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Strengthening the construction of rural resilience and improving the rural

ecotope and biodiversity are of great significance to improving the

governance’s abilities of rural areas to resist external disturbances and

various crises. Based on the 1786 documents which are associated with the

research topics collected in the “Web of Science” database from 1992 to 2022,

this study uses the visualization analysismethod of the “CiteSpace document” to

focus on the rural resilience from the ecosystem perspective, sort out the

hotspots of rural resilience construction research, and study and judge the

future development tendencies. It pertinently put forward the research

evolution trends of “bottom–up ecological restoration” and “top–down

planning improvement.” The research results are beneficial to provide useful

references and direction enlightenment for the sustainable research of rural

resilience and the formulation of planning strategies from the perspectives of

biodiversity.
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1 Introduction

The continuous advancement of industrialization and urbanization has led to the

overall reconstruction of rural areas and has been facing a series of problems such as

industrial decline, population decline, and ecological decline. The instability and

fragility of rural areas have become increasingly prominent and inhibited the

sustainable development of rural areas (McManus P et al., 2012; Modica M et al.,

2015; Pandey R et al., 2017). How to strengthen the rural resilience construction,

improve the governance abilities of rural areas to resist natural disasters, instability,

and various crises caused by external disturbances, improve the quality of the rural

ecological environment (Qiu et al., 2021), and promote the high-quality development

of rural areas remains unclear. It has been highly valued by the countries over the

world and has also attracted extensive attention from the academic communities

(Center and Garden,2009; Chaigneau, T et al., 2022; Ekblom et al., 2020; Li et al.,
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2022). Regarding the cognition of resilience theory, Western

scholars have two perspectives: one is the equilibrium theory

based on engineering resilience and ecological resilience (Rigg

et al., 2015; Roberts et al., 2017), and the other is the evolution

theory based on evolutionary resilience (Chen, 2007;Chen

et al., 2017; Hennebry, 2020; Huang, et al., 2020; Li et al.,

2014; Li et al., 2020). Following this logic, the academic

research has been deepened gradually, and the concept and

connotation of resilience have been evolving and developing

from focusing on the resilience of research objects to focusing

on biological and ecological sustainability (Wang et al., 2021;

Li Y,2022) and then to long-term adaptability; it has been

constantly evolving and developing.

Wilson took the lead in introducing resilience theory into

the research on rural multi-functional transformation, which

has better explained many problems faced in rural

transformation and development (Wilson, 2012; Li, 2020).

Scholars have found that rural resilience is mainly reflected in

the rural disturbance and instability caused by natural

disasters (Cutter et al., 2016), climate change, sustainable

utilization of biomass energy (Emmanuel et al., 2012), and

social–economic changes (Tebboth et al., 2019; Yang, et al.,

2020). At present, the research on rural resilience mainly

focuses on the prevention and control of rural natural

disasters (M.F.MFirdhous et al., 2018; Mohamed et al.,

2014; Babulo et al., 2008), community construction and

governance (Philp, 2008; Bjorna and Aarseether., 2009;

Marsden and Sonnino., 2008), farmers’ livelihood (M.F.

MFirdhous et al., 2018), infrastructure construction

(Elisabeth et al., 2017; Nguyen et al., 2017), and resilience

evaluation (Mazur et al., 2018; Wilson et al., 2018; Scott, 2013).

With the connotation of resilience becoming an important

aspect of biological sustainability, rural resilience is widely

understood as the ability of rural systems to cope with changes

(Kilkenny, et al., 2008; Koning, et al., 2021), adapt, and

continue to develop in the uncertain environment of

unexpected shocks and challenges (Folke et al., 2010; Pain

and Levine, 2012; Brown, 2017; Folke, et al., 2016). The

concept and connotation of rural resilience have also

gradually shifted from the equilibrium theory to evolution

theory (Scott, 2013; Qiu et al., 2021; Wang et al., 2021).

Over the years, the research on resilience theory mainly

focuses on urban areas, while the research on rural

biodiversity (especially rural biodiversity) is not enough

and systematic. The unbalanced development between

urban and rural areas has made the rural infrastructure

backward and the flood control and drought relief

facilities weak, thus reducing the ability of disaster

prevention (Cutter et al., 2010) and risk resistance in

rural areas (Mazur et al., 2018), and the living

environment in rural areas has become increasingly worse.

