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Research on the influence of accessibility on land use and landscape patterns is one of the most important subfields in landscape
ecology and transportation geography. In this review article, we use CiteSpace and VOSviewer to analyze relevant information,
including the number of published papers, highly cited literature, high-frequency keywords, periodicals, and the leading countries
conducting research on this particular field. Based on the mapping knowledge domain theory and summarizing method, this
research, using an extensive review of the existing literature to analyze the influence of accessibility on land use and landscape
patterns, the following conclusions have been reached: first, most of the relevant studies are conducted by applying theories on
landscape ecology rather than on transportation geography, and the measure index of accessibility is relatively simple. Second,
while accessibility has played a key role in analyzing the interactions between transportation, land use, and landscape patterns,
studies on the long-term effect of transportation on land use and land patterns are extremely important. Also, different road types
have been found to impose different effects. )ird, research on the functional landscape in inner cities has become a significant
research focus, particularly with the progress in big data. And fourth, improvements in data acquisition and processing have
greatly benefited the field, specifically with recent advancements in GIS and RS technology. However, studies on landscape
patterns with regional perspectives have largely been insufficient, especially those conducted over long time scales.

1. Introduction

By the definition by Troll [1] in 1939, landscape ecology is a
highly interdisciplinary subject that includes ecology, geo-
graphical science, and environmental sciences. It focuses on
the question of how to understand and improve the rela-
tionship between spatial patterns and ecological processes in
multiple scales [2]. One of its subfields is road ecology, which
has gradually advanced since its introduction in the 1970s.
With increasing attention in research and scientific dis-
cussions on road ecological effects in various countries, more
and more literature studies have been published since the
1990s. )e book, Road Ecology: Science and Solution [3],
written by Forman and 14 other scientists in 2003, claims
that road ecology research has entered a stage of rapid
development. Underlying assumptions on the impact of

transportation infrastructure in the landscape structure and
processes have been clearly demonstrated in a number of
European countries, where the development of trans-
portation infrastructure has been accompanied by landscape
fragmentation [4–6]. Likewise, American studies have also
played a critical role in the progress of transportation in-
frastructure [7–10].

)e role of transportation infrastructure development
has become more and more important and focused on a
variety of topics, such as the road structure [11–13] and on
the influence and effects of road construction [14, 15]. Given
the crucial role of transportation infrastructure construction
in landscape patterns in the study of road ecology, acces-
sibility (also known as transportation accessibility or traffic
accessibility) is regarded as a crucial indicator in analyzing
transportation effects. Studies regarding its influence on
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landscape patterns have become common in the fields of
transportation geography and landscape ecology. Accessi-
bility, first put forward by Hansen, is defined as the pos-
sibility of interaction among different factors in the
transportation network [16]. In recent years, more and more
studies have focused on exploring the influence of trans-
portation infrastructure construction. At present, con-
ducting research in different time periods and region types
has become ubiquitous, given that historical data have be-
come easier to obtain, and analysis has significantly im-
proved with the use of GIS and RS technology. )e number
of research studies on landscape patterns, conducted over
long periods and in studying various aspects and different
region types, has been increasing. Landscape patterns can be
used to study not only land-use types and their spatial
distribution features but also various land types in entire
regions or intraregions. )us, analyzing the influence of
accessibility on the landscape pattern is essential to provide
guidance for regional transportation infrastructure con-
struction and economic and social development.

)is article used CiteSpace [17] and VOSviewer in
reviewing relevant studies on the influence of accessibility on
land use and landscape patterns from the database of Web of
Science. )e main objective of this paper is to get an un-
derstanding of the basic knowledge, the latest research
achievements, and the most popular research subjects.

2. Analysis Based on Mapping
Knowledge Domains

2.1. Data Source. Relevant literature data collected from the
Web of Science were reviewed using search keywords “ac-
cessibility OR road OR traffic OR transport OR trans-
portation” and “land use OR landuse OR landscape” and had
been collected before March 2019. Since the research focus is
on land use and landscape patterns, studies on flora and
fauna, hydrology, and geomorphology had been excluded.
Statistical data show that 286 papers [18–38] have been
published (among the articles, a detailed list of the literature
is in Supplementary Materials). Many of the articles were
published after 2000, particularly in the year 2003. )e
number of articles proliferated from 2003 to 2018, which
showed an increase from 6 to 40. In analyzing highly cited
articles in Table 1, the role articles plays in searches would be
clearly apparent. Research content is relatively inclusive,
focusing mainly on issues such as disciplinary system,
landscape changes, and its influencing factors on
urbanization.

