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Abstract: When implementing a rural revitalization strategy, it is of great significance to understand
how to identify potential risks in different types of villages and how to achieve resilience governance.
In this paper, a rural classification evaluation method is proposed from the perspective of resilience.
The stress—state-response model and the TOPSIS method were used to analyze the resilience risks
in different types of villages in Lvshunkou District. The results showed that the comprehensive
resilience of rural areas in Lvshunkou District has the spatial distribution characteristics of “high
center and low wings”, and the spatial differences of each resilience subsystem are different: the
pressure resilience subsystem shows a trend of “increasing step by step” from the coast to the
inland, the state resilience subsystem shows a trend of “decreasing step by step from the center to
the two wings”, and the response resilience subsystem shows a trend of “blocky aggregation and
balanced distribution”. This paper further proposes systematic reconstruction strategies for rural
resilience related to the four aspects of rural space, industry, ecology, and governance, providing
development ideas for measuring rural resilience indicators in Lvshunkou District and realizing
long-term governance in different types of villages.
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1. Introduction

The gap between urban and rural areas in China has become increasingly evident,
with issues concerning agriculture, rural communities, and farmers now representing a
relatively weak link in the country’s modernization efforts. Rural areas have emerged as a
focal point due to the contradictions that arise from the people’s growing aspirations for
a better life and the reality of unbalanced and inadequate development. Under the new
developmental demands, enhancing the overall resilience of the rural system, bolstering
the social governance capacity of rural regions, and fostering the integrated development
of urban and rural areas are crucial for addressing rural social issues. Thus, it is imperative
to categorize rural areas into distinct types, account for the developmental disparities
between villages, and advance a differentiated rural revitalization strategy to expedite the
urban-rural integration process [1].

Compared with the traditional thinking of engineering disaster prevention and emer-
gency management, urban and rural resilience theory focuses more on the overall inte-
gration of urban and rural society and provides new research ideas for urban and rural
areas to cope with uncertain risks, reduce the negative effect of interference, and achieve
sustainable development (Table 1). Rural resilience refers to a village’s capacity to preserve
its system structure and functionality amid external disturbances [2]. As the sum of the
social and ecological systems in a specific geographical space, rural areas are subject to the
interaction of multiple factors, such as the economy, industry, people’s livelihoods, facilities,
and the environment [3,4]. The analysis of the rural resilience level cannot be carried out
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from the perspective of a single factor, and it is necessary to realize the comprehensive
renovation and improvement of the overall, coordinated, and sustainable development
of rural systems [5,6]. In the frontier field of rural revitalization strategies, urban and
rural regional research, risk management research, and other disciplines, there have been
a large number of theoretical studies on the technical methods of describing the impact
characteristics and driving mechanisms of resilience from different perspectives. Different
scholars have built index systems from the perspectives of institutional policies [7], rural
industry [8], ecology [9], space [10], and farmers’ livelihoods [11]. This lays a foundation for
the objective evaluation of the rural resilience level and provides new research ideas for ur-
ban and rural areas to deal with uncertain risks, reduce the negative impact of interference,
and realize sustainable development [12,13].

Table 1. Characteristics of traditional planning and resilience planning methods.

Planning Content Traditional Planning Resilience Planning
. . Focuses more on short- and Focuses more on medium- and long-term
Disaster risk management . . . . .
medium-term contingency planning strategic planning
Planning vision and strategy Static programming Dynamic adaptive planning

Public participation and multi-agent

- . Emphasizes the i t f collecti
Limited public participation mphasizes the importance of collective

coordination action and self-organization
Understanding and application of local More reliance on standardized building Learning and understanding the local
traditional knowledge techniques architectural culture

In terms of research methods, the PSR model, based on its systematic, logical, and flex-
ible nature, has been widely used in urban and rural carrying capacity assessment [14], eco-
logical security assessment [15], and resilience assessment under various disaster risks [16],
providing inspiration for clarifying rural risk sources and assessing system risk resistance.
Especially in the study of rural resilience, Zhao et al. (2022) used the PSR model to explore
the mechanism for promoting farmers’ positive recovery from the COVID-19 epidemic from
the perspective of livelihood. Empirical results showed that the reduction in livelihood
capital, the improvement of risk awareness, and the formulation of supportive policies
are the key driving factors that improve rural resilience [17]. Xie et al. (2023) evaluated
the level of rural ecological resilience through the established PSR evaluation framework
and explored the driving factors affecting the level of resilience [18]. When the PSR model
is combined with the TOPSIS method, the information from raw data can be effectively
used to clearly reflect the relative differences between the various schemes [19]. This
synergistic approach compensates for the limitations inherent in the AHP [20] and fuzzy
comprehensive evaluation techniques [21,22].

