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Abstract: Existing research on the agglomeration effect of urban roads mainly focuses on land use
but ignores the differences between various locations, types, and directions of roads. Few studies
have been conducted on the built buildings which can represent the actual utility, and land use
as a kind of government authorization may not necessarily represent actual needs. This research
provides an analytical framework and an empirical analysis to study the differences in impacts of
different urban roads on land use and to identify its internal dynamic mechanism. Guangzhou,
being the research object, is one of the five major central cities in China. By using the techniques
of GIS and SPSS, together with the methods of corridor effect, correlation analysis, and geographic
detector, we analyze the external characteristics of office buildings and land gathering along both
sides of the roads, explore the urban characteristics of corridor effect, then analyze the relationship
with urban traffic flow and bus network density in order to find out the internal motivation of
corridor effect. The fundamental conclusion can be drawn that the corridor effect on the land used
for commercial offices is mostly unnoticeable, and roads of different locations, types, and directions
display various scope and intensity of corridor effects. The agglomeration power is mainly caused
by private transportation and has no relationship with public transport. The article concludes the
model of the corridor effect and provides some policy suggestions to the government in order to
strengthen the linkage development of transportation and land and to promote the improvement of
land use efficiency.

Keywords: corridor effect; urban road; agglomeration; office buildings; the mechanism

1. Introduction

Urban roads, supported by public taxes and built for citizen use, are important mu-
nicipal facilities planned by the city government for their public and open nature. Urban
roads have become the ‘aorta’ in urban development. The urban sector theory, brought up
by H. Hoyt (1939), states that transportation is the chief factor in directing the formation
of a city. The interactive relationship between urban transportation and land use is the
common research result, and their mutual coordination is the fundamental way to solve
traffic problems.

2. Literature Review

The research on transportation and land use can be divided into three stages according
to the research content and period. Early, Arturo Soria y Mata, a Spanish engineer, put
forward the “linear city concept” in 1882. He believes that the urban development model
of expanding from the core to the outside will only lead to urban congestion and health
deterioration. In order for urban residents to enjoy urban facilities without departing from
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nature, the future city should be a 500-meter-wide block along the main road and be as long
as it takes. In 1909, the German economist A. Weber put forward the industrial location
theory, which attributed the agglomeration of industrial land to three factors: freight, labor
cost, and agglomeration. Transportation has become the most important key factor. On
the basis of studying the real estate data of 142 cities in the United States, R. M. Hurd put
forward the fan-shaped city model In 1939 and believed that the urban land distribution
is mainly determined by urban roads and rent. These studies from the early nineteenth
century to the mid-twentieth century are almost from the perspective of urban form.

From 1950 to the present, theories on the interaction between urban roads and urban so-
ciety and other elements mainly focused on the biological environment and landscape [1-6],
urban agglomeration and urbanization [7-12], industrial transformation [13-16], land ag-
glomeration use [17-21], real estate development [22-28], location [29-37], mixed land
use [38-41], and property right [42,43]. Based on quantitative models, scholars have con-
ducted a lot of research mainly on the interaction between economy, social demand [44,45],
land and transportation [46]. Regarding the specific role of roads on urban land use, re-
searchers established urban form development models, such as the accessibility model [31,36],
urban time budget and space budget model [47], single constraint gravity model [48], and
micro simulation urbanism model [49].

The specific corridor effect on land advancement was not propounded until the end
of the 20th century. Taaffe (1992) [50] created the corridor effect theory from the macro
scale, according to which urban functional agglomeration and diffusion occur mainly along
arterial routes, leading to a star-shaped urban form. Fu Bojie (2001) [51], from the micro
traffic accessibility, came up with a corridor effect, which includes the circulation effect (i.e.,
the traffic role of corridors) and field effect (i.e., the radial impact from corridors). The field
effect can be illustrated by its spatial attraction and differentiation, in which the former,
principally due to the enlargement of space accessibility, is to stimulate the burgeoning of
land along the roads, while the latter, due to the assorted attraction to different types of
land after improving space approachability, leads eventually to the classification of land
functions, such as verifying the magnetic and repulsive effect of corridors to the population
densities [52], public infrastructures [53], business, industry, and offices [54], housing price,
and the degrees of development [55,56] by using quantitative means. As for the study of
influential radius, Chinese scholars took 500 m and 1000 m [57,58] as their research ranges,
while most other scholars took 2000 m [38] as theirs. Early case studies focused on single
traffic line, such as Guangzhou Avenue in Guangzhou [54], and later research gradually
broadened their scope, such as Changchun City [40].

