
ABSTRACT In order to understand the variation of air quality and the concentration 
of atmospheric particulates in Chengdu Second Ring Road renovation project, this paper 
starts to investigate the surrounding residents’ opinions on the influenced environment 
and their daily lives via questionnaires. Then the study numerically simulates the change 
rule of atmospheric particulates in terms of time and space by using the Gaussian disper-
sion-deposition model and the compartment model. The optimized scientific scheme is 
selected by the improved fuzzy analytical hierarchy process (FAHP) to help decision mak-
ing for the future urban reconstructions. Finally, the reduced emissions of atmospheric 
particulates are measured when the improvement scheme is provided. According to the 
study, it can be concluded that the concentration of atmospheric particulates increases 
rapidly in central Chengdu city during the renovation project, which results in worsening 
air quality in Chengdu during March 2012 to March 2013. Taking related measures on 
energy saving and emission reduction can effectively reduce the concentration of atmo-
spheric particulates and promote economic, environmental and social coordination.

KEY WORDS Atmospheric particulates, Numerical simulation, Gaussian dispersion deposi-
tion model, Compartment model, Improved FAHP

1. INTRODUCTION

At present, airborne particulate pollution, mainly resulting from fugitive dust in 
city, remains rather serious based on relevant studies. When absorbed into human 
body for a long time, the particulate may affect the public’s health. Chengdu lies in 
the middle part of Sichuan Province with humid climate and it is endowed with a 
lot more rainfall in summer. Special topographic structure makes days of calm wind 
constitute a percentage from 32% to 55% against the whole year. The Chengdu 
Second Ring Road, whose surrounding regions are the central areas of Chengdu 
city, lies in the heart of Chengdu Plain with large flow of people and quantities of 
habitants. Apart from that, Chengdu has weak wind, inactive air, stable atmosphere, 
and weak turbulent motions. 

The renovation project of Chengdu Second Ring Road began in March, 2012, 
becoming the most influential city road project with the widest range of construc
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tion. But the project was bringing along the increasing 
pollution sources, for example the natural source, 
source of industrial dust, source of transportation and 
source of daily lives etc. According to the previous 
studies, the change level of the airborne particulates 
derived from the related sources pre sents a linear varia
tion with the related sources within a certain time. 
Therefore, the study only takes the concentration of air
borne particulates caused by the renovation project into 
account (Kong, 2010).

2. RESEARCH APPROACH

This paper makes statistical analysis on the question
naire survey filled out by the residents around the Sec
ond Ring Road based on their personal perception to 
the changes of the air quality of Chengdu, while these 
changes resulted from airborne particulates sourced 
from the renovation pro ject. In addition, the level of air
borne particulates is measured before and after the ren
ovation. Besides, the diffusion model of airborne parti
culates is established. At last, the optimal solution for 
future decision making on constructions is put forward 
on the basis of comprehensive investigation and the de

tailed analysis of ambient air quality.
This research centers on the theme of energy saving 

and emission reduction by studying air pollution from 
road renovation, and then provides suggestions on ener
gy saving and emission reduction based on computer 
simulation. The technology roadmap is shown in Fig. 1 
as followed.

3.   RESEARCH  RESULTS  AND 
DISCUSSIONS

3. 1  Results of Questionnaire Survey
A questionnaire survey is used to investigate the pub

lics’ perception to the renovation of Chengdu Second 
Ring Road. The followings were investigated:
•   Attention of the investigated on recent environmental 

quality in Chengdu;
•   Satisfaction of the investigated on recent environmen

tal quality in Chengdu;
•   Satisfaction of the investigated on the pollution con

trol of the project;
•   Opinion and evaluation of the investigated on the mea

sures taken in different stages of the project;
•   Prediction of the investigated on air quality after taking 

Fig. 1. Technology roadmap of the study.
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measures and their evaluations on research meaning.
The questionnaire was designed according to the ex

periences at home and abroad, combined with the pre
sent situations in Chengdu. Fig. 2 shows the basic steps 
of the questionnaire survey. The questionnaire was de
signed according to the relative empirical literatures 
home and abroad, combined with the present situations 
in Chengdu. 

Firstly, we did presurvey in several places, such as 
Jiuli Campus of Southwest Jiaotong University, Guang
hua Campus of Southwestern University of Finance and 
Economics, Renmin South Road Interchange, Cheng
du North Railway Station, and etc., aiming to have a 
basic understanding on the impacts of the renovation 
project on surrounding environment and nearby resi
dents. Then, according to the pro blems in the process of 
investigation, we modified our questionnaire, especial
ly adjusting the measures of emission reduction. After 
that, the questionnaire with 18 questions was distribut
ed in three different ways. The first was an online ques
tionnaire survey. The second was to distribute the ques
tionnaire to friends, professors and experts from envi
ronmental science. The last was an onsite questionnaire 

survey.
According to the statistical results of the survey, over 

a half of respondents thought the environmental quali
ty was bad or terrible in Chengdu city and that air pol
lution greatly affected their daily lives during the reno
vation project. Besides, nearly two thirds of the respon
dents thought the current control and prevention mea
sures for the renovation project were far from satisfac

Fig. 2. The stepbystep diagram of the questionnaire survey.

Fig. 3. Attention of the investigated on recent environmental qual
ity in Chengdu.
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tory.

3. 1. 1    Attention of the Investigated on  
Recent Environmental Quality in Chengdu

As shown in Fig. 3, the respondents pay much atten
tion to the quality of atmospheric environment of the 
city where they live. Only 4.23% of the respondents have 
never notic ed it.

3. 1. 2    Satisfaction of the Investigated on  
Recent Environmental Quality in Chengdu

Likert scale is a useful method to gather the basic in
formation of public opinions in doing researches or mak
ing surveys (Qi, 2006). It is balanced on both sides of a 
neutral option, creating a less biased measurement. In 
our investigation about satisfaction, the respondents’ 
opinions can be classified into five levels: excellent, good, 
general, bad and terrible.

When asked about their satisfaction on the environ

mental quality, more than 50% of the respondents held 
the view that the environment quality is bad or terrible 
in recent months, while only a few respondents (9.22%) 
considered the environment good or excellent. There
fore, citizens generally believed that environmental qual
ity in this city fails to reach a good standard, and taking 
measures on the renovation is of urgent necessity.

Fig. 5 shows that about onethird of the respondents 
thought that atmospheric pollution was the biggest envi
ronmental problem to their normal lives, followed by 
noise pollution (23.31%) and water pollution (21.15%).

3. 1. 3    Perception and Evaluation of the Investigated 
on the Measures taken in Different Stages of  
the Project

By comparing people’s satisfaction of Chengdu envi
ronmental quality (Fig. 4) and control works of the pro
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Fig. 4. Satisfaction of the investigated on environmental quality.
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Fig. 5. The most influential environmental pollution to life and 
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ject (Fig. 6), we can clearly find out that a large percent
age of people considered these two indexes unsatisfac
tory.

As shown in Fig. 7, 38.94% of the investigated believed 
that the most serious environmental pollution caused 
by the renovation project is air pollution. It can be seen 
that the renovation project and environmental quality 
in Cheng du, especially atmospheric quality, are closely 
connected. Residents almost withstand atmospheric 
pollution problems everyday, therefore, it is significant 
to take appropriate measures to reduce pollution and 
improve the air quality during the construction period.

