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Abstract: This study visualizes and quantifies extant publications of rural landscape research (RLR)
in Web of Science using CiteSpace for a wide range of research topics, from a multi-angle analysis
of the overall research profile, while providing a method and approach for quantitative analysis
of massive literature data. First, it presents the number of papers published, subject distribution,
author network, the fundamental condition of countries, and research organizations involved in RLR
through network analysis. Second, it identifies the high-frequency and high betweenness-centrality
values of the basic research content of RLR through keyword co-occurrence analysis and keyword
time zones. Finally, it identifies research fronts and trending topics of RLR in the decade from 2009
to 2018 by using co-citation clustering, and noun-term burst detection. The results show that basic
research content involves protection, management, biodiversity, and land use. Five clearer research
frontier pathways and top 20 research trending topics are extracted to show diversified research
branch development. All this provides the reader with a general preliminary grasp of RLR, showing
that cooperation and analysis involving multiple disciplines, specialties, and angles will become
a dominant trend in the field.

Keywords: bibliometrics; mapping knowledge domains; rural landscape research; frontier paths;
trending topics

1. Introduction

Landscape refers to an area perceived by people, which is the outcome of interaction between
nature and/or human factors [1]. For thousands of years, human beings have created landscapes
through agriculture. Sereni [2], an agricultural historian, wrote, ‘the agrarian landscape is the form that
man, in the course and for the ends of his agricultural productive activities, impresses on the natural
landscape’. In 2017, ICOMOS (International Council on Monuments and Sites) and IFLA (International
Federation of Landscape Architects) jointly formulated a principle concerning rural landscapes as
an important part of human heritage [3]. As one of the most common types of sustainable cultural
landscapes, the research of rural landscapes is receiving increased attention from researchers, and their
results are constantly developing and being updated.

According to a search of Elsevier’s Scopus and Thomson Reuters” Web of Science (WoS) citation
database, there are only a few review papers on rural landscape research (RLR). An article by
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Sitzia et al. [4] that reviewed 52 papers on the impact of forest land on rural landscape based on
landscape indicators or index analysis has been cited up to 85 times. Xie and Liu [5] reviewed the
research progress of rural landscape evaluation. Chen et al. [6] gave a brief summary of the primary
contents of RLR in China in recent years. Along with the progress achieved in the field so far, it is
also important to determine and analyze the overall state of rural landscapes. Owing to the limits
of technology, traditional literature analysis methods mostly rely on scholars’ efforts to consult and
select articles. Bonthoux et al. [7] and Rigolon [8] selected several dozen articles by manual screening
for analysis. Meerow et al. [9] reduced the number of articles searched by using more specific search
terms. Wang et al. [10] analyzed 14,338 articles concerning urbanization from Science Citation Index
(SCI) and Social Sciences Citation Index (SSCI) databases, with more comprehensive data, but mainly
adopted the analysis function of WoS itself.

Due to evolving demands for data and information visualization, in 2003, the US National
Academy of Sciences proposed the concept of mapping knowledge domains that describe a newly
evolving interdisciplinary area of science aimed at the process of charting, mining, analyzing, sorting,
navigating, and displaying knowledge [11]. Chen [12] then used this concept to develop CiteSpace,
a tool that provides a more scientific bibliometric analysis method for a large number of publications
and which could be diagrammatized clearly. It has since become one of the most representative
knowledge mapping tools.

Taking bibliometrics citation and co-occurrence analysis as its theoretical basis, this study utilizes
CiteSpace to quantitatively analyze existing articles on RLR. It has the aims of understanding the
overview of RLR, explaining the main research’s basic content, and discerning trending research
topics. It attempted to find logical association paths for research fronts, obtained the development of
RLR branches, and determined the literatures that demand intensive reading to make the research
frontier pathways more logical and scientific. In addition, the methods and paths of this study provide
a valuable, visual, repeatable, and practical approach to complement traditional systematic reviews
and overcome the limitations of previous research. This will allow for a thorough understanding of the
themes and trends of RLR, fill the gap in the review of overall rural landscape, and provide theoretical
references for further research.