2.2.Analysis ofResearchFocus. )e content of a paper can be
generally reflected by the keywords, while the research focus
is usually reflected by the frequency of keywords used. As
shown in Table 2 and Figure 1, “land-use change,” “pattern,”
and “urbanization” have been frequently used as keywords.
)ey also have high betweenness centrality, indicating the
research studies on urbanization, land-use changes, and
land-use patterns have become increasingly popular. Key-
words such as “land-use changes,” “patterns,” “dynamics,”

“fragmentation,” and “deforestation” with relatively high
centrality have been used before 2003, indicating that these
keywords have always been a research focus. )e keywords
“urbanization,” “growth,” “China,” “model,” and “landscape
pattern” also show high centrality, demonstrating that re-
search studies on such fields have been increasing. Key-
words, such as “driving force,” “impact,” “spatial-temporal
patterns,” “spatial-temporal analysis,” and “spatial regres-
sion” appear around 2010, showing that recent studies have
been inclined to focus on spatial and temporal aspects,
particularly on driving force and impact.

As shown in Table 3, periodicals on landscape, land, and
ecology, such as Landscape and Urban Planning and
Landscape Ecology, are highly cited with high centrality. In
contrast, periodicals related to transportation hardly hit the
Top 20, except for the Journal of Transport Geography. )is
means landscape, land, and ecology are frequently and
extensively studied subfields, while transportation has not
been as popular. Table 3 also shows that the number of
cocitations in the journal Science reached 63, showing that
the research has a broad understanding of the academic
frontier.

As shown in Figures 2 and 3, the United States and China
are the two leading countries. While China started research
on the field later than the United States and the Netherlands,
the number of studies and the influence coming from
Chinese scholars have increased significantly. Most of the
cocitation literature focus on the driving factors of urban
growth, as well as the relationship between transportation
infrastructure and landscape change.

3. Results

3.1. Influence of Road Construction on the Surrounding Areas.
One research subfield focuses on the influence of roads and
railways on land use and landscape pattern of the sur-
rounding areas. Many studies take the road-effect zone as the
key research area, and relatively less have focused on the
influence of railways on the surrounding areas. )ere are a
number of contradictions among the research results. For
example, Wu and Yeh found that the distance from railway
lines does not affect land-use changes when analyzing related
research data in Guangzhou in 1979–1992 [50]. After an-
alyzing data from Nanjing, Luo and Wei argued that railway
construction would prevent the conversion of land into
urban land, suggesting that railways are used not to promote
inner-city development but to strengthen links among
different cities [51]. Xie and Levinson posited railway has a
significant role in promoting residential development, as
shown in their research on Minneapolis and St. Paul (data
collected from 1900–1930) [52]. Deng et al. found that
expressway construction can improve land-use efficiency
[53]. )eir study on the influence of expressways on cul-
tivated land in Shandong province shows that expressway
construction has a positive impact on increasing the area of
the cultivated land in areas with relatively high population
density. Muller et al. found that areas close to the road
network are more likely to see substantial changes in land
use or land cover, mainly affecting the conversion of
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nonurban land into urban one (e.g., urbanization). )eir
study conducted in Switzerland using data from 1985 to
1997 also demonstrated that proximity (being measured as
the distance from a motorway exit) to motorway aids in
hastened urbanization [54]. Conway, based on his research
conducted in New Jersey (1986–1995), concluded that ac-
cessibility to urban or employment centers is correlated with
the development of emerging cities [55]. However, several
studies have noticed differences in the influence of road
network development on land-use changes mainly due to the
effect of location. Mothorpe et al. believed that land-use
changes are closely linked with the initial level of urbani-
zation. )ey argued that among urban, rural, and suburban
regions, only urban areas would see significant expansion of
urban land as the road network develops [56] and that road
construction curbs residential development [57].

