively backward, still in the stage led by economic factors. With the rapid development
of China’s economy, the functions of rural areas are rapidly transforming. However,
most of the existing researches ignore above connection. Geography has a long tradition
of research on human-land relations, so urban-rural integration, land use and regional
patterns are important perspectives for geography to intervene in the theoretical study of
rural revitalization. Related literatures put forward the idea of building rural geography
based on the rural territorial system as the theoretical foundation, which shows the unique
discipline value [3,40,44]. So, the rapidly changing rural areas of Jianghan Plain in China
is taken as the research object. Through the construction of rural reconstruction index,
rural transformation measurement model, rural spatial transformation effect model, we
demonstrate the characteristics of rural reconstruction, interpret the mechanism of rural
transformation and clarify the direction of rural revitalization. The rural reconstruction
index is the innovative application in this research.

The research structure of the text is as follows. Section 2 elaborate on the relationship
between rural reconstruction, transformation and revitalization from the perspective of ge-
ography, and put forward the main research methods in this paper. Section 3 systematically
analyzes the characteristics of rural reconstruction in the Jianghan Plain. The mechanism
of rural transformation in the Jianghan Plain is explained in Section 4. And then, we give
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the proposals of rural revitalization in the Jianghan Plain in Section 5. Paper’ conclusion
is presentation in Section 6. Finally, research limitations and future research prospects are
discussed in Section 7.

2. Framework & Methods
2.1. Framework of Rural Reconstruction-Transformation-Revitalization from a Geography Perspective

In geography, a particular rural region is regarded as a rural territorial system. Inter-
actions between human production–life activities and the natural–human environments
in that rural areas constitute the structure of its rural territorial system, leading to the
exhibition of certain functions (combinations) [33,43,44]. Rural reconstruction from the
perspective of geography refers to the reorganization of elements in rural territorial system
and the reshaping of their relationships, which manifests as changes to the system structure.
Rural transformation refers to changes from the intrinsic and extrinsic characteristics in
the rural territorial system, which manifests as changes to the system functions. Rural
revitalization can be understood as the optimizing or strengthening of functions through
the reorganization of the elements in rural territorial system and the reshaping of relation-
ships between them. The rural human–land relationship, with a concentrated reflection
through the rural area functions, is an important perspective from which geography can be
involved in the study of rural revitalization.

China has been undergoing rapid industrialization and urbanization. Under the condi-
tions of a market economy, changes of the elemental composition and structure in the rural
territorial system are mainly controlled by exogenous drivers, such as industrialization,
urbanization, and globalization. These exogenous forces trigger relative changes in the
system’s internal factors to answer above exogenous drivers, such as population, industry,
and land. In turn, the responses are manifested in terms of rural reconstruction, includ-
ing economic, social, and spatial reconstructions [4]. Interactions between the exogenous
drivers and endogenous responses give impetus to functional changes of the rural territorial
system, manifested as rural transformation, including the dissimilation or degradation
of rural territorial functions. A logical necessity for rural revitalization is to reorganize
the system elements and reshape the system structure with the guidance of government
policies, to facilitate the optimizing or strengthening of the rural areas functions. For the
implementation of rural revitalization, the theoretical prerequisite is to accurately grasp the
characteristics of current rural reconstruction and its transformation mechanism. The rural
reconstruction-transformation-revitalization interrelationship is illustrated in Figure 1.
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negative effects.
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2.2. Systematic Analysis of Rural Reconstruction-Transformation-Revitalization
2.2.1. Analyzing the Characteristics of Rural Reconstruction

The rural territorial system contains complex connections between its elements. Recon-
struction of the rural territorial system was summarized as three dimensions: economic, social,
and spatial restructuring. This summarization follows the conflicting nature of human–land re-
lationship in modern rural systems with the reference to the relevant research results [4,44,45].
Among the dimensions, economic and social restructuring represent changes to human ac-
tivities under the constraints of the internal and external environments; spatial restructuring
refers to changes in the geographic environment (the overlap of the human geographic envi-
ronment with natural geographic environment), which resulted from the impacts of human
activities [44,46]. Accordingly, the characteristic indices of rural reconstruction were selected
from the perspective of rural structure and function correlation.

The indices for the comprehensive, economic, social, and spatial restructuring of a
particular rural area were represented by comprehensive indices for the rural reconstruction
(RRC), economic restructuring (RX), social restructuring (RY), and spatial restructuring
(RZ), respectively. The numerical values of the indices reflect the amount of changes
to the structure of the rural territorial system. Details of the system of measurement
indices are shown in Table 1 (“Endogenous responses”). Among these, the attributes of the
indices represent the structural relationships, while their connotations map the functional
relationships. The original value of the various indices was standardized (classified into
positive and negative indices). With that as the basis, the weights were calculated using the
entropy method. Next, the values of the dimensional and comprehensive indices of rural
reconstruction were obtained by summation [47]. Specific steps are as follows:

1. Data standardization

vi =

{
(wi − wmin)/(wmax − wmin) (Forward)
(wmax − wi)/(wmax − wmin) (Posive)

where: vi is the value of the indicator after data standardization; wi is the value of
the index before standardization; wmin is the minimum value of the index before data
standardization; wmax is the maximum value of the index before data standardization.

2. Using the data after standardization to calculate the information entropy ei of the
sub-indices, in which, k = 1

ln n , n is the number of units to be evaluated.

ei = −k
n

∑
i=1

X′ijlnX′ij

where: ei is information entropy.
3. to calculate information utility value of i, information utility value gi = 1− ei.
4. to calculate the weight ci;

ci = gi/
n

∑
i=1

gi

5. to calculate comprehensive reconstruction index:

RRC = aRX + bRY + cRZ =
4

∑
i=1

ai× xi +
3

∑
i=1

bj× yj +
3

∑
i=1

ck× zk

where: ai, bj, ck is the weight confidence of economic, social and spatial reconstruction
respectively, their values are 0.065 (a1), 0.108 (a2), 0.102 (a3), 0.102 (a4), 0.127 (b1),
0.114 (b2), 0.105 (b3), 0.108 (c1), 0.099 (c2), 0.071 (c3), respectively. The values of RRC,
RX, RY, and RZ reflect the rural territorial system structure and the drastic change
of the dimension elements. The larger the value means the more violent the rural
reconstruction, and vice versa.
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Table 1. Influencing factors of rural transformation: Indexes and interpretation.