China’s National Strategic Plan for Rural Revitalization (2018-2022) put forward four
types of villages, namely, cluster upgrading (JJ), suburban integration (CJ), characteristic
protection (TS), and relocation and withdrawal (ZZ). “TS” refers to characteristic protection
villages, “J]” refers to cluster construction villages, “CJ” refers to suburban integration vil-
lages, and “ZZ” refers to rural areas that need to be renovated and upgraded [23]. However,
there is no clear explanation or standard for how to categorize villages, and specific classifi-
cation principles and methods have not been clearly proposed. Therefore, it is imperative
to explore and clarify basic principles and standards for village classification in accordance
with the classification requirements of the National Strategic Plan for Rural Revitalization
(2018-2022) and relevant documents so as to effectively support rural resilience governance
and revitalization development. According to the existing literature, the results of rural
classification are usually diverse and broadly include three classification methods:

(1) Location [24,25]. By using the geographic location where the city is located as
the core to radiate outward, the countryside is categorized as accessible, more accessible,
remote, or more remote. Ruiz, L.D et al. (2010) defined the criterion for sorting the
countryside as the time required to reach major urban centers [6]. When this commuting
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time exceeds 60 min, the area is included in the remote group; otherwise, it is categorized
as being close to a city.

(2) Structure [26]. The rural area is mostly classified around the demographic and
industrial structure of villages. For example, Brezzi et al. (2011) used the percentage of
villagers as a basis for differentiation of villages into urban (less than 15% of the rural
population), medium (15-50% of the rural population), and rural (more than 50% of the
rural population). In terms of economic structural characteristics, different functional
types are assigned to villages with reference to their dominant industries, such as manu-
facturing, services, trade, communication, transportation, tourism, forestry, housing, and
agriculture [27,28].

(3) Morphology [29]. Classification is based on the aggregation pattern and spatial
distribution characteristics of the countryside. For example, Hill (2002) divided the coun-
tryside into six types: low-density, high-density, random, regular, agglomerative, and
linear [30,31].

Enhancing rural resilience through classification requires not only seizing and consoli-
dating the strengths of village development, but also identifying and addressing the weak-
nesses to achieve comprehensive rural revitalization. This study, taking the Lvshunkou
District of Dalian City as a case study, aims to: (a) classify 69 villages according to es-
tablished criteria; (b) introduce the pressure-state-response (PSR) model to assess the
resilience levels and spatial distribution characteristics of the four different types of villages;
and (c) tackle the shortcomings of each type of village individually, proposing development
strategies categorized by type, thereby ensuring tailored and precise policy implementation
for each village. The findings of this research offer a novel perspective for the theoretical
study of rural classification and provide significant guidance in constructing research
frameworks and assessment models within the field of rural resilience.

2. Materials and Methods
2.1. Research Ideas

Rural classification is the basis of and the key to improving rural resilience and
implementing classified village governance policies [14]. Due to regional differences,
rural development models cannot be firmly fixed, and attention must be paid to local
characteristics. All localities should cultivate rural resilience according to local conditions.
Based on the existing research on rural classification methods and indicator systems,
this paper constructed a rural resilience evaluation index system from the perspective of
resilience through the PSR pressure—state-response (PSR) model, evaluated and graded
the resilience levels of various types of villages by entropy weight using the TOPSIS
method [32], and incorporated the identification of rural types into the measurement of
rural resilience. The findings should help to improve the prevention and control ability as
well as the scientific means of coping with a crisis in rural areas [33,34].

2.2. Research Scope

Lvshunkou District of Dalian City is located in the southernmost part of the Liaodong
Peninsula, surrounded by the sea on three sides, with the Yellow Sea in the east and the
Bohai Sea in the west. It has many mountains and hills, limited agricultural development,
frequent resource exchange with the Dalian city center, and serious population losses. In
September 2020, Lvshunkou District was selected for a new round of a pilot reform of the
rural housing system in the entire country. As the third region in Liaoning Province to
be selected for the pilot reform, Lvshunkou District has accumulated relatively sufficient
experience in agricultural and rural development and reform, and studies have shown
Lvshunkou District to be a significant research area in Dalian City and even the entire
Liaoning Province. The situation in Lvshunkou District is complex due to its coastal
location and high urbanization rate. Village construction has not kept pace with the
transformational development needs of the city, leading to a proliferation of urban—rural
fringe areas. The district is experiencing a high rate of population outflow, while also
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seeing an influx of newcomers. Under these circumstances, land reform can facilitate
the integrated development of urban and rural areas in Lvshunkou District, which is the
significance of this study. However, during the process of land reform, it is crucial to
identify and address the potential lack of resilience in rural areas to ensure the smooth
implementation of the reform. Therefore, this paper considered 69 administrative villages
in the entire area of Lvshunkou District as the research object and the village area as the unit
to carry out research on rural resilience measurement and the planning response. There are
no administrative villages in the districts of Desheng Street and Dengfeng Street, so this
paper did not consider them.

