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Abstract. According to the spatial distribution characteristics of the network is divided into sections
and intersections of City road-network , according to the distribution of traffic flow characteristicsan
reference of relevant standards at home and abroad, the city traffic sustainable development degreeis
divided into 5 grades, selected the city sustainable development indicators, using analytic hierarchy
process to establish traffic sustainable development two level evaluation index system and the
corresponding fuzzy comprehensive evaluation model, and finally to a specific network traffic can
develop continuously undertook determining. The research results for the assessment of city traffic
sustainable development provided akind of effective quantitative analysis method.

At present, the city traffic sustainable development quantitative description has no unified
standards, mainly to saturation, speed, density or fleet retention length to judge, although these
amount to a certain extent the road network traffic can develop continuously undertook certain
expressions, they don't reflect the traffic sustainable development - what is the essence of the road
traffic is a serious waste of resources, or imbalance of traffic order. Transport aims to make people
and objects are efficient, fast, convenient moving, but regardless of is the saturation, or speed or
density are not accurately, effectively describe network traffic sustainable development degree, then
based on the concept of traffic congestion mitigation strategy is also not really solve the congestion
problem™® . Therefore, it isimportant to Judge network traffic sustainable development research, it
can provide traffic management departments by accurate traffic data. Appropriate to the outlet of
network traffic sustainable devel opment measures, can provide a meaningful reference, avoiding the
city traffic construction expands blindly and money and waste of resources.

Traffic sustainable development degree

City traffic sustainable development degree is a reflection of traffic flow on traffic load level
comprehensive evaluation index, reflect finally in sections or intersection congestion, therefore, the

road and intersection traffic congestion degree were studied is on the basis of quantitative research ",
According to the distribution of traffic flow characteristics and reference of relevant standards at
home and abroad, the city traffic sustainable development degreeis classified into 5 grades.

Class |: Sustainabless Development;Grade I1: Weak Sustainable Devel opment;

Grade I11: common sustainable development;ClasslV: Strong Sustainable Devel opment;

Class V: The Strong Sustainable Devel opment.

City traffic congestion degr ee evaluation index system

The selection of evaluation index

1) the clarity of purpose. The selected indicators should be able to clearly reflect the relevant
content.

2) Scientific nature. Each index concept, symbol, formula of should be scientific, and strive to
accurate.
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3) Comparability. The connotation of each index and extension should be kept stable, used to
calculate each index relative value reference.

4) Overall. The selected indicators should cover all evaluation content.

Index deter mination

Select 6 indicators for city traffic jam judgement:

1) queue length: refers to the intersection, traffic accident point breakpoint queue holds the
length of sections.

2) the two parking rate: refers to the vehicle through the intersection for two times the
probability of two parking, parking rate is higher, more crowded intersection.

3) saturation: refers to the volume of traffic and road design capacity ratio, reflects the actual
road load conditions.

4) running delay: due to the variety of traffic composition of mutual interference between caused
delays, including longitudinal, transverse and external and internal perturbations, such as stop and
wait for the crossing, traffic congestion, parking consecutive as well as pedestrians and vehicle
cornering effect due to loss of time.

5) time occupancy: refers to a certain period of time, the traffic detector occupied time combined
with observation time than.

6)speed: refers to the speed of vehicle average travel speed and average spot speed. The former
refers to the vehicle through the specific sections of time length and the time of; the latter reflects
the running status of the vehiclein a particular place.

Index system

According to the indexes of road network traffic sustainable development function, establishing
the city traffic sustainable development evaluation index system of two layer.