Factors Indices Interpretations

Exogenous drivers

Size of the urban population (U1)

Urbanization
Growth rate of the urban population (U2) U2 = (U1 in current year−U1 in

last year)/U1 in last year

Size of urban construction land (U3) U4 = (U3 in current year−U3 in
last year)/U3 in last yearGrowth rate of urban construction land (U4)

Industrialization

Added value of secondary Industries (I1) I2 = (I1 in current year−I1 in last
year)/I1 in last yearGrowth rate of secondary Industries (I2)

Secondary industry practitioners (I3) I4 = (I3 in current year−I3 in last
year)/I3 in last yearGrowth rate of secondary industry practitioners (I4)

Globalization

Total export-import volume (G1) G2 = (G1 in current year−G1 in
last year)/G1 in last yearGrowth rate of export-import volume(G2)

Disbursement of foreign capital (G3) G4 = (G3 in current year−G3 in
last year)/G3 in last yearGrowth rate of disbursement of foreign capital (G4)

Marketization

Added value of the tertiary industries (M1) M2 = (M1 in current year−M1 in
last year)/M1 in last year

Growth rate of tertiary Industries (M2) M4 = (M3 in current year−M3 in
last year)/M3 in last yearTertiary industry practitioners (M3)

Growth rate of tertiary industry practitioners (M4)

Endogenous
responses

Economic restructuring (RX)

Ratio of gross value of agricultural production (X1)
X1 = Gross value of agricultural

production/Gross Domestic
Product of county

Ratio of agricultural land (X2) X2 = Area agricultural land/the
total territory of county

The proportion of agricultural labor (X3) X3 = Number of agricultural
labor/Number of labor in county

Ratio of agricultural input (X4)
X4 = Agricultural fixed assets
investment/Total fixed assets

investments

Social restructuring (RY)

The proportion of rural population (Y1) Y1 = Rural population/County
population

The proportion of rural elites (Y2) Y2 = Number of rural
elites/Agricultural labor

The proportion of agricultural income (Y3) Y3 = Agricultural
income/Household income

Spatial restructuring (RZ)

Degree of spatial concentration (Z1) Z1 = (Population concentration +
Economic concentration)/2

Network accessibility (Z2) Z2 = (Exterior accessibility +
Interior connectivity)/2

Geographical heterogeneity (Z3) Z3 = Urban and rural construction
land/the total territory of county

Notes: 1© The rural elites index comes from the “backbone farmers”. 2© Population concentration and economic
concentration were estimated by the ratio of the population and Gross Domestic Product of urban area in a county
to their counterparts of the whole county. 3© Exterior accessibility suggests the temporal distance between county
center to regional city’s center. Interior connectivity suggests the road density by county.

2.2.2. Interpreting the Mechanism of Rural Transformation

Quantitative measurement of rural transformation. The rural territorial system has a
composite functional structure. With the reference to related research results [48], the
functions of a rural territorial system were summarized as the following three types:
produc tion (economic output), life (population carrying capacity), and ecology (ecological
ser-vices) (In the national Strategy for Rural Revitalization (2018–2022), rural areas functions
were categorized into four types: production, life, ecology, and culture. With the idea of
measuring functional strength as the basis and for the purpose of measurement in this study,
the cultural function was incorporated separately into the non-agricultural production
function and ecological function of cultural services). Accordingly, rural transformation
entails significant changes to the structure of production, life, and ecological functions in a
particular rural area.
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A standardized benchmark for measurement based on marketization of functional values.
In order to quantitatively measure the rural transformation value, the rural territorial
comprehensive function index (RCF), rural territorial production function index (RPF),
rural territorial living function index (RLF) and rural territorial ecological function index
(REF) are established. The comprehensive function index is the sum of the production, life
and ecological function index in rural areas. There are:

RCF = RPF + RLF + REF (5)

RPF (index for the rural production function) = Total value of rural economic out-
puts = Value of agricultural rural economic outputs (RPF1) + Value of non-agricultural
rural economic outputs (RPF2).

RLF (index for the rural life function) = Total incomes of rural residents = Agricultural
incomes of rural residents (RLF1) + Non-agricultural incomes of rural residents (RLF2).

REF (index for the rural ecological function) = Total rural ecological values = Rural
environmental protection values (REF1) + other rural ecological values (REF2).

The REF was calculated by using the method recommended by Xie Gaodi [49], which
was amended as follows:

Assumption: the population and economic densities of a particular rural areas is set to
P0 and E0 respectively in the base period. The population density is P, and the corresponding
economic density is E in different years or units. The index for the ecological function,
calculated using Xie Gaodi’s method is REF0; the amended index for the ecological function is
REF. The adjustment coefficient for the ecological function is defined as r, such that

r =
√

(P ∗ E)/
√

(P0 ∗ E0). (6)

When r ≤ 1, REF = REF0; when r > 1, REF = REF0/r. In the equation, r refers to the
relative strength of the impacts that the coupling of human production and life activities have
on the rural geographic environment. When r > 1, the impacts of human activities on the
geographic environment are greater than that during the base period, so that the value of the
actual index for the ecological function is smaller than the theoretical calculated value.

1. How to identify rural transformation from the heterogeneity in functional structure. A rural
area is an agricultural type of regional space, and its main function is that of agricul-
ture. The agricultural function of a rural areas is recorded as RBF, which is expressed
as RBF= RPF1 + RLF1 + REF1. So, the degree of rural transformation (denoted as RTM)
is defined as the proportion of non-agricultural rural function to the comprehensive
function, such that

RTM = [1 − RBF/RCF] ∗ 100% = [1 − (RPF1 + RLF1 + REF1)/RCF] ∗ 100%. (7)

When RTM > 50%, the agriculture-based function is relegated to a secondary position,
and the rural territorial function transforms. When RTM ≤ 50%, the agriculture-based
function is still predominant.

Driving mechanism of rural transformation. Behind the rural territorial system is a com-
plex driving mechanism. As shown in Figure 1, rural transformation is the result of the
coupling of exogenous drivers (i.e., industrialization, urbanization, globalization, and
marketization) and endogenous responses (i.e., economic, social, and spatial restructuring).
Hence, the driving mechanism of rural transformation can be examined by describing the
external environment and the system’s internal structural changes.

2. How to identify influencing factors from analysis of internal–external correlations. External
environmental changes trigger structural alterations to the system through modifica-
tions to the rural population, industry, and land uses. Internal structural changes drive
alterations to the production, life, and ecological functions through modifications
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to the rural economy, society, and space. Accordingly, 14 indices representing the
four aspects of industrialization, urbanization, globalization, and marketization were
selected to characterize external environmental changes. Among them, the attributes
of the indices encompass the characteristics of environmental changes, while their con-
notations point toward possible paths of action. Another 10 indicators representing
the three aspects of economic, social, and spatial restructuring were chosen to describe
internal structural changes. The attributes of the indices represent the structural
relationships, and connotations of the indices reflect their functional connections. The
main influencing factors and specific indices of rural transformation are shown in
Table 1.