2.3. Data Sources

The data types were mainly vector data and attribute data. The administrative village
boundary, the urban development boundary, the ecological protection red line, and the
coastline in vector data were mainly obtained from natural resource management depart-
ments and statistical departments [34]. Elevation and slope data were derived from DEM
data obtained from the geospatial data cloud and further interpreted using ArcGIS (Version
10.7). The Landsat-8 OLI remote sensing image data obtained from the geospatial data
cloud were processed using ENVI radiometric calibration and orthographic correction to
obtain the NDVI, and the fraction of vegetation coverage (FVC) value was obtained using
Formula (1) [35]. Attribute data, such as the population, the number of public service
facilities, the elderly population, and the number of medical insurance participants, were
mainly obtained through questionnaires and field visits, with a questionnaire survey form
distributed to the village party secretary or head of each of the 69 villages, with a request
for them to fill in the form and return it (Table 2). The annual average precipitation values
were taken from the Dalian Statistical Yearbook 2022.

NDVI — NDVI,,

FVC = 1
NDVInax — NDVIyin @
Table 2. Rural data survey form.

Village Name

Category Variable
Total number of households
Population size Migrant population
Number of people over 60 years old
Number of existing enterprises in the village
Village collective income

Industrial Main sources of income

characteristics Types of main cash crops

Whether there are rural tourism projects

Number of commercial facilities

Number of hospitals/health centers

Number of squares/parks and green spaces

Name and number of historical buildings

Public service facilities - -
Number of courier stations

Number of households covered by the internet

Garbage collection and the number of gathering points

Whether there are disaster evacuation routes and venues in the village
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In Formula (1), the FVC is the fraction of vegetation coverage and NDVImax and
NDVImin are the maximum and minimum values of the normalized vegetation in-
dex, respectively.

2.4. Research Methods
2.4.1. Basis of Rural Classification

Based on policy guidance and literature research, including the National Rural Re-
vitalization Strategic Plan (2018-2022) [23] guidelines for village planning in Liaoning
Province [36], this paper weighed various factors and, from a policy perspective, com-
bined the common indicators in similar studies and the unique personality indicators
of Lvshunkou District to construct a village classification index system based on three
aspects (Table 3) [37]. First, it is necessary to clarify the restrictive role of the bottom line,
identify villages that conflict with the ecological bottom line, and avoid blind development
and blind restrictions. Villages within the urban development boundary will gradually
and in an orderly manner carry out urbanization and rural modernization construction
in combination with urban construction. Second, it is necessary to strengthen the charac-
teristic advantages and guide the orderly development of space. Within this aspect, it is
first necessary to clarify the characteristic advantages of the countryside [38]: whether the
countryside is coastal and whether it has historical sites or scenic spots are important bases
for judging whether the countryside belongs to the characteristic protection category. Next,
it is necessary to highlight the location advantage: whether a village is the central village
and whether the external transportation connection is convenient are important bases for
judging whether the village is a cluster construction and a suburban integration type. Third,
it is necessary to clarify the key points and leading functions of rural industry development
and make reasonable choices for the future development direction of villages [39,40].

Table 3. Rural classification index.

Classification TS JJ dJ 77
Whether it intersects or is close to the o o o Y,
Bottom-line ecological protection red line
constraint Whether it intersects or is close to town o Y Y o
development boundaries
Whether it has historical sites or scenic spots Vv O @) O
Whether it is coastal v @) @) O
Characteristic Wheth.er therg are fishing, tqurlsm, or other Y, Y, o o
advantage industrial agglomeration areas
Whether it is a central village O Vv @) O
Whether it is a major project to relocate
the village © © © v
Dominant Leadine function of the village Cultural Culture Education Conservation
function & & travel, health and life and industry ~ and ecology

4/ Binding; O anticipation.

2.4.2. Rural Resilience Index Evaluation System

Based on the “pressure-state-response” (PSR) model, this paper constructed a rural
resilience assessment and analysis model from the perspective of factors affecting rural
development and referenced relevant domestic and foreign studies to screen evalua-
tion indicators.