City traffic sustainable development degr ee evaluation model

Establishment of evaluation factors set
The traffic sustainable devel opment evaluation index is divided into 2 subsetsU= { U3,U>} ,U1,U>
Each said intersection degree of sustainable development and the sustainable development of road.
As a result of road sections and intersections. Sustainable development can be respectively with
different index to measure, Therefore, the subsetU;,U, can be divided into different level under the
subsetUi={U 1 Ui2... Uin}, Ui Uiy, Ui, Separately on behalf of road sections and intersections.
Sustainable development degrees corresponding to the two grade index, namely, queue length, two
parking rates, operational delay, saturation, time share, speed and so on.
Establishment of evaluation set
The city traffic sustainable development evaluation index is divided into five classV=
{V1Vv2V3V4\V5} = {Sustainabless Development,Weak Sustainable Development, common
sustainable devel opment,Strong Sustainable Development, The Strong Sustainable Development } =
{0.9,0.8,0.7,0.6,0.3}
Constructing the evaluation matrix
The evaluation index of each layer on alayer of factors important degree using the 1~9 scaling
method were compared, according to expert consultation method the constraining layer on layer
judgment matrix for:queue length A1;. two parking rates A1, Degree of saturationA3. Operational
delayA14. the judgment matrix U1 on the crossing traffic sustainable development Al:

1 13 4 12 1 1/4 12 15
13 1 5 2 |4 1 2 w3l [1 14
|14 15 1 13 2 U2 1 va {4 1}
2 12 3 1 5 3 4 1

Degree of saturationA 3. Operational delayA 14 Time shareA »; . speedA,; judgment matrix U2 for
road traffic sustainable development A2; judgment matrix U for Intersection traffic sustainable
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development degreeAl. Road traffic sustainable development degrees A2 on the target layer traffic
sustainable development A.
To establish the weight set

=1

1) Calculation of judgement matrix the elements of the geometric mean @ :n/Ha“ , The

received vector [, @, @, || ,For amatrix U:@, = 0.9036, @ ,=2.3403,@ 5=.3593, +=.3161

2) The wstandardization: @ ;=@ i/Zn:afj : a):[a)lya),zy ---a)n]T for the feature vector. For a
j=1
matrix Ul: w, = 0.184, w, = 0.478, w, = 0.073, w, = 0.268
Ownership heavy set A1=[0.184 0.456 0.073 0.268]
1 1/3 4 1/2| |0.184| |0.768
3 1 5 2 y 0.456| _|1.927
1/4 1/5 1 1/3| |0.073| [0.303
2 12 3 1 0.268| [1.092
1 _0.7680 1.9268 A 0.3032  1.0918

max = — X + + + =4.1165
4 01837 0.4/757 0.0730 0.2675

4) Consistency criterion

3) A= ZM,For amatrix UL: Ulw=
iz W,

Cl= /1";]” —1n = 4'1125_ 4_ 0.0388 CR:% =0.0436< 0.1, The consistency of the judgment
matrix is acceptable. Similarly, the matrix U2, U set of weights respectively:
A2=[0.0652,0.3628,0.1159,0.4562] A=[0.2,0.8]

Evaluation model
On second factors set the single factor evaluation. Design factors on the evaluation set element'’s
membership, then
ri 11 ri 12 ri 13 ri 14 ri 15
f 21 ri 22 ri 23 ri 24 ri 25

R=|"

r I;

ip2 f

I.

ip4 f

ipl ip3 ip5
According to thetype of (1) ~ type (3) computing level fuzzy comprehensive evaluation matrix
A fuzzy comprehensive evaluation of the U reaction as afactor to judge object effect, get the
judgment matrix of two stage fuzzy comprehensive evaluation of single factor evaluation matrix.
On the basis of this type (4 ) of al of the factors were judged, two level fuzzy comprehensive

evaluation set:
a,; a, a3 3, a5
a Ay Ay Ay Ay

8y 9y Ay 8y a5
a41 a42 a43 a'44 a45

B=6-A=(01, 0 63,64)x ={ by, by, bg,b4 }

Numerical example

A network of 5 intersection, 6 sections, two O-D ( 1, 5) and ( 2, 5). The node from the node to
the destination node . The, the vehicle can respectively select 1-3-6, 1-4-6, 1-5-6 and 2-3-6, 2-4-6,
2-5-6 3 path. Network parameters respectively as shown in Table 1, table 2.