The structure of this article is as follows. The Section 2 introduces the data collection and research
methods. The Section 3 shows the research results from three aspects: the research overview, the main
research’s basic content, then the fronts and trending topics of RLR in the past ten years. Section 4
summarizes the overall situation of RLR and the existing problems and proposes suggestions for
future research.

2. Materials and Methods

2.1. Data Collection

Based on the WoS core collection platform, the Science Citation Index Expanded (SCI-E) and
Social Sciences Citation Index (SSCI) databases were selected as data sources. The first article on rural
landscape was recorded in 1936. To minimize the omission of important basic studies from earlier
years, the time span for data extraction was set from 1936 to December 31, 2018. After several tests,
we employed the retrieval type ‘(rural* or village* or countryside*) and (landsc* or scenery or scenic*)’;
the wildcard character “*’indicates that any word beginning with the preceding letters should be taken
into account. A total of 8119 publications were found when searching the “Topic” (which covers the
article title, abstract, author, keywords, keywords plus, and country) as the retrieval item; of these,
7581 journal articles were selected (data retrieval time: 14:15, 21 February 2019). No further selection
was performed for geography, ecology, or landscape science, based on the comprehensiveness of the
research, publication type, subject category, and research institute.
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2.2. Analytical Methods

2.2.1. CiteSpace

CiteSpace is a Java-based application [13]. As a scientific literature data mining and visualization
software, it combines cluster analysis, social network analysis, and many other methods. Its novelty
lies in the deep excavation of co-citation data of scientific research articles, investigation of knowledge
structure in relevant knowledge fields, detection of research development trends and correlations,
and identification of betweenness centrality between pivotal points in scientific literature. It can be
used to explore the dynamics of a specialty in terms of a time-variant mapping from a research front to
its intellectual base; it then presents these information in the form of a color atlas.

2.2.2. Setting of CiteSpace

The 7581 selected articles were imported into CiteSpace, with each time slice set to one year.
Because the highest number of publications in a single year within the specified time span was 782
articles in 2018, we specified Top N = 782 to enable full visual analysis of the data. As explained above,
we first set to the entire time period; this helped to provide a research overview and topics from the
entire base in accordance with the citation frequency, betweenness centrality, and the other base for
screening. Research frontiers and trending topics with strong timeliness were searched across the past
ten years (set at 2009-2018), and the remaining factors were set by default in the software.

The atlas is mainly presented in the form of nodes and lines, N = the number of nodes, E = the
number of lines. The size of nodes reflects the frequency of relevant data references or occurrences,
the lines indicate the relationship between the nodes, and the thickness of the lines between nodes
reflects the strength of links between data. The nodes and lines in the figures are not fully rendered
due to the clarity and visualization, and the circular purple outer nodes represent the amount of
betweenness centrality to judge the media effect of papers. The clustering effect was measured using
modularity and silhouette. The Q value represents the degree of modularity; Q > 0.3 means that the
modularization of the network is significant, and as the value of Q increases, the clustering effect of the
network improves. Silhouette (S) measures the homogeneity of networks; S > 0.5 means that the result
of clustering is reasonable, and as S moves closer to 1, the homogeneity of the network will increase.

2.2.3. Paths of Analysis

There were four primary paths of analysis, which were all performed utilizing CiteSpace.

1.  Network analysis: this enabled us to determine the general state of RLR, including the number of
publications, countries of relevant journals, subject distribution, and cooperation networks of
organizations and authors. The time span of the analysis was from 1936 to 2018.

2. Co-occurrence analysis and time zone chart of keywords: combining the analysis of high-frequency
and high betweenness-centrality keywords and the keyword time zone map, the intellectual base
of RLR was determined. The time span of the analysis was from 1936 to 2018.

