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FrR&: Prediction of multiproject resource conflict risk via an artificial neural network
{£3%: Bai, LB (Bai, Libiao); Wang, ZG (Wang, Zhiguo); Wang, HL (Wang, Hailing);
Huang, N (Huang, Ning); Shi, HJ (Shi, Huijing)
KR H R¥: ENGINEERING CONSTRUCTION AND ARCHITECTURAL
MANAGEMENT DOI: 10.1108/ECAM-03-2020-0201 #7714 H #i: NOV 2020
Web of Science #Z.LAEHH "HEHIK": 0
IR ET: 0
EFRB (BOL 180 R): 9
KRB (2013 F£FES): 9
5| B2 TR %L 67
% Purpose Inadequate balancing of resources often results in resource conflict in the
multiproject management process. Past research has focused on how to allocate a small
amount of resources optimally but has scarcely explored how to foresee multiproject
resource conflict risk in advance. The purpose of this study is to address this knowledge
gap by developing a model to predict multiproject resource conflict risk.
Design/methodology/approach A fuzzy comprehensive evaluation method is used to
transform subjective judgments into quantitative information, based on which an
evaluation index system for multiproject resource conflict risk that focuses on the
interdependence of multiple project resources is proposed. An artificial neural network
(ANN) model combined with this system is proposed to predict the comprehensive risk
score that can describe the severity of risk. Findings Accurately predicting multiproject
resource conflict risks in advance can reduce the risk to the organization and increase the
probability of achieving the project objectives. The ANN model developed in this paper
by the authors can capture the essential components of the underlying nonlinear relevance
and is capable of predicting risk appropriately. Originality/value The authors explored the
prediction of the risks associated with multiproject resource conflicts, which is important
for improving the success rate of projects but has received limited attention in the past.
The authors established an evaluation index system for these risks considering the
interdependence among project resources to describe the underlying factors that
contribute to resource conflict risks. The authors proposed an effective model to forecast
the risk of multiproject resource conflicts using an ANN. The model can effectively
predict complex phenomena with complicated and highly nonlinear performance
functions and solve problems with many random variables.
A5 : WOS:000592318500001
&5 : English
SCHRZIERY: Article; Early Access
YE3& %4217 Multiproject management; Resource conflict; Risk prediction; Artificial

12



neural network

KeyWords Plus: PROJECT SCHEDULING PROBLEM; GENETIC ALGORITHM,;
CONSTRUCTION; MANAGEMENT; DROPOUT

Hihk: [Bai, Libiao; Wang, Zhiguo; Wang, Hailing; Huang, Ning; Shi, Huijing] Changan
Univ, Xian, Peoples R China.

JE A& ik Bai, LB (B iR{E#), Changan Univ, Xian, Peoples R China.

B MRk : LB .Bai@chd.edu.cn; zg wang@chd.edu.cn; hailing. w@chd.edu.cn;
2017123063 @chd.edu.cn; hj.shi@chd.edu.cn

EERA S
€&  Web of Science ResearcherID ORCID 5

libiao, bai 0000-0003-4105-6476

Hi A% : EMERALD GROUP PUBLISHING LTD

Hi A P Hsdik: HOWARD HOUSE, WAGON LANE, BINGLEY BD16 1WA, W
YORKSHIRE, ENGLAND

Web of Science Z5%7|: Engineering, Industrial; Engineering, Civil; Management
Bt R /7 |): Engineering; Business & Economics

IDS 5: OV6LI

ISSN: 0969-9988

eISSN: 1365-232X

29 FRFHIRIE B IR 2 FR46 5 : ENG CONSTR ARCHIT MA

ISO RIRHIRYI4E 5 : Eng. Constr. Archit. Manag.

SRV HH R A T4 27

S H#: 2021-03-15

%2 % 336 %

FrfE: Influencing Factors for the Promotion of International Vocational Qualification and
Certification: Evidences from International Project Manager Professionals in China

Y3 : Bai, LB (Bai, Libiao); Bao, T (Bao, Tana); Zhang, KM (Zhang, Kaimin); Shi, HJ
(Shi, Huijing); Wang, ZG (Wang, Zhiguo); Bai, SJ (Bai, Sijun)

KI5 AR : SUSTAINABILITY #%: 12 #: 5 SR

5: 1772 DOI: 10.3390/5u12051772 HAREE: MAR 12020

Web of Science #Z:LAEFH "HIIHIK": 0

B PRET: 0

AR (BIE 180 X): 5

ERRE (2013 F£ES): 9

5| F B2 TR % 42

% E: Globalization has driven the promotion of international vocational qualification and
certification (IVQC) to unify certification systems and standards. We explore IVQC
promotion paths through the introduction and development of China's International
Project Manager Professional (IPMP) certification and identify and analyse IVQC
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processes' influencing factors. Four factors (economic level, education level, employment
level, sex ratio) are proposed; their impacts are hypothesized. Geographically weighted
regression (GWR) is employed to identify factor impact relationships and validate
assumptions. The results show that the four factors are positive for the promotion of
IVQC. Economic level, employment level, and sex ratio contribute to the promotion of
IVQC; employment level contributes most. Education level has relatively small impact.
Therefore, IVQC is more likely to enter areas with developed economies, high
employment rates, and more males. The promotion of IVQC can be facilitated by
continuous social progress and international development. However, areas where salient
factor levels are too low still present challenges.

A5 : WO0S:000522470900073

1% 5 : English

XCHRFER: Article

Y& =487 : International Vocational Qualification and Certification; engineering
education; International Project Manager Professional; geographically weighted
regression; influencing factors

KeyWords Plus: GEOGRAPHICALLY WEIGHTED REGRESSION; OPPORTUNITY
Bbfk: [Bai, Libiao] Beihang Univ, Sch Econ & Management, Beijing 100000, Peoples R
China.

[Bai, Libiao; Bao, Tana; Zhang, Kaimin; Shi, Huijing; Wang, Zhiguo] Changan Uniyv,
Sch Econ & Management, Xian 710061, Shanxi, Peoples R China.

[Bai, Libiao] Ctr Green Engn & Sustainable Dev, Xian 710064, Shanxi, Peoples R
China.

[Bai, Sijun] Northwestern Polytech Univ, Sch Management, Xian 710072, Shanxi,
Peoples R China.

JBIRAEA bk : Bai, LB (GEi{E#), Beihang Univ, Sch Econ & Management, Beijing
100000, Peoples R China.

Bai, LB (i ifl{f£#), Changan Univ, Sch Econ & Management, Xian 710061, Shanxi,
Peoples R China.

Bai, LB (G#iflfE#), Ctr Green Engn & Sustainable Dev, Xian 710064, Shanxi, Peoples
R China.

B R4k : LB.Bai@chd.edu.cn; tana_bao@chd.edu.cn; kaimin.zhang@chd.edu.cn;
hj.shi@chd.edu.cn; zg wang@chd.edu.cn; F-baisj@nwpu.edu.cn

EERA S
€&  Web of Science ResearcherID ORCID 5

libiao, bai 0000-0003-4105-6476
H AR R : MDPI
H s Hudik: ST ALBAN-ANLAGE 66, CH-4052 BASEL, SWITZERLAND

Web of Science Z5%7]: Green & Sustainable Science & Technology; Environmental
Sciences; Environmental Studies

Bt /7 ) Science & Technology - Other Topics; Environmental Sciences & Ecology
IDS 5:KY3KU
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eISSN: 2071-1050

29 FRFHIRIE H R & FR4E S : SUSTAINABILITY-BASEL
ISO RIFHIRYIZES : Sustainability

SRR R TR T 20

FFHEREL: DOAJ Gold

%3 % 336 %

FrRE: Carbon mitigation by the construction industry in China: a perspective of
efficiency and costs

YE3 : Du, Q (Du, Qiang); Wu, J (Wu, Jiao); Cai, CL (Cai, Changlu); Li, Y (Li, Yi);
Zhou, J (Zhou, Jie); Yan, YQ (Yan, Yunqing)

KR RY: ENVIRONMENTAL SCIENCE AND POLLUTION

RESEARCH #:28 Hi: 1 T:314-325 DOI: 10.1007/s11356-020-10412-z $2R{ V5 i
H#: AUG 2020 HFRSE: JAN 2021

Web of Science B LA "HEIHIK": 1

I PRET: 1

ERRE (RIE 180 XK): 19

fER KRB (2013 £24): 19

5| FBIZ5 SCEREL: 45

H4 % : Evaluating carbon emission performance of the construction industry is a
significant prerequisite for developing regional carbon mitigation plans. Taking
environmental and technical heterogeneities into account, this paper employed a
meta-frontier method to measure the carbon emission efficiency, carbon mitigation
potential, and costs of the construction sector in different regions of China from 2005 to
2016. The empirical results show that substantial disparities in carbon emission
efficiency exist in the construction industry. The total carbon mitigation potential of this
sector was 206.76 million tons, with the Lower Yellow river area accounting for the
largest proportion at 27%. Meanwhile, the carbon mitigation costs of this sector
increased from 584.94 to 1273.30 yuan/ton during 2005-2016. The highest mitigation
costs occur in the Lower Yangtze River area and the South Coastal area, indicating it was
more costly in these areas to conduct additional carbon emissions mitigation. The results
could facilitate the policy formulation on regional-oriented carbon emissions mitigation
of the construction industry in China.