Since lands near to roads are more inclined to be affected
by natural, economic, and social impacts from road con-
struction, they would be more likely to become fragmented
and isolated, causing more changes in land use and land-
scape patterns when compared to peripheral areas. Forman
andDeblinger believed that the road-effect zone is important
in assessing road systems. )ey argued that the biophysical
system shows different spatial mode characteristics on both
sides of the road since the road-effect zone, which develops
by the directed flow, is typically asymmetric [46]. )ere have
been numerous studies focused on the road-effect zone.
Forman and Alexander had estimated that the road-effect
zone in America accounts for 15–20% of the total land area,
which is 19 times the area of the road network itself [58].
Reijnen et al. found that 16% area of the Netherlands is
located in the road-effect zone [59]. Wu et al. showed that
the road-effect zone of Highway 6 construction extends
400m perpendicular to the length of the highway [60]. Hu

and Lo found that, in Atlanta, the probability of urban
development in areas close to a major highway is nearly
twice than in areas one kilometer away from the road [61].

3.2. InfluenceofRoadNetworkCharacteristics. Road network
characteristics have become common indicators about the
influence of accessibility on land use and landscape patterns.
)is is because road networks exert influence on the eco-
system and landscape patterns when land-use types change.
Usually, research on road network characteristics is quan-
titative and involves the use of the landscape pattern index.
Road density has become the most important indicator used
in relevant studies, but its interaction mechanism tends to be
somewhat complicated. Hawbaker et al. analyzed the rela-
tionship between land-use type and road density in Wis-
consin and found that the influence of road density on
landscape changes is different among various land-use types
[62]. Luo et al. used effective mesh size to study landscape
fragmentation alongside road networks in Fujian, China, to
explore the influence of socioeconomic processes, such as
urbanization and industrialization, on landscape changes
[63].

Kernel density estimation (KDE) has become an im-
portant research technique since it can overcome limitations
of traditional methods when calculating road density in
underlying administrative boundaries. For instance, in a
study using KDE, Cai et al. found that areas with higher road
density tend to have more construction lands and less forest
lands. )eir study demonstrated that KDE would be very
effective in studies on road fragmentation and landscape
fragmentation [64]. Likewise, the use of complex network
theories has emerged, particularly in studies analyzing the
correlation between different network indexes and

Table 1: Statistics on highly cited articles (TOP10).

Author Articles Publication
year Periodical Citation

frequency

Antrop Landscape change and the urbanization process in Europe [39] 2004 Landscape and Urban
Planning 591

Antrop Why landscapes of the past are important for the future [40] 2005 Landscape and Urban
Planning 564

Luck and Wu A gradient analysis of urban landscape pattern: a case study from
the Phoenix metropolitan region, Arizona, USA [41] 2002 Landscape Ecology 424

Bürgi et al. Driving forces of landscape change-current and new directions
[42] 2004 Landscape Ecology 337

Forman Estimate of the area affected ecologically by the road system in the
United States [43] 2000 Conservation Biology 335

Coffin From roadkill to road ecology: A review of the ecological effects of
roads [44] 2007 Journal of Transport

Geography 334

Serra et al.
Land-cover and land-use change in a Mediterranean landscape: A
spatial analysis of driving forces integrating biophysical and

human factors [45]
2008 Applied Geography 286

Forman and
Deblinger

)e ecological road-effect zone of a Massachusetts (USA)
suburban highway [46] 2000 Conservation Biology 273

Wu and David A spatially explicit hierarchical approach to modeling complex
ecological systems: theory and applications [47] 2002 Ecological Modelling 256

Deng et al. Growth, population and industrialization, and urban land
expansion of China [48] 2008 Journal of Urban

Economics 235
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landscape pattern indexes. For example, Liu and Dong
found that the expansion of road networks can intensify
landscape pattern fragmentation. Conducted in the county
of Lancang River Basin, their study analyzed graphs of
theoretical indexes describing network features and land-
scape patterns [65].

3.3. Influence of Different Road Types and 1eir Cumulative
Effects. )e influence of different road types (e.g., rural
roads, railways, and highways) on land use and landscape
pattern may vary but is undoubtedly significant. In a study
from Western Europe, Pauwels and Gulinck concluded that
rural roads could change agricultural landscapes signifi-
cantly when the rural functional landscape of the road-verge

network changes [66]. Nogues and Cabarga-Varona posited
that highway construction is a crucial factor affecting
landscape connectivity [67]. Liu et al. found that low-level
roads have a relatively considerable impact on vegetation
and that minor roads, including types IV and V roads, have
the greatest impact on regional landscape fragmentation
[68]. Su et al. found that different road types, such as
railways, highways, national roads, and provincial roads,
have a significant effect on landscape diversity, and the
impact of railway is more significant than provincial roads
[69].