3. Co-citation clustering analysis of the research fronts: research front consists of a cluster of co-cited
core papers as well as the group of current source papers that cite one or more of these core
papers [14]. By clustering the citing references of the co-cited references, the noun terms were
extracted to name the co-citation clustering of articles. Next, the frequently cited references were
screened in accordance with these clusters, and the resulting articles were subjected to intensive
reading to understand the current frontiers of RLR. The selected time span was 2009-2018.

4. Noun-term burst detection: Burst-detection algorithms are used to identify emergent terms
regardless of how often their host articles are cited [15]. It is a phenomenon wherein the noun
terms to be investigated transit in a short time, which emphasizes a sudden change, outburst,
or sharp increase within a period. Based on noted word-frequency trends across time, trending
research topics can be discerned. The selected time span was from 2009 to 2018.
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3. Results and Discussion
3.1. Overview of Rural Landscape Research

3.1.1. Number of Papers Published

Since 1936, the amount of research has tended to increase year by year, with particularly high
growth rates in 2006, 2009, 2015, and 2017. The growth rate peaked in 2017, and the largest number of
articles (782) was published in 2018.

3.1.2. Distribution of Research Disciplines

The subject distribution status of RLR can be obtained by visualizing the results through the
‘Category’ option in CiteSpace. After simplifying and merging the data with the same subject,
139 nodes and 209 lines were extracted, and betweenness-centrality analysis was performed
(Figure 1). This analysis showed that RLR is involved in more than one hundred disciplines. In five
of these disciplines, the number of articles published exceeded 1000, including the disciplines
of environmental sciences and ecology, ecology, environmental sciences, environmental studies,
and geography. The betweenness-centrality value exceeded 0.1 in 11 disciplines (e.g., engineering,
social sciences and interdisciplinary, agriculture, and environmental sciences and ecology). Although
there were few publications in some disciplines (e.g., psychology, social sciences and interdisciplinary),
the betweenness-centrality value was relatively high, reflecting that these disciplines play a pivotal role
in the construction of the interdisciplinary collaboration and research system. In addition, according to
the intensity value of the connection lines, environmental sciences and ecology has a strong connection
with similar fields such as environmental studies, and also has close interdisciplinary relationships
with other subjects, such as geography, urban study, public administration, agriculture, and social
sciences, among others.

CiteSpace, v. 5.1.R8 SE [64-bit)

Timespan: 1936-2018 (Slice Length=1)

Selection Criteria: Top 782 per slice, LRF=2, LBY=8, e=2.0
Network: N=139, E=209 (Density=0.0218)

GEOGRAPHY
PUBLIC ADMINISTRATION

REGIONAL & URBAN PLANNING

ENVIRONMENTAL SCIENCES
ENVIRONMENTAL STUDIES

BIODIVERSITY CONSERVATION

ENVIRONMENTAL SCIENCES & ECOLOGY
v URBAN STUDIES

s GEOGRAPHY, PHYSICAL
SCIENCE & TECHNOLOGY - OTHER TOPICS
ZOOLOGY BIODIVERSITY & CONSERVATION

PHYSICAL GEOGRAPHY
FORESTRY

GEQSCIENCES, MULTIDISCIPLINARY

AGRICULTURE, MULTIDISCIPLINARY ECOLOGY
AGRICULTURE GEOLOGY

Figure 1. Distribution of main research disciplines.
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3.1.3. Authors of Core Articles

In the mapping knowledge domain of author cooperation in CiteSpace, there were 1058 nodes
and 1408 lines that connected the nodes. Among them, 18 authors published more than ten articles.
Salvati, who published the largest number of articles, had 47 articles included in the WoS database.
Moreover, there were relatively dominant academic associations. Among them were Verburg, Plieninger,
Fischer, Hartel, Hanspach, and some other authors (Figure 2). Their academic backgrounds include
agriculture, environmental geography, ecology, agricultural sociology, landscape ecology, etc., showing
the interdisciplinary relationships.