3. 1. 4    Perception and Evaluation of the Investigated 
on the Measures taken in Different Stages of  
the Project

Considering the relationship between economy and 
benefit, nearly all of the respondents believed that the 
most effective measure to reduce atmospheric particu
lates during the renovation period is to strictly control 
the exposure of fine dust, such as cements (Fig. 8). And 
over 50% of the res pondents thought that increase of 
artificial air humidifying may also be a great way to re
duce the concentration of the atmospheric particulate in 
a short time and deserve strongly promoting and popu

Fig. 8. Measures during construction deserving promoting and popularizing held by the investigated.
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larizing.
When it comes to the point of decreasing dust expo

sure, statistics in Fig. 9 show the measures in detail. Con
sidering both economy and benefit, more than 1,200 of 
the investigated preferred the way of regular manual 
watering, regular ground cleaning and sealing up or cov
erage of exposed loads easy to produce dust of motor 
vehicles. In addition, about 1,000 people also consider
ed the coverage of exposed windrow easy to produce 
dust a good way and to be worth promotion during con
struction.

As shown in Fig. 10, approximately three quarters of 
the respondents suggested that the government should 
continue to carry out the measures of traffic restrictions, 
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targeting to cut down the vehicle emissions near the 
construction site. Meanwhile, more than a half of them 
advised that planting more plants and growing more 
grass to absorb tiny particles and dusts in construction 
area can improve the environmental selfpurification 
capacity to a great extent.

3. 1. 5    Prediction of the Investigated on the Air 
Quality after Implementation of the Measures 
and Evaluation on Research Significance

Furthermore, 71.78% of the investigated believed that 

air quality will gradually improve in one year after taking 
the measures mentioned above, while only 0.55% of the 
respondents thought it would become worse, as shown 
in Fig. 11 and Fig. 12. It can be seen that the measures 
are useful and meaningful during the renovation period 
in citizens’ views. And over 90% of the respondents tho
ught that the questionnaire survey we did had great sig
nificance to regional environment and the percentage 
of the respondents uncertain about the effects is merely 
1.96%.

Fig. 14. Pollution diffusion model in the Second Ring Road. 
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3. 2    Application of Gaussian Dispersion-
deposition Model

3. 2. 1  Edge-detection
In order to simulate transmission of air pollution caus

ed by the renovation project in the surrounding areas, 
we imported the Second Ring Road map of Chengdu 
into Matlab, utilizing Canny Edgedetection to produce 
the abstract map of the Second Ring Road of Chengdu 

(Wang, 2009), as shown in Fig. 13.

3. 2. 2  Model Solution and Result
Gaussian dispersion model was presented on condi

tions that the concentration of pollutants was submitted 
to normal distribution. After quantities of continuous 
point sources diffused into a small scale, especially from 
the test in the plain and some flat regions, it can be indi
cated their concentration distribution is near normal dis
tribution.

We discretized the map of the Second Ring Road and 
got the discretized continuous point source model of 
the Second Ring Road by conducting edgedetection. 
The average wind speed of Chengdu is only 1.4 m/s, 
and by adopting the Gaussian dispersiondeposition 
model, we obtained the pollution diffusion model of 
the Second Ring Road and contour line of pollution dif
fusion.

The pollution diffusion model is derived by overlap

ping pollution throughout the Second Ring Road. It can 
be seen that the surrounding areas of the Second Ring 
Road are affected. Certainly, other areas are also influ
enced to some extent.

3. 3  Application of Compartment Model

3. 3. 1  Definition and Explanation
Usually compartment is used in pharmacokinetics to 

simulate human body under the principle that any part of 
human body can be classified into the same compart
ment as long as its rate of absorbing or eliminating drug 
remains the same. Similarly, this paper referred from this 
principle, regarding pollution from the renovation as 

Table 1. Symbol definition and textual description.

Definition Description
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3.3.1 Definition and explanation 
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renovation as drug while regarding the 

atmosphere, soil, water and surrounding 
conditions as the compartment. Later, we 
established the compartment model of 
pollution diffusion of Chengdu by 
mechanism analysis and at the same time 
established corresponding differential 
equations and, by solving them, functional 
relation of Chengdu airborne pollutants 
varying with time passing was obtained. 
We compared the functional relation with 
the statistics from the practical study, 
which shows to be consistent. 
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)(0 tf  The diffusion rate of construction-induced pollutants seeping into the atmosphere 

)(1 tx  The level of airborne pollutants above the Second Rind Road 

)(2 tx  The level of airborne pollutants around the Second Ring Road 

12k  The rate of airborne pollutants diffusing into surrounding areas around the Second Ring Road 

13k  The rate of environmental self-purification, vegetation, and rainfall adsorbing airborne 
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21k  The rate of airborne pollutants around the Second Ring Road returning to Chengdu atmosphere 

1Z  The initial value of air pollution above the Second Rind Road 
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The diffusion model of the Second 
Ring Road and the surrounding conditions 
are shown in Fig. 16. The environment 

purification capacity was categorized into 
chamber III, regarding it as purification 
with no feedback. 
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drug while regarding the atmosphere, soil, water and 
surrounding conditions as the compartment. Later, we 
established the compartment mo del of pollution diffu
sion of Chengdu by mechanism analysis and at the same 
time established corresponding differential equations 
and, by solving them, functional relation of Chengdu air
borne pollutants varying with time passing was obtain
ed. We compared the functional relation with the statis
tics from the practical study, which shows to be consis
tent.

The diffusion model of the Second Ring Road and 
the surrounding conditions are shown in Fig. 16. The 
environment purification capacity was categorized into 
chamber III, regarding it as purification with no feed
back.

The differential equations shown in the following is 
derived from compartment model.

(1)
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3.3.2 Differential equation and model 
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Road ranging from March, 2011 to March, 
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and the feasibility of the evaluation method are analyz
ed. Chen et al. (2012) used the improved AHP method 
to determine the weighted average method of wei ghts 
to evaluate the status of heavy metal pollution in typical 
vegetable fields in the suburbs of Nanjing. AHP (Analyt
ic Hierarchy Process) and FAHP (Fuzzy Analytic Hier
archy Process) are used to choose between Barcode and 
RFID systems for the company warehouse data collec
tion system (Erkan et al., 2014). The flowing processes 
are shown in Fig. 20.

3. 4. 1. 1  Proposal of Feasible Schemes
Four feasible schemes are proposed in this paper after 

we take Chengdu topographic, climatic features, geolog
ical structure, expert opinion, investigation conclusion 

and the aim of energy saving and emission reduction 
into account, as shown in Table 2.

This paper adopts the improved FAHP to select the 
appropriate treatment schemes for atmospheric particu
lates (Kang et al., 2010). The establishment of Compre
hensive Evaluation Index System of the improved FAHP 
is shown in Fig. 21.

In the improved FAHP, through comparison between 
every two indexes, the fuzzy judgment matrix 
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Table 2. Presentation of four workable treatment schemes.

  Treatment scheme M1
 (A + M0) M2

 (B + M0) M3
 (C + M0) M4

 (D + M0)

  Concrete measures

A: increase of installations  
to enclose the construction  
site; setting up of dust  
screen

B: sealing up of exposed  
loads of motor vehicles; 
washing of wheels stuck  
with heavy dirt

C: artificial rainfall; coverage  
of exposed windrow easy to 
produce dust

D: regular manual watering; 
regular ground cleaning

M0: further promotion of traffic restrictions, prohibition of construction within a certain wind speed, employment of 
green building materials, slower speed of traffic, better tree planting and grass growing around construction site and 
finally intensity of local supervision
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Fig. 21. Comprehensive evaluation index system of the Improved FAHP.
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index weights, as shown in Table 3.

