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Abstract

Haze has great influence on human health and daily
travel, so it is necessary to study the influence of hazy
weather on people’s travel activities. Based on the
questionnaire survey, the structural equation model was
established to simulate the college students’ travel
behavior in hazy weather with AMOS and SPSS software.
The results show that the psychological status of travelers
and their sensitivity to hazy weather are the key factors
affecting the students’ travel. Therefore, hazy weather
can lead to changes in travel behavior: the hazy weather
had the greatest impact on travel time, followed by travel
frequency, and the least impact on travel mode. This
paper studies the influence of haze weather on college
students’ travel behaviors, and proposes a rational
understanding of haze, a pleasant mood to go out and a
corresponding protective measure, and proposes different
measures for the traffic management department in the
haze weather. Traffic management measures, priority to
ensure the recommendations of bus traffic; for the traffic
management department, put forward the propaganda to
increase the pros and cons of smog weather and road
traffic conditions, and strengthen the traveler’s rational
understanding of travel in smog weather.

Keywords: Urban traffic, Travel behavior, Structural
equation model, Hazy weather

1 Introduction

Haze has become the ten most important words of
the year in 2013, and appeared more and more
frequently in the public eye. According to relevant data,
at the end of 2016, a large area of heavily polluted
weather continued to occur in the central and eastern
part of China, with a total of 71 cities with daily
average concentrations of severe pollution or above [1].
Haze has great influence on human health and traffic
travel, so it is necessary to study the influence of hazy
weather on people’s daily travel activities. Liu [2]
believes that hazy weather has a greater impact on
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residents who choose to travel slowly, and has a
greater impact on female residents. When the haze is
severe, it can seriously affects the flexible travel of
residents; and the residents can accept the shorter
exposure time, which will make some of the potential
groups who are interested in taking public transport to
travel on rail or taxi. Du [3] analyzed the influence of
hazy weather on the behavior of private car owners in
the city. The results showed that with the increase of
air pollution, the proportion of private car owners
choosing public transport gradually increased.
Especially when the air quality index exceeds 200, the
proportion of private car travel continues to decrease
rapidly, while the proportion of public transport travel
increases rapidly.

Existing studies have shown that, when studying the
effects of hazy weather on people’s travel, most of
them are private car owners or other people. There is
less research on college students, the particularity of
college students is that they do not have private cars, so
they choose public transportation mode to travel.
College students are more active travel groups, and
more flexible travel, such as entertainment activities,
shopping, and its travel behavior is easily affected by
haze and other factors.

The theory of planned behavior believes that
behavioral intention is the most direct influencing
factor of individual behavior, and behavior itself is the
result of the combined effect of three factors: attitude,
subjective norms, and perceived behavior control. The
subjective norm refers to the pressure of other
important related persons when an individual performs
a certain behavior. Views such as family or friends in
haze weather can affect traveler decisions. Therefore,
this article chooses the attitudes of parents and friends
as the actual embodiment of subjective norms in the
theory of planned behavior. In the study of residents’
travel mode choice behavior, the commonly models are
divided into two categories: the aggregate model and
the disaggregate model. The aggregate model usually
makes statistical analysis of everyone’s traffic
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activities according to the traffic area, and obtains the
model based on the traffic area, such as gravity model,
regression model, etc. This model ignores the
differences between individuals. The disaggregate
model is used to build the model directly in the form of
individuals who actually generate traffic, don’t
according to the traffic area for statistical treatment,
such as MNP model, Logit model, ML model. Li and
Xu [4] used Multiple Logit models to analyze the
relationship between the four travel modes and the
individual characteristics of commuters, family
characteristics and travel characteristics. Yin and
Zhang [5] built a ML model to study the main factors
affecting residents’ choice of green travel mode. In
order to describe the travel chain, travel mode and
departure time, Yang and Li [6] constructed a cross-
nested logit model, and QiuTing Xie [7] established the
multiple logit models to quantify the key factors that
affect the choice of travel mode of satellite city
residents.