Timaspay 1932018 (Sles Langih=1)

Selection Criteria: Top 782 per slice, LRF=2, LBY=8, =20
Metwork: N=1058. E=1408 (Density=0.0025)
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Figure 2. Authors network of core articles.

3.1.4. Countries of Articles” Origin

The cooperation network of countries showed 110 nodes and 909 lines connecting the nodes,
among which, scholars in the United States published the largest number of articles (1958). A total of
12 countries published more than 200 articles. The betweenness centrality in France, New Zealand,
Switzerland, the United States, Britain, Germany, and Belgium, was more than 0.1 (Figure 3). Most of the
high volume of publications and high betweenness-centrality values were found in European countries,
likely due to the similar natural and geographical environment that makes European countries form
strong research links. European countries’ alliances and organizations on landscape research, as well
as the formulation and promulgation of some conventions and policies, have important significance
for the research and development of rural landscapes and have been widely used for reference.
These include the European Landscape Convention of the Council of Europe, which promotes the
protection, management, and planning of the landscapes and organizes international co-operation on
landscape issues.
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CiteSpace, v.5.1.R6 SE (54-bit)

Timespan: 1936-2018 (Slice Length=1)

Selection Criteria: Top 782 per slice, LRF=2, LBY=8, e=2.0
Network: N=110, E=309 (Density=0.1516)
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Figure 3. Main countries of articles’ origin.

3.1.5. Research Organizations

6of 17

CiteSpace showed 930 nodes and 3536 lines for the organizations where research was conducted.
Among these, 11 organizations published more than 60 articles in the field. Chinese Academy of Sciences
had the largest number of papers published, with 138 articles in the WoS database. Three research
organizations, Chinese Academy of Sciences, University of Copenhagen, and University of Cambridge,
had a betweenness-centrality value over 0.1, reflecting their importance and influence in the field
(Figure 4). Comparative analysis showed a direct correlation between the number of papers published
by researchers at specific organizations and the number of papers published in countries where those
organizations were located. For example, researchers at the University of Wisconsin, Ohio State
University and Stanford University in the United States published numerous papers on RLR, which

contributed to the high number of papers published in the United States.

CiteSpace, v. 5.1.R6 SE (64-bit)
Timespan: 1936-2018 (Slice Length=1)
Selection Criteria: Top 782 per siice, LRF=2, LBY=8, e=2.0
Network: N=830, E=3536 (Density=0.0082)
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Oniv Cambridge
Swedish Univ Agr Sci Univ Chinese Acad Sci
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Univ Melbourne Chinese Acad Sci

Univ Calif Berkeley ynivBeorgia

Australian Natl Univ
US Forest Serv Cornell Univ

Univ Wisconsin

Figure 4. Main research organizations.
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3.2. Themes and Fields of Rural Landscape Research

According to the results of the keywords co-occurrence analysis, by eliminating the retrieval terms,
the four keywords that have been used over a long time and have high-frequency (Frequency over
700) were ‘protection’ (1034), ‘biodiversity’ (839), ‘management’ (829), and ‘land use” (707),which can
thus be considered the major fields and basic contents of RLR (Figure 5). The keyword time zone map
shows these four high-frequency keywords began to appear in 1984, probably because the keywords
of the early literature were not included in WoS. Of these, land use, protection, and management have
a relatively high betweenness-centrality value and are media keywords for multidisciplinary and
interdisciplinary studies of rural landscapes (Figure 6). In addition, the frequency of co-occurrence of
key words such as urbanization, agriculture, forests, and diversity all exceeded 400. Among them,
urbanization and agriculture have relatively high betweenness-centrality values. In each subject area,
we selected representative articles based on the frequency of citations from high to low and more
closely related to the topic and analyzed the research contents.