A5 : WOS:000560952200011

PubMed ID: 32812154

&5 : English

SCHRERY: Article

YE3& = 427: Carbon emission efficiency; Carbon mitigation costs; Meta-frontier
analysis; Directional output distance function; Construction industry

KeyWords Plus: MARGINAL ABATEMENT COSTS; SHADOW PRICES; CO2
ABATEMENT; ENVIRONMENTAL EFFICIENCY; EMISSIONS EFFICIENCY;
REGIONAL DIFFERENCES; PRODUCTIVITY GROWTH; UNDESIRABLE
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OUTPUTS; EMPIRICAL-ANALYSIS; ENERGY EFFICIENCY

Rk [Du, Qiang; Wu, Jiao; Li, Yi; Yan, Yunqing] Changan Univ, Sch Econ &
Management, Xian 710064, Shaanxi, Peoples R China.

[Du, Qiang] Ctr Green Engn & Sustainable Dev, Xian 710064, Shaanxi, Peoples R
China.

[Cai, Changlu; Zhou, Jie] Changan Univ, Sch Civil Engn, Xian 710061, Shaanxi,
Peoples R China.
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710064, Shaanxi, Peoples R China.
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liyi@chd.edu.cn; jie_zhou@chd.edu.cn; yunqing yan@chd.edu.cn
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ISSN: 0944-1344
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H4E: Transportation has significantly contributed to carbon emissions, and concerns

regarding emissions mitigation have become central research issues. To avoid a reversal

of the reduction convergence in the environmental field, mitigation strategies should aim

to reduce the environmental risks posed by carbon inequality. This article uses the Gini

index and Theil index to examine carbon inequality in the transport sector in China and

decomposes the per capita carbon inequality using Kaya factors. Then, the variations

within and between regions are analyzed by decomposing the Theil index of the carbon
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intensity by region. Our major findings are as follows. First, carbon inequality is
relatively insignificant in the regional transport sector in China. Second, the main drivers
of the per capita carbon inequality include the carbon intensity and per capita added
value in the transport sector. Third, intra-regional components are major contributors to
the heterogeneous spatial distribution of the carbon intensity, and the degree of carbon
inequality in the eastern region is much greater than that in other regions. Moreover, the
four economic regional components of the Theil index of the carbon intensity have had
an obvious convergence effect since 2009. In addition, this study provides some
suggestions for developing differentiated mitigation policies in different regions.
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4 E: The construction industry in China has developed rapidly. However, the

development has been accompanied by a large amount of energy consumption and

carbon emissions. Thus, the formulation of policies is complex, and research on the

impact of emission reduction policies on carbon reduction in the construction industry,

especially in China, has become necessary as it has massive regions with uneven

development. Combined with the coefficient in the 2012 Intergovernmental Panel on

Climate Change (IPCC) guidelines for national greenhouse gas inventories and China's

calorific value, this study took the first batch of low-carbon pilot provinces (Guangdong,

Hubei, Liaoning, Shaanxi, and Yunnan) announced by China's State Commission for

Reform and Development in 2010 as the research object and separated the construction

carbon emissions into direct and indirect categories to improve the accuracy of

calculations at the provincial level. The EKC (environmental Kuznets curve) and Tapio

model were employed to study the relationship between economic growth and carbon

emissions of the construction industry, then the decoupling of major influencing factors

of carbon emissions in the low-carbon pilot province in China from 2005 to 2014 based

on the features of different regions and the economic policy planning in China were

comparatively analyzed. The results showed that the construction industry carbon

emissions and economic growth had a non-significant decoupling state in

underdeveloped regions such as Shaanxi, Liaoning, and Yunnan, which would be better

with low carbon development in potential, whereas they were significant decoupling

states in well-developed regions such as Guangdong and Hubei. Then, this study

revealed that the evolving trends of the decoupling of major influencing factors varied in

different provinces; therefore, the results and insights support the policy and decisions to

minimize construction carbon emissions.
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H4E: Prior research has mainly emphasized the strategic importance of a collaborative

green innovation (CGI) between the manufacturer and supplier in a supply chain, leading

to an overlook at the decision-making mechanism and determinants of CGI. Guided by

the transaction cost economics and social exchange theory, our study constructs a

mathematical game model to incorporate the key dimensions of an effective inter-firm

collaboration for green innovation. Applying the Nash game bargaining principles, our

evolutionary game model analysis provides an analytic system to understand the

mechanisms of forming and operating a collaboration partnership between the

manufacturer and supplier for green innovation. Based on various scenarios from the

numerical simulation parameters for the involved influencing factors, our simulation has
19



produced the Nash equilibrium solutions and identified the major determining factors for
successfully forming and operating CGI. They are the trust level between the
manufacturer and supplier as the CGI partners, value/profit sharing ratio between the
partners, knowledge complementarity of the partners, and product type for the green
innovation.

N5 : WO0S:000523751400056
1% 5 : English
XCHRFER: Article

Y& =48] : collaborative green innovation; knowledge complementarity; revenue
distribution; trust level; Nash bargaining game

KeyWords Plus: PARTNER SELECTION; PRODUCT INNOVATION; CHAIN
MANAGEMENT; PERFORMANCE; TRUST; ADVANTAGE; MECHANISM,;
REVENUE; FIRMS

Hik: [Li, Qian; Chen, Bo] Changan Univ, Sch Econ & Management, Xian 710064,
Peoples R China.

[Kang, Yuanfei] Massey Univ, Massey Business Sch, Auckland 0745, New Zealand.
[Tan, Lingling] Xian Univ Posts & Telecommun, Sch Modern Post, Xian 710061,
Peoples R China.

BIRAEAHE: Li, Q GEA{E#), Changan Univ, Sch Econ & Management, Xian
710064, Peoples R China.

BT BR ARk : laplace0911@163.com; Y. Kang@massey.ac.nz;

tanlingling1 986(@chd.edu.cn; chb@chd.edu.cn

EERA S
€%  Web of Science ResearcherID ORCID 5

Qian, LI 0000-0003-3164-2332
H AR R : MDPI
H s Hudik: ST ALBAN-ANLAGE 66, CH-4052 BASEL, SWITZERLAND

Web of Science Z57|: Green & Sustainable Science & Technology; Environmental
Sciences; Environmental Studies

Bt /7 ) Science & Technology - Other Topics; Environmental Sciences & Ecology
IDS 5:LAIYW

eISSN: 2071-1050

29 FRAHIRIE AR B #5746 S : SUSTAINABILITY-BASEL

ISO RIEH RYI4E S : Sustainability

SRR R RS TH4: 20

FFEKEL: DOAJ Gold

S H#: 2021-03-15

7 % 336 %

Frf&: Collaborative intermodal freight transport network design and vehicle arrangement
with applications in the oil and gas drilling equipment industry

20



{3 Liu, D (Liu, Dan); Yan, PY (Yan, Pengyu); Deng, ZH (Deng, Zhenghong); Wang,
YH (Wang, Yinhai); Kaisar, EI (Kaisar, Evangelos, I)