3. 4. 1. 2  Establishment of Mathematical Model
The fuzzy complementary judgment matrix is show as 

follows through comparison between every two indexes 

—7— 11

0.7 of evidently more importance one factor is evidently more important than the other one 

0.8 
of considerably more 

importance 
one factor is considerably more important than the other one 

0.9 of extremely more importance one factor is extremely more important than the other one 

0.1, 0.2, 0.3, 0.4 converse comparison 
If two factors satisfy ijji raa =/ , then through converse 

comparison we can get ijij raa -=1/ . 
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Eq. (5) is the formula calculating the 
judgment matrix weight vector. 

Let nG  be the set of all judgment 
matrix. And we supposed nnija ´= )(A  and 

nnnijb GB Î= ´)( , used norm 
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STEP 3 The consistency check of the 
judgment matrix (Xu, 2002). 

To estimate the reasonability of the 
weight, we need a further check of the 
consistency of the judgment matrix. 

Definition: 
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W* denotes characteristic matrix for 
the judgment matrix A.

 

a denotes the attitude of the decision 
maker. Judgment matrix is considered to 
be satisfyingly consistent when 
compatibility index a£* ),( WAI . The less 
a  is, the higher decision maker asks of 
the consistency of fuzzy matrix. In this 
paper, 1.0=a . 

Multiple comparing judgment matrix 
based on the same element set X is 
generally given by multiple experts on 
practical issue. 
   mka nm
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We can obtain every weight set Wk. 
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be satisfyingly consistent when 
compatibility index a£* ),( WAI . The less 
a  is, the higher decision maker asks of 
the consistency of fuzzy matrix. In this 
paper, 1.0=a . 

Multiple comparing judgment matrix 
based on the same element set X is 
generally given by multiple experts on 
practical issue. 
   mka nm

k
ij ,,2,1,)( )( L== ´kA           (8) 

We can obtain every weight set Wk. 
( ) ( ) ( )

1 2( , , , ), 1,2, ,k k k
nW W W k m= =L LkW  (9) 

Then in order to check the consistency 
of the judgment matrix: 

1) Check the satisfying consistency of 
Ak 

 (9)

Then in order to check the consistency of the judg
ment matrix:

1) Check the satisfying consistency of 
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0.7 of evidently more importance one factor is evidently more important than the other one 

0.8 
of considerably more 

importance 
one factor is considerably more important than the other one 

0.9 of extremely more importance one factor is extremely more important than the other one 

0.1, 0.2, 0.3, 0.4 converse comparison 
If two factors satisfy ijji raa =/ , then through converse 

comparison we can get ijij raa -=1/ . 

 (2) Establishment of mathematical 
model 

The fuzzy complementary judgment 
matrix is show as follows through 
comparison between every two indexes a1, 
a2, ... , an. 
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STEP 1 By calculating each sum of 
every row of statistics of judgment matrix 

using the formula ),,2,1(,
1

niar
n

k
iki L==å

=

, 

and then conducting the following 
mathematical substitution: 

5.0
)1(2
+

-

-
=

n
rr

r ji
ij

                   
(3) 

We can obtain the consistent 
matrix nnijr ´= )(R . 

STEP 2 Normalizing rank 
T

21 ),,,( nwww L=W                 (4) 
If 
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1 nji
a
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Eq. (5) is the formula calculating the 
judgment matrix weight vector. 

Let nG  be the set of all judgment 
matrix. And we supposed nnija ´= )(A  and 

nnnijb GB Î= ´)( , used norm 

åå
= =

-=-
n

i

n

j
ijij ba

1 1

||BA to represent distance 

between A and B, and denoted it 
by BABA -=),(r . 

STEP 3 The consistency check of the 
judgment matrix (Xu, 2002). 

To estimate the reasonability of the 
weight, we need a further check of the 
consistency of the judgment matrix. 

Definition: 
Matrix nnija ´= )(A and nnijb ´= )(B  are both 
the judgment matrix, 

åå
= =
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j
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2 ||1),( BA
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as the compatibility 
index of sum.
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be 

N-matrixn. 
 nnijW ´

* = )(W                      (7) 

W* denotes characteristic matrix for 
the judgment matrix A.

 

a denotes the attitude of the decision 
maker. Judgment matrix is considered to 
be satisfyingly consistent when 
compatibility index a£* ),( WAI . The less 
a  is, the higher decision maker asks of 
the consistency of fuzzy matrix. In this 
paper, 1.0=a . 

Multiple comparing judgment matrix 
based on the same element set X is 
generally given by multiple experts on 
practical issue. 
   mka nm

k
ij ,,2,1,)( )( L== ´kA           (8) 

We can obtain every weight set Wk. 
( ) ( ) ( )

1 2( , , , ), 1,2, ,k k k
nW W W k m= =L LkW  (9) 

Then in order to check the consistency 
of the judgment matrix: 

1) Check the satisfying consistency of 
Ak 
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   ( )( , ) , 1,2, ,kI k ma£ = LkA W       (10) 
2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
     ),,( 21 nWWWW L=            (12) 
meets 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 (10)

2) Check the satisfying compatibility of matrixes
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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ê ú
ê ú=
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ê ú
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 (11)

It can be proved that the judgment matrix 
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2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
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ú
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û

ù

ê
ê
ê
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ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 
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   ( )( , ) , 1,2, ,kI k ma£ = LkA W       (10) 
2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
     ),,( 21 nWWWW L=            (12) 
meets 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
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û
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ê
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é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 
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   ( )( , ) , 1,2, ,kI k ma£ = LkA W       (10) 
2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
     ),,( 21 nWWWW L=            (12) 
meets 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 
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=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 is consistent and acceptable. That means if Eqs. 
(10) and (11) are satisfied, considering the mean value 
of 
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 
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=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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ê ú
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 (12)

meets

(13)
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
     ),,( 21 nWWWW L=            (12) 
meets 

     å
=

==
m

k

k
ii niW

n
W

1

)( ,,2,1,1
L        (13) 

3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

3. 4. 2  Solution of Model

3. 4. 2. 1  Confirmation of Weight Matrix
As for the four evaluation criteria mentioned, suppose 

there are two experts of this field made comparison bet
ween every two indexes on every factor according to 
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scoring method in Table 3, we can obtain weight judg
ment matrix 
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2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 as follows:
According to Eq. (3), its weight vector is as follows:
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
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m audience sets as the distributed weight 
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reliable. Formula for weight vector 
     ),,( 21 nWWWW L=            (12) 
meets 

     å
=

==
m

k

k
ii niW

n
W

1

)( ,,2,1,1
L        (13) 

3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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ê ú
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

According to the Eq. (5), the calculation of character
istic matrix 
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 is as follows:
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 
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ù

ê
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ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

According to the Eqs. (10) and (11), the compatibil
ity index of 
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acceptable. That means if Eqs. (10) and (11) 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 and 
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 is: 
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of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
     ),,( 21 nWWWW L=            (12) 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

= 0.0884<1, thus 
the weight 
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of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 is distributed reasonably.
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of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 denotes the judgment matrix given by expert 2, as 
is shown in Table 5.