These models have some limitations, so it is difficult
to define the internal relationship between the factors.
The structural equation model (SEM) can solve this
problem. The research of SEM for travel behavior
modeling first appeared in 1980. It established a joint
model of vehicle ownership and use, as well as a
dynamic model of travel mode and attitude choice [8],
and SEM can consider and deal with multiple
dependent variables at the same time [9]. Kamargianni
et al. [10] use SEM to study students’ behavior choice
in school. Ding and Lu [11] by comparing two SEM to
verify the relationship between land use and travel
behavior and activity participation. Zhou [12] established
a travel behavior impact analysis model based on SEM
Chengdu traffic trip survey data. Chen et al. [13-15]
used SEM to analyze the causality between various
factors influencing the choice of public transport mode,
and established a method of analysis of choice
behavior. Combined with the theory of planned
behavior, the influence of psychological factors on
travel choice behavior is described quantitatively, the
residential and travel behaviors of middle and low
income groups were studied. Lu et al. [16] studied the
interaction between people’s travel behavior and their
places of work and residence in 14 cities in Bangladesh,
including coastal and inland areas, under flood
disasters through SEM. Yang et al. [17] taking the
travel chain as the analysis unit, the SEM of residents’
choice of travel mode in the process of rapid
urbanization is established, and the relationship
between influencing factors and travel mode is
analyzed. Cheng and Chen [18] used SEM to establish
a low income commuter travel model, and analyzed the
factors that affect the low income commuting travel.

The college student group is a relatively special
group. It has almost no private cars, and it uses public
transportation. It is mostly flexible and more
susceptible to external factors such as haze. It is clear

that the haze weather will affect the aspects of the
travellers. The structural equation model is used to
qualitatively and quantitatively analyze the influence
degree of each influencing factor, and the relationship
between the influencing factors and the travel behavior
of the traveler is determined through the analysis of the
importance degree of the influencing factors. This will
provide a basis for transportation planning and
management, and through the study of college students,
it will provide reference and basis for future research
on the travel of all residents in smoggy weather.

This paper studies the influence of haze weather on
college students’ travel behaviors, and proposes a
rational understanding of haze, a pleasant mood to go
out and a corresponding protective measure, and
proposes different measures for the traffic management
department in the haze weather. Traffic management
measures, priority to ensure the recommendations of
bus traffic; for the traffic management department, put
forward the propaganda to increase the pros and cons
of smog weather and road traffic conditions, and
strengthen the traveler’s rational understanding of
travel in smog weather.

2 Related Work

2.1 Structural Equation Model

Model brief introduction SEM is a statistical method
to analyze the relationship between variables based on
the covariance matrix of variables [19].

The structural model reflects the causality between
latent variables, and its model forms is

n=Bn+IT'é+g @)

where 7 is an endogenous latent variable, £ is an
exogenous latent variable, ¢ is a random disturbance
term, which reflects the part of formula (1) in which
77 is not explained.

B is an endogenous latent variable coefficient matrix,
and the interaction between the endogenous latent
variables 7 and I' is an exogenous latent variable
coefficient matrix, and the influence of the exogenous
latent variable £ on the endogenous latent variable is
described.

The measurement model reflects the relationship
between latent variables and measurable variables. Its
forms such as formula (2) and formula (3).

X=AE+6 2)

Y=An+ A3

where X is the observational index of &, Y is the
observational index of &, & is the measurement error
of X. ¢ is the measurement error of ¥ . A_is a
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coefficient matrix consisting of a factor load on X on
6. A, is a coefficient matrix consisting of a factor

loadon Yon ¢.

2.2 Model Advantage

Unlike traditional regression analysis, structural
equation analysis can simultaneously process multiple
dependent variables and compare and evaluate
different theoretical models. Compared with other
analytical methods, specifically:

Linear correlation analysis. Linear correlation
analysis indicates a statistical link between two random
variables. The two variables are equal in status and
have no dependent variable and independent variable.
Therefore, the correlation coefficient does not reflect
the causal relationship between the single indicator and
the population.

