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Abstract. Diesel truck pollution emissions are major air polluting sources. Pollution control of diesel trucks
is one of the important measures to improve air management. In order to study the influence factors in diesel
trucks pollution control, an evaluation system consisting of one target layer, three criterion layers and 15
indicator layers was constructed. Through the comprehensive evaluation software Super Decision, the
consistency test is passed, and the weight values of each indicator are obtained. Results show that the most
important factor that affects the degree of diesel truck pollution is the number of law enforcement officers,
with a weight of 0.24. The sum of weights of number of law enforcement officers, popularizing rate of
environmental knowledge, blacklist rate, diesel trucks inspection rate, pollution control device configuration
rate, correct use rate of pollution control devices, diesel truck emission standards is up to 0.84, which indicates
that the seven influence factors determine diesel truck pollution control. The conclusions provide references

in formulating measures to diesel truck.

1 Introduction

With the rapid development of China's economy, in a
certain period of time, the state does not pay much
attention to air pollution control, which in turn leads to
serious air pollution. Diesel truck pollution emissions are
major air polluting sources. Although some measures
have been taken in some places, the effects are often not
particularly significant due to the spread of pollution
emissions. At the same time, China is a big manufacturing
country, where industrial development requires diesel
trucks for a large proportion of logistics. All of these
conditions make China’s diesel truck pollution control
complex.

Although mature research on biodiesel, diesel truck
pollution analysis and control technology control has been
conducted at home and abroad, most studies are confined
to the narrow sense of diesel truck pollution analysis and
control technology. In the research of diesel truck
pollution control, it is rare find consider the factors of

diesel truck drivers and government management to study
diesel truck pollution control. Therefore, it is of great
practical significance and application value to study the
impact of diesel truck pollution control.

2 Materials And Methods

2.1 Construction of index system:

To construct a diesel truck pollution control index system,
it is necessary to comprehensively consider diesel truck
factors, environmental factors, government management
factors and diesel truck driver factors. In summary, in
order to solve the problem of diesel trucks pollution
control, a three-layer index system with target layer,
criterion layer and index layer is constructed. The diesel
trucks pollution control indicator system includes one
target layer, four criterion layers and fifteen indicator
layers are shown in Table 1.

Tablel. Evaluation index system of diesel truck pollution influence factors
Target Layer Criterion Layer Index Level Index Interpretation
D: Vl1: The sum of the number of diesel trucks in a country or

use ratio (%)

E1: Diesel truck ownership (trucks)

Diesel truck Vehicle factors region.
pollution E2: Annual mileage of diesel trucks ~ The sum of the distance traveled by a diesel truck in one
control (Km/years) year.
influence E3: Pollution control device Ratio of diesel truck with pollution control device to diesel
degree configuration rate (%) truck.

E4: On-board diagnostics proper

E5: New diesel trucks' pollutant
discharge compliance rate (%)

Ratio of diesel truck with on-board diagnostics proper use
to diesel truck.

Ratio of new diesel trucks' pollutant discharge compliance
to new diesel truck.
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E6: Using diesel trucks' pollutant Ratio of using diesel trucks' pollutant discharge compliance
discharge compliance rate (%) to using diesel truck.
V2 E7: Diesel quality pass rate (%) Ratio of diesel quality pass to diesel.
Environmental . . .
factors E}f.)Vehlcle urea quality pass rate Ratio of vehicle urea quality pass to vehicle urea.
0
E9: Diesel truck emission Restrictions on various types of pollutant emissions from
standards(dimensionless) diesel trucks in a country or parts of the country.
V3: E10: Number of law enforcement Number of officers performing legal inspections of diesel
Management officers (people) trucks in one country or part of the region.
factor . . . Number of the diesel trucks with law enforcement
E11: Diesel trucks inspection rate . . . . .
o inspection to the total number of diesel trucks in the region
(%) .
in a country or parts of the country.
E12: Exceeding standard emission =~ When diesel fuel pollutants exceed national emission
fines ( Yuan) standards, fines are imposed on diesel trucks.
Ratio of diesel trucks exceeding the standard emissions
E13: Blacklist rate (%) entered the blacklist to diesel trucks exceeding the standard
emissions.
V3: El4 : Popularizin of The number of diesel truck drivers understand
Drivers factor . P £ environmental knowledge divided by the total number of
environmental knowledge (%) - :
diesel truck drivers.
. . The number of diesel truck drivers correctly using pollution
EL5: Corref:t use rate of pollution control devices divided by the total number of diesel truck
control devices drivers

2.2 Evaluation method:

Analytic hierarchy process (AHP), a comprehensive
evaluation method, can achieve qualitative and
quantitative analysis.

Specific steps are as follows:

(1) Identifying research target: diesel truck pollution
control influence degree.

(2) Building a hierarchical model: the hierarchical
model of the 4 criteria layers and 15 indexes of the diesel
truck pollution influence degree is determined, and the
evaluation index system of the diesel truck pollution
influence factors is established, as shown in Table 1.

(3) Building a judgment matrix: Compare the relative
importance of each criterion at each level and give a
judgment. This article uses the 1-9 scale method
recommended by Saaty.

