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(e coordination relationship between urban built environment and transport system is an indispensable field in the study of
urban planning. Recent research efforts in built environment and transport system have focused on the effects of built envi-
ronment on travel behaviors, such as car ownership, choice of travel mode, and travel frequency.(ese travel behaviors will affect
the traffic level. However, research studies on direct assessments of links between built environment and traffic level are still
limited. (is paper aims to fill this gap by modeling with data envelopment analysis based on Point of Interest (POI) data and
floating car data collected in Jinan, China. It is found that the coordination relationship between built environment and traffic level
is poor in Jinan. With regard to the built environment input index, the distance from the city center has the greatest influence on
the coordination relationship. And for the built environment output index, bus stop influences the coordination relationship most
significantly. (is research can support the provision of quantitative basis for the formulation of governance priorities for traffic
governance policies.

1. Introduction

(ere is a complex interaction between urban built envi-
ronment and urban traffic in the aspects of correlation,
mutual, symbiosis, and coordination [1]. A stable dynamic
equilibrium state is achieved between them through a cyclic
feedback. Traffic accidents, traffic congestion, noise pollu-
tion, air pollution, unreasonable land use, and other
problems are serious challenges in the process of urbani-
zation [2, 3]. (ese problems are caused by the incongruous
relationship between the built environment and the trans-
port system. (erefore, it is necessary to study the coordi-
nation relationship between built environment and traffic
level to promote the harmonious and sustainable develop-
ment of urban society.

Based on the analysis of traffic and land use data,
Mitchell and Rapkin found that traffic is closely related to
land use, thus attracting a large number of scholars to
study the relationship between urban traffic and land use
[4]. (e research of Stover and Koepke found that there is

a two-way feedback effect between urban traffic and land
use [5]. Handy analyzed the impact of land use on travel
characteristics and studied the integrated development
planning of land use and transport systems from the
perspective of smart cities [6]. With the research further
developing, many scholars focused on the coordination
relationship between land use and transport system from
the view point of promoting benign urban development.
Black studied the sustainability of land use and transport
system from the perspective of the integration of trans-
portation and land use [7]. Frank studied the coordination
between land use and transport system to promote
walking and cycling [8].

After the mid-1980s, due to the constraints of natural
environment and other factors, it is impossible for some
big cities in Europe and America to expand their urban
roads without restriction. An increasing number of re-
searchers began to pay attention to the relationship
between urban built environment and travel mode choice
and began to consider how to change the urban
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environment to reduce the use of cars. Cervero and
Kockelman analyzed the impact of built environment 3D
(Density, Diversity, and Design) on travel distance and
travel mode using the traffic survey log data of San
Francisco Bay Area [9]. (ey found that the built en-
vironment with high density and high degree of mixing
and grid street network has a significant impact on re-
ducing travel distance and encouraging nonmotorized
travel. Handy studied the relationship between built
environment and walking and cycling and believed that
the attraction of walking and cycling should be improved
through more friendly street connection and design [10].
Ewing and Cervero studied the impact of built envi-
ronment on travel behavior and travel self-choice be-
havior [11]. Liu et al. studied the influence mechanism of
different built environment variables on car ownership
[12].

In the above study, the land use mostly refers to the
spatial distribution of various social activities, such as in-
dustrial areas, residential areas, and commercial areas
[13–15]. (e transport system mainly includes trans-
portation structure and transportation infrastructure.
Transportation structure refers to various transportation
modes and their proportion, while transportation infra-
structure includes road network and parking facilities.

However, land use and transport system are not two
completely parallel dimensions [16, 17]. Urban transport
system is an essential part of the city. (e safety and
efficiency of the transport system are not only affected by
the land use but also by urban design and transportation
infrastructure. For example, the density of public trans-
portation network is an element of the transport system
but also has a profound impact on transportation effi-
ciency. And the representation of the transport system
only from traffic structure and traffic infrastructure
cannot fully reflect the operating efficiency and safety of
the transport system. For example, the high density of the
road network does not mean that the operation efficiency
of the transport system is high.(erefore, it is necessary to
study the coordination relationship between urban built
environment and traffic level from a higher dimension. In
the existing research on the relationship between built
environment and transport system, scholars mostly focus
on the impact of built environment on traffic behaviors
which include travel mode, frequency, distance, time,
purpose, and travel chain. However, the direct assess-
ments of links between built environment and traffic level
are still rare. (ese traffic behaviors will eventually affect
the traffic level.