3. How to interpret the mechanism of action based on multiple structural analysis. Multiple
structure analysis is the hierarchical analysis of the indices for rural areas functions.
Through the multi-level analysis of rural areas functions, the main influencing fac-
tors of rural transformation-and to a large extent, the internal mechanism of rural
transformation-could be identified. After standardized processing of the relevant
data, the factors and indices of the exogenous drivers and endogenous responses are
treated as the explanatory variables, while the indices for rural areas functions are
treated as the explained variables. There are three levels of functional indices: the
comprehensive, the dimensional (production, life, and ecology), and the itemized
(agricultural production, agricultural income, and environmental protection). These
are used to construct a multiple linear regression model.

Spatial effects of rural transformation. It is the technical basis to evaluate the effects of
rural transformation for analyzing the characteristics of rural decline and exploring the path
of rural revitalization. With reference to the relevant policy results [50,51], rural decline
in modern China was primarily a relative decline compared with the changes in the main
social contradictions. In contrast, the main territorial functions constituted a constraint
condition for rural revitalization.

4. How to examine the overall effects of rural transformation with comparison between rural–
urban regional functions. At this stage, it was difficult to systematically obtain related
series of street-level data of the case study area. Hence, the value of non-agricultural
industrial outputs, urban residents’ incomes, and changes in urban construction land
are selected to express the urban production, life, and ecological functions respectively.
The indices for the urban production, life, and ecological functions are labeled as UPF,
ULF, and UEF; so
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Equation (7) is used to evaluate changes to the agricultural functions of rural areas,
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and the results facilitate the selection of targets and provided information support for
the implementation of rural revitalization strategies.

2.2.3. Deconstructing the Path of Rural Revitalization

The evolution of the rural territorial system occurs from two directions, as shown
in Figure 1. Rural revitalization refers to the successful optimization or strengthening of
regional functions through the conscious transformation and reconstruction of the rural
territorial system under the guidance of government policies and other external forces. That
is to say, for the direction for rural development, the plans for different rural development
models (what types of rural areas to build on) should be clarified, and the priorities of
rural development and the path to rural revitalization (how to build) should be explored
through conscious reconstruction.

1. How to refine the rural revitalization model. There is a clear normative orientation to rural
revitalization, the basic projects of which are zoning and positioning the functions
for different zones. With the reference to the relevant research findings, the SOFM
analytical tool is used to zone the rural territorial functions [52]. The functional
zones are then interconnected to form development zones for rural revitalization.
With this as the basis, similarity in zonal functions is used to categorize the types of
development for rural revitalization, while the correlation of dominant functions is
used to generalize the development models for rural revitalization.

2. How to explore the path of rural revitalization. Rural revitalization occurs in a definite
and regular direction, and the only way to achieve it is to identify the key elements
and optimize the relationships among them. The key elements for rural revitalization
should be extracted learning from different regional models for rural revitalization
and results from the mechanism of rural transformation. Thus, correlational analysis
of the internal elements and impact analysis of the external factors are performed to
optimize the rural functional structure and the developmental environment for rural
revitalization, respectively.

2.3. Selection of Study Case and Data Description

The Jianghan Plain, the case study for this research, is located in the middle reaches
of the Yangtze River and at the central–southern part of Hubei Province (Figure 2). In the
National Principal Functional Zoning Plan, the Jianghan Plain is designated as one of the
country’s main agricultural production regions. It is also a traditional agricultural region in
Central China with a large rural population. Its population in 2018 was 15.60 million, of
which the rural population accounted for 43.07% (672 million). Agricultural production
holds a special status, with the total regional output being valued at RMB 845 billion
during the same period. The added value of the primary industry was RMB 121 billion,
accounting for 14.33% of the total. Rural revitalization of the plain is of great significance to
the country’s food security and the rise of Central China. The Jianghan Plain constitutes an
appropriate case study subject, being one of the main agricultural production regions in the
country; moreover, it represents the rural development of agricultural regions in Central
China well.
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Figure 2. Location of the study area.

The research period spans form 2000 to 2016 with the county as the basic spatial unit,
including 20 counties and districts in the Jianghan Plain. The socioeconomic data needed
for the research were derived from the China Urban Statistical Yearbooks, China Counties
Socioeconomic Statistical Yearbooks, Hubei Statistical Yearbooks, and statistical yearbooks
of the various counties in the study area [53–55]. Data of the relevant outputs used for the
calculation of rural functions were converted into comparable prices with Year 2000 as the
base period. Any missing data for individual years were supplemented by using linear
interpolation. Spatial data of the boundaries of the counties and the rivers within each
administrative division were derived from the Lake–Watershed Science Sub-center of the
National Earth System Science Data Center (www.geodata.cn, accessed on 27 February 2017),
which is a project developed on the National Science and Technology Infrastructure Platform.

3. Results
3.1. Temporal Changes of Rural Reconstruction in the Plain

Following Section 2.2.1, the entropy method was used to obtain the weights of the
various indices in Table 1 (Endogenous responses). Next, the dimensional and comprehen-
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sive indices for the rural reconstruction of the Plain were calculated through summation
of the weights. The results, as shown in Table 2, indicate the following: (1) the rural areas
of the Plain were undergoing a process of continuous reconstruction. In 2000–2016, the
RRC increased from 0.10 to 0.79, while the RX, RY, and RZ increased from 0.05, 0.04, and
0.01 to 0.28, 0.23, and 0.28, respectively. During the study period, the proportion of rural
population decreased from 66.68% to 47.12%, whereas the pro-portion of non-agricultural
industries rose from 74.13% to 90.58%, and the proportion of urban construction land
increased from 0.91% to 1.52%. Overall, the rural areas elements and system structure had
undergone dramatic changes. (2) Rural reconstruction of the Plain was characterized by
a phased development, with 2009 roughly being the node. RX’s contribution rate rose in
the early stage but declined steadily in the later stage; RY’s contribution rate decreased
significantly in the early stage but remained relatively stable in the later stage; and RZ’s
contribution rate fluctuated in the early stage before rising steadily in the later stage. The
evolutionary process of rural reconstruction was in the sequence of social, economic, and
spatial restructuring. The Plain experienced rapid industrialization and urbanization in the
21st century, causing the rural areas to experience an evolutionary process with changes
to the population structure, industrial structure and land use structure in sequence [47].
There was a general coincidence between the phased characteristics of rural reconstruction
and the trend of evolution in the rural space.

Table 2. Changes of rural restructuring index of Jianghan Plain from 2000 to 2016.