“Pressure” refers to the threats and disturbances facing the rural system, including
external natural disasters and internal risks caused by development and construction.
“State” refers to the state of the rural system under pressure interference. “Response” refers
to the preventive measures taken to reduce rural disaster risks, improve rural resilience,
and promote sustainable rural development [41]. The PSR model links the causes and
effects of environmental changes and the measures taken to adapt those changes, and
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the three indicator layers of the model are interlinked and mutually restricted, gradually
forming a circular development loop and constantly adjusting to a stable and balanced
state [42,43]. Considering the infrastructure status and social, economic, and ecological
factors in the Lvshunkou Estuary, the “pressure” layer was divided into natural risks
(terrain, precipitation, climate) and man-made risks (number of enterprises, population
loss rate, aging degree); the “state” layer was divided into two parts, village characteristics
(scale, industry, economy) and built environment (land use, transportation, infrastructure,
architecture, open space); and the “response” layer was divided into adaptive ability
and learning ability, with a total of 29 evaluation indicators [44], so as to objectively and
comprehensively reflect whether rural areas can recover their original states in time after
being disturbed by risks (Table 4).

Table 4. Evaluation system of the rural resilience index.

Subsystem Indicator Indicator Description Attributes
Average grade Reflects the rural production risk —
Natural Mean elevation Reflects the risk of rural living -
disaster risk Average annual precipitation x
verage precipiatio Reflects the village rainstorm disaster risk —
Pressure population size
resilience . Reflects the impact of human activities on
Number of enterprises . -
the village
Human
activity risk Aging level Reflects the degree of aging —
Rate of population loss Reflects the degree (?f population loss in B
the village
Village scale Reflects the village size +
Population size Reflect the village size +
Society Village residential land area Reflects the scale of village land +
Per capita homestead area Reflects the basm' housing conditions of N
villagers
Proportion of cultivated land Reflects the proportion of agriculture +
Economy Per capita disposable income of Reflects the level of economic N
villagers development
Road network density Reflects the degree o.f rural connectivity to N
the outside world
State Number of bus stops Reflects the level of rural relations with N
1 the outside world
resilience
Number of commercial facilities Reflects the diversity in villagers” incomes +
Facility Number of express stations Reflects the convenience of life +
Number of public toilets Reflects the level of rural infrastructure +
Number of primary and secondary Reflects the level of rural basic education N
schools support
Number of hospitals and clinics Reflects the level of r.nedlcal security of N
rural residents
Fraction of vegetation coverage (FVC) Reflects the degree of village greening +
Environment Water area Reflects the livable level of life +
Number of parks and squares Reflects the livable level of life +
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Table 4. Cont.

Subsystem Indicator Indicator Description Attributes
Number of health insurance enrollees  Reflects the self-organization of the village +
Adaptability Emergency rescue personnel Reflects the standard of living security +
Response Per capita effective refuge area Reflects the situation of the refuge +
resilience Di ion inf i
) isaster prevention information Reflects disaster prevention information +
Learning dissemination degree
ability . Reflects the level of rural communication
Number of internet users facilities +

2.4.3. Rural System Resilience Evaluation Model and Grading Evaluation

(1) Rural system resilience evaluation model

The entropy weight TOPSIS method, using the software MATLAB, Version R2021b,
which combines the entropy value method and the TOPSIS method, was used to calculate
the resilience value of each village system. The core of the entropy weight TOPSIS method
lies in TOPSIS, and the central idea of the TOPSIS method is to select a scheme that is
closest to the ideal solution and farthest from the negative ideal solution among numerous
evaluation objects. It is used to analyze the distance between the rural resilience value and
the ideal solution. The evaluation objects are sorted by the ideal solution and the negative
ideal solution of multiple index attributes. When calculating data, the entropy method is
first used to calculate the weight of each evaluation index, the evaluation index data are
multiplied with the weight to obtain new data, and then the TOPSIS method [41] is studied
with the new data.

Positive data processing: In pressure resilience, the natural disaster risk and the human
activity risk are treated as negative indicators, and positive data processing is required
(Formula (2)).

x— =max{x;} —x (2)

where x_ is the negative indicator and x; is index i.
Data standardization processing (Formula (3)):

rij = (x;j —min{x;})/(max{x;} — min{x;}) (3)

where x;; indicates the performance or score of the i-th alternative on the j-th criterion.
The weight was calculated (Formulas (4) and (5)):

n n n

Hj= =Y (ry/ ) ry)In(rij/ Yy _rij) / In(m) @
i i=1 i=1

i=1 =
wj=(1-H;)/(n— ;H]‘) (5)
=

where w; represents the weight assigned to the j-th criterion or attribute in the decision-
making process.