Most of the existing corridor effect model research is based on the analysis of land use,
which often contains land title information. However, the fact is land use is also affected by
government planning [59,60]. Buildings can truly reflect the market construction situation,
but they are often ignored. Urban roads with different locations, types, and directions
may exhibit different corridor effects and influence ranges, and such research content is
often overlooked. An in-depth analysis of these possibilities could promote the depth and
refinement of the corridor effect model.

3. Materials and Methodology
3.1. Study Area

Guangzhou is the capital of Guangdong Province and the central city of South
China (Figure 1a). The population of Guangzhou increased from 3.077 million in 1980 to
18.811 million in 2021, an increase of more than six times, with an average annual growth
rate of 14.55%. The gross national product (GDP) increased from USD 1679.135 billion in
1980 to USD 438.944 billion in 2021, with an average annual growth rate of 6.21%. With
a history of more than 4000 years, Guangzhou is one of the five most developed cities
in China, with a mature construction of road system and a large number of high-quality
office buildings. In comparison with other cities, Guangzhou, for the business offices and
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transportation have been developing rapidly for more than 50 years, could serve as a
perfect case for research.
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Figure 1. Guangzhou city: (a) the location of Guangzhou in China; (b) the study area.

Guangzhou spans eleven districts, covering a combined area of 7434 km?. The study
area covers an area of 3843 km?. The city could be divided into two areas: the inner fringe
and the periphery of the metropolitan area (Figure 1b). As the key research areas in this
research, the inner fringe area includes developed districts such as Liwang and Yuexiu
District, and developing districts such as Haizhu and Tianhe District, all amounting to
249 km?, are the nucleus of economy, politics, culture, and population. The periphery of
the metropolitan area is the downtown diffusion and radiation zone. The general research
area, excluding the area of Conghua and Zengcheng District for the absence of relevant
data, accounts for almost half of Guangzhou, covering a territory of about 3594 km?.

Referenced to the Chinese Urban Road Design Standard issued by the Ministry of
Housing and Urban-Rural Development of the People’s Republic of China in 2016: Code
for the Design of Urban Road Engineering [CJ]37-2012], the roads are divided into four
grades: expressway, trunk road, secondary trunk road and branch road (Table 1). In
consideration that the general scale of office land is over 0.5 hectare (70 x 70 m) [60], the
road spacing of the secondary trunk road is only 300 or 500 m that can only be divided into
4-7 parts by 70 m. These numbers (4-7 parts) are too small to find out the influence radius
of the road, not to speak of branch roads with less road spacing. Therefore, this paper
studies particularly the expressways and trunk Roads but doesn’t involve secondary trunk
roads and branch roads. Referenced to the land use Standard issued by the Ministry of
Housing and Urban-Rural Development of the People’s Republic of China in 2011: Urban
land classification and planning construction land standard (GB50137-2011), the research
concentrates on commercial and business facilities (CBF), which includes comprehensive
office space for finance, insurance, securities news, publishing, literary and art groups, etc.,
and that land for public facilities shows great relationship with the urban roads [40,54].
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Table 1. Classification of the four types of urban roads studied.
Road Classification Designed Speed  Road Spacing  Road Width Motor
in China (km/h) (km) (m) Vehicle Lanes
Expressway 60-100 1.6-2.4 40-45 6-8
Trunk road 40-60 0.8-1.5 45-55 6-8
Secondary trunk road 30-50 0.3-0.5 40-50 4-6
Branch road 20-40 below 0.3 15-30 2-3

Source: Code for design of urban road engineering [GB CJ]J37-2012 (Chinese Standard 2016)].