Timetpan: 19845018 (Siice Length=1)

Selection Criteria: Top 5.0% per slice, up to 782, LRF=2, LBY=8, e=2.0
Network: N=569, E=799 (Density=0.0049)

) ecosystem service
climate change habitat

land use
urbanization landscape

community
ecology

area impact
forest

conservation
management

patterri EGyAaMIES diversity

vegetation
rural landscape

biodiversity population

agricultural landscape
agriculture
policy

Figure 5. Keyword co-occurrence analysis (due to the clarity and visualization, the picture only shows
the keywords of the top five cited articles in each year).

The rural landscape takes the ecological, environmental, and historical and cultural aspects as
protection objects [16-18], and the local residents as the main protection subject [19-22]. Research on
rural landscape protection has appeared early, frequently, and with strong intermediary centrality,
which is the ultimate goal and purpose of the RLR. Rural landscape management aims to plan and assess
land use and human activities in rural areas, coordinate with various stakeholders and interest groups,
maintain landscapes at appropriate spatial scales and time periods, and ensure the economic, social,
and environmental sustainability of ecosystems and resources [23]. Rural landscape management is
the avenue for the application of many RLR results [23-29]. Land use is the carrier and substrate of
rural landscape, which leads to changes in the natural and human environment of rural landscapes
under the interaction of different time, space, and intensities [30-36]. The biodiversity and ecological
functions of rural landscapes have also been the focus of scholars [37,38]. As the most common form of
rural landscape, agricultural landscapes with diverse structures are key habitats in stimulating and
protecting biodiversity [39-42].



Sustainability 2020, 12, 66 8of 17

health
rural vulnerability

CiteSpace, v. 5.1.R8 SE (64-bit) Jand-use change india adaptation
Timespan: 1977-2018 (Slice Length=2) lit risk - resilience decision making
Selection Criteria: gindex (k=5), LRF=2, LBY=8, e=2.0 q”fa iy sprawl _driving force
Network: N=258, E=275 (Density=0.0083) (pre erencpbehawor framework
e < aus hallenge
classification c El%bwer';sﬂy Cg‘ﬁdg'ygfé'm&ms
fragmentation agpfygg;gml;m, S iitural ERESERRE
sustainability |nd|cator ds)erspectwe food security
rural development
5 clim3te ¢h
enwronment ; ¥ habltat fragmg%%mable development
pattern dlvel'yssltem remote sensmg water quality
0/ brazil Y. countryside biogeography
.getau 1] mlgratlon mode B
(gleforestatlon rain forest national park
dispersal aehur? ghecrg SSECI?S richness 1
Tistory “ohina City pblicy | ecosystem service
population Im_pact Iandscape pattern
| icountryside’ Community urbanlzitﬂl_gg wildlife
(gynamlcs trestoraltlont‘""'I'S""'I
Cl)ahitatf forest landscape change  europe ruralogdradlent .
england land cover change
Iands:ape ecology land use gprgteer(gggtéll;?la
identit
area | management Lgt?,clgraphyva“.le Y
L N \ | attitude
. 5 olog biodiversity O e ue
(scale ¥ i ti urban
{ conservation farmer
connectivity 7 landicover
landscape

U
cgriculture
(L !

cl’:nr
@EH aﬁ:lscape

Figure 6. Time zone chart of keywords (Shows the distribution of key words and their frequencies
over time from 1977 to 2018, the time slice set to every two years. Each circle in the figure represents
a keyword that first appears in the analyzed data set and is fixed in the first year. If the keyword
appears in a later year, it will be superimposed at the first occurrence).

In addition, these keywords do not always exist independently, but often present a related research
status, For example: the impact of changes in agricultural models on traditional land use [43—46] and
the protection of different agricultural substrates on biodiversity [47-50]. Negative correlations were
found between increased land use intensity and heterogeneity of rural landscapes, habitat diversity,
species richness, and biodiversity [38,40,51,52]. The dynamic changes of urbanization have led to new
patterns in rural landscapes [53,54]. Landscape indicators in landscape ecology are often combined with
urban gradient analysis and are widely used to study changes in rural landscape patterns [51,55-63].