The values of pressure resilience, state resilience, and response resilience were calcu-
lated (Formula (6)):

upressure/state/response = Wjj X Tijj (6)

The composite resilience was calculated using the TOPSIS method.
A weighted normalization matrix Q was constructed (Formula (7)):

Q = [wjxij]sxt 7)
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Positive and negative ideal solutions Q+ and Q— were calculated (Formulas (8) and (9)):
Q+={a{,a +...9 b ®)

Q—={q1—a; -4 } ©)
The relative distance between the best solution D].+ and the worst solution D]f was
calculated (Formulas (10) and (11)):

P

Df = ]; (zij —Zf)z (10)
P

D; = Z (Zl']' — Z;)2 (11)
=1

Calculation of the comprehensive evaluation index (Formula (12)):

D; .
=1,2,...,n (12)

Uyesitionce = Ci = ————, i
resilience i D;r T Di,

The score of the comprehensive evaluation index is the rural resilience value.
(2) Graded evaluation

The natural breakpoint method was used to classify the four dimensions of stress
resilience, state resilience, response resilience, and comprehensive resilience into five grades:
very high, high, medium, low, and very low.

3. Results
3.1. Results of Rural Type Analysis

Lvshunkou District has jurisdiction over seven streets and a total of 69 administrative
villages, of which 8 are characteristic protection villages, 16 are cluster construction villages,
42 are suburban integration villages, and 3 are renovation and upgrading villages. From
the perspective of quantitative relationships, quantitative analysis, as depicted in Figure 1,
indicated a hierarchy of focus areas where rural integration takes precedence, followed by
the cluster construction, characteristic protection, and, finally, renovation and upgrading of
villages. Under the influence of the downtown area of Dalian City, the overall construction
situation of villages in Lvshunkou District is relatively good, with about 51% of villages
located within the urban development boundary.

Street Name I:| LL

e

—_— L 1n

Changeheng Street B 15
Shuishiying Street

) e

Longtou Street
Shuangd: Street

Sanjianpu Street I

Develop Zone 1

Tieshan Street

T T T T T T
1] 2 1 i 8 10 Quantity

Figure 1. Different types of villages on different streets.
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From the perspective of location relationships (Figure 2), suburban integration vil-
lages and cluster construction villages are mostly distributed in suburban areas, being
located in areas with relatively flat slopes and with more leading enterprises as well as
being close to coastal highways, the Shenhai Expressway, and other areas with convenient
external transportation.

0os1 & o3 4

km

S 4
Anpu Stl‘(‘l.‘_t-‘_- Ca'gl_ngcileﬁg‘ trbet
»

[ :
LS

W

1
& -l ')
- e

| j-Sh!tisﬁiyiﬁg:I;f&;etL
;,‘* f\/\i Longmﬁ Stree
H/"\F - D!
N~ N
S {

Tieshaﬁ Street
Legend
*  Central village
[
A
B 1s
Iz

Figure 2. Rural classification.

The difference is that the distribution of suburban integration villages is more concen-
trated and dense, while that of cluster construction villages is more dispersed and balanced.
The distribution of characteristic protection villages is uneven. Some of them have a high
level of urbanization, and the cultivated land area is less; in addition, some of them are
located on the edge of urban areas and have intact historical sites with high historical
and cultural protection value. Under the influence of large-scale projects, renovation and
upgrading villages are distributed in the coastal area of Chungkou Bay.

3.2. Differentiation and Clustering of Rural Resilience

The comprehensive resilience level of rural areas in Lvshunkou District shows the
spatial layout characteristics of “high center and two low wings” (Figure 3), which grad-
ually transitions from the high value in the center to the low value in the periphery, and
the resilience value of coastal villages is generally low. High-resilience villages are mostly
distributed on Shuishiying Street and Shuangdao Bay Street, while low-resilience villages
are mostly distributed on Tieshan Street, Great Wall Street, and Sanjianbao Street. Shuishiy-
ing Street and Shuangdaowan Street have higher average comprehensive resilience levels,
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and the village resilience level there is more balanced. Sanjianbao Street and Longtou
Street have low average comprehensive resilience levels. The Lvshunkou Economic and
Technological Development Zone has a substantial difference in the resilience level [45].

(a) . (b)

Legend Legend

Upressure Ustate
I <-0.0089 I <= 0.0073
[ <==0.0160 [0 == 00110
<= 00170 . <=0.0156
[ ==00183 0 <=0.0222
I <=0.0199 . <= 0.0363
}N\ }i
(c) Q051 2 3 4 8 (d) 0051 2 3 4 &
U — [ = e R

Legend

Uresponse Composite Resilience

I <=0.0060 I <= 0.0100
[0 == 0.0099 0 <= 00128
[ ==00148 - e [ ==0.0151
[0 ==0.0249 ] ==00184
I <-0.0881 I <-0.0228

Figure 3. (a) Stress resilience, (b) state resilience, (c) response resilience, and (d) composite resilience.