3.2. Data Source

The main sources of our information are the statistics in governmental urban planning
and big data in network. The data on the urban road system and the current office
land use are subject to the Overall Urban Planning of Guangzhou (2010-2020); all areas
of office land are 1342.81 hectares. The traffic flow data come from the traffic industry
data sharing and analysis service platform of Guangzhou Transportation Commission.
The locations of office buildings and bus lines are obtained by the following process:
obtain the name of office buildings by using crawl tools to enter the key website: https:
//gz.sydc.anjuke.com/xzl-zu/ (accessed on 3 January 2022), and then process and choose
the figures, and eventually get a full sample of 1023 commercial office buildings. Then,
obtain the fixed latitude and longitude of buildings by applying the coordinate picker tool
of Baidu Map API (https://Ibsyun.baidu.com/ (accessed on 3 January 2022)). Through the
location API interface of the Google Maps platform, the locations of 7711 bus stop locations
in Guangzhou were obtained and sorted out, and calculate the density at a distance of
200 m. The statistical caliber of all data is 2020. With respect to the benchmark coordinates,
we appeal to the software ArcGIS 10.0 as our analysis basis.

3.3. Research Methods

This research provides an analytical framework and an empirical analysis to study
the differences in impacts of different urban roads on land use and to identify its internal
dynamic mechanism.

3.3.1. Corridor Effect

Fu Bojie (2001) came up corridor effect to describe the functional relationship between
the road and the surrounding land. The effect of corridors is created by the principle in
which the central axis stands in the core, and the farther the distance is from the hub, the
less charm it maintains. Theoretically, it can be expressed by the logarithmic decay function
as follows:

a:l:\/a2—ezq:
e

D = F(e) = aLn a2 — e2 1)

Formula (1) The Logarithmic Decay Function of Corridor Distance of Traffic Lines.
a = a constant, means the peak intensity of the corridor effect; it will change with different
types of roads. e = intensity of the corridor effect; D = distance to the road. The interpretation
is as follows: when the distance is extended from D1 to D3, the corridor benefit is reduced
from el to e3, and it is in the shape of a ribbon from inside out.

3.3.2. Correlation Analysis

The correlation efficiency is a statistical indicator used to reflect the closeness of the
correlation between variables. The correlation efficiency is calculated according to the
product-difference method, which is also based on the deviation of the two variables
and their respective averages, and the degree of correlation between the two variables
is reflected by multiplying the two deviations, focusing on the linear single correlation
efficient. There are many ways to define correlation efficiency; the most commonly used
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is the Pearson correlation efficiency. It is the earliest statistical indicator designed by
statistician Carl Pearson. It is generally represented by the letter r. It can be expressed
as follows:

o YL -x) (oY)
VEL (% - X)* Vo (v - 1)

Formula (2) is the Pearson correlation efficiency. » = degree of correlation between two
variables; X = independent variable; Y = dependent variable.

The absolute value of the r value is between 0 and 1. Generally speaking, the closer r
is to 1, and the two-tailed value is less than 0.05 (excluding chance, passing the test), the
stronger the correlation between x and y is. On the contrary, the closer r is to 0, the stronger
the correlation between x and y is. The weaker the correlation between the quantities. This
paper also uses SPSS17.0 software for correlation analysis.

@)

3.3.3. Geographic Detector

Geographic detector is a set of statistical methods used to detect and study the spatial
diversity of dependent variables so as to clarify their causes [61]. This method can detect
the interaction of two combined factors on dependent variables at the same time. The
identification method of interaction is to add the product term of two factors to the model to
test its statistical significance. The Q value of the geographic detector explains the influence
degree of the independent variable on the spatial distribution pattern of the dependent
variable urban innovation activities. The Q value is between 0 and 1. The greater its value,
the greater the impact on the fact on the land agglomeration use, and vice versa. Using the
detector, we analyze the relationship between those roads with obvious corridor effect and
motor vehicle traffic flow and public transport station density so as to find the influencing
factors of corridor effect.