3.3. Frontiers and Trending Topics of Rural Landscape Research in the Past Decade

3.3.1. Frontiers of Rural Landscape Research

The co-citation clustering view of RLR was generated with cited references as node types, and the
maximum displays in each time slice are the total number of citations. Q = 0.6401 represents the
significant modularity of the clustering network. S = 0.5292 represents a relatively high homogeneity
of the network and ideal results of clustering. In Figure 7, there are a total of 29 clusters. In order to
maintain the clarity of clusters, only five of them with the largest number of references and the highest
homogeneity were highlighted and sorted out, and then the highly related noun terms derived from
these clusters were summarized (Table 1). The frequently cited references in the clusters were read
intensively. Next, according to the time zone chart of keyword co-occurrence, the branches of various
studies were derived from the interpretation of basic thematic research on rural landscapes in the past
ten years. The cutting-edge frontiers of the rural landscape were thereby determined. We found the
following five main research pathways and sorted out the core contents.
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CiteSpace, v.5.1.R8 SE (64-bit)

Timespan: 2009-2018 (Slice Length=1)

Selection Criteria: Top 782 per slice, LRF=10, LBY=8, e=2.0
Network: N=8357, E=118507 (Density=0.0034)
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Figure 7. Clustering of co-citation references (the five clusters are highlighted by using different color
edges and noun terms).

Table 1. High-frequency co-words of co-citation clustering (top 5).

Cluster ID  Size  Silhouette Mean (Year) Core Noun Terms
0 BM 05 08l landholders collctive occupationdl denity
Lo s 060 12 e scentic ssessment, lndscape planming
2 s 05 2006 bl private ntoraces invastve exotc pant speces chress
s s oskean Sl momen ol
4 676 0576 2010 agricultural land abandonment; driving force; environmental

change; land use change; regional scale

1. Climate change—Landscape recognition and functional demand—Rural landscape transformation
research path.

The reasons for the transformation of rural landscapes come from the natural environment,
especially due to the rising climate problems in recent years. Climate change will lead to a shift in the
current agricultural system [64,65]. Such transformational adaptation encourages the understanding of
the current situation of agriculture in rural landscapes and motivates the adaptation of an agricultural
system to landscapes; rural communities; and social, political, and cultural environments. Another
aspect stems from changes in nature, aesthetics, and lifestyle over the past decade. New land
administrators and aborigines understand and manage landscapes in different ways, leading to
different effects on the transformation of the functions of rural landscapes [66,67]. Areas that were
mainly used for productive agriculture have received increasing attention. Rural landscape sites are
being transformed into multi-functional villages in pursuit of the unification of production, landscape
protection, and consumption value [68,69].
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2. Ecosystem services—Quantitative evaluation—Landscape planning—Scientific management of
a rural cultural landscape research path.

In recent years, a strong trend has been research into the perception and assessment of ecosystem
services in rural landscapes [70-72]. Its applications concentrate mainly on the quantification of the
values of ecosystem services that guide agricultural production [73], the management of community
forestry [74], ecological transformation of agriculture [75], and the effective management of the rural
cultural landscape [76,77]. The recognition and evaluation of the value of rural landscape services
are oriented to management and development to provide a more scientific basis for supporting and
guiding land use and landscape planning and decision-making [70,71,78].

3. The research path focusing on synergic relationship between urbanization, biodiversity,
and rural landscape.

Although the negative influence of urbanization on rural landscapes and biodiversity has been
widely recognized, some studies found that landscape connectivity between urban and rural areas and
landscapes with moderate urbanization could provide favorable habitats for some species [58,79,80].
Between 2010 and 2014, many scholars gradually shifted their concerns to strategies for the coordinated
development of urbanization, rural landscape, and biodiversity. For example, they found that the
species diversity of semi-aquatic turtles could be enhanced by increasing the connectivity and quantity
of green spaces in suburban landscapes [81], and population urbanization’s mediating role helps to
strengthen the connectivity of rural landscapes, thus promoting the spread of seeds [82].