RRC RX RY RZ

Year Index Index Proportion Index Proportion Index Proportion

2000 0.1 0.04 40% 0.05 50% 0.01 10%
2001 0.12 0.05 42% 0.05 42% 0.02 18%
2002 0.21 0.09 43% 0.08 38% 0.04 19%
2003 0.31 0.14 45% 0.11 35% 0.06 20%
2004 0.34 0.14 41% 0.14 41% 0.06 18%
2005 0.37 0.16 43% 0.15 40% 0.06 17%
2006 0.4 0.17 43% 0.13 32% 0.1 25%
2007 0.44 0.19 43% 0.15 34% 0.1 23%
2008 0.45 0.2 44% 0.15 33% 0.1 23%
2009 0.49 0.23 47% 0.15 31% 0.11 22%
2010 0.56 0.26 46% 0.16 29% 0.14 25%
2011 0.59 0.26 44% 0.17 29% 0.16 27%
2012 0.6 0.26 43% 0.16 27% 0.18 30%
2013 0.66 0.26 39% 0.3 29% 0.2 31%
2014 0.71 0.26 37% 0.22 31% 0.23 32%
2015 0.75 0.26 35% 0.22 30% 0.27 35%
2016 0.79 0.28 35% 0.23 30% 0.28 35%

3.2. Spatial Differentiation of Rural Reconstruction in the Plain

Following Section 2.2.1, the dimensional and comprehensive indices for rural recon-
struction were calculated using the counties as the unit. The results are shown in Figure 3
and explained further in text.
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The development trend for rural reconstruction was spatially unbalanced. In terms of
the locational characteristics, the high RRC values were always found in areas undergoing
rapid urbanization such as the downtowns of Jingmen City and Jingzhou City, whereas
the low values consistently appeared in typical agricultural areas along the Yangtze River
such as the Jiangling and Jianli Counties. From the perspective of regional structure,
areas in the Plain with high RRC values in 2000 were distributed roughly in a U-type
along the Jiaozuo-Liuzhou Railway (west), Wuhan-Yichang Railway (south) and Hankou-
Danjiangkou Railway (east). In 2016, areas with high RRC values evolved into an O-type
distribution comprising the three aforementioned railways in the west, south, and east, with
the addition of the Changjing Railway in the north. Transportation is the main medium
through which external sources such as industrialization, urbanization, globalization, and
marketization drove rural reconstruction, and certainly played a fundamental role in the
rural reconstruction of the Plain. However, the advantages of waterway transportation,
such as the Yangtze and Han Rivers, need to be further explored at this stage.

3.3. Formatting of Mathematical Components

Rural reconstruction has the distributional characteristic of structural imbalance. Over-
all, RX and RZ presented roughly the same locational structures and regional patterns as
RCC. The downtown of Jingmen City, located at the intersection of the Changjing and
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Jiaozuo-Liuzhou Railways, had high RCC values throughout. In contrast, the typical
agricultural areas along the Yangtze River, such as Jiangling and Jianli Counties, always
had low RCC and RZ values. In contrast, RY exhibited different spatial characteristics.
First, the locations of the high and low RY values were not stable and had the character-
istics of random distribution. Second, the RY locational differences were relatively small.
Specifically, the standard deviation of RY (0.02) was significantly lower than that of RCC
(0.08), RX (0.04) and RZ (0.04) indicating a relatively homogeneous characteristic. Being a
traditional agricultural region in Central China, the migration of rural population out of
the region was a guiding factor for RY. Compared with the aggregation of RX and RZ, the
discrete nature of RY was basically in line with the actual situation of rural development in
underdeveloped agricultural areas in the Plain.

4. Mechanism of Rural Transformation in Jianghan Plain
4.1. Spatiotemporal Map of Rural Transformation in the Plain

Following Section 2.2.2, the RCF, RBF, and RTM of the plain in 2000 and 2016 were
calculated at the county level. The results, shown in Figure 4, indicate that the spatiotem-
poral map of rural transformation was largely consistent with that of rural reconstruction.
Temporally, there were still 10 counties (including Jingshan County) with an RTM < 50% in
2000, and where agricultural functions were still dominant. By 2016, all the counties had an
RTM > 50%, indicating that agricultural functions had been degraded to a non-primary role
and that the rural areas had undergone stable transformation. From a spatial perspective,
the 10 counties that underwent rural transformation (RTM > 50%) in 2000 showed a U-type
distribution pattern along the railways located in the west, south, and east. The rural func-
tions in the northern area and along the Yangtze River in the south were still predominant.
By 2016, all the counties had undergone rural transformation. With completion of the
Changjing Railway’s high-speed transformation and operational launch in 2012, areas with
high RTM values (>75%) gradually formed an O-type distribution in the northern–central
part. The low RTM values (≤75%) were located in the south along the Yangtze River and at
the central hinterlands.
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4.2. Driving Mechanism of Rural Transformation in the Plain
4.2.1. Factors Affecting Rural Transformation in the Plain

RCC correlations were used to clarify the factors affecting rural transformation. A mul-
tiple regression analysis was conducted with the RCF and the related factors in Table 1
being treated as the explained and explanatory variables, respectively. The purpose was to
identify the correlation between the two, as well as the relative importance of the various
explanatory variables. This was divided into three levels: categories, factors and indices
(see Table 1). Among these, the factor of globalization was eliminated due to the unavail-
ability of continuous data from the counties in the case study area. In reality, doing so
would not have a significant impact on the results of the analysis [47].

The results show that the exogenous drivers (W) and endogenous responses (N)
passed the significance test at the 0.01 confidence level. For the regression analysis, the
adjusted R2 was 0.757, the D-W value was 1.419 and all the variance inflation factors (VIFs)
were smaller than 5. The standardized residual plots of the tested variables conformed
to a normal distribution, and the model settings were reasonable. The standardized
regression coefficient of the exogenous drivers (0.766) was significantly larger than that of
the endogenous responses (−0.148), indicating that the former was the main influencing
factor behind the comprehensive changes in the Plain’s rural functions.

The relative importance of industrialization (I), urbanization (U), marketization (M),
economic restructuring (X), social restructuring (Y) and spatial restructuring (Z) was ranked
as I (0.426) > M (0.324) > Y (0.206) > Z (−0.130) > X (0.12) > U (0.111). Based on the
standardized regression coefficients, the relative importance of the 11 indicators was
ranked as follows: I1 (added value of secondary industries, 0.650), M1 (added value of
tertiary industries, 0.313), U1 (urban population, 0.165), Z3 (regional heterogeneity, −0.156),
Y2 (proportion of rural elites, 0.084), Y1 (proportion of rural population, −0.055), Y3
(proportion of agricultural income, −0.030), U2 (urban population growth, −0.029), X3
(proportion of agricultural labor, 0.029), I3 (number of employees in secondary industries,
0.025) and I2 (growth rate of secondary industries, −0.021) (see Table 3).

Table 3. Regression analysis results of influencing factors for the changes of comprehensive functions
in rural areas of Jianghan Plain.