Linear regression analysis. Linear regression is a
more complex method than linear correlation, which
defines dependent and independent variables in the
model. But it can only provide direct effects between
variables and not show possible indirect effects.
Moreover, due to collinearity, there is an unexplained
data analysis result such as a single indicator and a
negative correlation.

Structural equation model analysis. Structural
Equation Model is a method for establishing,
estimating, and testing causality models. The model
contains both observable explicit variables and
potential variables that cannot be directly observed.
The structural equation model can replace multiple
regression, path analysis, factor analysis, covariance
analysis and other methods to clearly analyze the
relationship between individual indicators and the
individual indicators.

(1) SEM can deal with measurement and analysis
problems at the same time.

Compared with the traditional statistical method,
SEM is a kind of econometric research technology

which can integrate measurement and analysis into one.

It can not only estimate the error of index variables, but
also evaluate the reliability and wvalidity of
measurement. The potential variables can not be
directly measured, the indicators used in this paper,
such as travel behavior, sensitivity to hazy weather,
hazy weather traveler’s psychological condition, etc.
These unobservable constructs can be measured with a
set of observation variables.

(2) Statistical Analysis of SEM for large samples.

SEM is suitable for the analysis of large samples.
The more the sample number is, the better the stability
of the statistical analysis and the adaptability of various
indexes are. The sample size of this paper is 400,
which is suitable for SEM.

(3) SEM has a theoretical transcendence.

A characteristic of SEM analysis is that it is
assumed that the causal model must be based on a

certain theoretical basis, so that SEM is a statistical
technique used to verify the appropriateness of a
theoretical model or hypothesis model, and the SEM of
this article is based on the theory of planned behavior
[20]. In addition, the optimization algorithms [21-27]
in the following papers are instructive for solving
models.

2.3 Theory of Planned Behavior

The Theory of Planned Behavior (TPB) from the
perspective of information processing, explains the
general decision-making process of individual behavior
from the perspective of information processing and
taking the theory of expected value as the starting point
[28]. It is one of the most important theories about the
formation of individual behavior in social
psychology.The theory holds that behavior intention is
the most direct influence factor of individual behavior,
and behavior itself is the result of the comprehensive
action of attitude, subjective norm and perceived
behavior control. Subjective norms refer to the
pressure of other important people when they perform
certain behaviors. Views of family or friends in
smoggy weather can affect traveler decisions [29].

Based on TPB, this paper studies the influence of
hazy weather on the traffic behavior of college students,
Including the sensitivity of travellers to smog weather,
the haze weather, the number of trips by travellers, and
the way they travel. Furthermore, transportation big
data [30], data mining [31-32] and value capture [33]
were also applied in such analysis.

3 Data Sources and Statistical Analysis

3.1 Data Sources

The data are based on the traffic survey of some
college students in Yangpu District, Shanghai.
Through this investigation, we can find out the daily
travel habits, travel patterns, attention to haze,
sensitivity and the influence of hazy weather on
college students’ travel. The survey is divided into the
following categories:

(1) The basic personal attributes of college students.
Including whether to live in school, what kind of
transportation they have.

(2) Travel intention survey. Including the working
day, the rest day respectively uses the transportation
mode, the single trip time, the travel purpose; attention
to haze, the haze influence degree to the trip, etc.

(3) Travel psychology survey. Parents, family,
classmates and friends of the attitude of the traveler’s
influence degree, the traveler’s psychological condition,
etc. That is, the content of the subjective attitude in the
theory of planned behavior

(4) The change of travel mode in hazy weather.
Including travel mode, travel times and travel time
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changes and so on.

(5) A survey of the psychological state of travelers
in smog weather. Studies have shown that the
psychological state of travelers in haze weather mainly
includes irritability, tension, fatigue, feelings of
depression and fear. The main physical conditions are
symptoms of respiratory diseases, symptoms of
cardiovascular diseases and various infections. 3
symptoms of illness. Therefore, this article divides the
psychological status of travelers into four categories:
irritability, fatigue, tension, and depression.