)e influence of road construction on landscape frag-
mentation has become a major research focal point. It is
usually analyzed by calculating the landscape pattern index
of road networks in different land-use types. For example, by
applying an effective mesh size method, Li et al. found that
there are significant differences in landscape fragmentation,
which is affected by highways and railways [70]. )eir study,
which was conducted in China, also found that such in-
fluence is least evident in the country’s western region and
strongest in China’s southern and eastern regions. Patru-
Stupariu et al. studied the Carpathian Mountains in
southern Romania and verified their assumption about
landscape fragmentation by calculating the effective mesh
size from the EEA report [71].

3.4. Influence from Different Perspectives

3.4.1. Research Studies on Urban Areas Focus on Construction
Land. )e influence of distance accessibility on urban ex-
pansion has become an important part of the current re-
search trend. Transportation infrastructure has played a
positive role in urban development. If land accessibility
could be improved to provide more roads for people and
goods, economic development could further advance. )us,
transportation infrastructure has been regarded as a major
factor in advancing urban development [72]. Road con-
struction has also been shown to have a direct impact on the
direction and degree of urban growth. In Istanbul, Ayazli
et al. estimated that a third bridge would exert substantial
influence on a region, which would lead to 41% of forested
areas and 28% of fragile ecosystem areas be transformed into
urban areas by 2030 [73]. Although expansion could be
affected by numerous factors, such as economic develop-
ment and social processes, its relationship with trans-
portation infrastructure construction has been well
documented. In Jeddah, Saudi Arabia, Aljoufie et al. showed
that, in the past 40 years, transportation infrastructure had
developed alongside land-use changes, highlighting the re-
lationship between urban growth and transportation in-
frastructure in rapidly urbanizing areas [74]. Wang and Lu
selected 55 mountain cities to explore the driving factors of
construction land expansion in China from 1990 to 2015 and
found road construction, GDP, and population growth as
major driving mechanisms [75]. Li et al. evaluated the
changes in the construction land area and proportion to
analyze driving factors of urban expansion in Beijing. )eir
study concluded that economy is the most vital factor in

Table 2: Statistics on high-frequency keywords.

Keywords Frequency Centralitya Year
land use change 61 0.18 2003
pattern 52 0.17 2000
urbanization 47 0.12 2004
driving force 41 0.08 2009
china 40 0.12 2008
land use 37 0.1 2006
city 37 0.06 2003
growth 35 0.16 2006
dynamics 34 0.06 2002
gi 31 0.16 2004
impact 29 0.05 2009
model 29 0.12 2004
fragmentation 26 0.1 2002
expansion 24 0.05 2013
region 24 0.04 2007
landscape 23 0.03 2005
cover change 23 0.04 2004
accessibility 22 0.03 2005
road 21 0.07 2007
urban growth 21 0.06 2013
logistic regression 20 0.02 2007
deforestation 20 0.17 2000
landscape pattern 18 0.07 2004
area 16 0.05 2009
land cover change 13 0.02 2007
cellular automata 12 0.03 2016
urban expansion 12 0.04 2016
transportation 12 0.04 2013
conservation 12 0.11 2007
landscape metrics 12 0.01 2006
united states 11 0.06 2005
landscape change 11 0.01 2005
remote sensing 11 0 2013
biodiversity 10 0.02 2014
density 9 0.06 2000
scale 9 0.02 2002
determinant 9 0.07 2016
ecology 8 0.01 2014
metropolitan area 8 0 2015
management 8 0.04 2013
aBetweenness centrality of a node, which captures the number of times the
node is included in the shortest paths of any pair of nodes in the keyword
network. )e larger the value of betweenness centrality, the higher the
influence of one specific keyword [49].
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affecting expansion, while factors like the natural environ-
ment and geographical proximity, have seen a reduction in
their impact on expansion [76]. More and more methods,
such as the grid and geodetector methods, have continued to

develop, which could be used in this field of study. Using the
grid method, Zhang et al. found that accessibility has a
significant impact on urban landscapes [77]. )eir results
also showed that the distance from national or provincial

Figure 1: Keywords’ co-occurrence network. )e node represents a keyword, the size of the node indicates the number of occurrences, and
the line thickness of the two nodes represents the degree of connection.