Explained
Variables

Explanatory
Variables

Unstandardized Coefficients Standardized
Coefficients

t
B Standard Error

RCF
(Constant) −1.651 0.158 - −10.425

W 9.878 0.459 0.766 21.509 ***
N 1.574 0.379 −0.148 4.147 ***

RCF

(Constant) −2.514 0.202 - −12.453
I 11.283 0.968 0.426 11.651 ***
U 3.937 1.187 0.111 3.318 ***
M 11.580 1.445 0.324 8.016 ***
X 2.637 0.813 0.120 3.244 ***
Y 7.550 1.335 0.206 5.656 ***
Z −3.775 1.153 −0.130 −3.273 ***

Note: *** p < 0.01.

4.2.2. Action Mechanism of Rural Transformation in the Plain

Clarify the path of rural transformation by connecting the agricultural functions and
influencing factors. Multivariate regression was performed with RPF1, RLF1, and REF1 as
the explained variables and the aforementioned 11 indicators as the explanatory variables.
The specific details and standardized regression coefficients are shown in Table 4.
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Table 4. Pathways of the territorial changes of rural areas of Jianghan Plain.

Explained
Variables

Explanatory
Variables

Unstandardized Coefficients Standardized
Coefficients

t
B Standard Error

RPF1

(Constant) 0.178 0.012 15.474
I3 0.002 0.000 0.239 8.010 ***

M1 6.389 × 10−8 0.000 0.249 5.934 ***
Z3 −4.469 0.257 −0.525 −17.372 ***
U1 0.002 0.000 0.443 13.960 ***
I2 2.944 × 10−8 0.000 0.278 6.393 ***
Y3 −0.097 0.019 −0.128 −5.136 ***
Y2 0.113 0.028 0.105 3.981 ***
U2 −0.053 0.017 −0.066 −3.085 ***

RLF1

(Constant) 0.079 0.028 2.848
M1 1.162×10−7 0.000 0.320 5.370 ***
I3 0.002 0.001 0.168 3.923 ***
Y3 0.244 0.038 0.229 6.432 ***
Y2 0.535 0.056 0.352 9.495 ***
U1 0.003 0.000 0.435 9.721 ***
Z3 −2.882 0.545 −0.240 −5.285 ***
X3 −0.156 0.036 −0.190 −4.329 ***
I1 3.059 × 10−8 0.000 0.205 3.374 ***

REF1

(Constant) 0.003 0.000 7.535
X3 0.005 0.000 0.544 10.522 ***
U1 3.009 × 10−5 0.000 0.482 9.493 ***
Z3 −0.091 0.007 −0.714 −13.805 ***
Y1 −0.004 0.001 −0.471 −7.687 ***
I1 −2.366 × 10−10 0.000 −0.150 −2.800 ***
U2 −0.001 0.000 −0.098 −2.824 ***
I3 −1.636 × 10−5 0.000 −0.106 −2.131 **

Note: ** p < 0.05, *** p < 0.01.

3. Internal mechanism of the exogenous drivers’ role in rural transformation

As can be seen in Figure 5, the six exogenous drivers—industrialization (I1, I2, and I3),
urbanization (U1 and U2) and marketization (M1) had different effects on rural transforma-
tion in the plain.
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Industrialization mainly affected rural transformation through the added value of
secondary industries (I1), growth rate of secondary industries (I2), number of employees in
secondary industries (I3) as well as their changes. A larger I1 indicates a higher industrial-
ization level-substitution of agricultural technologies increases labor productivity, thereby
positively affecting the function of agricultural income security (RLF1); and the spillover
effects of industrial pollution harm the rural ecological environment, thereby negatively
affecting the function of rural environmental protection (REF1). A larger I2 indicates a faster
industrialization rate, which increases the demand for agricultural products. This in turn
stimulates agricultural production, thereby positively affecting the function of agricultural
production (RPF1). Although a larger I3 (number of industrial workers) may in-crease the
demand for agricultural products and positively affect the function of agricultural produc-
tion (RPF1), it can also negatively affect the function of rural environmental protection
(REF1) through the spillover effects of domestic pollution.

Urbanization affects rural transformation through the size (U1) and growth (U2) of the
urban population as well as their changes. When the other conditions remain unchanged,
a larger U1 indicates a smaller agricultural labor force. Accelerating the substitution of
agricultural technologies to increase labor and land productivities has a positive impact
on the functions of agricultural production (RPF1) and agricultural income (RLF1). With
the reduction of population pressure and domestic pollution, there is a positive impact on
the function of rural environmental protection (REF1). However, a rapid growth in urban
population (U2) may affect agricultural production and rural management through the
excessive loss of rural elites. This negatively affects the functions of agricultural production
(RPF1) and rural environmental protection (REF1) to a certain extent (the standardized
regression coefficient was small).

Marketization leads to rural transformation through the added value of the tertiary
industries (M1) and their changes. It is also the institutional platform and technological
path for industrialization and urbanization to bring about rural transformation. Its main
function is to magnify or reduce the role of the exogenous drivers. A larger M1 reflects
a higher marketization level. This can positively affect the functions of rural agricultural
production (RPF1) and agricultural income security (RLF1) by accelerating the circulation
of agricultural production and transforming the agricultural consumption markets.

4. Internal mechanism of the endogenous responses’ role in rural transformation

The endogenous responses, as shown in Table 4, include economic restructuring (X3),
social re-structuring (Y1, Y2, and Y3) and spatial restructuring (Z3). These five variables
had dissimilar impacts on rural transformation in the Plain.

Economic restructuring affects rural transformation through the proportion of agri-
cultural labor (X3) and its changes. Under the conditions that the amount of agricultural
land and the technological level remain unchanged, a larger X3 reflects a blockage to the
transfer of rural labor, and a lower agricultural labor productivity can negatively affect the
function of agricultural income security (RLF1).

Social restructuring affects rural transformation through the proportion of rural pop-
ulation (Y1), of rural elites (Y2), of agricultural income (Y3) as well as their changes. A
larger Y1 implies an in-crease in population pressure and worsening pollutant emissions,
which can negatively affect the function of rural environmental protection (REF1). A larger
Y2 signifies that the agricultural labor and rural governance structures are relatively op-
timized, which can positively affect the functions of agricultural production (RPF1) and
agricultural income (RLF1). Although a larger Y3 can contribute to RLF1 directly, it also
means a relatively low total income level. This negatively affects RPF1 because the inputs
for agricultural production are affected.

Rural transformation is affected by spatial restructuring through geographical het-
erogeneity (Z3) and its changes. A larger Z3 indicates losses of agricultural production
factors, especially agricultural land. This can negatively affect the functions of agricultural
production (RPF1) and agricultural income (RLF1). In addition, a larger Z3 changes the
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rural land use structure, weakening the environment’s ability at self-purification in turn.
As a result, the function of rural environmental protection (REF1) is negatively affected.