KI5 AR : TRANSPORTMETRICA A-TRANSPORT

SCIENCE #: 16 3§:3 T: 1574-1603 DOI: 10.1080/23249935.2020.1758235 K
£E: JAN 12020

Web of Science B OAEFH "HEFIHK": 1
Bk ET: 1

ERRE (RIE 180 K): 4

BERXE (2013 FEE4):5

5| F K122 SCHREL: 66

4 E: Decentralized freight decision making has been proven to be one of the barriers to
achieve the optimal cost-saving freight transportation network. This study presents a
collaborative intermodal freight network for the transportations of oil and gas drilling
equipment, where a freight forwarder serves as a centralized decision-maker to coordinate
transportation activities. We formulate the problem as a minimum intermodal transport
cost model with a nonlinear objective function. Also, novel path-based decision variables
instead of arc-based decision variables are used to formulate the selections of
transportation services. A hybrid genetic algorithm and particle swarm optimization
algorithm (GA-PSO) in combination with a batch strategy is designed. The experimental
results show that the proposed hybrid GA-PSO method has a better performance
compared with existing algorithms in terms of the solution quality, and computational
time. Furthermore, the proposed approach is applied to real-world instances of O&G
drilling equipment in the 'China Railway Express' network.
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H4E: The reliable and safe operation of an urban public transportation (UPT) system is
of great significance to the sustainable development of a city. In-depth analyses of UPT
network by exploring the topological structure and passenger travel features can help
explain the mechanisms driving reliable UPT operations. Based on complex network
theory, we proposed a robust model for a Bus-Subway double-layered network (BeS
DLN) from the structural and functional perspectives. The following indicators were used
to quantify the structural robustness of B-S DLN: average path length (APL), relative size
of giant component (RSGC) and global network efficiency (GNE). The functional
robustness was measured using the ratio of passenger flow loss (R). Using urban traffic
data from the Xicheng District of Beijing, we analyzed the cascading failure of BeS DLN
based on a nonlinear load-capacity model with two capacity control parameters: alpha and
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beta. The simulation results show that alpha and beta significantly impact the cascading
failure process of BeS DLN. An increase in beta or decrease in a can enhance the
network's ability to resist cascading failure. The parameter control method revealed that
the B-S DLN achieves strong robustness when alpha = 0.2 and beta = 0.5. Comparing the
network robustness under a random attack and intentional attack, the B-S DLN is more
robust under an intentional attack than in the random attack mode. This indicates that the
robustness of B-S DLN can be significantly improved by rationally increasing station
capacities. (¢) 2020 Elsevier Ltd. All rights reserved.
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H4E: Public car-sharing is a growing business model that contributes to sustainable
transportation and urban development. The continuous improvement of public car-sharing
platform to garner passenger loyalty is vital for a car-sharing platform's success. This
study applied perceived value theory, trust theory, and transaction cost theory to construct
a structural equation model in order to explain passenger loyalty. Data from 755 surveys
were collected using stratified sampling in mainland China. The estimated results of the
theoretical model show that the relationship between continuous improvement and
passenger loyalty is mediated by passenger perceived value, passenger trust, and
transaction costs. Consequently, a multi-group analysis is conducted to analyze the
moderation effects of passenger's license and car-sharing experience on the theoretical
model. The results show that some of the path coefficients are significantly different
between these sub-groups. This indicates that platforms should provide differentiate
services for passengers based on the purpose of using car-sharing and usage experience.
This study provides new theoretical insights into understanding passenger loyalty with
respect to public car-sharing and provides policy recommendations for the sustainable
development of public car-sharing.
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4 E: Rapid urbanization places great pressure on the ecological environment and the

carrying capacity of cities. Improving urban resilience has become an inherent

requirement for the sustainable development of modern cities and urban agglomerations.
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This study constructed a comprehensive system to evaluate urban resilience from four
perspectives: The ecological environment, economic level, social environment, and
infrastructure services. As a case study, the extreme entropy method and panel data from
about 16 cities from 2009 to 2016 were used to calculate resilience levels in the
Guanzhong plain urban agglomeration (GPUA) in China. The spatial and temporal
evolution of urban resilience characteristics in the GPUA were analyzed using ArcGIS.
The influencing factors were further explored using a grey correlation analysis. The
results showed that the urban resilience of GPUA experienced geographical
differentiation in the "East-Central-Western" area and a "circle type" evolution process.
Most urban resilience levels were low. The resilience of the infrastructure and the
ecological environment significantly impacted the city and became its development
weaknesses. Economic considerations have become one of the main factors influencing
fluctuations in urban resilience. In summary, this study explored the differences in
resilience in the GPUA and provided a reference for improving the urban resilience of
other cities located in underdeveloped regions. The study also provided a useful
theoretical basis for sustainable urban development.
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H4E: The reliable operation of a logistics service supply chain (LSSC) is a key factor for
improving logistics efficiency and service level, and vulnerability is an important
indicator of reliable LSSC operation. Based on complex network theory, we reconstructed
the running mechanism of logistics service providers, integrators, and demanders. We
constructed an improved structure model of LSSC. By observing the selected three
indicators (clustering coefficient, maximum connectivity, and network connectivity
efficiency), the influence caused by the problem will continue to spread to more subjects
along the network when a problem exists in one part of the network. The results showed
that the destructive power of deliberate attacks is far greater than the damage caused by
random attacks, and the disruption of logistics service integrators will considerably
increase the vulnerability of the LSSC. However, even if logistics service integrators are
removed completely, the LSSC still can operate at low efficiency. Through a case
analysis, we identified the vulnerable nodes in logistics service, clarify the vulnerable
mechanism in LSSC, and provide guidance for the operation of LSSC in real life.
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H4E: With the sharp increase of vehicle emissions in urban areas, some cities in China
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have launched dynamic vehicle restriction policies to reduce carbon emissions by limiting
the use of private cars. The dynamic vehicle restriction policies include
One-Day-Per-Week (ODPW) and Odd-And-Even (OAE). The implementation of these
policies can cause private car users to switch to public transport. This adds tremendous
pressure on urban public transportation systems, especially the rail transport network
(RTN). In this study, we examine the impact of dynamic restriction policies on RTN's
vulnerability. An evaluation indicator system for RTN's vulnerability is first constructed
using the average shortest path, congestion degree, and average passenger flow intensity.
Thereafter, we simulate the cascading failure process of the RTN using a load capacity
model. The simulation results show that implementing dynamic vehicle restriction
policies will lead to cascading failure of the RTN and increase its vulnerability.
According to the simulation results, it was found that when the restriction policy changes
from ODPW to OAE, the RTN is more likely to cause cascading failure and its
vulnerability increases sharply. Consequently, transport operators should adopt various
measures to prevent the cascading failures of RTN and reduce its vulnerability according
to different restriction policies.
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% %: This paper examines the CO2 emissions from energy consumption in China's
transport sector, conducting an empirical investigation into the spatial distribution
characteristics and influencing factors of transport CO2 emissions. This study, which is
based on province-level panel data covering the 30 provincial regions during the period
2001-2016, used the methods of exploratory spatial data analysis (ESDA) and the
extended STIRPAT model (examined by the method of system-generalized method of
moments (Sys-GMM) regression). The results indicated that the amount of CO2
emissions in China's transport sector has increased steadily during the observation period,
but there was a noticeable disparity across the provinces and regions. From the
perspective of spatial dimension, the spatial agglomeration characteristics of provincial
transport CO2 emissions tended to be strengthened, and the pattern evolutions of spatial
distribution presented a path-dependence effect to some extent. The scale of population
was found to be the most important influencing factor of transport CO2 emissions, and
followed by the per-capita GDP. Further, the improvement of energy efficiency was the
key factor to controlling transport CO2 emissions. Compared to freight transportation,
passenger transportation was more important in transport CO2 emissions reduction due to
its lower efficiency of energy utilization and rapid growth. Meanwhile, electrification
played an important inhibitory effect on transport CO2 emissions because of its high fuel
efficiency and less pollution. Importantly, we could not support the existence of the
environmental Kuznets curve (EKC) hypothesis in China's transport sector during the
observation period, which describes the relationship between the environmental pressures
and economic development. These findings contain some meaningful implications for
policy makers: confirm the priority transport CO2 emissions reduction areas, improve
transport energy efficiency, strengthen passenger transportation decarburization policy,
and highlight the model shift of fuel consumption.
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4 E: The transport sector, as an industry with high energy consumption and high carbon
emissions, plays an increasing role in achieving the goal of carbon emissions reduction in
China. Understanding the situation of the transport sector's carbon emissions efficiency
and the relevant dominating driving forces is an important prerequisite for formulating
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carbon emissions reduction polices. This study evaluated the transport sector carbon
emissions efficiency of 30 provinces in China from 2004 to 2016 using the Super
slacks-based measure (Super-SBM) model,which employs Moran's I indexand spatial
econometric approaches to examine its spatial dependence and the dominating driving
factors. The results are shown as follows. Firstly, the transport carbon emissions
efficiency had a noticeable disparity across the provinces and regions, and the spatial
distribution characteristic of transport sector carbon emissions efficiency could be
described as "high in the east and low in the west". Secondly, transport sector carbon
emissions efficiency presented significant spatial dependence and clustering
characteristics, and the pattern evolutions of spatial distribution presented a
path-dependence effect to some extent. Thirdly, the regression results of the spatial
Durbin model (SDM) indicated that the per-capita GDP and transportation energy
consumption structure had significantly positive effects on transport sector carbon
emissions efficiency, whereas the urbanization, transportation intensity, transportation
energy intensity, and transportation service structure hada negative effect on transport
sector carbon emissions efficiency.
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i E: In the context of the capital-constrained newsvendor problem under an implicit
bankruptcy cost, we explore how such a cost affects a capital-constrained retailer's
financing mode selection decision between bank credit financing (BCF) and trade credit
financing (TCF). We first study the problem in a single credit channel where the retailer
can choose only one of the two financing modes. We find that the retailer prefers TCF to
BCF only when the TCF interest rate (TCF-IR) is lower than a threshold, and the
"dominant area" of TCF expands with increasing bankruptcy cost. We then study the
problem in a dual credit channel where the retailer can choose a portfolio comprising
BCF and TCF, and examine two repayment sequences, i.e., repaying BCF first, and vice
versa. We propose two approaches to solve the problems. We find that if BCF is repaid
first, as the TCF-IR increases from zero, the retailer first chooses only TCF, then a
portfolio comprising BCF and TCF, and finally only BCF. On the other hand, if TCF is
repaid first, the retailer always chooses the single credit channel (BCF or TCF) if the
TCF-IR is not greater than a threshold or the bankruptcy cost is higher than a threshold;
otherwise, a portfolio comprising BCF and TCF, or only BCF. Finally, we conduct
numerical experiments to verify our main theoretical findings and examine the effects of
the retailer's internal capital endowment on its financing mode selection decision,
showing that a wealthier retailer is more likely to prefer BCF to TCF.
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4 E: This paper studies the "Capital-constrained Newsvendor (CCNV)" problem in a