(is paper studies the coordination relationship between
urban built environment and traffic level. On the one hand,
it can evaluate the coordination degree of urban built en-
vironment and transport system from the perspective of
safety and efficiency, and it can promote the understanding
of the relationship between urban built environment and
transport system more comprehensively and deeply. On the
other hand, it can find out the incongruent factors in two
systems to make the urban planning and traffic planning
policies more targeted.

2. Methodology

2.1. Study Area and Data Source. (e research is based on a
case study in Jinan, China. We choose the area within the
ring expressway as the study area (see Figure 1). (is area is
the main urban area of Jinan. Grid management is a new
active urban administration. Grid divide scientifically is the
core link of giving full play to its superiority. As the main
part of city management, traffic management can also adopt
the idea of grid division because this method can reduce the
amount of information calculation greatly, simplify the
complexity of algorithm, and improve the timeliness of
decision-making. In order to derive the complex relation-
ship between built environment and traffic level, the research
area is divided into 2 km ∗ 2 km square grids as unit inspired
by the idea of grid division in urban grid management and
urban traffic research [18, 19].

(e built environment data are collected from API data
disclosed by AutoNavi in 2019, and the traffic congestion
data and traffic accident data are from the Traffic Big Data
Bureau of Jinan. (e traffic congestion data are represented
by traffic operation index, and the traffic accident data take
the average value of the weekly accident after eliminating the
abnormal value of the annual accident data.

2.2.DataEnvelopmentAnalysis (DEA). Although the studies
on the coordination relationship between built environment
and traffic level are few, there are many research studies on
the coordination relationship between land use and trans-
port system. (e applied models mainly include parameter
method, analytic hierarchy process, coupling model, and
DEA model [20–23]. (e parameter method and coupling
model measure the coordinated level of transportation and
land use from macro and overall perspectives, but they are
weak in reflecting the interaction between them. Although
the analytic hierarchy process takes into account the policy
and environmental factors, it has strong subjectivity.

(eDEAmodel does not need to give the weight of index
in advance and is not affected by the dimension of the index
and can show the interaction of the two systems through
mutual input and output.(e process of interaction between
built environment and traffic level is regarded as the process
of input and output. Measuring the coordination relation-
ship between built environment and traffic level can not only
study two systems from a holistic angle but also can study the
constraints factors from the internal indicators. (erefore,
this paper chooses the DEA model as the evaluation model.

2.2.1. DEA Model. (e DEA model is a nonparametric
technical efficiency analysis method based on the compar-
ison between the evaluated objects. It was first proposed by
American scholars Charnes, Cooper, and Rhodes in 1978. It
is not affected by the input-output data measurement unit,
and the model weight in DEA is generated by mathematical
programming according to the data, so there is no need to set
the weight in advance, which eliminates the subjective in-
terference. (e basic idea of the DEA model includes four
parts: determination of decision-making unit (DMU),
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establishment of the index system, selection of the DEA
evaluation model, and evaluation analysis.

(e number of DMUs should not be less than the
product of the number of input indicators and output in-
dicators and should not be less than 2 times of the sum of the
number of input indicators and output indicators [24].

(ere are five basic models commonly used in DEA:
C2R, BC2, C2GS2, C2W, and C2WH. Among them, the C2R
model is intuitive in the evaluation of the effectiveness of
indicators and the calculation of contribution rate, so this
paper chooses the C2R model [25–28].

(e main evaluation process is described as follows.
Suppose that there are nDMUs, and each DMUj (J� 1, 2,

.., N) has m inputs and s outputs. xij is the number of i-th
input in DMUj, and xij > 0. yrj is the number of r-th output
in DMUj, vi is the importance weight of i-th input, and ur is
the importance weight of r-th output. ε is a non-Archi-
medean infinitesimal, and ε> 0. (e DEA model with non-
Archimedean infinitesimal can be seen as follows:
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where θ is the coordinated development index of built
environment and transportation, ε is a non-Archimedean
infinitesimal, s− is the relaxation variable of the input term,
and s+ is the relaxation variable of the output term. θ0,

λ0j , (j � 1, ..., n, s0+, s0− ) is the optimal solution of the model.
If θ0 < 1, then DMUj0 is DEA invalid, and the input and
output indexes need to be adjusted to improve the coor-
dination level. If θ0 � 1 and eTs− + eTs+ � 0, then the
DMUj0 is DEA efficient, which shows that the output and
input resources are fully utilized. If θ0 � 1, eTs− + eTs+ > 0,
then the DMUj0 is weekly efficient in DEA, whichmeans it is
necessary to adjust another index while keeping the input or
output unchanged, so as to improve the coordination level.