4.3. Spatial Effects of Rural Transformation in the Plain
4.3.1. Overall Effects of Rural Transformation in the Plain

Following Section 2.2.3, the functions of the urban and rural areas were compared
to examine the overall effects of rural transformation. The calculated results comparing
changes to the rural–urban functions in the Plain are shown in Table 5. In terms of the abso-
lute changes to rural–urban functions, there was sustained strengthening in the production
and life functions of both rural and urban areas. However, the gap in functional intensity
(index for overall function) had also widened continuously. In 2000–2016, the UPF, RPF,
(UPF—RPF), ULF, RLF, and (ULF—RLF) had increased by 7.26, 5.52, 9.64, 6.27, 3.94 and
7.51 times, respectively. These reflect a widening gap in rural–urban development with
the region’s rapid socioeconomic development. At the same time, the ecological functions
of rural–urban areas continued to weaken. Nevertheless, the intensity of the rural areas
functions was still much higher than that of the urban areas.

Table 5. Comparison of the absolute and relative changes between urban and rural territorial function
in Jianghan Plain from 2000 to 2016 (10,000 yuan/km2).

Production Function Life Function Ecological Function

UPF RPF Gap ULF RLF Gap UEF REF Gap

2000 422.17 243.86 178.31 267.57 93.45 174.12 38.50 134.29 −95.79
2005 645.09 380.30 264.79 418.86 128.99 289.87 34.66 121.91 −87.25
2010 1703.38 727.86 975.52 741.90 197.26 544.65 24.83 89.06 −64.23
2016 3064.43 1345.69 1718.74 1676.49 368.16 1308.33 15.63 58.23 −42.59

Production Function Life Function Ecological Function
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REF Gap

2000 11.09 8.50 2.59 0.31 0.29 0.03 −2.64 −1.95 −0.42
2005 13.15 10.34 2.81 7.21 5.85 1.37 −1.15 −1.84 0.69
2010 21.59 15.07 6.52 13.09 7.73 5.36 −5.61 −5.91 0.30
2016 9.17 8.00 1.17 9.41 3.59 5.81 −7.71 −6.80 −0.92

In 2000–2016, the UEF and REF declined to 40.60% and 43.36% respectively, while
(UEF/REF) decreased from 28.67% to 26.84%. This pointed to the decisive role that rural
ecological functions play for the region’s sustainable development. The relative changes
to rural–urban regional functions indicate that the production and life functions of the
rural–urban areas in the Plain had maintained a fluctuating but increasing trend. However,
the production and life functions of the urban areas had consistently strengthened faster
than that of the rural areas. In particular, there were continuously widening disparities in
the rates of life functions being strengthened. (
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RPF) was al-ways >0 in 2000–2016,
although the trend was first increasing and then decreasing. Similarly, (
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RLF)
was always >0, but it was a continuously increasing trend. The average value of
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REF) presented the
trend of an inverted U-type. Based on Section 2.2.3, the fluctuation and degradation of
rural production functions, accelerated degradation of life functions, and the trend of
degradation of ecological functions in the Plain were all relative to urban fluctuations.

4.3.2. Main Effects of Rural Transformation in the Plain

Following Section 2.2.3, the main effects of rural transformation were evaluated based
on changes to the rural agricultural functions. Figure 6 shows the calculated results of rural
agricultural functions and sub-functions in the Plain. Overall, the agricultural functions
had increased gradually, although their dominant position was being eroded rapidly. The
RBF increased from 0.95 to 1.37 in 2000–2016, representing an average annual increase of
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2.76%. However, RBF/RRF fell from 47.26% to 16.02%, with the average annual decrease
being 1.95%.
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Going by the items, the functions of agricultural production and income sustained
their increases, whereas the function of environmental protection deteriorated continuously.
The RPF1, RPF1/RBF, RLF1, RLF1/RBF, REF1, and REF1/ RBF rose from 0.27 to 0.54, 28.42%
to 39.42%, 0.21 to 0.62, 22.11% to 45.26%, 0.47 to 0.21, and 49.47% to 15.33%, respectively. In
comparison with Table 5, the functions of agricultural production (RPF1) and agricultural
income (RLF1) were found not being the main causes of changes to the functions of rural
production (RPF) and life (RLF). Rather, it was the environmental protection function
(REF1) that had a decisive impact on changes to the rural ecological function (REF).

5. Path of Rural Revitalization in Jianghan Plain
5.1. Development Direction of Rural Revitalization in the Plain

Jianghan Plain is not only a typical agricultural region in central China, but also one of
the main agricultural production regions in the country’s functional zoning plan. The goal
and requirement of rural revitalization is the promotion of balanced rural–urban develop-
ment. This ensures that the main functions of the region serve as the constraining conditions
for rural revitalization. As explained in Section 4.3, widening gaps in rural–urban devel-
opment, especially the rural–urban income gap and rapid decline of the function of rural
environmental protection, were the main contradictions faced by rural revitalization in the
Plain. Based on its regional heterogeneity and characteristic of unbalanced transformation,
implementation of regional functional zoning and realization of balanced spatial functions
were the strategic choices for its rural revitalization.

The results of the Plain’s rural revitalization and development zoning are shown in
Figure 7. The revitalization and development pattern were “being driven by the central
axis and supported by the two flanks”. The “central axis” refers to the axial-shaped Zone
I, which is the Plain’s exit channel and radiation node of the exogenous drivers. Rural
transformation began early, reaching the level of 60.67% by 2000. The function of non-
agricultural production had a prominent status. The overall level of development was
relatively high, with the proportion of RPF2 being 73.58% in 2016. The development of
rural revitalization was positioned as being led by non-agricultural functions, and the
development direction was toward the high-end. Non-agricultural transformation of
agricultural, forestry and aquatic products drove the extension of the industrial chain and
enhancement of agricultural quality and efficiency at the “two flanks”.
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The northern “flank” refers to the ribbon-shaped Zone II, the main body of which
belongs to the Han River ecological–economic belt. There are diverse types of agricultural
resources there, as well as a high level of heterogeneity in the geographic environment.
Rural transformation developed rapidly, with the degree of rural transformation increasing
by 32.49% over the study period. The function of non-agricultural production expanded
speedily, with the RPF2 having increased by nearly 30%. However, the overall level still
needed to be further improved. The development of rural revitalization was positioned as
the balancing of multiple functions, with diversification as the development direction, to
promote the growth of agricultural production and increased farmers’ incomes through the
integration of agriculture and forestry, and that of agriculture and tourism.