In this research, resilience is defined as the ability of the rural

regional system to maintain relative stability through

comprehensive means such as social, economic, and

ecological relative stability (Holladay and Power., 2013). It

realizes the transition from the original equilibrium state to a

new equilibrium state and emphasizes the characteristics of

the system by actively adapting and maintaining sustainable

development (Heijman Hagelaar, 2007; Li et al., 2021).

Therefore, it is significant and necessary to gradually

analyze the research results of rural resilience, promote

the construction of rural resilience, improve the ability of

rural areas to cope with various crises (Al-Zubaidy.,2015),

and promote the construction of the beautiful ecological

environment (Huang X, et al., 2019), biodiversity, and

sustainable development in rural areas (McManus et al.,

2012; Dai Qi., 2015). Based on the “Web of Science”

database and utilizing CiteSpace document visualization

analysis software, this study focuses on the research on

rural resilience from the ecosystem perspective, discusses

and analyzes the hotspots of rural resilience construction

research, and studies and judges the future development and

evolution trend, thus guiding the direction for further

research on it. The innovation lies in focusing on the

rural resilience research from the perspective of the

ecosystem, discussing and analyzing the hotspots of rural

resilience construction research, with judging the future

development trend from the perspective of biodiversity, so

as to guide the direction for further research on rural

resilience. Literature visualization software helps sort out

the salience time, salience intensity, and the important

literature of various keywords and is more beneficial to

understand the research progress.

2 Research data and analysis methods

2.1 Research data

The research data are obtained from the “Web of Science”

literature database. Here, “rural resilience” and “rural

resilience” are selected as the main topic words,

respectively, and they are set as TS = (“rural resilience”) or

TS = (“rural-resilience”) through the advanced search of the

WOS database; time expand = “1992–2022.” The conference

contributions, the opening remarks of the volume, and

introduction of personal academic achievements in the

search results were deleted completely, and the duplicate

literature was eliminated, and 1786 relevant literature

reports were finally determined. Through the function of

year per slices via “CiteSpace,” all the literature studies are

departed to a cycle of 3 years. Among them, the number of

relevant literature has increased significantly year by year, with

only two literature studies from 1992 to 1994, 72 literature

studies from 2007 to 2009, and 249 literature studies from

2019 to 2021.
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2.2 Analysis method

“CiteSpace bibliometric visualization analysis” describes the

main content of the literature, analyzes, and builds the

correlation relationship between knowledge with the help of

statistical methods, which can effectively provide important

technical support for mining-related research progress (Chen

et al., 2009; Hu et al., 2018). It is extensively used in the research

and analysis of the existing literature (LI Jie et al., 2016; Yue,

2009). Therefore, this research adopted CiteSpace software

analysis, combined with association analysis and cluster

analysis, to import the literature data retrieved and sorted out

from 1992 to 2022 into “CiteSpace 6.1.” Through debugging the

setting of relevant parameters, the keyword co-occurrence

network graph and subject salient word graph are drawn

completely.

3 Research hotspots and evolution
analysis

The research is based on the time zone function of the

CiteSpace 6.1 software platform to search for mutant words

and analyze mutant words through literature keywords,

aiming to explore the current top keywords with the

strongest citation bursts. A burstness model was used to

calculate words and sudden mutation in the rural

resilience–related literature. The burstness model is used to

calculate the mutant words and literature in the related

research of rural resilience. The mutant detection algorithm

of the computing party thinks that the emerging and

rising mutant literature are frontier and timely in revealing

the new tendency in the scientific field. In order to ensure the

number of mutant words in the calculation, the threshold

value was adjusted from 1 to 0.8, and 20 mutant words

were detected with the help of software, among which the

highest intensity was “Africa, biodiversity, environment,

support,” etc.

3.1 Research on mutation words and their
evolution

The academic research on rural resilience has a wide range

of perspectives and methods. The evolution analysis graph of

rural resilience subject words in the Wos database (Figure 1)

reveals that 20 mutant words have appeared in the past

30 years. In terms of the mutant words’ intensity, the

highest value is “Africa,” and the frequency intensity is

4.4869, which appeared in 2007 and ended in 2015 with a

moderate occurrence cycle. The second is “biodiversity” with a

frequency intensity of 4.3301, which appeared in 2001 and

ended in 2015, and the occurrence cycle was relatively long.