In a similar way, the weight vector can be calculated as:
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

The calculation of the characteristic matrix 
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 is as 

follows:
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of matrixes 
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It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

Compatibility index of 
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   ( )( , ) , 1,2, ,kI k ma£ = LkA W       (10) 
2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 and 
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   ( )( , ) , 1,2, ,kI k ma£ = LkA W       (10) 
2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
ê ú
ê ú
ë û

 

According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 is: 
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   ( )( , ) , 1,2, ,kI k ma£ = LkA W       (10) 
2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
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ê ú
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

=  
0.0805<1, thus the weight 
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   ( )( , ) , 1,2, ,kI k ma£ = LkA W       (10) 
2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
ê ú=
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 is distributed reasonably.
Meanwhile, the satisfying compatibility of matrix 
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2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W

é ù
ê ú
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 

 
and 
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2) Check the satisfying compatibility 

of matrixes 
( , ) , , , 1,2, ,I k l k l ma£ ¹ = Lk lA A    (11) 

It can be proved that the judgment 
matrix Ak (k=1, 2, ... , m) is consistent and 
acceptable. That means if Eqs. (10) and (11) 
are satisfied, considering the mean value of 
m audience sets as the distributed weight 
vector for element set X is reasonable and 
reliable. Formula for weight vector 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 

A1 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.6 0.4 

Effectivene

ss Index 
0.6 0.5 0.7 0.6 

Technical 

Index 
0.4 0.3 0.5 0.2 

Feasibility 

Index 
0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1

0.5000 0.4731 0.5301 0.4783
0.5269 0.5000 0.5568 0.5052
0.4699 0.4432 0.5000 0.4483
0.5217 0.4948 0.5517 0.5000

W
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According to the Eqs. (10) and (11), 
the compatibility index of A1 and W1

* is: 
I(A1, W1

*)=0.0884<1, thus the weight W1 
is distributed reasonably. 

A2 denotes the judgment matrix given 
by expert 2, as is shown in Table 5. 

Table 5 Judgment matrix -- scored by expert 2 

A2 
Econom

ic Index 

Effectivene

ss Index 

Technic

al Index 

Feasibili

ty Index 

Economic 

Index 
0.5 0.4 0.7 0.6 

Effectivene

ss Index 
0.6 0.5 0.6 0.7 

Technical 

Index 
0.3 0.4 0.5 0.4 

Feasibility 

Index 
0.4 0.3 0.6 0.5 

In a similar way, the weight vector can 
be calculated as: 

( )2 0.2611 0.2722 0.2278 0.2389W =  
The calculation of the characteristic 

matrix W2
* is as follows: 

ú
ú
ú
ú

û

ù

ê
ê
ê
ê

ë

é

=

5000.05119.04674.04778.0
4881.05000.04556.04659.0
5326.05444.05000.05104.0
5222.05341.04896.05000.0

2A  

Compatibility index of A2 and W2
* is: 

I(A2, W2
*) = 0.0805 < 1, thus the weight 

W2 is distributed reasonably. 
Meanwhile, the satisfying 

compatibility of matrix A1 and A2 is 
checked according to the Eqs. (10) and 
(11). That is: I(A1, A2)=0.0875<1, thus the 
judgment matrices are identified to be 
consistent. 

Synthesizing opinions of the two 
experts, weight vector W can be computed 
according to the Eq. (13): 
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3.4.2 Solution of model 

(1) Confirmation of Weight Matrix 

As for the four evaluation criteria 
mentioned, suppose there are two experts 
of this field made comparison between 
every two indexes on every factor 
according to scoring method in Table 3, we 
can obtain weight judgment matrix A1 as 
follows: 

Table4 Judgment matrix -- scored by expert 1 
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Effectivene
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Effectivene

ss Index 
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Feasibility 
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0.6 0.4 0.8 0.5 

According to Eq. (3), its weight 
vector is as follows: 

( )1 0.2444 0.2722 0.2167 0.2667W =  
According to the Eq. (5), the 

calculation of characteristic matrix W1
* is 

as follows: 

*
1
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According to the Eqs. (10) and (11), 
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( ) ( ) ( ) ( )1 0.2444 0.2611 0.2722 0.2722 0.2167 0.2278 0.2667 0.2389
2
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(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 

Table 7 The judgment matrices RX2 resulting 
from effectiveness index X2 -- scored by expert 1 
RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.7 0.4 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.3 0.4 0.5 0.1 

Scheme 4 0.6 0.8 0.9 0.5 

Table 8 The judgment matrices RX3 resulting 
from technical index X3 -- scored by expert 1 
RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.4 0.5 0.3 

Scheme 2 0.6 0.5 0.6 0.3 

Scheme 3 0.5 0.4 0.5 0.3 

Scheme 4 0.7 0.7 0.7 0.5 

Table 9 The judgment matrices RX4 resulting 
from feasibility index X4 -- scored by expert 1 
RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.5 0.6 0.7 

Scheme 2 0.5 0.5 0.6 0.7 

Scheme 3 0.4 0.4 0.5 0.8 

Scheme 4 0.3 0.3 0.2 0.5 

With the four judgment matrices 
shown above, the sort vector can be 

obtained for the four schemes according to 
Eq. (7). 

( )1 0.2500 0.2333 0.2278 0.2889X =  
( )2 0.2611 0.2333 0.2111 0.2944X =  
( )3 0.2333 0.2500 0.2333 0.2833X =  
( )4 0.2667 0.2667 0.2556 0.2111X =  

The judgment matrix can be obtained 
according to the four sort vectors, as 
shown in Table 10. 

 

Table 10 Evaluation matrix composed of 
ordering vector 

Judgment 

Matrix R 
Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.2500 0.2333 0.2278 0.2889 

Scheme 2 0.2611 0.2333 0.2111 0.2944 

Scheme 3 0.2333 0.2500 0.2333 0.2833 

Scheme 4 0.2667 0.2667 0.2556 0.2111 

 (3) Result of sorting on schemes 
0.2528 0.2500 0.2333 0.2278 0.2889
0.2722 0.2611 0.2333 0.2111 0.2944
0.2333 0.2333 0.2500 0.2333 0.2833
0.2528 0.2667 0.2667 0.2556 0.2111

T

B W R
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)2695.02315.02455.02536.0(=  

According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 

4. ANALYSIS OF ACTUAL 

RESULTS 

4.1 Evaluation and analysis method 

    

—7— 13

( ) ( ) ( ) ( )1 0.2444 0.2611 0.2722 0.2722 0.2167 0.2278 0.2667 0.2389
2

W = + + + +é ùë û  

)2528.02233.02722.02528.0(=  

(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 
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according to the four sort vectors, as 
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According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 

4. ANALYSIS OF ACTUAL 

RESULTS 

4.1 Evaluation and analysis method 

3. 4. 2. 2  Establishment of Judgment Matrix
Establishing judgment matrix on the four schemes 

and adopting the scoring method given by experts in 
Table 3, we can obtain fuzzy matrix by comparison bet

Table 6. The judgment matrices RX1 originating from economic 
index X1  scored by expert 1.

RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4

Scheme 1 0.5 0.6 0.6 0.3
Scheme 2 0.4 0.5 0.6 0.2
Scheme 3 0.4 0.4 0.5 0.3
Scheme 4 0.7 0.8 0.7 0.5

Table 7. The judgment matrices RX2 resulting from effectiveness 
index X2  scored by expert 1.

RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4

Scheme 1 0.5 0.6 0.7 0.4
Scheme 2 0.4 0.5 0.6 0.2
Scheme 3 0.3 0.4 0.5 0.1
Scheme 4 0.6 0.8 0.9 0.5

Table 4. Judgment matrix  scored by expert 1.