The form of questionnaire is a five-level scale, from
1 to 5 respectively means “very dissenting” to “very
agree” semantic progression.

The questionnaire is based on the combination of
field questionnaire and network questionnaire, and 400
questionnaires are sent out, 271 valid questionnaires
are returned, and the effective recovery rate is 67.75.

A comparative map of travel destination
in different weather conditions

part-time job
14%

3.2 Statistical Analysis

Figure 1 is a comparison of travel purposes under
different weather conditions. Figure 1 shows that when
the weather is in good condition (as shown in the inner
ring), the interviewees prefer to go out to play and take
part in recreational activities. However, among the
interviewees who still choose to travel on hazy weather
(as shown in the outer ring), the proportion of intern
and part-time travelers has slightly increased, the
number of people participating in recreational activities
has decreased significantly, and the proportion of
travelers visiting relatives and friends has also
decreased slightly. It shows that hazy weather will
have a significant impact on the travel behavior of
college students.

illness
5%

life shopping
33%
33%

10%
4%
amusement
38%
50% S
El life shopping [ amusement O visiting friends [ part-time job illness
and relatives

Figure 1. Comparative map of travel destination in different weather conditions

Table 1 is a survey of college students’ travel. As
can be seen from Table 1, more than half of the college
students surveyed believed that hazy weather would
lead to a change in travel patterns, and that they would

Table 1. Statistical table of partial survey results

be somewhat affected by their parents’ families. More
than half of the respondents thought hazy weather
would make them feel irritable, tired, etc.

Statistical item Scene description Very disapprove  Disapprove Neutral Approve  Very approve
Travel mode From outdoor to indoor 12.50% 5% 10% 40% 32.5%
Attitudes Parents and family members 17.50% 32.50% 40% 2.50% 7.50%
Schoolmates and friends 12.50% 42.50% 37.50% 2.50% 5%
Irritable 2.50% 7.50% 27.50% 37.50% 25%
State of mind Tired 5% 10% 25% 42.50% 17.50%
Nervous 0% 7.50% 32.50% 40% 20%
Depressed 0% 5% 17.50% 47.50% 30%
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Measurement model. The assumption of the model in

this paper is shown in Table 2.
Structural model. The structure model of this article

is shown in Figure 2 and Figure 3.

4 Model Construction and Fitting Evaluation

4.1 Selection of Model Variables
The SEM hypothesis of this article is as follows:

Table 2. Each index of Structural Equation Model and its description

Latent  Observation Latent variable  (pservation Latent Observation Latent Observation
variable 77 variable & variable variable &, variable variable & variable
Travel times Family attitude Attention degree .
TR, SU, SE, ImpatienceMI,;
. Students’ o
Travel Tra\:lf:llztlme Subiective norm attitude Sensitivit Accegg bility Psychologica Fatigue senseMI,
behavior 2 ] SU, Y 2 I condition

Travel mode Influence degree Thrill MI;

TRy SE;
Feel depressedMI,

Subjective
norm

> Sensitivity

Travel
behavior

Psychological
condition

|MI1"MI2|‘MI3‘MI4‘|TR1“TR2“TR3‘

Figure 2. Structural Equation Model of travel behavior of college students

0.18 0.16 0.44 0.23 0.41
1 1 1 1
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1.00 0.09

.00-
Subjective /_
norm

Nee B

1.00 .18

Travel

Psychological
behavior

condition

1.19 69 1.18 1.00 1.96 2.60 1.00
Az J3.64 &3474 \ 4.05 /4.05 ¢ 3.92 \ 5.62

‘MIl‘lMIZ"MB“MM' TR1“TR2‘|TR3‘
A A
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18 73 A13 21 41 Ass 1A16

Figure 3. SEM image of the impact of optimized haze weather on college students’ travel
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4.2 The Fitting Evaluation of the Measurement
Model