Supply Chain Finance (SCF) system where the manufacturer offers a buyback (BB)
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contract to compensate the lender in the case of the retailer's default. Firstly, a three-level
Stackelberg game in the SCF system is characterized with the bank acting as a leader, the
manufacturer as a sub-leader and the retailer as a follower. Then, the equilibriums of the
SCF game are investigated under a monopolistic bank market and a competitive bank
market respectively. On that basis, the coordination strategies of the SCF system are
analyzed. It is found that a buyback contract combined with a wholesale price contract
fully coordinates the overall SCF system, and all the SCF members benefit from the
coordination as long as the buyback price coefficient falls within a favorable range known
as the "Pareto Zone". Additionally, a conditional buyback (CBB) contract is studied in the
SCF system, and the partial credit guarantee (PCG) contract of Yan, Sun, Zhang, and Liu
(2016) is further compared with our BB/CBB contract, confirming the substitutability of
these two contracts in an SCF system.
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2 Based on the principal-agent theory, we give a theoretical interpretation on
evolution of the complex partnerships between the online SCF (supply chain finance)
providers in China. First, we describe the principal-agent relationships and analyze the
optimal profit-sharing contracts between the banks and the B2B platforms. Then, from a
dual perspective of leadership transfer and absolute benefit change, we explain the
behavioral choices of the banks in the cooperation. Results show that, at the initial stage
of growth of the platforms' abilities to rate online borrowers, the leadership and the
absolute benefit of the banks will suffer a "double decline," which explains why the
leading banks in China "divorced" the B2B platforms during 2011 to 2013. However, as
the platforms' rating abilities grow to "maturity," the absolute benefit of the banks will
finally exceed its original level, and then the rational banks would cooperate with the
platforms again even at the expense of losing a portion of their leadership, which answers
why the banks in China have come back to "remarry" the B2B platforms since 2014.
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% : The emergence of ridesharing has spread against the background of the sharing
economy. There have been a lot of controversies since the emergence of ridesharing,
particularly regarding regulatory issues. The safety regulation of the ridesharing industry
involves many parties, including governments, platform companies, and society at large.
Currently, because of the influence of information asymmetry, it increases the uncertainty
of governments' regulation effect and the difficulty of making regulation measures.
Meanwhile, social media, one of the most important forces of social regulation, has not
paid enough attention to playing an appropriate role in the safety regulation of the
ridesharing industry. Therefore, this study constructs an evolutionary game model
between governments and platform companies that concerns the safety regulations of
ridesharing passengers under social media participation. The influence path of social
media is explored by model solution and numerical simulation. Our results indicate that
social media participation has a positive impact on this safety regulation. Specifically,
social media participation could reduce governments' regulatory costs and encourage it to
strictly regulate. The exposure of social media could bring losses to platform companies
involved and promote platform companies' investments in improving passengers' safety.
This study provides a decision basis for governments to introduce social media in the
safety regulation of the ridesharing industry.
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FrE: CO2 emission in transportation sector across 51 countries along the Belt and Road
from 2000 to 2014
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$EE: The transportation sector is a key economic sector and an important source of CO2
emissions. Due to these environmental implications and a desire to reduce emission
levels, the number of empirical analyses on the transportation sector have increased
significantly in recent times. Given this pretext, our study examines the heterogeneity and
spatial autocorrelation CO2 emissions of the transportation sector for 51 belt and road
economies from 2000 to 2014. As part of analysis, we examine the heterogeneity of CO2
emissions in the transportation sector through the use of the Theil index and
semi-variogram analysis. Furthermore, our study also analyzed the global and local
spatial autocorrelation of transport sector CO2 emissions using the Moran index for
participating countries. From the analysis, this study found that the transportation CO2
emission intensity of Central and Western Asia and North Africa is significantly higher
than that of other regions along the belt and road, and there is a strong spatial correlation
in Southeast Asian countries. Our research provides a key reference point for
governments by proposing carbon-reduction policies and the promotion of greener
developmental initiatives within the transportation sector. (C) 2020 Elsevier Ltd. All
rights reserved.
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4 E: The Eurasian logistics corridor is as important transportation hub delivering goods
and services to countries along the belt and road. While greatly promoting the economic
and social development of countries in the region, the corridor also presents enormous
energy consumption and CO2 emission challenges. In order to assess these demands, our
study combines the Tapio decoupling model and the logarithmic mean divisia index
(LMDI) to analyze the relationship between transportation sector development and CO2
emissions. Our study shows that transportation-intensity effect is the main driving force
behind CO2 emission reductions in developed countries, while the energy-intensity effect
is key to reducing transportation CO2 emissions in developing countries. Moreover, we
demonstrated that carbonand transportation-intensity effects inhibit transportation CO2
emissions, while the factors of economic structure and population size help to increase
transportation CO2 emission levels. Finally, our research provides an important reference
for economies seeking to develop greener transportation sectors.
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$EE: The belt and road has developed into the most active economic corridor in the
world, with its economic exchanges greatly stimulating the demand for transportation. Its
development also poses greater challenges to those seeking to reduce the level of CO2
emissions within the transportation sector. This paper selects panel data from 51 countries
along the belt and road over the 2000-2014 period. First, using the Theil model, we
analyze the transportation sector CO2 emissions intensity trends from countries along the
belt and road for the period under observation. The Tapio decoupling model is also
conducted to better understand the relationship between the overall and regional CO2
emissions and transportation industry growth for countries along belt and road.
Additionally, using ArcGIS, the significant evolving regions of CO2 emission intensity in
the transportation sector is visualized, and a series of relevant policy suggestions are put
forward. The empirical results indicate that the output value and CO2 emissions of the
transportation sector of all the countries along the belt and road increased, however the
CO2 emissions intensity showed an overall decline with a polarization trend. This study
also found that there are three states of decoupling: weak decoupling, recessive coupling
and expansive negative decoupling over the period of analysis. Moreover, by offering
different regions along the belt and road decoupling state, this study can provide a
reference for governments by proposing carbon-reduction policies and promoting green
developments within the transportation sector. (C) 2020 Elsevier Ltd. All rights reserved.
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EE: Purpose - This study investigates the impact of inland port development in China
on the promotion of bilateral trade flows between China and South Korea.
Design/methodology - The probable association between the establishment of inland ports
and Sino-Korea trade was estimated using gravity models. In this regards, two sets of data
were collected. The first dataset consists of the baseline variables of a gravity model,
while the second one includes variables of logistics infrastructure development. The
indicators of logistics infrastructure development include inland ports, the amount of
government expenditure on transport infrastructure, the lengths of roads and railways, the
number of trucks and the number of logistics industry workforce.