Table 3: Statistical on journal cocitation.

Name Frequency Centrality Year
Landscape and Urban Planning 173 0.06 2002
Landscape Ecology 154 0.11 2000
Land Use Policy 110 0.06 2006
Applied Geography 99 0.02 2006
Journal of Environmental Management 88 0.06 2006
Agriculture Ecosystems & Environment 81 0.03 2004
Biological Conservation 74 0.08 2000
Environmental Management 74 0.07 2000
Urban Studies 71 0.04 2003
Ecological Modelling 69 0.09 2005
Conservation Biology 65 0.06 2000
International Journal of Geographical Information Science 65 0.04 2004
Journal of Transport Geography 64 0.19 2007
Science 63 0.15 2002
Remote Sensing of Environment 63 0.06 2006
Environment and Planning B: Planning and Design 62 0.04 2004
Environment and Planning A: Economy and Space 61 0.11 2003
International Journal of Applied Earth Observation and Geoinformation 60 0.02 2011
Cities 57 0.02 2009
Global Environmental Change: Human and Policy Dimensions 56 0.06 2004
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roads affects the change of the urban model and that the
influence of city centers on expansion is weakened with
continued urban growth. Ju et al. used the geodetector
method to explore the influence of different single and
combined factors on built-up land expansion. )eir results
showed that combined factors contribute more to expansion
than single factors, providing a new perspective in exploring
interactions among various influencing factors [78].

As in the interior of the city, there are variations in the
influence of different land-use types on roads, and there is
no singular, unified relationship model. Wu and David
posited that the urban land structure has a certain feature
wherein different land-use types develop landscapes and
landscape-form areas, indicating a hierarchical structure
in the ecosystem [47]. Lin et al. introduced the concept of
urban functional landscape, suggesting that there are
significant differences among spatial pattern distributions
in various functional zones along an urban-rural gradient
[79].

3.4.2. Research Studies on Rural Areas Focus on Farming
Land and Forest Land. Studies in rural areas consider the
characteristics of the region andmainly focus on the study of
characteristic landscapes, including forest landscape,
farming landscape, and mountain landscape. Eker and
Coban believed that roads in forest areas have many in-
fluences on landscapes, and their influence on the spatial
structure of the forest landscape is significant [80]. Zhao
et al. studied artificial forest areas in Ximeng County in
Yunnan province and found that accessibility plays a vital
role in affecting land-use changes [81]. McGarigal et al.
investigated landscape changes affected by road construction
and logging activity in the southern part of the North
American Rockies. )eir findings showed that the cumu-
lative effect caused by the landscape could be negligible
within ten years, but the effect would be noticeable within 40
years [82]. Freitas et al. conducted a case study in São Paulo
and found that forest landscape fragmentation is influenced
by topographic conditions, land use, and road density [83].

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 2: Timeline view on country cooperation.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 3: Timeline view on literature cocitation.
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)e influence of road construction on the surrounding forest
landscapes is analyzed mainly by examining the influence on
habitats and ecological flows. )e accessibility measures
range from simple distance measures to land-use type
specific transport costs and a population potential measure,
Verburg et al. suggested that the relationship between ac-
cessibility and land use is interrelated with the characteristics
of different land-use types [84]. Shaw found that changes in
the transportation system could change accessibility and
affect land use, which could consequently affect trip activities
and trip modes, thereby further changing the transportation
system [85]. In terms of accessibility in rural areas, Castella
et al. found that the location of villages has a strong cor-
relation with road networks and land-use systems and is
related to its poverty level and its development potential
[86]. Nagendra et al. argued that deforestation and frag-
mentation are more apparent in areas with high accessibility,
but the levels may differ due to varying time scales [87]. Berg
et al. studied the relationship between access to markets and
cultivated lands in sub-Saharan Africa and found a positive
association between increased market accessibility and local
cropland expansion [88].