From the point of view of the intensity of the mutant word, the

highest value was “Africa” and the frequency intensity was

4.4869, which appeared in 2007 and ended in 2015, and the

occurrence cycle was moderate. The high-frequency literature

mainly researches the persistence and resistance to human

FIGURE 1
Evolution analysis of theme words of rural resilience in the Wos database.
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disturbance of rainforest birds in plantations and primary

forests of Peninsular Malaysia (Kelvin, 2005).

The high-frequency word from 2010 to 2015 was the social

ecological system (SES), with a frequency intensity of 3.6702. It

mainly includes a social ecological system framework proposed

by Ostrom, which is mainly used in ecological restoration

projects, biomass energy, ecological vulnerability assessment,

etc. From 2010 to 2015, the high-frequency word was “Social

Ecological System (SES)” with a frequency intensity of 3.6702. It

mainly includes a social ecological system framework proposed

by Ostrom, which is mainly used in ecological restoration

projects, biomass energy, ecological vulnerability assessment,

etc. The high-frequency literature mainly researches the

resilience and vulnerability of remote rural communities to

global climate and ecological environment changes (Scott

et al., 2013; Bailey et al., 2016; Douglas et al., 2019; Peng

et al., 2017). The frequency intensity of the mutant word

“adaptivity” was 3.0606, which appeared in 2013 and ended in

FIGURE 2
Clustering diagram of rural resilience keywords in the Wos database.
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2018. It is mostly used for resilience and adaptability to cope with

biomass and biodiversity changes. The high-frequency literature

mainly researches the adaptability and resilience of rural

households to cope with climate changes and carbon dioxide

emission reduction (Angeler et al., 2018).

The mutant words mainly indicate the concern about

biomass energy, biodiversity, climate change, and ecological

environment in the research topics of rural resilience. In part,

vulnerability assessment, optimal utilization of resources,

ecological planning, and other methods are widely used to

improve the level of rural resilience. For the resilience

measurement in the ecosystem, the quantitative measurement

and diversity characteristics are reflected in the landscape

heterogeneity (Liu et al., 2015), landscape diversity (Yang

et al., 2021), and biodiversity (Schwarz et al., 2011).

The biomass content can further reflect the threshold level of

numerous elements of the rural ecosystem and can explain the

motivations and influencing factors in the evolution of the

ecosystem.

3.2 Research keywords and evolution

The clustering nodes are set as keywords by CiteSpace

5.8 software, and the keyword co-occurrence relationship

graph based on the Wos database is obtained after eliminating

the words with low relevance and low frequency to the subject

words (Figure 2). It reveals that the research topics of “rural

resilience” are relatively concentrated, and the keywords are

closely connected. Among them, the keywords with high

frequency are “region resilience,” “climate change,” “land use

change,” “natural disaster,” “carbon sequestration,” “traditional

forest margins,” “rural health,” “precarity,” and “ecological

footprint.” The analysis shows that the impact of climate

change is being felt globally. To a large extent, climate change

is regarded as the greatest threat to people’s lives. It is expected

that the impact of climate change will be greater in the future

(IPCC, 2014). According to the World Bank (2010), the total loss

caused by all disasters during 1970–2008 was about $230 billion.

Some highly cited keywords revealed in the figure indicate the

concern about climate changes, natural disasters, biological

sustainability, carbon storage, etc., emphasizing the ability

level of the rural social–ecological system to maintain a

relatively stable state and sustainable development.

The results obtained by keyword cluster analysis show that

the research topic pays attention to external factors such as

“climate change,” “natural disaster,” and “ecological footprint”

that affect the resilience and stability of rural ecosystems.

Meanwhile, it combines the internal elements of the system

such as “land use change,” “carbon sequestration,” and “rural

health.” Numerous research studies have been conducted on the

external and internal factors that affect the stability of the system

and cope with changes. From the research on internal and

external systems, influencing factors to the rural human

settlement environment, we pay attention to the living

conditions, environmental quality, and climate conditions of

rural residents. The biomass content not only affects the

stability and diversity of the rural social–ecological system but

also directly or indirectly affects various physiological and

psychological states of people in the system and the threshold

level and evolution trend of some elements.

4 Main research contents

The theory of rural resilience has a pluralistic essence,

highlighting the interaction between elements, the form,

coupling structure, and the non-equilibrium evolution path of

rural material elements (Li et al., 2019). Rural transformation in

the new period often adopts a new development mode to improve

its ability to resist the impact and maintain a stable state.