Using the software Origin (Version 2021), statistical analysis was conducted to identify
the differentiation and clustering characteristics of the resilience values across various
rural villages. Specifically, the average comprehensive resilience of villages in Lvshunkou
District is 0.0145, which is medium, and the maximum value is 0.0228, with a small spatial
difference between the two. The lowest composite resilience is 0.0073, which is 4.7 times
different from the highest value, and the individual difference is significant. According
to the statistics of the number of villages with five resilience levels, we found that the
average index of the high-comprehensive-resilience villages is 6.7 times that of the low-
comprehensive-resilience villages, with a significant difference between the two types. The
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proportion of villages with a medium resilience level is the largest, at 46.4%, while the
number of villages with high and low resilience levels is relatively small, at 8.7% and 5.8%,
respectively. Rural resilience presented an inverted U-shaped distribution [46] (Figure 4).

Resilience Index Composite Resilience Index
0. 060
0.024 -
0. 055 -
0. 022 -
- 0.021
0. 050 0.0482 !
0. 045 0. 020 4 0.0201
0. 010
0.018
0. 035
———
0.030 0.0289 0.016 1
a
0.0264
. 0.0146 o
0-025 0.014 A
. 020 - 0.4195 0.4199 g
R . oo ﬁ’ o 0.0185 oot [ IIS
0.015 s o : o117 :
04112 o 0.0123 I Upressure 0.0110 cJ
o 4
0.000 4 (g | 0009 0.0007 Ustate 0.010 0.0100 .z
i P Uresponse ¥ 0095 T 1.5RangeinIQR
0.005 - + 0.0053 | 04057 00057 *0.004 5 Goag 000 e I15 Range in IQR — Median line
= 0.6v3o Median line 0.008 1 Mean value
0.000 4 o Mean value 0.0073 o Abnormal value
; 3 o 3 7 T - ; +  Abnormal value L L L L
pressire Veiste Urowonss Upressure Voate Uresponse provsre Ustate Vrewpors Upressore Tovte Uresponse TS 1 CJ 77,
TS JJ cJ 77

(a) (b)

Figure 4. (a) Resilience index differentiation of different village subsystems and (b) differentiation of
the comprehensive resilience index of different types of villages.

From the perspective of village types, mostly cluster construction and suburban
integration villages have high resilience levels, with a large between-group difference in the
resilience level of characteristic protection villages and a small between-group difference
in the resilience level of renovation and upgrading villages. There are no high-resilience
characteristic protection villages or renovation and upgrading villages, and 50% of them
have medium or a low resilience levels. In addition, 33% of the suburban integration
villages are at a medium or a high resilience level, while 75% of the cluster construction
villages are in the high-resilience zone. In summary, we can see that there is a high
correlation between village type and resilience strength (Figure 5).

- Response Resilience

Street Name |:| State Resilience

—— [ Pressure Resilience
Changcheng Street

- Composite Resilience

Shuishiying Street

Longtou Street

Shuangdaowan Street ]
Sanjianpu Street
Devel Zone

Tieshan Street

—_I

e —— ——r—r—r—
0. 000 0. 005 0.010 0.015 0. 020 0. 025 Resilience Index

Figure 5. Schematic diagram of the differentiation of resilience index of each street.
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3.3. Differentiation and Clustering of the Rural Resilience Subsystem

The comprehensive resilience levels of characteristic protection villages vary greatly
among groups. For example, Chenjia Village has the lowest comprehensive resilience
index, but the state resilience index is the highest. First, it is necessary to strengthen
daily monitoring and early warning of floods and strong winds, provide rural emergency
products and services, and effectively enhance the anti-interference ability in the face of
floods and other risks in order to prevent adverse effects on tourists and the value of local
tourism [47].

A large proportion of cluster construction villages are regional central villages, and
their resilience indexes are higher than those of the other three types of villages. Their
service facilities and industrial models play a radiating and driving role, which is an
important foundation for the economic transformation and upgrading of the respective
districts and counties and an important platform for implementing innovation-driven
development strategies.

Compared with other village types, suburban integration villages have medium-to-
high response resilience. Consequently, these villages can preferentially undertake urban
spillovers and have good background resource advantages, but high similarity [48]. In
terms of response resilience, the governance ability and disaster prevention publicity
of such villages need to be strengthened. For example, Zhangjiacun in Shuangdaowan
Street, close to the Shenhai Expressway, has the advantages of taking the lead in realizing
urbanization transformation and being a key area to improve the rural urbanization level.
However, there are many enterprises and factories in Zhangjiacun, and in addition to
serving the village population, there are more migrants from surrounding villages and
towns, and the difficulty of coordinating the management of rural society has significantly
increased [49].