Findings - The results show that inland port development has a positive impact on
facilitating bilateral trade between China and South Korea. However, the positive
association holds only for Chinese regions with a large trade volume and a proximity to
seaports. In other regions, the impact of inland ports is not statistically significant.
Originality/value - To the best knowledge of the authors, this study is the first attempt to
explore the economic impact of inland ports in China. In addition, the findings in this
paper provide both policy and managerial implications for the future development of
inland ports, such as the strategic location of inland ports and integrated intermodal
operations.
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EE: The construction of intelligent transportation system is of great benefit to the
efficiency, safety and fairness of urban residents' travel. This paper focuses on a passing
dilemma at Y intersection. An intelligent transportation points system (ITPS) based on
Elo rating system is proposed to attempt to solve this dilemma. The drivers in the
simulation system are given reinforcement learning ability based on Q-learning
algorithm, by evaluating the benefits of each behavior. The conclusions are summarized
as follows. For pure selfish drivers group, the application of ITPS has little impact on
cooperation. For heterogeneous drivers group, the cooperation probability and passing
efficiency of drivers can be improved by the regulation of the ITPS. Meantime, the
fairness between drivers could be also maintained. It means that the application of ITPS
can achieve the unity of fairness and efficiency. From a long-term perspective, the
establishment of the ITPS will be a strong guarantee for the reciprocity of the travelers'
efficiency and fairness. Therefore, this study is conducive to the future construction of
more perfect urban traffic intelligent system. (C) 2019 Elsevier Inc. All rights reserved.
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HEE: Public-private partnerships (PPPs) are widely used to achieve sustainable
infrastructure provision. The purpose of this research is to monitor the effects of PPPs in
practice. This study calculated the operational efficiency of toll roads in Mainland China
and examined the effect of the transformation from government operations to concession
on their operational efficiency. The results showed that toll road operations were
inefficient in terms of cost savings and that there were significant regional differences in
the impact of concession on operational efficiency among three regions. Concession
played a positive role in improving the operational efficiency in the eastern region; on the
contrary, the influence was significantly negative in the western region. The effect on the
central region was not significant. The results indicated that the efficiency advantages of
concession were not given full play. The governments of economies in transition should
pay more attention to the implementation environment of PPPs to make infrastructure
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operations more sustainable.
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5 HEIZ %30 E: 113

4 E: Improving green dynamic capability is an important business strategy to enhance
enterprises' competitive advantage. This study proposes a theoretical framework that
considers the business model and green production to analyze how green dynamic
capability can be fostered by enterprises. In this study, 202 managers of Chinese
construction enterprises were questionnaire surveyed, and partial least squares structural
equation modelling was used to test hypotheses. Results show that: (a) the business model
is positively related to green dynamic capability, so enterprises need to adjust business
model to balance economic benefits and environmental responsibility; and (b) green
production directly and indirectly affect green dynamic capability through a positive
mediating role of the business model. This study extends the current literature on dynamic
capability by investigating the relationship between the business model, green production,
and green dynamic capability. This study also provides guidance for enterprises to
enhance green dynamic capability and promote sustainable development.
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HEE: The transportation industry is challenged by the need for capacity optimization,
energy saving and decreasing emissions. Improving our understanding of capacity
utilization is important for achieving a strong transportation system. This article analyzes
the relationship between carbon dioxide emissions and final energy consumption in the
transportation industry. The capacity utilization of China's transportation industry in the
period 2011-2017 is explored by two improved DEA-based difference methods. They
assess the status quo of China's capacity utilization and explores effective mechanisms to
increase it. In addition, the rationale and accuracy of both measurement models are
analyzed. Results show that: (1) the relationship between CO2 emissions and final energy
consumption can be taken advantage of to improve the accuracy of capacity utilization
measurements. (2) China's transportation industry has suffered from the underutilization
of capacity, especially in the past three years. (3) Regional differences in capacity
utilization are significant, being Southwestern China the region that has most seriously
underutilized its capacity. (4) Promoting transportation technology innovation and more
rational transportation resources planning are two key mechanisms to improve capacity
utilization. This paper broadens our research knowledge of the transportation industry by
proposing new measurement approaches for capacity utilization. These can be used to
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implement more effective and targeted policies, better allocate production resources, and
closely monitor capacity utilization.
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The case of Xi'an
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H%%: While balancing economic progress and environmental pollution, environmental
regulation plays a vital role conditioning green innovation. However, most research
focuses on the effect of such regulations at the industry-or regional-level, lacking
city-level analysis. Using the city of Xi'an (China) as a case study, environmental
regulations and their effect on urban green innovation are analysed. First, using a
slacks-based measure of directional distance functions (SBM-DDF) model we measure
the green innovation efficiency of Xi'an from 2003 to 2016. Regression analysis is then
used to explore the green innovation effect under the implementation of three
environmental regulations, including command-and-control, market-based, and voluntary.
Results indicate that market-based and voluntary regulations are more efficient at
stimulating green innovation than command-and-control environmental regulations. The
environmental regulations and green innovation efficiency also have non-linear inverted
U-shape relationships. The findings will help policy makers to design more effective
environmental regulations.
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management practices: a case study

{E3& : Zhang, JX (Zhang, Jingxiao); Ouyang, Y (Ouyang, You); Li, H (Li, Hui);

Ballesteros-Perez, P (Ballesteros-Perez, Pablo); Skitmore, M (Skitmore, Martin)

KR H R¥: ENGINEERING CONSTRUCTION AND ARCHITECTURAL

MANAGEMENT #%:27 #i: 8 %%

Fi: ST J: 2047-2078 DOI: 10.1108/ECAM-06-2019-0321 7V I H#1: MAY

2020 HAREFE: SEP 21 2020

Web of Science #Z.LAEHH "HEHIK": 0

IR ET: 0

RS (BL 180 R): 5

ER%E (2013 £ES): 15

5 FBZS% RS 114

% Purpose Cultural differences between employees of different nationalities are

hindering the development of some transnational joint ventures. Describing and

modelling the positive (or negative) factors that cause joint venture employees to accept

(or reject) joint management business practices is of great value to all corporations

operating abroad with locally sourced employees. Design/methodology/approach This

study uses a Sino-Japan construction joint venture project as a representative case study.

First, structural equation modelling is used to identify the factors influencing Chinese

employees' acceptance of joint venture management practices. Then, a system dynamics

model is adopted to simulate the time-dependent effects of the incentives. Findings The

study results (1) indicate which incentives strongly affect employee acceptance of joint

venture management practices; (2) identify inefficient management practices in

cross-cultural joint ventures; and (3) provide evidence that the employees' perceptions of

clear purpose, good working relationships and helpful mechanisms positively and directly

also support their acceptance of joint management practices. Originality/value -A

dynamic simulation method is used to analyse the influence of various incentive factors

on employee acceptance of joint management. This provides unprecedented information

regarding how these factors interact with each other, hence how their effectiveness varies

(both positively and negatively) over time. Further findings also provide new ideas for

joint venture managers to adopt more effective management methods.
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FRR&: Internal relationships of market-oriented EFQM enablers in the Chinese
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HE: Purpose Service-oriented innovation economies are becoming the new trend for the
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construction industry. Benchmarking the quality management level of developed
countries and improving quality management are also becoming necessities for promoting
innovation in the economy. The purpose of this study is to analyse the internal
relationships between the five enablers of the European Foundation for Quality
Management (EFQM) Excellence model, based on a market-oriented strategy, to serve as
a framework for managing and improving quality. Design/methodology/approach
Considering the different market environment and culture, this study refines the strategy
enabler based on Zebal and Goodwin's (2011) Developing Country Market Orientation
Scale, and builds a market-oriented EFQM Excellence model. Structural equation
modelling (SEM) is used to analyse the results of a questionnaire survey of 683 China
construction industry top enterprises to explore the internal relationships between the
model's five enablers. Findings (1) "Leadership" has a positive influence on
"Market-Oriented Strategy", "People" and "Partnerships and Resources"; (2)
"Market-Oriented Strategy" has positive influence on "Partnerships and Resources"; (3)
"People" has a low influence on "Processes, Products and Services"; (4) "Partnerships and
Resources" has a medium influence on "Processes, Products and Services" and (5) the
relationships between "Market-Oriented Strategy" and "People", "Partnerships and
Resources" are not significant. Originality/value This study refines the strategy enabler of
the original EFQM Excellence model with Zebal and Goodwin's (2011) Developing
Country Market Orientation Scale. It also develops a market-oriented EFQM Excellence
model that is suitable for developing countries, and it tests the implicit relationships of its
five new enablers in an innovation environment where cultural differences exist.
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HEE: As most industries in developing countries still follow a relatively rough
development model, relying on expansionary investment and paying high environmental
costs to promote economic growth, they also face the predicament of excess capacity.
Conducting capacity utilization (CU) measurement research is the core of dealing with
excess capacity. However, most existing research into capacity utilization is concentrated
in the manufacturing, coal, and other industries. The quantitative evaluation of the
construction industry capacity utilization is very rare, and the environmental impact
factors are neglected.

This study aims to develop a capacity utilization measurement index system and use it for
the measurement of the construction industry capacity utilization. In doing this, based on
the undesirable output perspective, it establishes a capacity utilization measurement index
system that considers energy consumption and undesirable output (CO2) for the
measurement of construction industry capacity utilization. Two data envelopment
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analysis-based (DEA-based) difference methods (the "no variable-link difference" and the
"adding variable-link difference" methods) are used to measure China's construction
industry capacity utilization between 2011 and 2017.