3.4. Research Process

Considering the urgent need to understand the role of urban roads in the period of
rapid urbanization, this research focuses on the agglomeration effect of road corridor effects
on buildings and land use and adopted the research process (Figure 2). Firstly, we analyze
the external characteristics of urban road corridors to agglomeration by (1) consulting
road design codes and office building land standards, the coverage of two sides of various
highways can be determined. Expressways outside the inner fringe set its borderline within
2000 m around the roads, and the expressways and arterial roads in the inner fringe confine
theirs within 1000 m and 500 m around the roads, respectively; (2) using the GIS Buffer
Technology (BUFFER) to establish 5-10 corridor impact zones every 100-200 m according
to the grades of highways; (3) using GIS Overlay Technology to obtain the quantity of office
buildings and land use in impact zones; (4) inspecting whether there is corridor effect on
urban roads in different regions, types and directions; (5) analyzing the acquired quantity
of those urban roads with noticeable the corridor effect in SPSS 17.0, to obtain peak values
for the corridor effect’s intensity, and the characteristics, influential radius and function
mechanism of corridors. Then, we discover the mechanism of urban road corridors to
agglomeration by exanimate the correlation between bus line density and motor vehicle
flow to building gathering and find out the influential factors of corridor effect. Finally, we
summarize the mechanisms of the corridor effect of roads in Guangzhou and put forward
policy suggestions for future urban construction.



Land 2022, 11, 1087

60of 17

Literature investigation

Macro research Micro research
perspective perspective
— e ——1
Urban Urban Building || Population
Form Function Land Use |[ Densities-

The External Characteristics of Urban Road
Corridors to Agglomeration

The External
. Urban Road:
Characteristics: Tvpes
Office land use P
. L Locations
Office buidings C
directions

Research Methods:
GIS Buffer Technology
GIS Overlay Technology
Correlation Analysis

A 4

The Mechanismof Urban Road Corridors to
Agglomeration

Typical Road: Influencing
. factors:
Horizontal ) o
o office buildings
direction Trunk . -
) Bus Line Density
Roadin the .
) Motor Vehicle
Inner Fringe
Flow

Research Methods:
Correlation Analysis
Geographic detector

L 2

Conclusions and Implications

Figure 2. Research methods flowchart.

4. Results
4.1. The External Characteristics of Expressway
4.1.1. Expressway Outside the Inner-Fringe

Through analyzing the expressways outside the inner side, that is, the ratio of the
quantity of office buildings (within our research field of reference 2000 m) on the 15 radiative
expressways to the space of office buildings (Figures 3a or 4a), it is found that the external
expressways have a rare impact on how the commercial offices are gathered (Table 2). There
are 173 office buildings within 2000 m, taking up 16.9%. The largest coverage of office
buildings is at 400 m, and then there is a sudden increase when the distance is over 1000 m.
The office buildings are evenly distributed when the range is from 400 to 1000 m; the
distribution of land used for construction is different from that of office buildings, and the
land of administrative offices is regularly strewed (fluctuating slightly between 10% + 4%);
however, it is similar with the land used for buildings. As we can see, the corridor effect is
in performance when the purview is within 400 m, and when it reaches 800-1000 m, the
effect is at work again, which explains that when the scope is within 400 m, these areas are
most attractive to office buildings. Specifically, we can see the gathering areas of small-scale
business and office buildings in the entrance and exit of expressways, such as the Baiyun
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and Panyu Branches affiliated to Wanda Plaza, for the convenience of the expressway and
low rents, and after 1000 m, entering the outer area, such as Huadu District, Panyu City
Bridge and other cardinal areas, the number of commercial offices gradually rises with the
increasing of population, especially at 2000 m, the percentage of land using is about 9% and
the amount of buildings soars to nearly 3.03%, more than 30 buildings, compared with the
situation at 200 m in which 10% of the developed land has only 2.15% of office buildings, it is
60% higher than the latter, denoting that the corridor effect of expressways do not decrease
with the distance expanding, but rather it presents a kind of reverse corridor effect, and the
reverse linear function relationship (between 1000 and 2000 m): f(e) = 11.505 In(x) + 7.3842
(x is the distance, f(e) is the number of buildings) and correlation coefficient R? is 0.886,
which signifies that they are strictly related.
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Figure 3. Distribution of expressway: (a) expressway outside the inner-fringe area; (b) expressway in
the inner-fringe area.
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Figure 4. The corridor effect of expressway with different locations: (a) expressway outside the
inner-fringe area; (b) expressway in the inner-fringe area.
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Table 2. Spatial agglomeration of expressway outside the inner fringe.
Architectural Agglomeration Land Agglomeration
Distance
(Meter) Number of Percentage Land Area Percentage
Buildings (%) (Hectares) (%)
200 22 2.15 71.97 5.36
400 12 1.17 41.09 3.06
600 11 1.08 46.26 3.45
800 8 0.78 51.36 3.83
1000 9 0.88 66.80 4.98
1200 16 1.56 71.28 5.31
1400 15 1.47 82.79 6.17
1600 23 2.25 93.48 6.97
1800 26 2.54 80.45 6.00
2000 31 3.03 62.11 4.63
Total 173 16.91 667.59 49.76