The construction of major projects and other factors has restricted the development
of renovation and upgrading villages, and their comprehensive resilience and subsystem
resilience values are both low, with villagers facing the problems of uncertain future
development and a lack of compensation. The renovation and relocation of these villages
should be closely connected with village planning. Based on the principle of “optimizing
structure, orderly guidance, and active governance”, the land use structure should be
gradually optimized, abandoned land should be remediated, and the stock of residential
land should be revitalized so as to realize the transition from passive guidance to active
governance [50,51].

In conclusion, cluster construction villages in the stress and state resilience sub-
system have substantial differences, as do suburban integration villages in the state
resilience subsystem.

4. Discussion

To realize the systematic improvement of rural resilience, attention should be paid to
stimulating the characteristic values and multiple functions of rural lifestyles, ecological
resources, and landscape styles that are different from urban ones. Due to the different
development among regions, all types of villages should cultivate rural resilience according
to local conditions [52]. Based on the four aspects of rural space, industry, ecology, and
governance (Figure 6), this paper formulated differentiated strategies for improving rural
resilience depending on the shortcomings and advantages of different types of villages [53].
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Figure 6. Strategy framework of resilience pattern reconstruction of rural systems.

4.1. Classified and Sound Rural Spatial Resilience

The first three types of villages with good state resilience all have different degrees
of residential and agricultural development risks, so it is necessary to carry out regular
investigation of hidden security risks in residential areas and timely rectification of problem
houses [54]. Special actions must be taken to improve cultivated land, residential land,
and environmental land [55] and to ensure that the size of residential areas is kept at an
appropriate level (Figure 7).
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Figure 7. Strategies for improving the rural resilience of different types of villages.

Characteristic protection villages should focus on strengthening the management
and protection of rural roads to form a smooth urban—rural public transport network.
Measures such as reasonable widening, realignment, and consolidation of existing rural
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roads should be taken to eliminate dead ends and T-junctions, thereby facilitating an
intensive and smooth urban-rural road network pattern. The existing tourist service
center and evacuation site construction should be improved to facilitate the collection
and distribution of tourist groups [56]. Suburban integration villages can take actions
to balance cultivated land occupation and compensation and the increase or decrease in
urban and rural construction land, in addition to upgrading inefficient garden land and
improving farmland quality [57]. Cluster construction and renovation and upgrading
villages are the core of district streets. Combined with the regional pattern to improve
rural public service facilities and infrastructure, at the level of rural infrastructure, it is
necessary to promote the extension of urban infrastructure and public services to rural
areas, establish good cooperation with enterprises to encourage investment from them,
and establish cloud schools and cloud classrooms so that children in rural areas can enjoy
high-quality urban education resources simultaneously. In addition, by expanding the
capacity of central health hospitals on various streets and in different districts, villagers can
enjoy convenient and high-quality medical and health services nearby. Furthermore, it is
necessary to improve the information management level of village clinics and town health
centers, establish health information databases for villagers, and form a medical treatment
pattern of “minor diseases do not leave the village, and major diseases do not leave the
district” to cope with longer-term structural questions caused by aging [58].

4.2. Classified and Sound Rural Industrial Resilience

Some characteristic protection villages with high comprehensive resilience indexes
should pay attention to guiding and improving the standardization and standardized
supervision of the rural tourism industry, including regularly checking the status level
and responsibility of facilities and services [59] and ensuring service standardization and
operation safety [60]. They should also pay attention to innovation and optimization of
the characteristic and differentiated manufacturing of tourism products to avoid falling
into the “strange circle” of homogenized competition. For example, Kamakura, a coastal
city in Japan, attracts tourists to have an in-depth experience [61] by opening seaside
baths, innovating ways of using its cultural heritage, and building original and unique
shops [62], and the tourist satisfaction rate is as high as 85%. Characteristic protection
villages in Lvshunkou District should ensure high-quality construction of rural tourism
and strengthen diversified formats and innovative marketing models prominently [63],
including adapting to the needs of consumption upgrading, creating an in-depth experience
according to local conditions, and deepening the interaction and communication between
tourists and places [64,65].

Cluster construction and suburban integration villages should closely focus on in-
dustrial revitalization and income benefits to enhance the rural economy resilience. First,
they should give full play to the scale effect of land, industry, and population resources,
relying on the golden sign of “Lvshunkou Big Cherry”; build a development model of
“leading enterprises + cooperatives + modern farms and 10 family farms”; promote the
integrated development of primary, secondary, and tertiary industries; and connect modern
agricultural production and small-farmer production [66]. Second, they should actively
cultivate online and offline sales networks to realize the production and processing of
agricultural products [67], product circulation, direct supply, and direct sales. Third, they
should explore how to use fresh e-commerce, online publicity, and drainage of agricultural
products by means of “retail + catering” and “catch the sea + picking” and the offline
development mode of “leisure and sightseeing—farming experience—agricultural science
popularization—technology promotion” [42].