The findings indicate that using the adding variable-link difference method is more
accurate than the no variable-link difference method. It is also shown that the
underutilization of capacity in China's construction industry in 2011-2014 is more
serious, but it has improved in the past three years. In addition, with the exception of the
Jiangsu and Guangxi provinces, there is underutilization of capacity in the construction
industry in other provinces and cities in China.

This study extends the existing knowledge system of capacity utilization, including the
evaluation system, measurement, and assessment of capacity utilization, and management
implications. Based on the perspective of undesirable outputs, this study lays a foundation
for research into the capacity utilization in various industries by considering
environmental factors. This study has practical significance for China and other
developing countries to establish a nationwide capacity monitoring system. (C) 2019
Elsevier Ltd. All rights reserved.
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H4E: Purpose This research aims to develop an approach to assess the reliability of
integrated construction supply chains via an integrated model of building information
modelling (BIM) and the lean supply chain (LSC). It reflects the synergistic workflow
between BIM and LSC as a novel approach to improve the reliability of construction
projects. Design/methodology/approach This research evaluates the reliability of the
BIM-LSC approach through a combination of entropy theory, set pair analysis (SPA), and
Markov chains (EESM). An exploratory survey was conducted to collect data from 316
industry professionals experienced in BIM and LSC. Subsequently, multiple cycles of
calculations were performed with indirect data inputs. Finally, a reliability evaluation
index is established for the BIM-LSC approach and potential applications are identified.
Findings The results show that the EESM model of BIM-LSC developed in this study can
handle not only supply chain reliability evaluation at a given state but also the prediction
of reliability in supply chain state transitions due to changing project conditions. This is
particularly relevant to the current environment of the construction project, which is
characterised by an increasing level of complexity in terms of labour, technology, and
resource interactions.

Research limitations/implications - Future research could consider the accuracy and
validity of the proposed model in real-life scenarios with by considering both quantitative
and qualitative data across the entire lifecycle of projects.
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Practical implications - The research offers a model to evaluate the reliability of the
BIM-LSC approach. The accuracy of BIM supply chain reliability analysis and prediction
in an uncertain environment is improved.

Originality/value The BIM-LSC reliability evaluation and prediction presented in this
study provides a theoretical foundation to enhance understanding of the BIM-LSC in the
construction project context.
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HHE: In this study, we investigate a bilevel optimization model for the hazmat

transportation problem with lane reservation. The problem lies in selecting lanes to be

reserved in the network and planning paths for hazmat transportation tasks. The trade-off

among transportation cost, risk, and impact on the normal traffic is considered. By using

the traffic flow theory, we quantify the impact on the normal traffic and modify the

traditional risk measurement model. The problem is formulated as a multiobjective

bilevel programming model involving the selection of reserved lanes for government and

planning paths for hazmat carriers. Two hybrid metaheuristic algorithms based on the

particle swarm optimization algorithm and the genetic algorithm, respectively, are

proposed to solve the bilevel model. Their performance on small-scale instances is

compared with exact solutions based on the enumeration method. Finally, the

computational results on large-scale instances are compared and sensitivity analysis on

the key parameters is presented. The results indicate the following: (1) Both algorithms

are effective methods for solving this problem, and the method based on the particle

swarm optimization algorithm requires a shorter computation time, whereas the method

based on the genetic algorithm shows more advantages in optimality. (2) The bilevel

model can effectively reduce the total risk of the hazmat transportation while considering

the interests of hazmat carriers and ordinary travellers. (3) The utilization rate of reserved

lanes increases with an increasing number of tasks. Nevertheless, once the proportion of

hazmat vehicles becomes excessive, the advantage of reducing the risk of the reserved

lanes gradually decreases.
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Evolutionary Game Analysis for Portfolio Policies
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H4 % Previous literature has shown that manufacturers' choices between radical and
incremental green innovation modes can greatly impact the tradeoff between industry
growth and carbon emission reduction. Yet, how the government can motivate
manufacturers to implement radical green innovations to reduce carbon emission is
unclear. In this paper, the researchers construct an evolutionary game model to analyze
the joint impacts of carbon tax and innovation subsidy on manufacturers' choices of green
innovation mode. We derive the conditions for manufacturers' stable strategies. Based on
those results, we find that four factors-carbon tax, innovation subsidy, consumer green
preference, and manufacturers' capabilities of absorbing and adopting new
technologies-may facilitate the choice of radical innovation. Furthermore, we conduct
numerical simulations to verify the theoretical results, and further illustrate how the
synergy of carbon tax rate and subsidy level affects the evolution of the green innovation
mode choices. Specifically, we demonstrate the superiority of portfolio policy in the early
stage of green innovation over single policy. In contrast, in the later stage, it is carbon tax
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but not innovation subsidy that remains effective. We discuss the insights for the
government to formulate appropriate environmental policies to effectively promote the
adoption of green innovation and reduce carbon emission.
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4 E: This study seeks to investigate the endogenous relationship between financial
leverage, economic growth and environmental degradation in China by employing a the
generalized moments method (GMM) panel vector autoregressive (PVAR) approach with
a panel of data from China's 30 provinces over the period 1997-2016. Three key results
arise. First, financial leverage can significantly lessen economic growth, while economic
growth decreases financial leverage. Second, economic growth provides an important
impetus to boost carbon emissions. Finally, carbon emissions have inversely pushed up
financial leverage. These results reflect to some extent China's impressive rate of
economic growth, which has been attained via continuously supporting inefficient
state-owned enterprises and heavy and polluting industries through bank loans. The
results are further supported by the variance decomposition. The findings provide
valuable policy implications for deepening financial supply-side structure reform to
transform and upgrade China's real economy. These policy implications are conductive to
developing a low-carbon economy.
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FEE: Purpose
The purpose of this study is to develop a better understanding of how relational
embeddedness offers marketing channel partners both benefits and hazards. The nonlinear
effect of relational embeddedness on channel opportunism is investigated. Influence
strategies (i.e. coercive and noncoercive influence) are also examined as mediators of this
nonlinear effect.
Design/methodology/approach
Survey data are gathered from a sample of 149 manufacturers in China. The hypotheses
are tested through regression analysis.
Findings
The results support the hypothesis that relational embeddedness has a U-shaped effect on
opportunism, and that this relationship can be mediated through noncoercive influence
strategies. The results also indicate that coercive influence has an inverted U-shaped
effect and noncoercive influence has a U-shaped effect on opportunism.
Research limitations/implications
This research serves as a launching point for further investigations into the "black box" of
the double-edged effects of relational embeddedness. Other channel behavior constructs
can be explored in future studies.
Practical implications
Firms should be aware of the benefits and pitfalls associated with relational
embeddedness in marketing channels. They should be alert to using influence strategies
when managing channel opportunism.
Originality/value
This study addresses the dilemma of embeddedness in marketing channel relationships
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and reveals its causes and mechanisms by exploring the mediating effects of influence
strategies.
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FEE: Purpose The purpose of this study is to identify and prioritize the factors that can
positively influence the implementation of a blockchain-based supply chain via an
integrated framework. To the best of the authors' knowledge, no previous study has
focused on prioritizing these factors. Design/methodology/approach First, this study
conducts a multivocal literature review, and a total of 48 success factors (SFs) are
identified and mapped into 11 categories. Second, the identified success factors and their
categories are further validated by industry practitioners using a questionnaire survey
approach. Finally, this study applies an analytical hierarchy process to prioritize the
identified SFs and their categories and to assess their importance for successful
blockchain implementation in the supply chain management process. Findings The
"Accessibility" category has the highest importance, and the "Overall efficiency" category
has the second highest rank. As far as the success factors are concerned, "Trackability"
and "Traceability" are considered to be the prime success factors of a blockchain-based
supply chain. The taxonomy of the categories and their success factors provide an outline
for supply chain organizations to establish a strategy to implement blockchain
technology. Practical implications This technology can be practically applied in a
sustainable supply chain. Another vital application of this blockchain technology is in
banking and finance because of the blockchain's immutable data recording property.
Originality/value To the best of the authors' knowledge, there is no previous study
focused on building a taxonomic model that allows supply chain organizations to
compare this paper's model with existing models and outline the necessary actions to
improve supply chain activities. The questionnaire-based survey developed to validate the
success factors in real-world practices and the factors' prioritization can help academic
researchers and industrial practitioners to set their strategic goals accordingly.
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FEE: Electric bikes play an important role in the urban transportation system in China.
Yellow-light running behavior of riders is one of the most critical factors for e-bike riders
involved in traffic crashes at intersection. The main purpose of this study is to explore
how a variety of factors affect e-bike riders' yellow-light running behaviors at intersection
by a field observation conducted in Xi'an, China. Based on 396 e-bike riders who faced
yellow-light samples, two analytical methods, the principle component analysis logistics
model and a base logistics model, were employed to evaluate the impacts of contributing
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factors on e-bike riders' yellow-light running behavior. The modeling results showed that
seven variables significantly affect the e-bike riders' yellow-light running behavior, which
were the approaching speed of e-bike, the distance to stop line, riders' age and gender
attributes, type of e-bike, and the characteristics of intersection including the width of
intersection and the existence of physical barriers. This study can provide valuable
insights into understanding e-bike riders' yellow-light running behavior and may also help
decision makers propose countermeasures to reduce e-bike rider-related crashes at
intersection.
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{#i£: Mobile phone use while driving has become one of the leading causes of traffic