(4) Single impact weight sorting: For each criterion,
the evaluation value of the influencing factors of diesel
truck pollution control is given, which constitutes a
judgment matrix and finds its corresponding weight. The
method is to calculate that the judgment matrix A satisfies
the equation:

AW = dnax (1)

Table2.

Where W is defined as a eigenvector, and also a single sort
weight; A,,4,1s defined as the largest eigenvalues.

(5) Total impact weight sorting: Calculate the
combined weight value of each influence factor.

A consistency check is required when single impact
weight sorting and total impact weight sorting to ensure
that it is logically reasonable. The steps for the
consistency check are as follows:

2.2.1 Computational consistency indicator:

Cl = 2max )

n—1
Where CI is defined as consistency indicator; ” is
defined as number of evaluation indicators.

2.2.2 Query the average random consistency
indicator value:

Rl is defined as average random consistency indicator. By
querying the average random consistency indicator value
table, the corresponding average random consistency
index RI value can be determined when different n values
are determined, as shown in Table 2.

The average random consistency indicator value

n 12 3 4 5 6

8 9 10 11 12 13

RI 0 0 0.58 0.9 1.12 1.24 1.32

1.41 1.45 1.49 1.52 1.54 1.56

2.2.3 Calculate the consistency ratio :

_a
CR== 3)

When CR<0.1, it is considered that the consistency of the
judgment matrix is acceptable. When CR > 0.1, the

judgment matrix does not meet the -consistency
requirement, the judgment matrix needs to be re-corrected.

3 Results And Analysis
In the study of the influence factors in diesel trucks

pollution control, the analysis process is divided into three
steps: first, six experts focus on the discussion, according
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to the 1-9 method, the three criterion layers are compared
in pairs, and the weights of the three criteria in the
criterion layer are determined; second, the six experts
focus on the discussion, according to the 1-9 method, 15
indicators are evaluated to determine the individual
weights; third, determine the weight of the comprehensive

evaluation, as shown in Tables 3-7.
Table3.  Scale comparison matrix D-V.
D V1 V2 V3 V4
V1 1 3 0.25 0.33
V2 0.33 1 0.33 0.5
V3 4 3 1 0.33
V4 3 2 3 1
Table4.  Scale comparison matrix V1 -E.
Vi El E2 E3 E4 ES E6
El 1 0.2 0.14 0.33 0.5 0.2
E2 5 1 7 0.25 0.5 0.25
E3 7 7 1 4 5 4
E4 3 4 0.25 1 0.25 0.25
ES 2 2 0.2 4 1 0.5
E6 5 4 0.25 4 2 1
Table5.  Scale comparison matrix V2 -E.
V2 E7 E8 E9
E7 1 0.14 0.2
E8 7 1 0.33
E9 5 3 1
Table6.  Scale comparison matrix V3 -E.
V3 E10 Ell El12 El13
E10 1 5 3 2
Ell 0.2 1 5 0.5
E12 0.33 0.2 1 0.2
E13 0.5 2 5 1
Table7.  Scale comparison matrix V4 -E.
V4 El4 El5
El4 1 3
E15 0.33 1

According to the judgment of six experts on influence
factors in diesel trucks pollution control, the judgment
matrix is constructed, and the consistency judgment is
made through the decision software Super Decision.
When CR<0.1, which indicates that the expert judges the
consistency and does not need to make a new judgment.
The calculation results are shown in Table 8.

Table8. Calculation results of weight of each layer index to
target layer
Indicators V1 \ V3 V4 Weight
value
0.15 0.10 0.50 0.25

El 0.04 0.01

E2 0.07 0.01

E3 0.45 0.07

E4 0.10 0.02

E5 0.14 0.02

E6 0.21 0.03

E7 0.07 0.01
E8 0.32 0.03
E9 0.60 0.06
E10 0.48 0.24
Ell 0.17 0.09
El12 0.07 0.04
E13 0.28 0.14
El4 0.75 0.19
E15 0.25 0.06

From the above table, it is clear that:

The most important factor that affects the degree of
diesel truck pollution control is number of law
enforcement officers. The weights of the indexes E10,
E14, E13, E11, E3, E15, and E9 are 84%, which indicate
that the diesel truck pollution control is determined by E10,
E14, E13, E11, E3, E15 and E9.

4 Conclusion

Based on the analysis of the influence factors in diesel
truck pollution control, an evaluation index system of the
influence factors in diesel truck pollution control was
established. The weight of each index is sorted, and two
main conclusions are drawn. First, number of law
enforcement officers is the primary factor that affects
diesel truck pollution control. Second, number of law
enforcement officers, blacklist rate pollution control
device configuration rate, diesel trucks inspection rate,
diesel truck emission standards, using diesel trucks'
pollutant discharge compliance rate determines diesel
truck pollution control.

In this study, there are still some shortcomings, for
example the use of analytic hierarchy process has certain
subjectivity, which relies mainly on the subjective
judgment of experts. In the future, this research can be
improved from the following three aspects. First, when
constructing evaluation indicators, consider more
influencing factors, such as government subsidies, road
factors; secondly, conduct empirical research on
influencing factors, and verify the validity of the model by
conducting surveys on typical areas. Finally, consider
more complex interactions between different metrics,
such as building a network analytic model.
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