4.3. Classified and Sound Rural Ecological Resilience

To strengthen ecological resilience and enhance landscape attractiveness, we must
first pay attention to improving the quality of the waterfront landscape, regulating and
cleaning up the coastal coastline, and enhancing landmarks such as watchtowers and
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lighthouses [68]. Cluster construction and suburban integration villages should focus on
the green development of the countryside; improve the level of ecological livability in the
countryside; integrate the unique spiritual and cultural elements of Lvshunkou District
into the village appearance; and jointly form a localized, distinctive, and diversified rural
cultural network. Ecological restoration will be strengthened in villages that are regulated
and upgraded [69], and blue bays and natural shorelines will be restored. Land with large
slopes that are unsuitable for cultivation can be converted into terraces to prevent soil
erosion [70,71].

4.4. Categorization and Improvement of Rural Governance Resilience

The response resilience of suburban integrated and agglomeration-enhanced villages
is better than that of others, and the systems for daily monitoring, early warning, and
prevention of disasters in these rural areas can be strengthened through the overall use
of new technologies and traditional means so as to cope with one-off shocks or natural
disasters caused by sudden shocks [72]. These villages should establish and improve the
rural governance pattern with the participation of multiple subjects, promote the construc-
tion of a comprehensive emergency management system and team for multiple types of
disasters and the entire process, establish an emergency material support mechanism, and
build disaster relief material reserves in rural areas [73]. In addition, by engaging local
rural communities in the planning and execution of public service improvements, they
should make rural residents accurately interpret the early warning information, take the
injtiative to implement evacuation measures in time, continue to provide training services
for early warning of disasters to improve the ability of rural residents to actively prepare
for disasters, and explore diversified financial support channels to fully guarantee the
effectiveness of disaster prevention and management in rural areas [74,75].

For rural areas that need to be renovated and upgraded, monitoring and evaluation
mechanisms should be established to assess the impact of policy changes over time. If there
is a plan to relocate a village in the short term, the government should lead in investing, fully
respecting the will of the farmers [76] and considering the villagers” overall employment
and survival. Depending on the unique circumstances of each village, relocation may be
either comprehensive or phased, partial relocation [77]. In addition, effective measures
should be taken to protect the legitimate rights and interests of the relocated villagers and
village collectives. For villages without relocation plans in the short term, the rectification of
agricultural houses with security risks should be strengthened, dilapidated houses rebuilt,
infrastructure increased, comprehensive service sites improved, and the overall health of
village human settlements enhanced [78].

5. Conclusions

By constructing a rural classification index system, this paper classified and dis-
tinguished the rural areas in Lvshunkou District and identified the spatial distribution
characteristics and development direction of suburban integration, cluster construction,
characteristic protection, and renovation and upgrading of rural areas. Based on the re-
silience perspective, a rural system resilience assessment method was constructed; the weak
links and governance needs of rural resilience were quantitatively identified; and rural sys-
tem resilience reconstruction and improvement strategies were proposed based on the four
aspects of rural space, industry, ecology, and governance. These differentiation strategies
will help improve the coordination, adaptability, and self-organization of the rural system.
In conclusion, the rural area of Lvshunkou District, intricately linked to the urban core of
Dalian City, demonstrates a resilience pattern marked by significant inter-group disparities
and robust spatial clustering. This pattern indicates a need to focus on revitalizing rural life
functions, thereby enhancing the spatial appeal of this region. Economically, we advocate
for the strategic guidance of resilient rural areas toward the intensive development of
distinctive industries. This approach will capitalize on their inherent strengths and foster
economic diversification and prosperity. Ecologically, we emphasize the promotion of green
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development practices in rural areas to safeguard the environment and support sustainable
growth. Governance-wise, we propose strengthening the foundational aspects of rural life
support and enhancing the efficiency of rural governance to ensure the well-being of the
residents and the effective management of community resources. By addressing these key
areas (economic development, ecological sustainability, and governance efficiency), we
aim to cultivate a more cohesive and resilient rural landscape that is well integrated with
the urban expanse of Dalian City. The results of this paper are conducive to promoting
urban-rural integration and providing theoretical guidance and practical reference for
realizing long-term rural governance.

However, due to limited data and conservative clustering method selection, there were
some deviations and uncertainties. At present, the popular algorithms related to spatial
clustering include social network analysis, the DBSCAN clustering algorithm, and the
SOM-Kmeans algorithm, which can more objectively determine the number and category
of classification. This is a development direction worth studying in the future.
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