accidents and poses a significant threat to public health. This study investigated the

impact of speech-based texting and handheld texting (two difficulty levels in each task)

on car-following performance in terms of time headway and collision avoidance

capability; and further examined the relationship between time headway increase strategy

and the corresponding accident frequency. Fifty-three participants completed the

car-following experiment in a driving simulator. A Generalized Estimating Equation

method was applied to develop the linear regression model for time headway and the

binary logistic regression model for accident probability. The results of the model for

time headway indicated that drivers adopted compensation behavior to offset the

increased workload by increasing their time headway by 0.41 and 0.59 s while conducting

speech-based texting and handheld texting, respectively. The model results for the

rear-end accident probability showed that the accident probability increased by 2.34 and

3.56 times, respectively, during the use of speech-based texting and handheld texting

tasks. Additionally, the greater the deceleration of the lead vehicle, the higher the

probability of a rear-end accident. Further, the relationship between time headway

increase patterns and the corresponding accident frequencies showed that all drivers'

compensation behaviors were different, and only a few drivers increased their time

headway by 60% or more, which could completely offset the increased accident risk

associated with mobile phone distraction. The findings provide a theoretical reference for

the formulation of traffic regulations related to mobile phone use, driver safety education

programs, and road safety public awareness campaigns. Moreover, the developed

accident risk models may contribute to the development of a driving safety warning

system.
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FrR&: Factors Influencing the User Acceptance of Automated Vehicles Based on
Vehicle-Road Collaboration

YE#: Deng, MY (Deng, Mingyang); Guo, YS (Guo, Yingshi); Fu, R (Fu, Rui); Wang, C
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4 E: The development of smart highway and vehicle-road collaboration has stimulated
the market applications of automated vehicles. However, consumer acceptance of
automated vehicles will influence the time course of automated driving technology
promotion. This research explores user acceptance and demand for automated vehicles
based on vehicle-road collaboration and identifies which factors drive the acceptance of
automated vehicles. A sample of 3900 questionnaires are obtained through classification
sampling. The descriptive statistical analysis of 3594 effective multi-source sample data
shows that the user acceptance of automated vehicles based on the vehicle-road
collaborative environment is 70.94%. The results show that the five categories of groups
have significant differences in the acceptance of automated vehicles, and the focus on
individual variables is higher than the overall acceptance. Due to the contradiction and
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dependence among various variables, multiple regression analysis is introduced. The
results show that the six variables of safety, practicability, economy, highly automated
driving functions, vehicle-road collaborative fusion application, and after-sale service
have a significant positive impact on the acceptance of automated vehicles. The reasons
why these six factors affect user acceptance are then analyzed in depth. The fitting model
and acceptance value range obtained by this research can be used for market research.
The research findings provide data support and theoretical reference for the research and
development, marketing, teaching, and servicing of autonomous driving technology.
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HE: The use of mobile phones while driving is a very common phenomenon that has
become one of the main causes of traffic accidents. Many studies on the effects of mobile
phone use on accident risk have focused on conversation and texting; however, few
studies have directly compared the impacts of speech-based texting and handheld texting
on accident risk, especially during sudden braking events. This study aims to statistically
model and quantify the effects of potential factors on accident risk associated with a
sudden braking event in terms of the driving behavior characteristics of young drivers, the
behavior of the lead vehicle (LV), and mobile phone distraction tasks (i.e., both
speech-based and handheld texting). For this purpose, a total of fifty-five licensed young
drivers completed a driving simulator experiment in a Chinese urban road environment
under five driving conditions: baseline (no phone use), simple speech-based texting,
complex speech-based texting, simple handheld texting, and complex handheld texting.
Generalized linear mixed models were developed for the brake reaction time and rear-end
accident probability during the sudden braking events. The results showed that handheld
texting tasks led to a delayed response to the sudden braking events as compared to the
baseline. However, speech-based texting tasks did not slow down the response.
Moreover, drivers responded faster when the initial time headway was shorter, when the
initial speed was higher, or when the LV deceleration rate was greater. The rear-end
accident probability respectively increased by 2.41 and 2.77 times in the presence of
simple and complex handheld texting while driving. Surprisingly, the effects of
speech-based texting tasks were not significant, but the accident risk increased if drivers
drove the vehicle with a shorter initial time headway or a higher LV deceleration rate. In
summary, these findings suggest that the effects of mobile phone distraction tasks, driving
behavior characteristics, and the behavior of the LV should be taken into consideration
when developing algorithms for forward collision warning systems.
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4 E: Speed has an important impact on driving safety, however, this factor is not
included in existing safety warning algorithms. This study uses lane change systems to
study the influence of vehicle speed on safety warning algorithms, aiming to determine
lane change warning rules for different speeds (DS-LCW). Thirty-five drivers are
recruited to carry out an extreme trial and naturalistic driving experiment. The vehicle
speed, relative speed, relative distance, and minimum safety deceleration (MSD) related
to lane change characteristics are then analyzed and calculated as warning rule
characterization parameters. Lane change warning rules for a rear vehicle in the target
lane under four-speed levels of 60 <= v <70 km/h, 70 <less than or equal to> v < 80
km/h, 80 <less than or equal to> v < 90 km/h, and v <greater than or equal to> 90 km/h
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are established. The accuracy of lane change warning rules not considering speed level
(NDS-LCW) and ISO 17387 are found to be 87.5% and 79.8%, respectively.
Comparatively, the accuracy rate of DS-LCW under four-speed levels is 94.6%, 93.8%,
90.0%, and 92.6%, respectively, which is significantly superior. The algorithm proposed
in this paper provides warning in the lane change process with a smaller relative distance,
and the accuracy rate of DS-LCW is significantly superior to NDS-LCW and ISO 17387.
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FEE: In the development of effective rear-end collision alarm systems, understanding the
factors that influence the perception response times (PRT) of drivers is important for the
design of a reasonable lead time for the warning (or intervention) of likely collisions.
Previous studies have proposed different approaches for examining the impact of
situational or individual factors on the PRT of drivers. However, unobserved
heterogeneity has not been considered and neither has a duration-modeling approach been
used, resulting in a lack of accurate estimation. The purpose of the present study was to
explore the effect of the driving situation and individual differences on the PRT of drivers
while also considering unobserved heterogeneity. A total of 101 participants were
exposed to different levels of secondarily cognitive load and situational urgency in
simulated d scenarios. Several accelerated failure time (AFT) duration models, both with
and without heterogeneity, were developed to model the PRT of drivers, while factors
related to driving situation and individual differences were incorporated. The results
indicate that influential factors include age, working memory capacity (WMC), cognitive
load, and initial time headway exerted significant effects on the PRT of drivers. The
hazard rate changed by 14.4%, 22.6%, and 7.5% when age, cognitive load, and initial
time headway changed by one unit, respectively. Furthermore, the hazard rate decreases
by more than 20% for individuals with higher WMC compared with baseline individuals.
These results suggest that the AFT model that considers unobserved heterogeneity can
provide a more accurate estimation of the PRT compared to other duration models. These
findings can be expected to provide a further understanding of drivers' braking behaviors,
which will contribute to the development of advanced driving assistant systems as well as