A1
Economic 

index 
Effectiveness 

index
Technical 

index
Feasibility 

index

Economic index 0.5 0.4 0.6 0.4
Effectiveness index 0.6 0.5 0.7 0.6
Technical index 0.4 0.3 0.5 0.2
Feasibility index 0.6 0.4 0.8 0.5

Table 5. Judgment matrix  scored by expert 2.

A2
Economic 

index
Effectiveness 

index
Technical 

index
Feasibility 

index

Economic index 0.5 0.4 0.7 0.6
Effectiveness index 0.6 0.5 0.6 0.7
Technical index 0.3 0.4 0.5 0.4
Feasibility index 0.4 0.3 0.6 0.5

Table 3. Scaling and its significance.

Scaling Definition Description

0.5 Of same importance Two factors making comparison with each other are of same importance
0.6 Of slightly more importance One factor is slightly more important than the other one
0.7 Of evidently more importance One factor is evidently more important than the other one
0.8 Of considerably more importance One factor is considerably more important than the other one
0.9 Of extremely more importance One factor is extremely more important than the other one

0.1, 0.2, 0.3, 0.4 Converse comparison If two factors satisfy 
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0.7 of evidently more importance one factor is evidently more important than the other one 

0.8 
of considerably more 

importance 
one factor is considerably more important than the other one 

0.9 of extremely more importance one factor is extremely more important than the other one 

0.1, 0.2, 0.3, 0.4 converse comparison 
If two factors satisfy ijji raa =/ , then through converse 

comparison we can get ijij raa -=1/ . 

 (2) Establishment of mathematical 
model 

The fuzzy complementary judgment 
matrix is show as follows through 
comparison between every two indexes a1, 
a2, ... , an. 
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Eq. (5) is the formula calculating the 
judgment matrix weight vector. 

Let nG  be the set of all judgment 
matrix. And we supposed nnija ´= )(A  and 
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STEP 3 The consistency check of the 
judgment matrix (Xu, 2002). 

To estimate the reasonability of the 
weight, we need a further check of the 
consistency of the judgment matrix. 
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N-matrixn. 
 nnijW ´

* = )(W                      (7) 

W* denotes characteristic matrix for 
the judgment matrix A.

 

a denotes the attitude of the decision 
maker. Judgment matrix is considered to 
be satisfyingly consistent when 
compatibility index a£* ),( WAI . The less 
a  is, the higher decision maker asks of 
the consistency of fuzzy matrix. In this 
paper, 1.0=a . 

Multiple comparing judgment matrix 
based on the same element set X is 
generally given by multiple experts on 
practical issue. 
   mka nm

k
ij ,,2,1,)( )( L== ´kA           (8) 

We can obtain every weight set Wk. 
( ) ( ) ( )

1 2( , , , ), 1,2, ,k k k
nW W W k m= =L LkW  (9) 

Then in order to check the consistency 
of the judgment matrix: 

1) Check the satisfying consistency of 
Ak 

, then through converse comparison we can 
get 
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ween every two indexes. To make it clear, this paper only 
shows one judgment matrix scored by one expert.

With the four judgment matrices shown above, the 
sort vector can be obtained for the four schemes accord
ing to Eq. (7).
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(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 

Table 7 The judgment matrices RX2 resulting 
from effectiveness index X2 -- scored by expert 1 
RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.7 0.4 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.3 0.4 0.5 0.1 

Scheme 4 0.6 0.8 0.9 0.5 

Table 8 The judgment matrices RX3 resulting 
from technical index X3 -- scored by expert 1 
RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.4 0.5 0.3 

Scheme 2 0.6 0.5 0.6 0.3 

Scheme 3 0.5 0.4 0.5 0.3 

Scheme 4 0.7 0.7 0.7 0.5 

Table 9 The judgment matrices RX4 resulting 
from feasibility index X4 -- scored by expert 1 
RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.5 0.6 0.7 

Scheme 2 0.5 0.5 0.6 0.7 

Scheme 3 0.4 0.4 0.5 0.8 

Scheme 4 0.3 0.3 0.2 0.5 

With the four judgment matrices 
shown above, the sort vector can be 

obtained for the four schemes according to 
Eq. (7). 

( )1 0.2500 0.2333 0.2278 0.2889X =  
( )2 0.2611 0.2333 0.2111 0.2944X =  
( )3 0.2333 0.2500 0.2333 0.2833X =  
( )4 0.2667 0.2667 0.2556 0.2111X =  

The judgment matrix can be obtained 
according to the four sort vectors, as 
shown in Table 10. 
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According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 
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(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 

Table 7 The judgment matrices RX2 resulting 
from effectiveness index X2 -- scored by expert 1 
RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.7 0.4 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.3 0.4 0.5 0.1 

Scheme 4 0.6 0.8 0.9 0.5 

Table 8 The judgment matrices RX3 resulting 
from technical index X3 -- scored by expert 1 
RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.4 0.5 0.3 

Scheme 2 0.6 0.5 0.6 0.3 

Scheme 3 0.5 0.4 0.5 0.3 

Scheme 4 0.7 0.7 0.7 0.5 

Table 9 The judgment matrices RX4 resulting 
from feasibility index X4 -- scored by expert 1 
RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.5 0.6 0.7 

Scheme 2 0.5 0.5 0.6 0.7 

Scheme 3 0.4 0.4 0.5 0.8 

Scheme 4 0.3 0.3 0.2 0.5 

With the four judgment matrices 
shown above, the sort vector can be 

obtained for the four schemes according to 
Eq. (7). 

( )1 0.2500 0.2333 0.2278 0.2889X =  
( )2 0.2611 0.2333 0.2111 0.2944X =  
( )3 0.2333 0.2500 0.2333 0.2833X =  
( )4 0.2667 0.2667 0.2556 0.2111X =  

The judgment matrix can be obtained 
according to the four sort vectors, as 
shown in Table 10. 
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According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 
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RESULTS 
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(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 

Table 7 The judgment matrices RX2 resulting 
from effectiveness index X2 -- scored by expert 1 
RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.7 0.4 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.3 0.4 0.5 0.1 

Scheme 4 0.6 0.8 0.9 0.5 

Table 8 The judgment matrices RX3 resulting 
from technical index X3 -- scored by expert 1 
RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.4 0.5 0.3 

Scheme 2 0.6 0.5 0.6 0.3 

Scheme 3 0.5 0.4 0.5 0.3 

Scheme 4 0.7 0.7 0.7 0.5 

Table 9 The judgment matrices RX4 resulting 
from feasibility index X4 -- scored by expert 1 
RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.5 0.6 0.7 

Scheme 2 0.5 0.5 0.6 0.7 

Scheme 3 0.4 0.4 0.5 0.8 

Scheme 4 0.3 0.3 0.2 0.5 

With the four judgment matrices 
shown above, the sort vector can be 

obtained for the four schemes according to 
Eq. (7). 

( )1 0.2500 0.2333 0.2278 0.2889X =  
( )2 0.2611 0.2333 0.2111 0.2944X =  
( )3 0.2333 0.2500 0.2333 0.2833X =  
( )4 0.2667 0.2667 0.2556 0.2111X =  

The judgment matrix can be obtained 
according to the four sort vectors, as 
shown in Table 10. 
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According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 

4. ANALYSIS OF ACTUAL 

RESULTS 

4.1 Evaluation and analysis method 
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(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 

Table 7 The judgment matrices RX2 resulting 
from effectiveness index X2 -- scored by expert 1 
RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.7 0.4 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.3 0.4 0.5 0.1 

Scheme 4 0.6 0.8 0.9 0.5 

Table 8 The judgment matrices RX3 resulting 
from technical index X3 -- scored by expert 1 
RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.4 0.5 0.3 

Scheme 2 0.6 0.5 0.6 0.3 

Scheme 3 0.5 0.4 0.5 0.3 

Scheme 4 0.7 0.7 0.7 0.5 

Table 9 The judgment matrices RX4 resulting 
from feasibility index X4 -- scored by expert 1 
RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.5 0.6 0.7 

Scheme 2 0.5 0.5 0.6 0.7 

Scheme 3 0.4 0.4 0.5 0.8 

Scheme 4 0.3 0.3 0.2 0.5 

With the four judgment matrices 
shown above, the sort vector can be 

obtained for the four schemes according to 
Eq. (7). 