4. Biodiversity management—Establishment of agricultural system—Rural landscape protection
research path.

The expansion of agricultural land will affect the migration and distribution of organisms as
well as gene flow in forests, while the agricultural intensification with high input is accompanied
by a loss of biodiversity in rural landscapes [33,83]. Therefore, promoting the balance between
agricultural production in the agricultural system and biodiversity protection in rural landscapes
is a key issue. Studies show that the establishment of a mixed agricultural and forestry system can
enhance agricultural sustainability and biodiversity, while protecting landscapes that are culturally
and aesthetically significant [84-87]. Evaluation of the economic benefits of agricultural intensification
and biodiversity in rural landscapes can provide a reference for the rationality of agricultural system
interventions. Systematic agricultural landscape protection planning can achieve a balance between
food security, landscape development, and biodiversity in rural landscapes [83].

5. Environmental driving—Land use change—Regional scale—Rural landscape evolution research path.

The main driving forces for the evolution of rural landscapes include climate change, social and
economic urbanization, among others [88-90]. A comprehensive assessment of the evolution of rural
landscapes will be conducive to environmental management and spatial planning of landscapes, which
is composed of both the changes in land use and the composition and patterns of landscapes [88,91].
In recent years, scholars have been more inclined to study the evolution of rural landscapes from
a regional scale. We can find the research scopes of different scales, such as the Mediterranean
mountain, southern-eastern Europe, southern Italy, and Iberia range, among the nouns in the
cluster set analysis, showing research trends across administrative boundaries, regions, and countries.
Representative studies include, van der Zanden et al. [92] who constructed a density map of linear
landscape elements with a Europe-wide coverage, better reflecting the landscape structure in the
environmental evaluation at a regional scale in accordance with areal typology. Verburg et al. [93]
simulated land-use patterns in Europe as a whole on the basis of changes in the context of population,
economics, and policy, determining the main trajectory of agricultural abandonment and expansion.
Barreiro-Lostres et al. [94] studied the long-term evolution sequence of the landscape in mountainous
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rural areas of the Mediterranean, focusing particularly on land degradation and soil erosion from the
perspective of sustainable development.

3.3.2. Trending Topics in Rural Landscape Research in the Past Decade

The high-frequency words in RLR and the time map for their bursts was visualized in terms of
the analysis of noun-terms burst, yielding 198 burst noun terms. Figure 8 shows 20 groups of terms
with the highest frequency.

Top 20 Terms with the Strongest Citation Bursts

Terms Year Strength Begin End 2009 - 2018
landscape change 2009  6.1166 2009 2012 i mm s e o s s s s
rural landscapes 2009 6.0765 2000 2012 s e e o s s s s
species richness 2009 41802 2011 2013 o e s 0 s s s e
urban development 2009  3.6148 2015 2016 o s s o LT —

landscape element 2000  3.4013 2010 20194 o e o s e

vegetation type 2009 3.3525 2011 2015 e s o e e e
land abandonment 2009  3.2955 2014 2016 e e e o o BN I
urban area 2000 3.2472 2014 2016 e s s o e N
forest species 2009  3.2088 2010 2019 o s e e e e e o e
land cover 2009 X 71 L —
habitat type 2009  3.0405 2010 2013 o s e e s e
land use change 2009  2.9824 2009 2012 mmm mm s e s s s s
north america 2009 2.9062 2013 2015 o e s e I
metropolitan area 2009 2.868 2012 2013 o e o 0 e e s
landscape ecology 2009  2.7955 2009 2010 mmmm e s s s s s o s
food security 2009  2.7429 2016 2018 e ———

agricultural production 2009  2.6876 2010 2014 . s s e e s o s s e
species diversity 2009 2.658 2000 2014 s e s s o e o e
aenial photographs 2000  2.5881 2009 2015 s e e e e s e e e

local population 2000 2.5704 2009 2012 e s e o s s s

Figure 8. Top 20 high-frequency terms and their burst time “Terms’ represents the burst noun terms;
“Year’ represents the starting time of the analysis (i.e., 2009, means the time span 2009-2018); ‘Strength’
represents the intensity of the burst; ‘Begin’ represents the starting year of the burst of noun terms;
‘End’ represents the end year of the burst; and the red line represents the duration of the burst.