In this paper, AMOS21.0 is used to analyze the
model results based on maximum likelihood estimation.
The estimated results are as follows. The suitability of
the model is shown in Table 3. The regression weight
of the measurement model is shown in Table 4, which
shows the quantitative relationship between the

Table 3. Model fitness index

observed variables and the corresponding latent
variables. For “subjective norm”, the parameter value
of SU, (classmate attitude) is 0.566; for “sensitivity”,
the parameter value of SE, (acceptance) is 0.124,
which is the highest in other observational indexes. For
“psychological condition”, the parameters of MI;
(tension) and MI, (irritable feeling) are the highest and
1.186; for “travel behavior”, the parameter value of
TR, (travel time) is 0.95.

Index Description model results
2 The smaller the significant probability value, the more appropriate the causal 223
X path of the model is to the actual data. p=0.000
The approximate error root mean square between 0.05 and 0.08 indicates that
RMESA the model is good and reasonable, and the value is less than 0.05, which 0.049

indicates that the fitness is very good.

Table 4. Regression weight of the measurement model

Latent variable

Observation variable

Estimated value

. . SUI 1
Subjective norm SU, 03566*
SE, 1
Sensitivity SE, 0.124**
SE; 0.075*
MI, 1.186%**
skk
Psychological condition ﬁk 19 .168962***
Ml 1
TR, 0.68%**
Travel behavior TR, 0.95%**
TR, 1

Note. Level of significance.
*p<0.1. %% p<0.05. *¥** p <0.01.

The results show that college students are more
likely to be influenced by classmates or friends when
they travel in hazy weather than their parents or family
members. The sensitivity of college students to fog and
haze is generally not high, but hazy weather has a
greater impact on College Students’ psychological
status, making it easier for people to become impatient
and nervous. Hazy weather will greatly affect the travel
time of college students, which shows that college
students generally understand the harm of fog and haze,

Table 5. The total influence matrix under standardization

and will reduce the risk of haze to their own health by
reducing travel time.

4.3 Fitting Evaluation of Structural Model

Table 5 1is the total influence matrix under
standardization, showing the relationship between
latent variables and observed variables and their
influence degree.

Subjective norm Psychological condition Sensitivity Travel behavior
Psychological condition -0.134 0 0 0
Sensitivity 0.107 0 0 0
Travel behavior -0.183 0.163 0.124 -
TR, -0.132 0.118 0.09 0.724
TR, -0.142 0.126 0.096 0.776
TR; -0.126 0.112 0.085 0.688
MI, -0.118 0.883 0 0
M1, -0.064 0.477 0 0
MI; -0.123 0.917 0 0
Ml -0.11 0.824 0 0
SE, 0.224 0 2.101 0
SE, 0.027 0 0.249 0
SE; 0.012 0 0.117 0
SU;, 1.123 0 0 0
SU, 0.728 0 0 0
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For the explanatory power of college students’ travel
behavior in hazy weather, the path coefficient of
psychological condition is 0.163, and the path
coefficient of sensitivity degree is 0.124. It shows that
psychological status and sensitivity are positively
related to traveler’s travel behavior. Moreover, the
psychological state has the greatest explanatory power
for this change, which indicates that the psychological
condition of travelers is the main factor affecting their
travel behavior in hazy weather.

For “subjective norms”, the parameters of SU,
(family attitude) and SU, (students’ attitude) were
1.123 and 0.728 respectively, indicating that the
attitude of classmates and friends and other peers had
greater impact on the travel of college students than
their parents and family. The sensitivity of college
students to haze will affect the decision of travel or not
in hazy weather to some extent. This is because the
parameters of SE;, SE, and SE; are positive, of which
SE, is the largest, and the parameter value is 0.224.