Note: the number of left vertical axes in Figure 4 is the proportion of buildings, and
the number of right vertical axes in Figure 4 is the proportion of the land area. The number
of horizontal axes represents the corridor effect with different distances far from the urban
road. For example, 200 represents the corridor effect from 0 m to 200 m away from the road,
400 represents the corridor effect from 200 m to 400 m away from the road, and so on.

Note: In order to make the data comparable, all percentages are calculated based on the
total number. The percentage of buildings is based on all 1023 office buildings. Therefore,
the total percentage of buildings is not 100%, but 16.91%. Similarly, the percentage of
the land area is calculated according to the total area of 1342.81 hectares, and the total
percentage of the land area is almost 50%.

Note: In order to make the data comparable, all percentages are calculated based
on the total number. The percentage of buildings is based on all 1023 office buildings.
Therefore, the total percentage of buildings is up to 52.59%. Similarly, the percentage of
the land area is calculated according to the total area of 1342.81 hectares, and the total
percentage of the land area is only 23.92%.

4.1.2. Expressways in the Inner Fringe

Expressways of the inner fringe in Guangzhou encompass the Inner Ring Expressway,
the Circular Expressway, the South-China Express Truck Line, and the North Second Ring
Expressway. Eight fast contact lines are Zengcha Road, Guangyuan West Road, Yongfu
Road, and so on (Figure 3b). The marginal inviting ambit of expressways to the office
buildings in the inner fringe is 800 m (Table 3), which is four times higher than that of the
200 m of the 15 external expressways (Compare a and b in Figure 4), pointing out that
the corridor effect of expressways is pellucid in the inner fringe, and its corridor effect
formula is f(e) = —19.77 In(x) + 126.53 and correlation coefficient R? is 0.970, which betokens
that they connect tightly with each other. Allocated by the government, located in the
middle, and related scarcely to the rapid roads, a large number of provincial and municipal
administrative offices are scattered evenly and do not reveal a crystal-clear corridor effect.
In addition, in comparison with the situation of land used in the inner fringe and that
outside the inner fringe, it uncovers that there is no such unambiguous difference in the
assembling of office buildings (the percentage of land usage in the inner part of urban fringe
is 23%), and the number of construction buildings differs from each other (the percentage
of office buildings in the inner fringe is 79%), which suggests that the land lease is relatively
non-intensive in the peripheral area in which may exist the phenomenon of land waste.
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Table 3. Spatial agglomeration of expressway in the inner fringe.

Architectural Agglomeration Land Agglomeration
Distance
(Meter) Quantity of Percentage CBF Land Area Percentage
Buildings (%) (Hectares) (%)
200 128 12.51 68.73 5.12
400 110 10.75 56.25 4.19
600 104 10.17 49.77 3.71
800 102 9.97 74.52 5.55
1000 94 9.19 71.90 5.35
Total 538 52.59 321.17 23.92

4.2. The External Characteristics of Trunk Road
4.2.1. Trunk Roads in the Inner-Fringe

The trunk roads in the inner fringe of Guangzhou are the leading bridges to other lines
of the city center, and the “sixteen horizontally directed roads” (Figure 5a) and “sixteen
vertically directed roads” (Figure 5b) form a grid layout, which is an effective complement
to the expressways in a ring shape. Compared with the expressways in the inner fringe,
the number of buildings on two sides of the trunk roads (Table 4) is almost four times
the former, which shows a glassy corridor effect (Figure 6a), and the formula of corridor
effect of architectural aggregation is f(e) = —9.737 In(x) + 29.323, in which R? is 0.936.
Although the corridor effect is the strongest, the correlation coefficient is lower than that
of the expressways of the inner fringe, and through further analysis, it implies that the
discrepancy is caused by various road patterns, which can be summarized in two directions:
vertical and horizontal directions. In terms of land use, the area of land on both sides of
trunk roads varies gently with the changing of distance, and the corridor effect is not
recognizable, which also signifies that when the government is making land using plans
without considering the corridor effect.