Combined with the sorting and quantitative analysis of the

high-frequency mutation words and keywords in the research

on rural resilience, it is found that the research content of rural

resilience based on the perspective of biodiversity focuses on the

biodiversity and external climate change in the rural ecosystem

and their interaction modes and conditions on rural resilience.

Scholars believe that the spatial promotion of rural resilience

through social spatial reproduction (Westlund H, 2006) can

improve the biomass content in rural ecosystems and enrich

the organizational structure to maintain relative stability.

4.1 Resilience and biodiversity

Biodiversity can reflect the multiple characteristics of rural

resilience, and the influencing factors are relatively complex and

comprehensive. Scholars at home and abroad have carried out a

series of studies on this issue. For example, Nivaldo Peroni et al.

(2002) put forward a theoretical model focusing on biodiversity

and resource resilience to explain the impact factors of

biodiversity decline: the rural population outflow, increase in

tourism, and changes in production and lifestyle, aiming at the

interspecific and intraspecific diversity of cultivated crops. Kelvin

S.H (2005) studied the composition and structure of virgin

forests, artificial forests, and birds in rural areas, proposed

that the abundance of material resources and factors closely

related to forest disturbance affect biodiversity, and explored

resilience of rural areas from the perspective of ecosystem

stability and sustainability. Peng et al. (2017) quantitatively

analyzed the internal relationship between regional ecosystem

health assessment, biodiversity, and rural land use and land cover

change through quantitative indicators and explored the mutual

relationship between the model and process and rural resilience.

Marleen Schouten (2013) explained the interrelation between

biodiversity and rural resilience at the landscape level through the
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theoretical construction and scheme experiment of the rural

environmental agency model and proposed that the top–down

government investment aimed at improving the public value of

the rural society ecosystem and improving rural resilience.

M.G.Sorice (2012) studied the land ownership patterns in

three counties in central Texas. Through interviews with

767 owners and questionnaire data, he found that changes in

land owners and their ideas may bring about changes in the land

cover, thus affecting ecological diversity and resilience.

Biodiversity assessment is the ecological basis for assessing

the resilience level of rural areas. How to conduct rural scale

assessment requires comprehensive consideration of the land

cover, landscape vegetation, biological composition and

structure, and other factors. As for the rural

“social–ecology–economic” system, existing research mainly

focuses on landscape diversity, landscape fragmentation

degree, coverage, etc., without comprehensive and systematic

consideration of rural social–ecology–economic factors. In recent

years, with the rise of spatial quantitative analysis and the

improvement of the availability of remote sensing data in

villages, many scholars have paid attention to the quantitative

measurement of biodiversity and ecosystem assessment. Future

research needs to pay attention to the soil carbon content,

biomass carbon dioxide, etc., and effectively link up with the

double carbon targets of carbon neutralization and carbon peak.

4.2 Resilience and climate change

Climate changes affect various elements of the rural

ecosystem and their relationships at the macro scale. For

example, drought can easily lead to the loss of rural crops and

the reduction of biomass in soil. Soil and water loss affect the

content of soil biomass and the spatial pattern of soil and water.

The research by Elisabeth Simelton (2009) shows that the size of

rural population and the amount of agricultural input are

negatively correlated with drought vulnerability, and the

vulnerability is negatively correlated with land abundance.

Loring and Gerlach (2009) addressed the complex ecological

environment and climate change by studying rural food security

and sustainable development of food resources. Nguyen et al.,

(2017) researched the rural land-use decision-making factors

represented by land-use selection decisions and crop diversity.

He found that they are closely associated with the ability to cope

with the impact of climate change, economic life expectations,

and living environment characteristics and discussed the rural

resilience shown by coping with climate change and measures on

how to improve rural resilience.

In the background of urban sprawl, population expansion,

and climate change, Kristine Lien Skog (2016) researched the

conversion of the rural arable land and the protection of the

arable land by quantitative measures. Taking Norway as an

example, he discussed the influence mode and mechanism of

soil attachments on rural resilience from the perspective of

conversion of the arable land to a construction land. Barrett,

C (2015) researched the correlation between rural economic

conditions and soil quality and proposed the importance of

soil fertility for rural resilience and resistance to climate

change. As the spatial carrier of biomass coverage and

bearing, the land provides material conditions for rural

adaptation to climate change, and the level of the land itself

has a positive impact on resilience. In his speech on the

International Year of Soil in 2015, the UN Secretary-General

Ban Ki Moon believed that “A healthy life is not possible without

healthy soils.”