In the period of 2009-2018, ecology-related research topics have been popular in RLR, which
represents sustained frequency. In particular, research on types of vegetation in rural landscapes was
a trending topic for five years.

In terms of time and content, previous studies mainly focused on rural landscape changes. The
issue of landscape change under the influence of land use and land cover was a trending research
topic for four years, until 2012. Since 2012, urbanization-related issues have become the main fields of
research, particularly the regional study of rural urbanization and the impact of urban development
and expansion on rural landscapes, as well as rapid urbanization, urban areas, and urban agriculture.
With increased demand for better living conditions, rural landscape diversity and multifunction, food
security, green spaces, cultural ecosystem services, and other life issues related to rural landscapes
have become new focuses of research.

In these terms, the aerial photography lasted the longest, seven years to be exact. Aerial
photography provides high-quality pictures and has been widely used as the basic tool for RLR. Due to
the application of new tools and instruments, research into rural landscapes has focused increasingly
on such data and technology.
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4. Conclusions

Rural landscapes act as carriers through ecological methods and strategies to analyze biodiversity,
species richness, and the behaviors and habits of species. The social forms and problems, political
orientations, and institutional impacts behind the rural landscapes have always been a matter
of great concern. The participation of the public, the role of farmers, the need for perceiving
rural landscape characteristics from the perspective of human geography, and more integrated
perspective for planning and cross-regional practice become increasingly important. The research tools,
methods, and technologies used for identifying the characteristics, patterns, structures, and evolution
mechanisms of rural landscapes are also constantly updated and integrated for the sake of scientific
and comprehensive analyses from different angles. Rural landscapes have comprehensive, diverse,
and strong connections with local natural resources, political and economic policies, social structures,
and cultural awareness. Thus, rural landscapes should be discussed in the context of the various
factors that drive such changes in landscapes and lead to diversified forms of research characterized by
a wide coverage and complex subject systems. Therefore, the cooperation and analysis of multiple
disciplines, specialties, and angles should continue into the future.

This paper used CiteSpace, a practical tool for improving our understanding of a research field,
to carry out a visualization study of 7581 papers related to rural landscapes. This approach can
overcome the limitations of the literature analysis of previous studies and reduce the subjectivity and
inoperability of artificial screening. Through the analysis, we obtained the number of papers published,
subject distribution, author network, fundamental condition of countries, and research organizations
involved in RLR. The basic research content involves protection, management, biodiversity, and land
use. Five clearer research frontier pathways and top 20 research trending topics were extracted.
It provided a comprehensive picture for the study of rural landscapes and filled the gap in this aspect
of research. Because of the complexity of the related disciplines, there were, however, some limitations,
such as inadequacies in the depth and comprehensiveness of the analyses arising from limitations of the
samples and the authors” knowledge. Additionally, when applying CiteSpace to co-citation clustering,
there were 29 cluster samples, except the 0—4 clusters we selected from high to low, the sample size
from cluster 5-12 exceeded 100. Due to text restrictions and because some clustering content was
so comprehensive that the research pathway was not obvious, no further analysis was performed.
Although the path of rural landscape research frontiers is based on the clustering result, it still has
a certain extent of subjectivity and needs further combing and analysis. This study only reflects the
general and basic state of RLR. However, for the big data literature system and larger topics, a more
scientific bibliometric analysis method and approach was introduced. Considering the popularity
and complexity of this research field, it is suitable to use the thematic research areas identified in this
study for further cluster analysis to find out the correlation. It can also combine the time zone chart
and co-citation clustering view of RLR to screen more specific research pathways and determine the
literatures that demand intensive reading to conduct further research and deeper analysis.
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