3.4.3. Research on the Overall Region Is Conducted from
Urban Areas to Rural Areas. Comprehensive studies that
include both urban and rural areas could demonstrate spatial
distribution features of the landscape pattern and distri-
bution differences between cities, suburbs, and villages.)ey
could be used to analyze areas between urban and rural
zones and the impact of road proximity, which has been
considered in many studies, on land use and landscape
pattern.)is approach is called urban-rural gradients, which
had been introduced by McDonnell and Pickett [89], and is
now widely applied in detecting landscape patterns [41] and
change from the urban to the rural [90]. Regarding special
urban-rural gradients, changes in landscape patterns and
variations in different districts (e.g., city, suburban, and
village) could be analyzed systematically, highlighting dis-
tinct differences between urban and rural areas. In Tallinn,
Estonia, Reimets et al. selected three major roads to evaluate
landscape pattern changes and concluded that landscape
fragmentation decreases with increasing distance from roads
[91]. )ey also found that fragmentation due to the distance
from the city center is less severe than the distal effects from
roads. Zhu et al. analyzed the influence of road corridors on
landscape patterns with the perspective of the urban-rural
gradient, pointing out landscape density has a significant
correlation with road coverage [92]. Antrop believed that the
difference in accessibility between urban and rural areas is an
important factor affecting landscape changes and urbani-
zation and that transportation infrastructure is a major cause
of the disparity [39]. )ere is a casual relationship between
transportation infrastructure and land-use change, but the
relationship may vary for different infrastructures. In Qixia
district of Nanjing, Zhang et al. studied a typical urban-rural
fringe area and found that construction lands tend to be
close to the main roads and that the impact of different
transportation infrastructures on land-use varies [93]. )eir

results showed that railways have considerable influence on
land-use change, while roads with less traffic flow are not as
significant.

)e number of comprehensive research studies studying
whole regions has been limited, especially those that study
urban agglomeration in economically developed regions.
Studies conducted over long time periods have also been
minimal. Brinkmann et al. evaluated the relationship be-
tween land-use change and landscape transformation pro-
cess, focusing on the forest landscape, agricultural landscape,
construction landscape, and abandoned landscape. Con-
ducted in West African cities and surrounding areas, their
study provided a system analysis on land-use change, driven
by agricultural and ecological infrastructure construction,
and processes, including urbanization, agricultural pro-
duction increase, land abandonment, and deforestation, that
have occurred over the past 50 years [94]. Watts et al. in-
troduced the roadless volume (RV), which is the calculated
distance of an object to the nearest road [95]. Fu et al. used
the RV to analyze the disturbance effect of road networks
and concluded that road networks generally transform the
landscape pattern from forests and croplands into large
patches of urban lands surrounding roads [96].

4. Influence Mechanism

)e influence mechanism of accessibility on land use and
landscape pattern is affected by many factors, such as
sociodemographic factors, economic and cultural factors,
regional demand, land availability, and spatial policy. Al-
though the influence mechanism is complex, it still has some
regularity.

As a more informative and revealing representation of
land use, landscape patterns reflect the composition of
different land-use types and their spatial distribution. )e
landscape pattern can not only research the characteristics
of the whole region but also research the characteristics of
different land-use types in the region. For the entire study
area, different land-use types, such as construction land,
cultivated land, and forest land, could be studied. Further
analysis of landscape patterns could be done to study patch
development, patch types, and landscape development. In
1959, Hansen proposed the concept of accessibility and
studied the relationship between accessibility and land use
in urban areas by applying the gravity model [16]. )is
means that, at the early stages of conception, accessibility
has been closely linked to the interactions between
transportation, land use, and landscape patterns [97]. Over
time, road construction has been shown to effectively
influence landscape changes [63]. )e theoretical frame-
work on the influence of accessibility on land use and
landscape pattern has been developed based on the studies
by Kasraian et al. [97–99]. )e framework is shown in
Figure 4.

On the one hand, the development of transportation can
improve accessibility level, which in turn promotes demand
for more development in urban areas. On the other hand,
land urbanization can advance transportation expansion
and increase the demand for diversity in transportation.
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)e interaction between accessibility and land use is direct
and relatively fast, and also a long-term and dynamic
system [100]. External factors, such as new technology,
economic growth policy, transportation management,
and sustainable goal, play significant roles in affecting
transportation networks, while land-use accessibility,
regional attractiveness, regional economic power, and
spatial policy exert influence on land use and landscape
patterns. While accessibility is the most important factor
affecting landscape pattern changes, other accessibility
indicators have to be considered, such as travel time and
travel cost, when studying the influence of the landscape
pattern from the perspective of distance variables [97–99].