113 200 113 25 0% 113° 15°0°E 113° 20°0°E 113° 25’0

23° 150N

230 15°0°N 230 15'0°N

23° 100N

230 10°0°N 237 10°0°N
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Figure 5. Distribution of trunk road in the inner fringe of Guangzhou: (a) horizontal direction trunk
road; (b) vertical direction trunk road.
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Table 4. Spatial agglomeration of trunk road in the inner fringe.
Architectural Agglomeration Land Agglomeration
Distance
(Meter) Number of Percentage Land Area Percentage
Buildings (%) (Hectares) (%)
100 171 16.73 148.32 11.05
200 154 15.04 143.23 10.67
300 119 11.65 123.43 9.19
400 90 8.77 109.32 8.14
500 81 7.89 102.62 7.64
Total 615 60.08 626.92 46.69
30.00 16.00
14.51
25.00 - 14.00
12.00
20.00 10.00 10.01
15.00 8.00
6.96
10.00 6.00
4.00 \-4&.
5.00
2.00 2.68
0.00
0 200 300 400 500

10

100 200 300 400 500
el The proportion of buildings on Horizontal Trunk

I The proportion of buildings(%) Road(%)
. o The proportion of buildings on Vertical Trunk
The proportion of land area(%) Road(%)
(a) (b)

Figure 6. Spatial agglomeration of trunk road in the inner fringe: (a) both directions trunk road;
(b) different directions trunk road.

Note: the number of left axes in Figure 6a,b is the proportion of buildings or land area.
The number of the horizontal axis represents the corridor effect with different distances far
from the urban road.

4.2.2. Trunk Roads with Different Directions

Finding out whether there is an association between the corridor effect and the struc-
ture of a city, we further explore trunk roads with conspicuous corridor effect according
to their vertically and horizontally directions (Figure 5). Through the buffer analysis of
GIS, it can be seen that the trunk roads (both vertically and horizontally extended) differ
saliently (Figure 6b): the corridor effect on office buildings on two sides of the horizontally
extended trunk roads is striking. The quantity of office buildings accounts for about 23.21%
within 100 m. When it is 500 m adjacent to the roads, the percentage of them drops rapidly
to 4.28%. Therefore, the attractive verges of the trunk road are 500 m, and its corridor
effect formula is f(e) = —12.24 In(x) + 23.732, and correlation coefficient R? is 0.986, which
indicates they are greatly relevant. The buildings on vertically extended trunk roads are
distributed horizontally and flatly. The total number of office buildings (100 m near the
road) only occupies about 8% of the total offices and does not show the peak effect of the
corridor effect. Juxtaposing the impact of 16 vertically directed (north-south roads) and
horizontally directed (east-west roads) trunk roads on the area of commercial offices, we
can catch sight of the fact that the influence of the latter on office buildings is noticeably
stronger than that of the former, pointing out that the corridor effect is synchronized with
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the conformation of urban development, and that the vertically oriented trunk roads have
no detectable statistical characteristics (but this does not exclude some part of this kind of
roads show perceivable corridor effect). Finally, the Formula 1 of the corridor effect is real.
Being a constant, the a value can be —342 in the inner fringe of Guangzhou, the e value is
8.37-10.90, and the influence range of corridor effect < 500 m.

4.3. The Mechanism of Urban Road Corridors

According to the 2020 Guangzhou transportation development annual report desig-
nated by Guangzhou transportation planning and Research Institute and the traveling
of people in Guangzhou in 2006, the proportion of public motorized transport (29.6%)
was 10% higher than that of private motorized transport (20%) in 2006. Almost 15 years
late, with the expansion in automobile expenditure, by 2020, the percentage of private
motorized transport tripled, up to 59%, and public transport has dropped by half, to only
14.3%. There is a distinctness between public and automobile transport, and assorted ways
of traveling may shake the position of a corridor to some extent, so it is essential to ascertain
the principal influential factors so as to resolve the dynamic mechanism of the corridor
effect. According to previous studies, we use the bus distribution density to represent the
public traffic (Figure 7a) and the traffic flow during the working period to represent the car
traffic (Figure 7b). Choosing the horizontally directed trunk roads with the most explicit
corridor effect in the inner fringe as research object (Table 5), we study the interrelation
between the number of motor vehicles and bus network density by correlation analysis
and geographic detector. The former analyzes the relationship between values, and the
latter further examines whether there is also a relationship in space.
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Figure 7. Analysis of the mechanism of horizontal trunk road corridor effect: (a) bus network density;
(b) traffic flow.