(e level of coordinated development is related to the
value of θ. (e closer θ is to 1, the higher the level of co-
ordinated development is, and vice versa.

2.2.2. Evaluation Analysis

(1) Determination of Coordinated Development Level. Due to
the two-way interactive feedback relation between built
environment and transport system, the indicators of built
environment and transport system are input and output to
each other when evaluating the coordination relation.

Taking the built environment as the input index and the
traffic level as the output index, the drive of the built en-
vironment to promote the traffic level is regarded as a
production process, and the coordinated development index
of the built environment to the traffic level is obtained,
designated θ � (θ1, θ2, ...θn). Similarly, the coordinated de-
velopment index of traffic level to built environment is
designated as follows: θ′ � (θ1′, θ2′, ...θn

′). (e membership
function is used to evaluate the coordination between the
two systems. (e calculation formula is shown as follows:

u �
min θ, θ′( 

max θ, θ′( 
, (3)

where u is the level of coordinated development between the
two systems.

(2) Influence of One Index on DMU. If the evaluation index
system is recorded as D, the index system is recorded as Di
after the i-th index is removed.

(e influence of i-th index on traffic level is shown in
equation (4). And the influence of i-th index on built en-
vironment is shown in equation (5).

Sj(i) �
θj(D) − θj D

i
 

θj D
i

 
, (4)

Sj
′(i) �

θj
′(D) − θj
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i
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where Sj(i) is the influence of i-th index on traffic level, Sj
′(i)

is the influence of i-th index on built environment, θj(D)

and θj
′(D) are the coordinated development indexes of the j-

th DMU under the D index system, and θj(Di) and θj
′(Di)

are the coordinated development indexes of the j-th DMU
under the Di index system.

If DMUj0 meets the requirement of Sj0(i) � max Sj(i), it
shows that the change range of coordinated development

Figure 1: Study area of this paper.
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index is the largest after index i is added. If i is the input
indicator, it means that there is too little input or the i-th
index has the utilization advantage; if i is the output indi-
cator, it means that it is more focused on the output ca-
pability represented by the i-th indicator.

2.3. Variable Selection and Description

2.3.1. Built Environment Variable. Built environment is the
product of human civilization, which usually consists of three
parts: land use mode, urban design, and transport system
[10, 29–31]. Land use pattern is the spatial distribution of
various social activities, which can be divided into industrial
area, residential area, commercial area, and so on. Urban
design focuses on the spatial arrangement of various elements
in the city, as well as the function and attraction of streets and
public space. (e transport system refers to the quality pro-
vided by various infrastructures [32]. In the field of built en-
vironment and transport system, built environment is usually
described by the following five main elements: density, di-
versity, design, distance to transit, and destination accessibility
[33, 34]. In this paper, combined with the universality and
availability of indicators used in previous studies, five indicators
are selected: population density, land use mix degree, road
network density, distance to the city center, and bus stop
density, which are shown in Table 1.

(e description of indicators in this paper is shown in
Figures 2–5. It can be seen from Figure 2 that the charac-
teristics of population distribution in Jinan are distinct, high
in the middle, and low in the surrounding. (e population
density is averaged according to the population density of
the neighborhood offices covered in the grid.

(e degree of land use mix in Jinan is shown in Figure 3.
(e degree of land use mix is measured by Herfin-
dahl–Hirschman index (HHI). (e higher the HHI, the
lower the degree of land use mix. (e smaller the HHI, the
higher the degree of land use mix [35, 36].

(e road network density is calculated according to the
road network length of each grid. (e road network density
is distributed in a zonal pattern, with the density high in the
middle and low in the north and south sides (see Figure 4). It
is related to the zonal urban distribution state of Jinan.

(e density distribution of bus stops is similar to that of
road network density (see Figure 5). (e distance to the city
center is shown in Figure 6, and this paper takes Quancheng
Square as the center of the city.(e distance to the city center
refers to the straight-line distance between the center point
of each grid and Quancheng Square.