5. Conclusion and Implications

5.1. Conclusion

(1) Using CiteSpace and VOSviewer, we found that
much of the studies have been published after 2003,
with the number of published articles increasing
from 6 in 2003 to 40 in 2018. Also, most of the studies
have mainly focused on combining the disciplinary
system, landscape changes and their influencing
factors, and empirical research related to
urbanization.

(2) )rough an assessment of keywords, journals, lit-
erature, and national cooperation networks, we
found that recent studies have focused on the spatial
and temporal aspects, particularly on the driving
forces and their impact. Most important papers are
published in journals dealing with landscape, while
few studies are under the transportation field. )e
United States and China are the two leading coun-
tries conducting research on the field.

(3) Scholars have conducted extensive research in the
following areas: influence of road construction on

the surrounding areas, the influence of road network
characteristics, and the influence of different road
types and their cumulative effects. Researchers have
conducted studies from different perspectives, in-
cluding on urban areas focusing on construction
land, on rural areas focusing on farming and forest
lands, and on the overall region, which extends from
urban areas into rural areas. )e number of com-
prehensive research studies studying the whole re-
gion has been limited, particularly on urban
agglomeration in economically developed regions.
Also, long-term research studies have been
insufficient.

(4) )e influence mechanism of accessibility on land use
and landscape pattern demonstrates the important
role of accessibility. Accessibility is one of the most
important factors affecting landscape pattern
changes. Developments in transportation can im-
prove accessibility levels and drive urban growth and
also lead to landscape fragmentation. )erefore,
landscape protection must be considered in trans-
portation construction. Consequently, land urbani-
zation can stimulate transportation development
and increase the accessibility level.

5.2. Implications. With continued progress in trans-
portation infrastructure construction, its impact on the land
use and landscape pattern would persist. Reviewing the
existing trends and popular research contents would help
guide researchers to build on the current knowledge and
identify areas that can be improved:

(1) In terms of discipline construction and theoretical
research, international development trends in
transportation geography and landscape ecology
should be combined, particularly on the use of
transportation geography-related theories. Further
recommendations are as follows: (a) apply trans-
portation geography-related theories; (b) construct
quantitative identification and research methods
measuring the influence of accessibility on land use
and landscape pattern; and (c) review and confirm
indicators showing the influence of accessibility on
land use and landscape pattern, which would involve
analyzing specific problems with quantitative
indicators.

(2) By integrating GIS and RS technologies, large-scale
and long-term studies become practicable and more
achievable. Existingmacroscale research studies have
intrinsic limitations, particularly concerning the lack
of discussion on the influence and differences of
historical stages and region types, which have limited
the analysis of interior mechanisms. )e develop-
ment of GIS and RS provides the possibility to obtain
and process historical data, which are highly bene-
ficial in overcoming existing research limitations.

(3) Research on the functional landscape of the city’s
interior should be implemented using big data.
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spatial policy

Landscape pattern
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Figure 4: Influence mechanism of accessibility on land use and
landscape pattern [97–99].
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Due to limitations in data acquisition, gathering
data involving residential, industrial, and com-
mercial lands can be challenging. However, with
developments in big data technology, under-
standing the features of different land types in
urban areas can be accomplished by analyzing
high-resolution remote sensing images, online
maps, point of interest, and area of interest. While
data collected in this manner may be less accurate
than those collected by the government, they may
have an important role in understanding the in-
fluence of accessibility on functional landscape
patterns due to lower cost requirements and high
time-effectiveness.

(4) It is imperative to learn how to apply relatedmethods
and models in transportation geography and land-
scape ecology. Applying methods and models of
landscape ecology, such as the RV index, the optimal
model, and the dynamic simulation model, has be-
come very common.When studying accessibility, the
Euclidean distance method and the gravity model
method are often applied. In the future, more
valuable research results would be obtained if the
latest methods and models in transportation geog-
raphy and landscape ecology are utilized.
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