( )1 0.2500 0.2333 0.2278 0.2889X =  
( )2 0.2611 0.2333 0.2111 0.2944X =  
( )3 0.2333 0.2500 0.2333 0.2833X =  
( )4 0.2667 0.2667 0.2556 0.2111X =  

The judgment matrix can be obtained 
according to the four sort vectors, as 
shown in Table 10. 
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According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 

4. ANALYSIS OF ACTUAL 

RESULTS 

4.1 Evaluation and analysis method 

The judgment matrix can be obtained according to 
the four sort vectors, as shown in Table 10.

3. 4. 2. 3  Result of Sorting on Schemes
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(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 

Table 7 The judgment matrices RX2 resulting 
from effectiveness index X2 -- scored by expert 1 
RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.7 0.4 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.3 0.4 0.5 0.1 

Scheme 4 0.6 0.8 0.9 0.5 

Table 8 The judgment matrices RX3 resulting 
from technical index X3 -- scored by expert 1 
RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.4 0.5 0.3 

Scheme 2 0.6 0.5 0.6 0.3 

Scheme 3 0.5 0.4 0.5 0.3 

Scheme 4 0.7 0.7 0.7 0.5 

Table 9 The judgment matrices RX4 resulting 
from feasibility index X4 -- scored by expert 1 
RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.5 0.6 0.7 

Scheme 2 0.5 0.5 0.6 0.7 

Scheme 3 0.4 0.4 0.5 0.8 

Scheme 4 0.3 0.3 0.2 0.5 

With the four judgment matrices 
shown above, the sort vector can be 

obtained for the four schemes according to 
Eq. (7). 

( )1 0.2500 0.2333 0.2278 0.2889X =  
( )2 0.2611 0.2333 0.2111 0.2944X =  
( )3 0.2333 0.2500 0.2333 0.2833X =  
( )4 0.2667 0.2667 0.2556 0.2111X =  

The judgment matrix can be obtained 
according to the four sort vectors, as 
shown in Table 10. 
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According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 

4. ANALYSIS OF ACTUAL 

RESULTS 

4.1 Evaluation and analysis method 
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(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 

Table 7 The judgment matrices RX2 resulting 
from effectiveness index X2 -- scored by expert 1 
RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.7 0.4 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.3 0.4 0.5 0.1 

Scheme 4 0.6 0.8 0.9 0.5 

Table 8 The judgment matrices RX3 resulting 
from technical index X3 -- scored by expert 1 
RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.4 0.5 0.3 

Scheme 2 0.6 0.5 0.6 0.3 

Scheme 3 0.5 0.4 0.5 0.3 

Scheme 4 0.7 0.7 0.7 0.5 

Table 9 The judgment matrices RX4 resulting 
from feasibility index X4 -- scored by expert 1 
RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.5 0.6 0.7 

Scheme 2 0.5 0.5 0.6 0.7 

Scheme 3 0.4 0.4 0.5 0.8 

Scheme 4 0.3 0.3 0.2 0.5 

With the four judgment matrices 
shown above, the sort vector can be 

obtained for the four schemes according to 
Eq. (7). 

( )1 0.2500 0.2333 0.2278 0.2889X =  
( )2 0.2611 0.2333 0.2111 0.2944X =  
( )3 0.2333 0.2500 0.2333 0.2833X =  
( )4 0.2667 0.2667 0.2556 0.2111X =  

The judgment matrix can be obtained 
according to the four sort vectors, as 
shown in Table 10. 
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According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 
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RESULTS 
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(2) Establishment of Judgment Matrix 

Establishing judgment matrix on the 
four schemes and adopting the scoring 
method given by experts in Table 3, we can 
obtain fuzzy matrix by comparison 
between every two indexes. To make it 
clear, this paper only shows one judgment 
matrix scored by one expert. 

Table 6 The judgment matrices RX1 originating 
from economic index X1 -- scored by expert 1 
RX1 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.6 0.3 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.4 0.4 0.5 0.3 

Scheme 4 0.7 0.8 0.7 0.5 

Table 7 The judgment matrices RX2 resulting 
from effectiveness index X2 -- scored by expert 1 
RX2 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.6 0.7 0.4 

Scheme 2 0.4 0.5 0.6 0.2 

Scheme 3 0.3 0.4 0.5 0.1 

Scheme 4 0.6 0.8 0.9 0.5 

Table 8 The judgment matrices RX3 resulting 
from technical index X3 -- scored by expert 1 
RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.4 0.5 0.3 

Scheme 2 0.6 0.5 0.6 0.3 

Scheme 3 0.5 0.4 0.5 0.3 

Scheme 4 0.7 0.7 0.7 0.5 

Table 9 The judgment matrices RX4 resulting 
from feasibility index X4 -- scored by expert 1 
RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Scheme 1 0.5 0.5 0.6 0.7 

Scheme 2 0.5 0.5 0.6 0.7 

Scheme 3 0.4 0.4 0.5 0.8 

Scheme 4 0.3 0.3 0.2 0.5 

With the four judgment matrices 
shown above, the sort vector can be 

obtained for the four schemes according to 
Eq. (7). 

( )1 0.2500 0.2333 0.2278 0.2889X =  
( )2 0.2611 0.2333 0.2111 0.2944X =  
( )3 0.2333 0.2500 0.2333 0.2833X =  
( )4 0.2667 0.2667 0.2556 0.2111X =  

The judgment matrix can be obtained 
according to the four sort vectors, as 
shown in Table 10. 
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According to maximum membership 
degree, the optimized rank of the 
alternative four schemes is: scheme 4 > 
scheme 1 > scheme 2 > scheme 3. And the 
final scheme involves eight methods: 
regular manual watering, regular ground 
cleaning, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of vehicles, better tree planting and grass 
growing around construction site, and 
intensity of local supervision. 

4. ANALYSIS OF ACTUAL 

RESULTS 

4.1 Evaluation and analysis method 

According to maximum membership degree, the opti
mized rank of the alternative four schemes is: scheme 

4> scheme 1> scheme 2> scheme 3. And the final 
scheme involves eight methods: regular manual water
ing, regular ground cleaning, further promotion of traf
fic restrictions, prohibition of construction within a cer
tain wind speed, employment of green building materi
als, slower speed of vehicles, better tree planting and 
grass growing around construction site, and intensity of 
local supervision.

4. ANALYSIS  OF  ACTUAL RESULTS

4. 1  Evaluation and Analysis Method
Emission loads of airborne particulates to be reduced 

after using the treatment scheme are calculated directly 
or indirectly on the basis of previous literatures. Later, 
the actual economic benefit of this scheme to the major 
urban construction project is evaluated.