The southern “flank” refers to the strip-shaped Zone III, a traditional agricultural area
with rich soil and water resources and superior conditions for agricultural production. The
rural transformation here started later, reaching a rate of only 45.60% in 2000, with the
agricultural functions remaining predominant. The RPF was still as high as 26.23% in 2016,
and the overall development level was low. The agricultural functions were positioned
to lead rural revitalization, with the development direction being scaling up. Through
population and land transfers, the development of the rice/aquatic products industry
was promoted, and the residential areas were optimized to become green production
areas/green residences.

5.2. Implementation Path of Rural Revitalization in the Plain

The effects of rural transformation arising from rural reconstruction in the Plain
were mainly manifested in the widening of the rural–urban gap and decline of ecological
functions. The main driving mechanism was the coupling effect led by the exogenous
drivers and the resultant endogenous responses. Following Section 4.2, government policies
aimed at industrialization and market transformation were used to promote integrated
rural–urban development. The requisite paths to rural revitalization included reorganizing
the elements of the rural territorial system with spatial restructuring as the basis and
reshaping the structure of the rural territorial system. The corresponding strategic choices
for rural revitalization included coordinating the division of spatial functions and clearly
defining the focus of zoning. The implementation paths for zonal-based rural revitalization
in the Plain are shown in Table 6.
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Table 6. Zonal characteristics and implementation paths of rural revitalization.

Zone I Zone II Zone III

Geographical scope
Extends westward from the edge of

Wuhan to the Zhijiang Municipal District
along the Wuhan–Yichang Railway; has

seven counties, including Hanchuan.

Located to the north of Zone I, the rows
are distributed within the ribbon-shaped
area in an east–west alignment; has seven

counties, including Jingshan.

Distributed in strips along both banks of
the Yangtze River; has six counties

including Jiangling.

Transformation characteristics
High-level transformation zone;

significant advantages in non-agricultural
functions

Rapid transformation zone; good
foundation for multi-functional

development

Low-level transformation zone;
agricultural functions are prominent

Development direction
Led by non-agricultural functions:

High-end
Balance of multiple functions:

Diversification Led by agricultural function: Scaling up

Implementation foci

i. High-end:
Optimize industrial layout; strengthen

technological innovation; promote rural
revitalization with extension of industrial

chain and non-agricultural
transformation of agricultural products

ii. Urbanization:
Optimize rural–urban layout; strengthen
system innovation; create conditions for

rural areas revitalization through
economic agglomeration and absorption

of population
iii. Agriculturalization:

Hold fast to land marked for cultivation;
demonstrate operation by scale; realize
the main regional functions through the
support of stable agricultural production

i. Diversification:
Highlight the foundation of agriculture;

hold fast to pan-agricultural
developments; expand agricultural
functions and increase agricultural

benefits through integration of tertiary
industries

ii. Characterization:
Uncover characteristic resources; create
characteristic industries; promote rural
revitalization through the development
of the “two valleys” (for agriculture and

shrimps)
iii. Ecologicalization:

Tie in with the development of the Han
River ecological–economic belt;

strengthen pollution control and
environmental remediation to build

beautiful and livable rural areas

i. Scaling up:
Accelerate population and land transfers

to expand the scale of industrial
operations for rice/aquatic products, and

enhance the function of agricultural
production
ii. Branding:

Introduce leading enterprises and focus
on brand building to improve

agricultural quality and efficiency, and
enhance the function of agricultural

income
iii. Greening:

Strengthen pollution control and
prevention and control of water hazards

to build optimized rural living
environment with green production

areas/green residences

6. Discussion

Taking the human–land relationship as the theoretical basis and rural area function
changes as the main theme, this study analyzes the characteristics of rural reconstruction
based on changes of internal elements of the rural territorial system, interprets the rural
transformation mechanism based on connections between exogenous drivers and endoge-
nous responses, and deconstructs a path of rural revitalization on the optimization of rural
areas functions. On account of the case study of Jianghan Plain with an analytical thinking
to demonstrate the rural reconstruction-transformation-revitalization process, the research
findings could provide inspiration for the study of rural revitalization in geography and
serve as reference for the implementation of rural revitalization in the case study area.

Rural reconstruction in the Plain was characterized by temporal continuity and spatial
imbalance. The RCC rose from 0.10 to 0.79 between 2000 and 2016, with phased changes
following the sequence of social, economic, and spatial restructuring. Areas with high RCC
values were consistently located in regions that underwent rapid urbanization, such as the
downtowns of Jingmen City and Jingzhou City. In contrast, areas with low RCC values
were always found in typical agricultural regions along the Yangtze River, such as Jiangling
and Jianli Counties. The overall distribution pattern consisted of the high values being
distributed along the main transportation routes transitioning form a U-type to an O-type,
and the low values alternating between points (hinterlands of the Plain) and lines (banks
of the Yangtze River). Rural reconstruction had shaped the spatiotemporal map of rural
transformation, which roughly corresponded to the former.
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1. The driving mechanism for rural transformation was manifested as the coupling
between exogenous drivers and endogenous responses. Overall, the standardized
regression coefficient between the drivers and the changes to rural areas functions is
0.766, and industrialization and marketization were the top two factors. Specifically,
industrialization positively affected the function of agricultural income security (RLF1)
through the added value of the secondary industries, whereas negatively affected the
function of rural environmental protection (REF1), and positively affected the function
of agricultural production (RPF1) through the growth rate (I2) and number of employ-
ees (I3) of the secondary industries. Marketization positively affected the functions of
rural agricultural production (RPF1) and agricultural income security (RLF1) through
the added value of the tertiary industries (M1). Endogenous responses also played
an active role in rural transformation. In particular, spatial restructuring negatively
affected the functions of agricultural production (RPF1), agricultural income (RLF1),
and rural environmental protection (REF1) through geographic heterogeneity (Z3).

2. The path for rural revitalization was to promote the optimization of regional func-
tions through the reorganization of rural elements. Implementing the spatial de-
velopment strategy of “being driven by the central axis and supported by the two
flanks” to achieve balanced spatial functions by focused operation, rural revitaliza-
tion development of the “central axis” (Zone I) was positioned as being led by the
non-agricultural function with high-end development direction to drive the extension
of the industrial chain on both flanks and improved agricultural quality and efficiency
by non-agricultural transformation of agricultural, forestry, and aquatic products..
Rural revitalization development of the “north flank” (Zone II) was positioned as
a balance of multiple functions with the direction of diversification to promote the
growth of agricultural production and farmers’ income through the combination of
agriculture and forestry, and that of agriculture and tourism. Rural revitalization
development of the “south flank” (Zone III) was positioned as being led by the agricul-
tural functions with the development direction of scale-up to promote optimization of
the rice/aquaculture industries and green production areas/green residences through
population and land transfers.