For the latent variable of “psychological condition”,
the parameter value of MI; (tension) is the highest,
which is 0.917, indicating that the stress caused by
hazy weather has the greatest impact on travel behavior,
followed by MI, (irritable feeling) and Ml; (low
emotion), and the parameter values are 0.883 and 0.824
respectively, and MI, (tiredness) had the least effect on
travel behavior, with a parameter value of 0.477.
Psychological conditions had the greatest impact on
TR, (travel time), followed by TR; (travel times), and
the least impact on TRj (travel mode). The parameter
values were 0.126, 0.118 and 0.112 respectively.

For the latent variable of “sensitivity”, the sensitivity
of hazy weather also affects the travel behavior of
college students. The path coefficient is 0.124. Among
them, SE, (the degree of attention to hazy weather) has
the greatest impact on College Students’ travel
behavior, the parameter value is 2.101, SE, (the
maximum acceptable level for haze) and SE; (the
influence of haze on their daily life and travel) are
relatively small. The sensitivity degree of hazy weather
has the biggest impact on TR, (travel time), the second
largest impact on TR; (travel times) and the least
impact on TR; (travel mode).

In the hazy weather, travel time and frequency of
college students decreased significantly, indicating that
the understanding and self protection for college
students on hazy are generally high. This can be
explained as that in the hazy weather, the first choice
for college students is to reduce travel time, which
means, to be less exposed to the haze; secondly, reduce
the number of trips to reduce the possibility of
exposure to haze. Few people choose to change travel
mode, because most travelers go out by public
transport that is hard to transfer to private transport.

5 Conclusion

This paper screens, integrates, and analyzes traffic
survey data, and combines the theory of planned
behavior with actual conditions to construct a structural
equation model. The factors influencing college
students’ tourism and their degree of influence are
analyzed. Finally, different suggestions are put forward
for different groups. For travellers, it is proposed to
rationally understand the haze, go out to maintain a
happy mood, and make -corresponding protective
measures; for the traffic management department, it is
proposed to take different traffic management
measures in haze weather to give priority to ensuring
the passage of buses Suggestions: For other
government departments, put forward suggestions to
increase publicity on the advantages and disadvantages
of haze weather travel and road traffic conditions, and
strengthen the rational understanding of travelers on
haze weather travel.

Acknowledgments

This work was supported by the Natural Science
Foundation of China (51608473, 61772454), the
Shanghai philosophy and social science planning
project (2017ECKO004). Prof. Se-Jung Lim is the
corresponding author.

References

[1] X.J. Zhou, Optimizing Structure of Transportation is One of
the Key to Prevent Haze, Power and Energy, Vol. 35, No. 2,
pp. 136-140, April, 2014.

[2] M. Q. Liu, Research on Impact of Haze on Travel Mode
Choice Behavior for Urban Residents, Heilongjiang Jiaotong
Keji (Communications Science and Technology Heilongjiang),
No. 1, pp. 146-147, March, 2016.

[3] Y. Q. Du, Impact of Haze on Travel Mode Choice Behaviors
for Private Car Owners, China Journal of Highway and
Transport, Vol. 27, No. 7, pp. 105-110, July, 2014.

[4] Q. H.Li, Y. N. Xu, Research on Commuter Travel Mode in
Old City Based on Multinomial Logit Model, Modern
Transportation Technology, Vol. 12, No. 2, pp. 66-68, June,
2015.

[S] H.H. Yin, L. Zhang, Choice Behavior of Green Travel Based
on MLModel, Transport Research, Vol. 2, No. 1, pp. 45-50,
February, 2016.

[6] L. Y. Yang, J. Li, Cross-Nested Logit Model for the Joint
Choice of Residential Location, Travel Mode, and Departure
Time, Acta Scientiarum Naturalium Universitatis Pekinensis,
Vol. 53, No. 4, pp. 722-730, July, 2017.

[7T Q. T. Xie, X. L. Wen, Residents’ Travel Characteristics and
Model of Travel Mode Choice for Satellite City, Transport
Research, Vol. 1, No. 2, pp. 31-35, April, 2015.