By means of correlation analysis (Table 6) on horizontal trunk roads, based on 95%
credibility, and scrutinizing the “testing critical (ror) table of correlation coefficient p = 07,
we can attain r0.05 (11) = 0.553, and from correlation analysis table of the bus network
density and office buildings, we find that the correlation coefficient is 0.37, which is below
the standard above, suggesting that there is not any connection between the number of
bus network density and that of office buildings. When we change the numbers to t = 2.11,
p = 0.057, again we espy the same result. Therefore, it can be concluded that the number of
office buildings around the roads is a little lumped together with bus network density. we
can see that the correlation coefficient between the office buildings and the rolling of motor
vehicles is 0.81, more than twice that of bus network density. Therefore, we could conclude
that the internal factor affecting the corridor effect relies on the flowing of motor vehicles.
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Table 5. Part of horizontal trunk roads.
Number of Office Bus Network Traffic Flow
Road Name Buildings around Density (Standard
the Road in 500 m (Road/Hectare) Vehicle/Hour)
Dongfeng Road 97 35 3620
Zhongshan Road 93 23 2480
Tianhe Road 116 28 3600
Huan Shi Dong 72 17 3150
Siyouxin Road 28 26 1960
Xingang Road 69 12 2750
Zhongshan Avenue 112 33 3480
Flower City Avenue 32 29 1980
Industrial Avenue 32 19 1750
Jiefang Avenue 62 30 2600
Jiangnan Avenue 42 18 3620

Table 6. Relevance analysis of internal mechanism of traffic corridor Eefect.

Correlation Analysis Number of Office Buildings = Bus Network Density =~ Traffic Flow

Number of office

buildings !
Bus network density 0.37 1
Traffic flow 0.81 0.193 1

The main purpose of risk factor detection of the geographic detector is to judge
whether there is a significant difference in the independent variable x in order to observe
the spatial correlation of the independent variable x to the dependent variable y. Its value
is represented by q. From Table 7, it can be seen that the q value of the bus network density
is 0.2294, and it is at a low confidence level of 0.6049, while the interpretability of the traffic
flow reaches 0.7448, and the confidence level is lower than 0.05. That shows that there is a
correlation between the traffic flow and the corridor effect, while the bus network density
is the opposite.

Table 7. Risk factor probe statistics.

Bus Network

Correlation Analysis . Traffic Flow
Density
q statistic 0.2294 0.7448
p value 0.6049 0.042

The interaction detection (Table 8) of the geographic detector is to identify the in-
teraction between risk factors that can evaluate whether one or multiple independent
variables are more important. From Table 8, it can be seen that the joint action value of the
two is only 0.2273, which is lower than the independent action of the two facts. It shows
that the interaction effect of and traffic flow on the corridor effect is lower than that of a
single variable.
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Table 8. Interaction detection results.

Correlation Analysis Bus Network Density Traffic Flow
Bus network density 0.2294
Motor vehicle flow 0.2273 0.7448

5. Conclusions and Implications

From this study, we can heed that the agglomeration effects of urban roads on buildings
and land use show diversity. The correlation between land use and buildings in each buffer
zone of the expressway is not obvious, especially outside the inner fringe, which reveals
that the distribution of government-led land does not reflect market demand in this district.
However, this situation is reversed in the inner fringe. For example, whether it is an
expressway or a trunk road, the agglomeration of land and buildings shows a certain
correlation. We can think that in the downtown, both land and buildings, can reflect the
market demand and follow the corridor effect of urban roads, while not obvious in the
outer areas of the city.