2.3.2. Traffic Level Variable. Traffic level refers to the safety
level and efficiency level of the urban transport system. In
this paper, the safety level is represented by traffic accident
index, while the traffic efficiency level is represented by
traffic index. (e traffic index is calculated by dividing the
actual travel time consumption by the free flow travel time
consumption. (e smaller the traffic index is, the better the
traffic condition is, and vice versa. Figure 7 shows that the
traffic index in the middle part of the study area is higher and

that in the surrounding area is lower.(e traffic accident rate
is high in the middle area and lower in the surrounding
(shown in Figure 8).

3. Results and Discussion

3.1. Analysis of Coordination Index and Coordinated Devel-
opment Level. Deap 2.1 is used to calculate the coordinated
development index and coordinated development level of
built environment and traffic level in the study area of Jinan
according to equations (2) and (3).(en, they were classified
into 4 grades as shown in Table 2 according to the grading
standard of similar research [37].

Figures 9 and 10 show the distribution and proportion of
coordinated development index of built environment to
traffic level. (e proportion of fully coordinated area ac-
counts for 22% and is mainly distributed in peripheral areas
such as Jinan Huaiyin interchange and Dougou village and
important scenic spots in the urban area such as Daming
Lake, Mount Qianfo, and Huashan Park. Coordinated area
and approximately coordinated area accounted for 31% and
22%, respectively, and are distributed around the fully co-
ordinated area. It shows that the built environment of these
areas supports and promotes the development of traffic level.
Because the population density of the surrounding area is
low and the traffic is relatively smooth, the mixed degree of
land use and the road network density around the scenic
area is high, and the public transportation is developed, and
basic facilities are perfectly, so the support for the traffic level
is high. 19% of the study area is uncoordinated, mainly
distributed along Aoti Road (middle), Second Ring West
Viaduct, and Longao North Road. In these areas, the sep-
aration of work and housing is serious, and the land mix is
low, which easily leads to tidal traffic congestion, so the
coordinated development index of traffic level is low.

Figures 11 and 12 show the distribution and proportion
of coordinated development index of traffic level to built
environment. (e proportion of fully coordinated area ac-
counts for 9% and is mainly distributed around Jingqi Road
and Qilu Software Park. Coordinated and approximately
coordinated regions accounted for 12% and 39%, respec-
tively, and are mainly distributed in the central and eastern
regions. In recent years, through a series of traffic man-
agement policies, such as the construction of traffic brain,
intelligent signal control, and investigation of traffic hidden
danger points, the traffic level of the central and eastern
region of Jinan has been improved, and the land use type,
road network density, and bus stop density are more rea-
sonable. (erefore, the coordinated and approximately
coordinated areas are concentrated in the central and eastern
region. However, the construction and development of the
western region are relatively late, and the policy and effect of
improving the transportation level lagged behind the central
and western regions, so the feedback effect of the trans-
portation level on the built environment is weak.

Figures 13 and 14 show the distribution and proportion
of coordinated development level of two systems. (e
proportion of fully coordinated region is 0%.(e proportion
of coordinated and basically coordinated areas was 37% and
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38%, respectively, and the spatial distribution was relatively
scattered. (e proportion of uncoordinated areas was 25%,
mainly concentrated in the vicinity of Qilu Software Park,
Nanxinzhuang road, andHuashan Park. It is a pity that Jinan
has not built an area where the built environment and traffic
level are fully coordinated.(emain reason is that limited by
the natural conditions, the urban land of Jinan is distributed
in the east-west belt, forming a single center layout. (e

traffic also presents the characteristics of east-west traffic
flow concentration and high traffic pressure on the trunk
road. (e urban traffic and built environment have not
formed a very good coordination relation.

3.2. Analysis on the Reasons of Non DEA Efficiency. In order
to explore the reasons why the traffic level and built envi-
ronment cannot achieve coordinated development, we

Dot-density theme
Bus stop

Figure 5: Bus stop density (unit: point/square mile).

Table 1: (e selection of built environment variable.

Variable Main indicators in previous studies Indicators in this paper
Density Population density, employment density, or office building density Population density
Diversity (e degree of land mix, the degree of job housing balance (e degree of land mix
Design Intersection density, road network density, road mileage Road network density
Distance to transit Bus stop density, distance from bus stop, or bus network density Bus stop density
Destination accessibility Accessibility of workplace, CBD, or point of interest Distance to the city center

6800 and below (58)
6800 to 16000 (26)
16000 to 29000 (15)

29000 to 39000 (10)
39000 to 54000 (13)
54000 and above (8)

Population density

Figure 2: Population density (unit: people per square mile).