1134 Journal of Internet Technology Volume 21 (2020) No.4

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

T. F. Golob, Structural Equation Modeling for Travel
Behavior Research,
(Methodological), Vol. 37, No. 1, pp. 1-25, January, 2003.
D. H. Yi, Structural Equation Modeling Method and
Application, China Renmin University Press, Beijing, 2008.

Transportation Research Part B

M. Kamargianni, S. Dubey, A. Polydoropoulou, Investigating
the Subjective and Objective Factors Influencing Teenagers’
School Travel Mode Choice — An Integrated Choice and
Latent Variable Model, Transportation Research Part A
(Policy & Practice), Vol. 78, pp. 473-488, August, 2015.

Y. Ding, H. Lu, Activity Participation as a Mediating
Variable to Analyze the Effect of Land Use on Travel
Behavior: A Structural Equation Modeling Approach,
Journal of Transport Geography, Vol. 52, pp. 23-28, April,
2016.

J. Z. Zhou, Q. You, J. Luo, H. S. Yu, The Effect on Urban
Travel Behavior Based on Structural Equation Model Under
Consideration of Land Use, Journal of Beijing University of
Technology, Vol. 39, No. 6, pp. 925-929, June, 2013.

J. Chen, Y. Z. Yang, X. B. Li, L. B. Mu, Mode Choice
Behavior Model of Urban Public Transport Based on SEM,
Journal of Transportation Systems Engineering and
Information Technology, Vol. 14, No. 5, pp. 202-208,
October, 2014.

J. Chen, Z. Y. Fu, Y. Y. Zhong, Choice Behavior Model of
Urban Public Transport Considered the Psychological Factors
Affecting, Journal of Transportation Systems Engineering
and Information Technology, Vol. 17, No. 3, pp. 120-126,
June, 2017.

J. Chen, H. P. Li, Y. Y. Zhong, H. L. Zhao, Housing and
Travel Choice Behavior of Low and Middle Income Group,
Journal of Transportation
Information Technology, Vol. 17, No. 4, pp. 19-26, August,
2017.

Q. C. Lu, J. Zhang, A. B. M. S. Rahman, The Interrelationship
Between Travel Behavior and Life Choices in Adapting to
Flood Disasters, Natural Hazards, Vol. 85 No. 2, pp. 1005-
1022, January, 2017.

L. Y. Yang, C. F. Shao, X. Li, Structural Equation Model
Analysis of Travel Mode Choice for Urban Residents,

Systems  Engineering and

Journal of Beijing Jiaotong University, Vol. 35, No. 6, pp. 1-
6, December, 2011.

L. Cheng, X. W. Chen, Activity-travel Behavior Model of
Urban Low-income Commuters Based on Structural Equation,
Journal of Southeast University (Natural Science Edition),
Vol. 45, No. 5, pp. 1013-1019, September, 2015.

K. T. Hau, Z. Wen, Z. Cheng, Structural Equation Model and
Its Applications, Educational Science Publishing House, 2004.
M. L. Wu, Structural Equation Modeling: Operation and
Application of AMOS, Chongqing University Press, 2010.

J. Wang, Y. Gao, X. Yin, F. Li, H. J. Kim, An Enhanced
PEGASIS Algorithm with Mobile Sink Support for Wireless
Sensor Networks, Wireless Communications & Mobile
Computing, Vol. 2018, Article ID 9472075, December, 2018.
J. Wang, X. J. Gu, W. Liu, A. K. Sangaiah, H. J. Kim, An
Empower Hamilton Loop Based Data Collection Algorithm

(24]

[26]

[27]

(32]

with Mobile Agent for WSNs, Human-centric Computing and
Information Sciences, Vol. 9, Article Number 18, May, 2019.
J. Wang, Y. Gao, K. Wang, A. K. Sangaiah, S. J. Lim, An
Affinity Propagation-based Self-adaptive Clustering Method
for Wireless Sensor Networks, Sensors, Vol. 19, No. 11,
Article Number 2579, June, 2019.