Secondly, as for architectural aggregation, the corridor effect on different locations and
types of roads varies. There is no statistically significant corridor effect on the expressways
within 1000 m, but there is an obvious reverse corridor effect from 1000 m to 2000 m outside
the inner fringe. The corridor effect of the expressway road in the inner fringe can be
observed, but it’s not so obvious compared to the trunk road. The total number of buildings
gathered on both sides of the trunk road reached 534 within 400 m in the inner-fringe
area, more than double that of the expressway. The corridor effect of the expressway is
the weakest. The influential radius of the expressway road in the inner fringe is about
800 m, while that of the trunk roads is only half of the rapid roads, about 500 m. We can
summarize the corridor effect of the trunk road as the most obvious, but the effect radius
is the smallest; the expressway in the downtown has the corridor effect, and the effect
radius is larger than that of the trunks road; the expressway outside the inner fringe has
the reverse corridor effect, and the effect radius is the largest.

Finally, the corridor effect of different directions of roads exhibits diverse effects. The
effect on horizontal direction trunk road (east-west direction) is obvious, while that on
vertical direction trunk road (south—north direction) is non-existent. Since Guangzhou is
blocked by the river (Pearl River) in the east-west direction, the city has been developing in
an east-west direction. Even today, when the traffic is easily accessible, it only pays greater
attention to the development of Guangzhou Avenue, Industrial Avenue, and other local
main south-north roads. So, the geography of a city may cause corridors to have a natural
shielding effect and may breed some historical inertia. The specific effect and formula of
the corridor effect are proposed in the result chapter, and the scope of influence and effect
can be summarized as follows (Table 9).

The study explains that the corridor effect is mainly affected by car traffic by analyzing
the spatial correlation of the data such as the number of buildings agglomeration, bus
network density, and traffic flow on the horizontal trunk road, where the corridor effect is
the most obvious. In order to better promote the corridor effect, the government should
make the following improvements: on the one hand, we can use the characteristics found
in this study to adjust the trunk roads’ structure and orientation to improve the commercial
office space layout; on the other hand, we should use corridor effect to adjust the develop-
ment intensity base on the further study of periphery areas of the expressway and both
sides of urban main roads, in order to avoid using equal methods of land plot control on
different roads.
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Table 9. Different corridor effect with various grades, locations, and directions.

Road . .
Road Grade Location Characteristic Corridor Effect Radius of Action
or Direction (m)
| Nogmir oo
.Outsu;le. the Radial formation
inner fringe i
Expressways 8 Reverse corridor 1000-2000
effect
In th.e inner Annul.ar Obvious 800
fringe formation
Horizontal
(east-west) Obvious 500
: direction
Trunk road In th,e mnner
fringe Vertical
(north—south) None None
direction

The corridor effect promotes the concentration of vehicle flow in urban traffic, which
is conducive to leaving space for walking activities. However, excessive concentration of
vehicle flow can easily cause road congestion. Therefore, the improvements in urban traffic
are listed as follows. Firstly, it is necessary to strengthen the optimization of main traffic
corridors to reduce the probability of congestion at intersections and improve the passing
efficiency by reducing the number of intersections or setting up three-dimensional traffic
lines. Secondly, traffic conversion facilities such as parking garages can be arranged on both
sides of the corridor to reduce the traffic pressure, while walking, cycling, and other means
of transportation can be used to solve the traffic within the range of 500-800 m on both sides
of the road. Thirdly, we should strengthen the attraction of public transport. According to
the flow and direction of private transport, we should adjust the route of public transport
in time, optimize the setting of parking stations to shorten the traffic time, and set up feeder
routes such as minibuses, so as to reduce the frequency of public transport conversion and
facilitate office travel.

The authors acknowledge the fact that the research exhibits certain limitations, such
as not studying building area, which may lead to statistical data not fully reflecting the
difference between high-rise and low-rise buildings, resulting in the accuracy of corridor
effect models, and this study focuses primarily on the gathering of office buildings and land.
In the future, by comparing the distance between roads, the convenience of transportation,
and the scale of building development, we can find the internal causes of the corridor
effect influence radius, and we can study the dynamic generation process and internal
mechanism of the corridor effect through the correlation between building aggregation and
traffic flow in 10 or 20 years. We can also expand research on other buildings and land,
such as commercial, residential, and industrial ones, to establish complete research on the
mechanism of the corridor effect. In addition, due to different land management policies
in various countries, it may also lead to differences in corridor effects, which need to be
further studied.
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