In summary, the richness and quality of the land, the

rationality of spatial distribution, the content of soil biomass,

artificial agricultural production, and non-agricultural behavior

play a decisive role in rural resilience under the background of

climate change. Climate changes have a direct impact on the rural

ecological environment, affect the stability of the rural

social–economic system, and play a role in its ability to cope

with occasional shocks and complex risk changes.

5 Development trend of rural
resilience research

5.1 Research results

Based on the perspective of biodiversity, this study adopted

the CiteSpace document visualization analysis method to analyze

the mutation words, keywords, and evolution trend of rural

resilience research from 1992 to 2022 using the knowledge

map. The main conclusions are as follows: first, more and

more attention is paid to rural resilience; second, the high-

frequency mutation words in rural resilience research mainly

include “Africa, biodiversity, social ecological system and

adaptability,” which reflect that biomass energy, biodiversity,

climate change, and ecological environment have received high

attention in the study of rural resilience. The high-frequency

keywords mainly include “region resilience, climate change, land

use change, natural disaster, carbon sequestration,” etc.,

indicating the concern about climate change, natural disasters,

biological sustainability, carbon storage, etc. Third, the research

content mainly focuses on resilience and biodiversity, and

resilience and climate change; the fourth conclusion is made

to analyze and judge the development trend of promoting the

research and construction of rural resilience from the aspects of

ecological restoration and rural planning.

5.2 Development trend

In combination with the main research contents, relevant

research progress, and the two main research hotspots
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mentioned earlier, the author made the following prediction and

conclusion on the development trend of the interdisciplinary

research on the combination of rural resilience and biodiversity:

1) with the in-depth implementation of the strategies such as

“beautiful countryside, carbon peak, and carbon neutralization,”

the importance of rural ecological environment protection and

biomass diversity protection will become more and more

prominent in rural resilience construction and research. 2)

Carrying out bottom–up ecological restoration and top–down

planning improvement will be an important development trend

and research direction for the future development of rural

resilience construction. This point will be emphatically

discussed later.

5.2.1 Bottom–up ecological restoration
In response to biodiversity changes, rural resilience

emphasizes the mode, extent, and direction of adaptation

formed by resisting external environmental changes, which are

affected by natural, economic, social, and other factors. Rural

resilience from the perspective of biodiversity needs to consider

the rural regional ecosystem and its evolution process from the

perspective of spatial–temporal changes and factor transmission,

and accurately recognize and evaluate the resilience level and

capacity of the rural system from a dynamic perspective. It is

proposed that the bottom–up ecological restoration mode is a

path of self-restoration and improvement based on the evolution

and coordination perspective with rural space as the carrier and

the land as the cell under the existing framework of rural

resilience identification, measurement, and research. It can

effectively promote the richness of land biomass, sustainable

development of the rural spatial system, realize the goal of

individual cognition, network social association, human–earth

system co-existence, and improve biodiversity in practice. In

further research, we should pay attention to the combination of

theory and empirical cases.

5.2.2 Top–down planning improvement
In response to global climate change, rural resilience

emphasizes on coping with complex change scenarios and

optimizing sustainable development paths. Based on the

perspective of climate adaptation and climate change, it is

necessary to emphasize the top–down planning promotion

path. From the perspective of a more macroscopic spatial

scale and time evolution, it is necessary to systematically sort

out and think about the whole elements of the land space in the

village and propose planning strategies, planning paths, and

spatial layout optimization methods. Starting from the

complex relationship and interaction between various related

elements of rural resilience, it is considered to dock territorial

space planning, construct village territorial space planning,

optimize the layout of the village territorial space from the

top to the bottom, and promote the integration and

improvement of biological resources. Dynamic monitoring

and follow-up are carried out according to the evolution trend

of rural resilience, and new spatial adjustments are constantly

made to optimize the rural social–economic–ecological system so

as to better improve the biomass content of land resources and

carry rural production and life. Scholars should pay attention to

the applicability of planning improvement in different spatial

scales and time conditions in further research studies.
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