3. The main function of rural area is the constraint condition of China’s rural revitaliza-
tion. Jianghan Plain is an agricultural area in central China and a National agricultural
products main producing areas. In the context of China, the sustainable growth
of agricultural functions is the basic requirement of rural revitalization in the case
area. Long believes that in the process of rural reconstruction, the phenomenon of
non-agricultural, non-grain, and abandonment of cultivated land is a reflection of
the economic rationality of the main body in market, which is accompanied by the
damage to the social security value and ecological service value of cultivated land,
affecting the sustainable development in rural areas [34]. Therefore, clarifying the
main functions of rural areas is the basic premise of rural revitalization. In addition,
previous studies believe that the rural territorial system is composed of humanities,
economy, resources and environment connected and interacted with each other. It is a
rural spatial system with certain structure, function and inter-regional connection [3].
This paper reinterprets this from the perspective of geography. Namely, the rural ter-
ritorial system is actually the interaction (human-land relationship) between the rural
human activities (including production and living activities) and the geographical
environment (including natural, human environment).

4. The major function of rural areas is the constraint of rural revitalization in China.
From 2000 to 2016, it was found that the agricultural function of Jianghan Plain has
increased slowly, while the agricultural status of the region in China has declined
rapidly. As one of the major agricultural production areas of China, the sustainabil-
ity of agricultural function must be taken into account with the implementation of
rural revitalization policies in Jianghan Plain. Long et al. believe that the decline
of agricultural functions not only affects the realization of the major function of ru-
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ral territory, but also affects its ecological functions and sustainable development,
thus fundamentally restricting the realization of the rural revitalization strategy [56].
Therefore, clarifying the major function of rural territory is the basic premise of rural
revitalization. Rural reconstruction in the Jianghan Plain is shifting from economic-
social reconstruction to balanced economic-social reconstruction, and existing studies
in other regions of China have also reached similar conclusions. For example, Tu et al.
found that the average intensity of rural economic, social and spatial reconstruction
in Guangxi Province gradually increased from 2000 to 2015 [41]. Industrialization
and marketization are the leading exogenous factors driving rural transformation
in the Jianghan Plain, and it has been found that industrialization and urbanization
are more important forces driving the continuous change and reorganization of rural
development elements, which can be seen in the marginal areas of the metropolis [57].

5. The findings of this study need to be considered in view of the limitations associated
with it. Rural reconstruction-transformation-revitalization is a complex and dynamic
process. From the perspective of geography, we tried to analyze the characteristics
of rural reconstruction, interpret the mechanism of rural transformation, and clarify
rural revitalization. However, the limitation of available data makes us consider little
the influence of human factors such as institutions, policies, culture, customs, etc.
Further improvement on the availability of human factors data, and elaboration on
the process of rural reconstruction, transformation and revitalization from microscale
are the focus of follow-up research. All in all, China has a vast territory with various
rural territorial types. Further, different types of rural areas should be strengthened in
order to enrich the knowledge of rural geography.

7. Conclusions

Rural reconstruction/transformation is the main characteristic of rural development
in the modern times, also being the practical background for rural revitalization in China.
The rural reconstruction-transformation-revitalization process contains inherent logical
connections, although different disciplines may have dissimilar interpretations due to
differences in research objects and focal points [58,59]. Since geography has a specific
subject perspective and comprehensive research expertise, a reversion to it provides focus
on the subject themes and condenses the scientific issues. Thus, it can contribute unique
insights into the rural geography research and rural revitalization practices of China [60].

1. The functional change of rural areas is an important perspective for geography to
intervene in rural revitalization. In the new era, China’s rural revitalization has rich
connotations. Geography can provide unique insights for that, and it is an inevitable
requirement to condense the scientific problems from geography. The functional
change in rural area is the result of the reorganization of elements in rural regional
system and their structural changes. Accordingly, the functional changes of rural
territorial system is the reasons of rural reorganization, and rural transformation is
the presence of the functional changes of rural territorial system [4,6–10,60], and rural
revitalization can be regarded as an important sign reflecting functional optimization
in rural areas. However, the structure of the rural territorial system is represented
by the interactions (human–land relationship) between rural human activities (in-
cluding production and life activities) and the geographical environment (including
natural and human environments). Integrating the three parts of rural reconstruction-
transformation-revitalization into the functional changes of rural territorial system
shows great significance in geography, which is an effective way to return to the
geographical tradition and explore the combination of rural geographical theory and
rural revitalization practice.

2. There are heavy responsibilities to bear and a long struggle ahead for geographical
research of rural reconstruction-transformation-revitalization in China. The spa-
tiotemporal background for rural reconstruction/transformation in contemporary
China is completely different from that of the Western world, and the connotations
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of the two backgrounds are not exactly similar. The common features of the two are
manifested in the reconstruction of rural elements and transformation of regional
functions resulting from transfers in population, land and capital. However, rural
reconstruction/transformation in contemporary China originated from the process
of rapid industrialization and urbanization. The main mechanism was the exoge-
nous drivers stimulating responsive changes to the rural internal factors. This was
manifested in the activation of the “stock” of rural factors, leading to rural reconstruc-
tion/transformation and, subsequently, rural decline [42,43,60,61]. Rural reconstruc-
tion/transformation in the Western world started with post-industrialization and
counter-urbanization as the background. Its main mechanism was the driving actions
of external entities, capital and culture, which was manifested in the “incremental”
embeddedness of urban elements. This led to rural reconstruction/transformation,
which gave impetus to rural revival [12–15]. The practical experiences and theoretical
cognition of rural reconstruction/transformation in the Western world are neither
standard templates nor of universal significance. China is a large developing country
with a large total and rural population. Its agricultural production functions are
unique, so rural development is of great significance. Its diversified practices in rural
development provide rich inputs for rural geographic research. The specific national
conditions of contemporary China should serve as the foundation for Chinese rural
geographers, even as they absorb research inputs from the Western world. Their
task is then to propose innovative theories on rural reconstruction-transformation-
revitalization with Chinese characteristics that should be taken as the path that rural
geographic research in China should follow.

3. The findings have significant value for policy advice and practical guidance. The main
mechanism of rural reconstruction in the case area at the current stage is from external
factors such as industrialization, and the main feature is the change of internal factors
such as rural population. The transformation of rural areas is mainly manifested as
the rapid decline of agricultural functions, promoting the optimization of regional
functions through the reorganization of rural elements, which is an important path
for rural revitalization. Accordingly, there are important references to direct rural
revitalization such as strictly abiding by the red line of basic farmland, ensuring
agricultural production through moderate operations, increasing farmers’ income
by extending the industrial chain, and protecting the rural environment through
green production and lifestyle. Besides the research framework can be extended to
other regions. For example, about China’s eastern urbanized areas and the urban
and suburban areas of the China’s central and western regions, rural revitalization
needs to focus on the changes in rural non-agricultural functions; about ecological
function areas in the west of China, rural revitalization need to focus on changes in
rural ecological functions.
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