J. Y. Zhang, S. Q. Zhong, T. Wang, H. C. Chao, J. Wang,
Blockchain-based Systems and Applications: A Survey,
Journal of Internet Technology, Vol. 21, No. 1, pp. 1-14,
January, 2020.

J. Wang, Y. Gao, C. Zhou, R. S. Sherratt, L. Wang, Optimal
Coverage Multi-path Scheduling Scheme with Multiple
Mobile Sinks for WSNs, Computers, Materials & Continua,
Vol. 62, No. 2, pp. 695-711, 2020.

S. M. H. Rostami, A. K. Sangaiah, J. Wang, X. Z. Liu,
Obstacle Avoidance of Mobile Robots Using Modified
Artificial Potential Field Algorithm, EURASIP Journal on
Wireless Communications and Networking, Vol. 2019, Article
number 70, March, 2019.

W. J. Li, Z. Y. Chen, X. Y. Gao, W. Liu, J. Wang,
Multimodel Framework for Indoor Localization Under
Mobile Edge Computing Environment, [EEE Internet of
Things Journal, Vol. 6, No. 3, pp. 4844-4853, June, 2019.

W. T. Duan, G. R. Jiang, A Review of the Theory of Planned
Behavior, Advances in Psychological Science, Vol. 16, No. 2,
pp. 315-320, April, 2008.

Y. Yan, A Review on the Origins and Development of the
Theory of Planned Behavior, Chinese Journal of Journalism
& Communication, Vol. 36, No. 7, pp. 113-129. July, 2014.
H. Y. Sun, S. Mclntosh,
Transportation Big Data of New York City with Semi-

Analyzing Cross-domain

supervised and Active Learning, CMC: Computers, Materials
& Continua, Vol. 57, No. 1, pp. 1-9, 2018.

D.J. Zeng, Y. Dai, F. Li, R. S. Sherratt. J. Wang, Adversarial
Learning for Distant Supervised Relation Extraction, CMC:
Computers, Materials & Continua, Vol. 55, No. 1, pp. 121-
136, 2018.

L. Y. Xiang, Y. Li, W. Hao, P. Yang, X. B. Shen, Reversible
Natural Language  Watermarking Using  Synonym
Substitution and Arithmetic Coding, CMC: Computers,
Materials & Continua, Vol. 55, No. 3, pp. 541-559, 2018.

W. W. Liu, Q. Wang, J. Wang, Research on the Mechanism
of Value Creation and Capture Process for Urban Rail
Development, Journal of Ambient Intelligence and
Humanized Computing, https://doi.org/10.1007/s12652-018-
1162-z, December, 2018.

Biographies

Weiwei Liu is working in Business
School, University of Shanghai for
Science and Technology. He has
presided over and participated in a
number of National Natural Science
Foundation projects, etc. He has
published 40 academic papers in



Research on Travel Behavior in Hazy Weather Based on Structural Equation Model 1135

international academic journals, of which more than 20
papers have been retrieved in SCI andEI.

Chennan Zhang is currently studying
in Business School, University of
Shanghai for Science and Technology,

B\ Shanghai, China. Her research interest
A includes Traffic Engineering and
Traffic Planning.

Jianming Zhang is a Professor with
the School of Computer and
Communication  Engineering  at
Changsha University of Science and
Technology. His current research
interests include computer vision,
“8 pattern  recognition, and  sensor
networks. He has published more than 80 research
papers. He is a member of IEEE and a senior member
of CCF.

Se-Jung Lim worked for Huneed
Technologies CO., LTD as a senior
researcher from 2013 to 2014. Then,
she joined Honam University and is
currently an assistant professor of
Liberal Arts & Convergence Studies
Division of Convergence. Her
research interest includes Wireless Sensor Networks,
Internet of Things and Big Data.








<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF005b683964da300c9ad86a94002851fa8840002b89d27dda0029300d005d0020005b683964da300c8f3851fa0033003000300064002851fa88400029300d005d00204f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9.354330
      /MarksWeight 0.141730
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