0.21 and below (85)
0.21 to 0.29 (23)

0.29 to 0.38 (12)
0.38 to 0.5 (7)
0.5 and above (3)

HHI

Figure 3: (e degree of land mix (HHI).

4 and below (16)
4 to 7 (36)
7 to 10 (28)

10 to 12 (29)
14 to 20 (18)
20 and above (3)

Road density

Figure 4: Road network density (unit: km/square mile).
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calculated Sj(i) and Sj
′(i) using formulas (4) and (5). (e

results are shown in Table 3. (e results of grid whose
coordinated development level is 1 are shown in Table 4.

Among the built environment input indicators, the
distance from the city center is the largest, which shows that
the single core urban layout of Jinan restricts the coordi-
nated development of built environment and traffic level.
Quancheng Square is the core area of Jinan City, which
integrates the commerce, culture, tourism, and politics.
Although the multicentral pattern of Jinan is increasingly
prominent, the core area represented by Quancheng Square
still occupies a dominant position in the spatial structure of
Jinan.

(e second largest cumulative value is the road network
density, which indicates that the uneven distribution of road
network density in Jinan also restricts the coordinated de-
velopment of built environment and traffic level. Jinan is an
east-west belt structure city with large traffic flow in the east-
west direction, while the main roads in the east-west di-
rection are Jingshi Road, Beiyuan Street, and outer ring road,
which bear greater traffic pressure.

In the output indicators of traffic level, the traffic index
has the largest cumulative influence, while the traffic acci-
dent volume is smaller, and there is a large gap between
them. It shows that the built environment has a greater
impact on the traffic state but less impact on traffic accidents.
It shows that the impact of built environment on traffic level
is mainly reflected in the change of traffic index, and the
factors such as population density, land use mix, road
network density, and bus stop density will directly affect the
traffic index. (e impact of built environment on traffic
accidents is small, but when the traffic index is good, it will
indirectly promote the reduction of traffic accidents.

In the input index of traffic level, the traffic index has the
largest cumulative influence, which indicates that traffic
congestion is one of the main problems restricting the co-
ordinated development of urban traffic level and built en-
vironment. In the built environment output index, the
largest cumulative value is the bus stop density and the
smallest is the road network density, which indicates that the
more significant impact of traffic level fluctuation on the
built environment is first reflected in the bus stop density.
Because in terms of traffic management policy, vigorously
developing public transport is a more powerful means, and
the implementation scheme is flexible, low cost, and fast
rewarding. (e cumulative value of road network density is
the smallest mainly because the road network construction

2 and below (9)
2 to 3 (12)
3 to 4.8 (24)
4.8 to 6 (19)

Distance to the city center 6 to 6.8 (16)
6.8 to 8 (20)
8 to 9.4 (13)
9.4 and above (14)

Figure 6: Distance to the city center (unit: mile).

1.35 and below (29)
1.35 to 1.7 (37)

1.7 to 2 (30)
2 to 2.4 (27)
2.4 and above (7)

TTI

Figure 7: Traffic index.

25
12.5

Number of traffic accidente
50

Figure 8: Traffic accident.
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Table 2: Four grades of coordinated development index and coordinated development level.

Uncoordinated Approximately coordinated Coordinated Fully coordinated
[0, 0.6) [0.6, 0.8) [0.8, 1) 1

0 to 0.6
0.6 to 0.8

0.8 to 1
1

Figure 9: Distribution of coordinated development index θ of built environment to traffic level.

19%

28%
31%

22%

[0–0.6)
[0.6–0.8)

[0.8–1)
1

Figure 10: Proportion of coordinated development index of built environment to traffic level.

0 to 0.6
0.6 to 0.8

0.8 to 1
1

Figure 11: Distribution of coordinated development index θ′ of traffic level to built environment.
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40%

39%

12%

9%

[0–0.6)
[0.6–0.8)

[0.8–1)
1

Figure 12: (e proportion of coordinated development index θ′ of traffic level to built environment.

0 to 0.6
0.6 to 0.8

0.8 to 1
1

Figure 13: (e distribution of coordinated development level u of two systems.