4. 2  Analysis of Concrete Effects

4. 2. 1  Manual Watering
Calculation of the dust resulted from a single vehicle:
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Emission loads of airborne particulates 
to be reduced after using the treatment 
scheme are calculated directly or indirectly 
on the basis of previous literatures. Later, 
the actual economic benefit of this scheme 
to the major urban construction project is 
evaluated. 

4.2 Analysis of concrete effects 

4.2.1 Manual watering 

Calculation of the dust resulted from a 
single vehicle: 

)4/(823.0000501.01 TUVe ´´´´=     (14) 
In the Eq. (14), e1(kg/km) stands for 

the emission factor of road dust resulting 
from a single vehicle; V(km/h) stands for 
the average speed of vehicles passing by, 
and in general adopts 40km/h; U(m/s) 
stands for wind speed causing the dust, in 
general adopting 5m/s; T stands for 
average tires of a vehicle, in general 
adopting 4. 

The road dust loads involving large 
quantities of particulates resulted from a 
single vehicle, which can be calculated by 
the Eq. (14): 

kg/km0120)4/4(1390582304000050101 ....e =´´´´´=

 
Qin (2010) analyzed the effect of 

spray-sprinkling on inhibiting road dust 
based on Linfin City, Shanxi Province. 
Linfen, a key environmentally-protected 
city, national environmental monitoring 
network and energy and chemical industry 
base, has suffered from serious air 
pollution. Ambient air pollution is 
characterized mainly by SO2, and 
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The road dust loads involving large quantities of par
ticulates resulted from a single vehicle, which can be cal
culated by the Eq. (14):
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Qin (2010) analyzed the effect of spraysprinkling on 
inhibiting road dust based on Linfin City, Shanxi Prov
ince. Linfen, a key environmentallyprotected city, na
tional environmental monitoring network and energy 
and chemical industry base, has suffered from serious air 
pollution. Ambient air pollution is characterized mainly 
by SO2, and inhalable particles. Particulate pollution is 
a key factor for urban air pollution. From 2007, street 
sprinklers can inhibit 85% dust loads by regularly carry
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Table 8. The judgment matrices RX3 resulting from technical 
index X3  scored by expert 1.

RX3 Scheme 1 Scheme 2 Scheme 3 Scheme 4

Scheme 1 0.5 0.4 0.5 0.3
Scheme 2 0.6 0.5 0.6 0.3
Scheme 3 0.5 0.4 0.5 0.3
Scheme 4 0.7 0.7 0.7 0.5

Table 9. The judgment matrices RX4 resulting from feasibility 
index X4  scored by expert 1.

RX4 Scheme 1 Scheme 2 Scheme 3 Scheme 4

Scheme 1 0.5 0.5 0.6 0.7
Scheme 2 0.5 0.5 0.6 0.7
Scheme 3 0.4 0.4 0.5 0.8
Scheme 4 0.3 0.3 0.2 0.5

Table 10. Evaluation matrix composed of ordering vector.

Judgment  
Matrix R Scheme 1 Scheme 2 Scheme 3 Scheme 4

Scheme 1 0.2500 0.2333 0.2278 0.2889
Scheme 2 0.2611 0.2333 0.2111 0.2944
Scheme 3 0.2333 0.2500 0.2333 0.2833
Scheme 4 0.2667 0.2667 0.2556 0.2111
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that spraysprinkling is an effective measure on inhibit
ing road dust.

The total length of Chengdu Second Ring Road is 
28.3 km. The average number of vehicles hitting the Sec
ond Rind Road is 1,000. Therefore, it can be calculated 
that the total dust loads are 
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4.2.2 Restriction of traffic 
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effectively reduce the traffic flow. And the 
road dust loads can be greatly reduced by 
inhibiting sediment vehicles from passing 
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= 244.51 t/month (sup
pose 30 days to be a month).

The rate of restraining dust was adopted as 
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4.2.2 Restriction of traffic 
    Adopting traffic restrictions can 
effectively reduce the traffic flow. And the 
road dust loads can be greatly reduced by 
inhibiting sediment vehicles from passing 
by. These two measures can significantly 
decrease the road dust loads. 
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= 85%. 
Therefore, the monthly dust loads restrained were cal
culated in the following:
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4.2.3 Prohibition of construction at a 
certain wind speed 

 Wind speed should be taken into 
account when considering the diffusion of 
atmospheric dust. Tian et al[7]. studied on 
the relationship between diffusion of 
fugitive dust source and wind speed on a 
major construction site. This study 
considered construction and road dust as 
typical man-made dust sources with a 
result shown in Fig. 24. Through numerical 
fitting, the functional relationship between 
PM10 concentration c(μg/m3) and wind 

speed v(m/s) is shown as following: 
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According to the functional 
relationship, it can be concluded that PM10 

concentration has been decreasing 
gradually with growing wind speed. PM10 

concentration reached to a valley with 
wind speed ranging from 1.2m/s to 1.6m/s. 
With regression equation, the exact wind 
speed was calculated to be 1.4m/s when 
PM10 concentration reached to the valley. 
At this time, the corresponding wind scale 
is about two. Correspondingly, the harm of 
man-made dust on air quality reached to 
the lowest. It can be further drawn that 
wind speed plays a big role in the 
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countermeasures on controlling the 
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According to the statistics of Chengdu 
meteorological data, the weather in 
Chengdu is mostly calm with average 
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of manmade dust on air quality reached to the lowest. 
It can be further drawn that wind speed plays a big role 
in the atmospheric dust diffusion and the countermea
sures on controlling the manmade dust.

According to the statistics of Chengdu meteorological 
data, the weather in Chengdu is mostly calm with aver
age yearly wind speed being 1.4 m/s, and the maximum 
wind speed being 12 m/s. Corresponding PM10 concen
tration of the average wind speed is as follows:
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should be inhibited under a certain wind 
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with high rate of calm wind, the effect 
would be little after adopting this measure. 
As a result, the total atmospheric dust 
loads can be regarded as unchanged 
(W3=0). 

4.2.4 Slower speed of vehicles 
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calculated the dust emission load based on 
field test data. Besides, they discussed the 
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dust emission around the unpaved roads.  

PM10 emission load emitted by a single 
car per kilometer is defined as PM10 

emission factor; detailed calculating 
method can be found in Fan’s study. 
According to the test of the relationship 
between the emission factors of different 
types of vehicles and vehicle speed, the 
result is shown in Fig. 25. 

According to the figure, it can be 
concluded that emission factor increases 
with vehicle speed growing and that the 
emission factor of oversize vehicles is 
apparently higher than smaller ones. The 

linear relationship exists between the 
emission factor of these two kinds of 
vehicles and vehicle speed. The functional 
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
vehicles being replaced by same number of 
smaller ones, and vehicle speed slowing 
down to 50km/h from 30km/h, it can be 
seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 

39130968.45080.10 =´-´=Dy  
Suppose that a truck travels a distance 

of 200km every day on average, then, total 
monthly PM10 emission loads W4 to be 
reduced after taking this measure can be 
calculated as follows: 

t/month92.46g/month30200203914 =´´´=W  

4.3 Conclusion of comprehensive effects 

Based on the ideal hypotheses in 4.1, 
the emission volume Wsum of airborne 
particulates to be reduced after adopting all 
the prevention measures on emission 
reduction can be calculated by the 
following formula: 
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In the formula, k stands for number of 
actual measures in the treatment scheme; 
Wi stands for the emission volume of 
airborne particulates to be reduced after 

= 3 m/s into the 
Eq. (15).
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
vehicles being replaced by same number of 
smaller ones, and vehicle speed slowing 
down to 50km/h from 30km/h, it can be 
seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 

39130968.45080.10 =´-´=Dy  
Suppose that a truck travels a distance 

of 200km every day on average, then, total 
monthly PM10 emission loads W4 to be 
reduced after taking this measure can be 
calculated as follows: 

t/month92.46g/month30200203914 =´´´=W  

4.3 Conclusion of comprehensive effects 

Based on the ideal hypotheses in 4.1, 
the emission volume Wsum of airborne 
particulates to be reduced after adopting all 
the prevention measures on emission 
reduction can be calculated by the 
following formula: 

å
=

=
k

i
iWW

1
sum                       (17) 

In the formula, k stands for number of 
actual measures in the treatment scheme; 
Wi stands for the emission volume of 
airborne particulates to be reduced after 

= 0).