Tablel thetest road sectionsof main parameters

The Length Degree of
num | number of /kr?: Capacity / (.h?%) | Traffic. Ch™) | speed(km.h™) wturamilon/ Share /% delay/s
lanes/ (CY)
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article
1 4 1.8 5354 2357 34 0.46 45 16
2 4 1.8 5262 2418 35 0.44 44 13
3 2 6.3 1600 885 31 0.55 52 45
4 4 55 3024 2720 10 0.9 88 272
5 2 6.4 1637 915 28 0.56 54 62
6 6 2.2 6100 4320 30 0.71 72 25
Table2 themain parametersof test road inter section

num Capacity / (.h™) Traffic. (.hY) sau?;?;ie/?fc.1) Queu;enllen gth T h:a;tv‘\e/c/)oztop delay /s

1 3600 1836 0.51 35 15 22

2 3800 2356 0.62 47 21 19

3 5200 3900 0.75 98 35 25

4 6500 5785 0.89 125 65 52

According to various road sections and intersections. Important degree, using analytic hierarchy
process and expert scoring method comprehensive evauation, each section and intersection traffic
condition on the whole traffic sustainable development status of weight as shown in table 3.

The singlefactor evaluation

The intersection of each factor weight coefficient WD on A11, A12, A13 index, Al4, evaluation
set of single factor evaluation matrix for:

The intersection of the evaluation (Dset as:

C11:WD1'R11:(0,0.14,0.39,0.47,0)

Similarly, intersection®—®. (©O—®the evaluation set as:

C12= (0,0.175,0.393,0.433,0) C13=(0.18,0.375,0.325,0.12,0)

C14=(0.43,0.55,0.02,0,0) C15=(0.4,0.465,0.355,0.14,0)

C21=(0,0.11,0.335,0.485,0.07) C22=(0,0.07,0.293,0.493,0.145)

C23=(0,0.08,0.365,0.465,0.025) C24=(0.545,0.425,0.03,0,0)

C25=(0,0.13,0.445,0.39,0.035) C26=(0,0.455,0.325,0.19,0.03)

L evel fuzzy comprehensive evaluation

The intersection traffic parameter level fuzzy comprehensive evaluation model, get al the
intersections of level fuzzy comprehensive judgment:

C1=WC1-R1=(0.74,0.417,0.233,0.131,0)

Similarly, al sections of aclass of fuzzy comprehensive evaluation for:

C2=WC2-R2=(0.164,0.338,0.242,0.217,0.037)

Two fuzzy compr ehensive evaluation

The C1, C2 as single factor evaluation matrix, get the whole traffic jam of two level fuzzy
comprehensive evaluation for: C=W-R=(0.222,0.34,0.191,0.109,0.001),According to the principle
of maximum degree of membership, get the intersection of the sections of the ©O—5&. O—®), all
intersections, all sections, the entire road network traffic congestion degree of membership
are:strong-sustai nabl e-devel opment; sustai nabl e-devel opment, weak-sustai nabl e-devel opment ,weak-
sustai nable-devel opment,weak-sustai nabl e-devel opment,sustai nabl e-devel opment; strong-sustai nabl
e-devel opment,sustai nabl e-devel opment,sustal nabl e-devel opment,weak-sustai nabl e-devel opment; w
eak-sustai nabl e-devel opment; sustai nabl e-devel opment;weak-sustai nabl e devel opment.

Conclusions

The city traffic sustainable development is divided into 5 grades, selects network traffic
sustainable development evaluation index, established the city traffic sustainable development
evaluation index system and the corresponding fuzzy comprehensive evaluation model, and the
testing road network traffic sustainable development status of evaluation. The results of numerical
examples show that using the method of city traffic sustainable development of the judgment is
feasible and effective.
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