25%

38%

37%

0%

[0–0.6)
[0.6–0.8)

[0.8–1)
1

Figure 14: (e proportion of coordinated development level u of two systems.
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and renewal is a relatively long-term process, especially the
current urban land saturation in Jinan, with the road net-
work having not much construction space.

4. Conclusion

(e coordination and interaction between built environ-
ment and traffic level are conducive to promoting the
harmonious and sustainable development of the city. At
present, few scholars study the coordination relation be-
tween built environment and traffic level. In this paper, by
constructing the DEA model and conducting a case study in
Jinan, we have reached the following conclusions:

(1) In terms of overall coordination, built environment
and traffic level of Jinan did not form a good co-
ordination relation mainly because of the inherent
belt urban spatial pattern resulting in the traffic
pressure in the east-west region. In the process of
urban renewal and construction, we can strengthen
the traffic construction in east-west region, such as
accelerating the east-west rail transit construction, in
order to alleviate of traffic pressure.

(2) In terms of index influence, the distance to the city
center has the greatest influence in the built en-
vironment investment index. (erefore, in the
future, Jinan should continue to adhere to the
principle of “strong in the East (scientific research
strength and industrial upgrading in the East), rise
in the West (revitalization of the West Railway
Station Area), beautify the South (protection of the
southern mountainous area), construct the North
(promoting the construction of the northern re-
gion), and optimize the central region (optimizing
the urban texture of the central urban area),” to
improve the pattern of single center city. In the
built environment output index, the cumulative
impact value of bus stops is the largest, so it is
necessary to vigorously develop public transport,
advocate public transport travel, and improve
public transport service level.

(3) In terms of spatial distribution of coordination in-
dex, the fully coordinated areas of built environment
to traffic level are concentrated in the peripheral
areas of the city and important scenic spots, and the

uncoordinated areas are concentrated along Aoti
Road (middle), Second Ring West Viaduct, and
Longao North Road. In order to improve the co-
ordination index of the built environment to the
traffic level, we can increase the posts density and
improve the land mixing degree to alleviate the
separation of work and housing. (e uncoordinated
areas of traffic level to built environment are mainly
distributed in the western region. (erefore, the
positive feedback of traffic level to built environment
can be improved by improving traffic congestion and
investigating traffic hidden danger points.

(4) Observing the importance of each factor in the fully
coordinated grid can provide a quantitative basis for
trafficmanagement and traffic evaluation. In order to
improve the traffic level, the focus of investment in
the built environment can be based on the pop-
ulation 6%, the diversity 15%, the road network
density 27%, the bus stop density 50%, and the
distance to the city center 4%. In order to strengthen
the role of the transportation system in promoting
the built environment, the proportion of traffic ef-
ficiency and traffic safety can be implemented at 87%
and 13% in traffic management or traffic evaluation.

To enlighten the future research, the limitations of this
paper should be noted as follows:

(1) Study the coordination relation between built en-
vironment and traffic level from the time series. (is
paper studies the coordination relation of two sys-
tems only from the perspective of space. In the future
research, we can study the temporal variation law of
the coordination relation between two systems
through data of different years, to provide more
favorable data support for the future urban sus-
tainable development.

(2) Try to use different models to measure the coordi-
nation between the two systems, such as through the
analytic hierarchy process or coupling degree model
to eliminate the possible deviation of the results.

(3) By introducing more abundant evaluation indica-
tors, the traffic level can be represented by more
diversified indicators such as traffic environment and
traffic comfort.

Table 3: (e sum of Sj(i) and Sj
′(i).

Variable Population
density Diversity Road network

density
Bus stop
density

Distance to the city
center

Traffic
index

Traffic
accident


130
j�1Sj(i) 4.26 7.95 11.75 18.76 1.73 121.95 0.48


130
j�1Sj
′(i) 7.03 6.16 0.97 5.34 9.67 76.36 4.78

Table 4: (e sum of Sj(i) and Sj
′(i) of grid whose coordinated development level is 1.

Variable Population
density Diversity Road network

density
Bus stop
density

Distance to the city
center

Traffic
index

Traffic
accident


29
j�1Sj(i) 0.91 2.37 4.22 7.58 0.56 20.95 0.19


12
j�1Sj
′(i) 1.32 2.21 0.23 1.29 2.3 8.9 1.27
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