4. 2. 4  Slower Speed of Vehicles
In order to quantitatively describe the influence of 

vehicle speed on the fugitive dust around the unpaved 
roads, Fan et al. (2012) calculated the dust emission 

load based on field test data. Besides, they discussed 
the relationship between vehicle speed and dust emis
sion around the unpaved roads. 

PM10 emission load emitted by a single car per kilome
ter is defined as PM10 emission factor; detailed calculat
ing method can be found in Fan’s study. According to the 
test of the relationship between the emission factors of 
different types of vehicles and vehicle speed, the result 
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
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seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
vehicles being replaced by same number of 
smaller ones, and vehicle speed slowing 
down to 50km/h from 30km/h, it can be 
seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 
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Suppose that a truck travels a distance 

of 200km every day on average, then, total 
monthly PM10 emission loads W4 to be 
reduced after taking this measure can be 
calculated as follows: 
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
vehicles being replaced by same number of 
smaller ones, and vehicle speed slowing 
down to 50km/h from 30km/h, it can be 
seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 
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Suppose that a truck travels a distance 

of 200km every day on average, then, total 
monthly PM10 emission loads W4 to be 
reduced after taking this measure can be 
calculated as follows: 

t/month92.46g/month30200203914 =´´´=W  
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particulates to be reduced after adopting all 
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reduction can be calculated by the 
following formula: 
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
vehicles being replaced by same number of 
smaller ones, and vehicle speed slowing 
down to 50km/h from 30km/h, it can be 
seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 
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Suppose that a truck travels a distance 

of 200km every day on average, then, total 
monthly PM10 emission loads W4 to be 
reduced after taking this measure can be 
calculated as follows: 
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In general, the PM10 concentration can 
remain a relative low level as long as 
construction is implemented without strong 
wind. But for other cities, for example, 
Lanzhou, Beijing and so on, the average 
yearly wing speed is usually over 3m/s. We 
took v1=3m/s into the Eq. (15). 
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result is shown in Fig. 25. 
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
vehicles being replaced by same number of 
smaller ones, and vehicle speed slowing 
down to 50km/h from 30km/h, it can be 
seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 

39130968.45080.10 =´-´=Dy  
Suppose that a truck travels a distance 

of 200km every day on average, then, total 
monthly PM10 emission loads W4 to be 
reduced after taking this measure can be 
calculated as follows: 

t/month92.46g/month30200203914 =´´´=W  

4.3 Conclusion of comprehensive effects 

Based on the ideal hypotheses in 4.1, 
the emission volume Wsum of airborne 
particulates to be reduced after adopting all 
the prevention measures on emission 
reduction can be calculated by the 
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
vehicles being replaced by same number of 
smaller ones, and vehicle speed slowing 
down to 50km/h from 30km/h, it can be 
seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 

39130968.45080.10 =´-´=Dy  
Suppose that a truck travels a distance 

of 200km every day on average, then, total 
monthly PM10 emission loads W4 to be 
reduced after taking this measure can be 
calculated as follows: 

t/month92.46g/month30200203914 =´´´=W  

4.3 Conclusion of comprehensive effects 
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the emission volume Wsum of airborne 
particulates to be reduced after adopting all 
the prevention measures on emission 
reduction can be calculated by the 
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Therefore, road dust can be effectively 
reduced as long as transport vehicles are 
reasonably selected and vehicle speed is 
properly controlled. Under the condition 
that oversize vehicles and smaller ones can 
both meet the transport demands, there is 
an urgent need to realize miniaturization of 
vehicles. 

Suppose that through reallocation of 
vehicles traffic volumes, say, 20 oversized 
vehicles being replaced by same number of 
smaller ones, and vehicle speed slowing 
down to 50km/h from 30km/h, it can be 
seen that the reduction volume Δy of the 
PM10 emission factor is as follows: 
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Suppose that a truck travels a distance 
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adopting every measure, and i=1, 2, ..., k. 
As for the renovation project, the total 

emission volume of airborne particulate to 
be reduced after adopting the optimal 
scheme can be obtained: 

t/month672.6992.46094.41783.2074321sum,0 =+++=+++= WWWWW
 

Suppose this value is the average 
monthly value during construction, the 
construction period T of renovation project 
in the Second Ring Road is 14-month 
(from March, 2012 to May, 2013). As a 
result, the optimal scheme can reduce the 
total emission loads of airborne 
particulates (AP) surrounding the Second 
Ring Road as followed: 

t9417.6669.67214sum,0 =´== TWQ  
It can be seen that the optimal scheme 

can effectively reduce the urban airborne 
particulates. 

5. CONCLUSION 

According to the statistical results of 
the survey, over a half of respondents 
thought the environmental quality was bad 
or terrible in Chengdu city and that air 
pollution greatly affected their daily lives 
during the renovation project. Besides, 
nearly two thirds of the respondents 
thought the current control and prevention 
measures for the renovation project were 
far from satisfactory. According to the 
study of Gaussian dispersion-deposition 
model, it can be found that, with the 
renovation project put to operation, 
airborne particulates in Chengdu has 
increased significantly and still appears to 
be growing increasingly in the near future. 
By the end of March in 2013, particulate 
pollution index has increased almost to two 
times, from which it can be seen that this 
project has made evident contribution to 
the growing concentration of airborne 

particulate. 
Through the introduction of the 

compartment model, we made further 
simulation of the diffusion of airborne 
particulates in Chengdu from which it can 
be concluded that through the adjustment 
of various measures before and after the 
construction, the level of airborne 
particulates can be reduced to one fourth of 
the original one within the last five months 
so as to make the air quality of Chengdu 
reach a good standard. Combined the 
results of survey and the emprical 
literatures, this paper applies the improved 
FAHP to select the optimal prevention 
scheme, which involves eight methods: 
regular manual watering, regular ground 
sweeping, further promotion of traffic 
restrictions, prohibition of construction 
within a certain wind speed, employment 
of green building materials, slower speed 
of traffic, better tree planting and grass 
growing around construction site and 
finally intensity of local supervision. Not 
only can this scheme effectively cut down 
the airborne particulates, but also can 
coordinate with economic benefit to 
provide a new way for future major urban 
constructions. 

Based on the previous articles, this 
paper makes an integrated assessment that 
the optimal scheme can at least reduce the 
emission loads of airborne particulate of 
about 9417.66t during the renovation 
project to greatly reduce the airborne 
particulates around the whole city. 
Therefore, this scheme deserves further 
promotion. 
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effectively cut down the airborne particulates, but also 
can coordinate with economic benefit to provide a new 
way for future major urban constructions.
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integrated assessment that the optimal scheme can at 
least reduce the emission loads of airborne particulate of 
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Therefore, this scheme deserves further promotion.
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