safety assessments of in-vehicle information and communication technologies.
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4% : The traffic equilibrium assignment problem under tradable credit scheme (TCS) in
a bi-modal stochastic transportation network is investigated in this paper. To describe
traveler's risk-taking behaviors under uncertainty, the cumulative prospect theory (CPT)
is adopted. Travelers are assumed to choose the paths with the minimum perceived
generalized path costs, consisting of time prospect value (PV) and monetary cost. At
equilibrium with a given TCS, the endogenous reference points and credit price remain
constant, and are consistent with the equilibrium flow pattern and the corresponding
travel time distributions of road sub-network. To describe such an equilibrium state, the
CPT-based stochastic user equilibrium (SUE) conditions can be formulated under TCS.
An equivalent variational inequality (VI) model embedding a parameterized fixed point
(FP) model is then established, with its properties analyzed theoretically. A heuristic
solution algorithm is developed to solve the model, which contains two-layer iterations.
The outer iteration is a bisection-based contraction method to find the equilibrium credit
price, and the inner iteration is essentially the method of successive averages (MSA) to
determine the corresponding CPT-based SUE network flow pattern. Numerical
experiments are provided to validate the model and algorithm.
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Frm&: Driver behaviour and traffic accident involvement among professional urban bus
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HHE: The present research aimed to investigate specific behaviors of professional urban
bus drivers in China with the revised Driver Behavior Questionnaire (DBQ), and to define
the relationships among various driving behaviors (errors, positives, inattention errors,
violations), background information (age, years of driving experience, mobility, etc.),
self-assessment, and traffic accident. To achieve such goals, the present research designed
a four-dimensional DBQ with 20 items for professional urban bus drivers in China. The
KMO coefficient of the whole scale was 0.835, and Bartlett's test was statistically
significant (p < 0.000), which demonstrated strong validity of the scale and should be
suitable for factor analysis. The four loading factors accounted for 58.991%. In addition,
the reliability and effectiveness of the present 20-item scales were measured. The
coefficient of internal consistency-Cronbach's alpha coefficient was 0.881 and the
Cronbach's Alpha Based on Standardized Items was 0.911. This showed that driving
behavior scale of professional bus drivers in China was of high reliability and validity.
The analysis showed that among the four factors, positive driving behaviors were
significantly associated with errors, inattention errors and violations, respectively. Errors,
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inattention errors and violations correlated positively with each other. This verified that
the correlation coefficient of each factor was medium and high, which indicated that the
scale had good difference validity. The test content of the total scale was also highly
consistent with the test content of each factor, which indicated that the revised scale had
good standard related validity. According to the accident prediction model, the variables
that significantly affected the occurrence of traffic accidents were daily driving time,
positive driving behavior, SE2 (Driving safety), SE3 (Aberrant driver behaviors). The
results showed that professional bus drivers often working overtime were most likely to
have accidents. The probability of traffic accidents decreased by 53% for every unit of
positive driving behavior frequency of professional bus drivers. The more they felt that
they had the tendency of aberrant driving behavior, the more likely they were to have
traffic accidents. To summary, the present research contributed to validating and
improving the DBQ for professional urban drivers in China. (C) 2020 Elsevier Ltd. All
rights reserved.

A5 : W0S:000579825000015

1% 5 : English

CHRFERY: Article

YE3& =427 : Driver Behavior Questionnaire (DBQ); Positive driving behaviors;
Urban buses; Professional drivers; China

KeyWords Plus: ABERRANT DRIVING BEHAVIORS; CRASH
INVOLVEMENT; PERSONALITY; VIOLATIONS; ERRORS; RISKY;
QUESTIONNAIRE; VALIDATION; ATTITUDES; CLIMATE

Hihk: [Han, Wanli] Changan Univ, Coll Transportat Engn, Xian, Shaanxi, Peoples
R China.

[Zhao, Jianyou] Changan Univ, Sch Automobile, Xian, Shaanxi, Peoples R China.
JE A& ikt : Han, WL ((i4E3), Changan Univ, Coll Transportat Engn, Xian,
Shaanxi, Peoples R China.

BT BB A Hidik : 2017022011 @chd.edu.cn

H IR : ELSEVIER SCI LTD

H AR #ilk: THE BOULEVARD, LANGFORD LANE, KIDLINGTON, OXFORD
OX5 1GB, OXON, ENGLAND

Web of Science 257l: Psychology, Applied; Transportation

Wt /7 [): Psychology; Transportation

IDS 5: OD4LX

ISSN: 1369-8478

eISSN: 1873-5517

29 FRAHIRIE Y B #5745 : TRANSPORT RES F-TRAF
ISO RIRHIRYI4E S Transp. Res. Pt. F-Traffic Psychol. Behav.
RUF IR TS T+ 3 14

i H #: 2021-03-15

%9 %, 3t 36 %

79



F7@: Estimation of Regional Economic Development Indicator from Transportation
Network Analytics

{E#: Li, B (Li, Bin); Gao, S (Gao, Song); Liang, YL (Liang, Yunlei); Kang, YH (Kang,
Yuhao); Prestby, T (Prestby, Timothy); Gao, YQ (Gao, Yuqi); Xiao, RM (Xiao, Runmou)
KR H AR : SCIENTIFIC REPORTS #5: 10 M#A: 1 Uik

+5:2647 DOI: 10.1038/541598-020-59505-2 i 4F-: FEB 14 2020

Web of Science #%/UEHEH I "# 515K 0

WeEIHR Gt 0

RIS (Bale 180 K): 7

i FREL (2013 FES): 10

51 225 SCHREL: 70

i %: With the booming economy in China, many researches have pointed out that the
improvement of regional transportation infrastructure among other factors had an
important effect on economic growth. Utilizing a large-scale dataset which includes 3.5
billion entry and exit records of vehicles along highways generated from toll collection
systems, we attempt to establish the relevance of mid-distance land transport patterns to
regional economic status through transportation network analyses. We apply standard
measurements of complex networks to analyze the highway transportation networks. A
set of traffic flow features are computed and correlated to the regional economic
development indicator. The multi-linear regression models explain about 89% to 96% of
the variation of cities' GDP across three provinces in China. We then fit gravity models
using annual traffic volumes of cars, buses, and freight trucks between pairs of cities for
each province separately as well as for the whole dataset. We find the temporal changes
of distance-decay effects on spatial interactions between cities in transportation networks,
which link to the economic development patterns of each province. We conclude that
transportation big data reveal the status of regional economic development and contain
valuable information of human mobility, production linkages, and logistics for regional
management and planning. Our research offers insights into the investigation of regional
economic development status using highway transportation big data.
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FEE: The rapid aggregation of modern urban population and the rapid growth of car
travel lead to traffic congestion, environmental pollution, and other problems. In view of
the limited land resources in our country, it is impractical to meet residents' travel demand
by blindly increasing traffic supply. Therefore, addressing the urban road congestion
problem for sustainable development of modern cities, the paper makes research on
residents' travel behavior characteristics and travel preference under the condition of
multimodal transportation to formulate reasonable traffic demand management strategy
for the guide on public traffic demand, bus priority strategy, and congestion management.
The operation characteristic of each transportation mode is analyzed by comparing its
related traffic and economic characteristics. Multimode traffic choice behavior is
discussed by establishing multiple logistic regression models to analyze the main
influencing factors to travelers' social and economic attributes, travel characteristics, and
preference based on travel survey data of urban residents. The paper proposes the
development of an urban public transportation system and travelling mode shift from cars
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to public transportation as reasonable travel structure for congestion management and
sustainable development of modern cities.
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4 E: Distracted driving is a leading cause of traffic accidents. It is influenced by driver
attitude toward secondary tasks; however, field-based studies on the effects of
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low-perceived-risk tasks on lateral driving have rarely been reported. A total of 17
experienced non-professional drivers were recruited to participate in two secondary tasks:
a cognitive experiment (conversation) and a visual distraction experiment (observation of
following vehicles), each representing low-perceived-risk secondary tasks. One-way
analysis of variance (ANOV A) was conducted to evaluate the effects of
low-perceived-risk tasks on lateral driving performance. ANOVA results indicated that
compared with baseline (no task) lateral performance, lane-keeping ability was enhanced
during cognitive distractions. In the visual distraction experiment, more than 50% of the
distractions required 1-2 s. Lane deviation and its growth rate increased with the duration
of distraction. Compared with cognitive distraction, lane deviation increased significantly
with visual distraction, and lane-keeping performance was seriously impaired. For
low-perceived-risk tasks, visual distractions impaired driving safety more seriously,
compared with cognitive distractions, suggesting that drivers misjudge the risks
associated with visual tasks. These results can contribute to the design of advanced
driving-assistance systems and improve professional driver programs, potentially
reducing the frequency of traffic accidents caused by distracted driving.
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FEE: To better understand a driver's driving speed selection behaviour in low
illumination, a self-designed questionnaire was applied to investigate driving ability in
low illumination, and the influencing factors of low-illumination driving speed selection
behaviour were discussed from the driver's perspective. The reliability and validity of 243
questionnaires were tested, and multiple linear regression was used to analyse the
comprehensive influence of demographic variables, driving speed in a low-illumination
environment with street lights and driving ability on speed selection behaviour in low
illumination without street lights. Pearson's correlation test showed that there was no
correlation among age, education, accidents in the past 3 years, and speed selection
behaviour in low illumination, but gender, driving experience, number of night-driving
days per week, and average annual mileage were significantly correlated with speed
selection behaviour. In a low-illumination environment, driving ability has a significant
influence on a driver's speed selection behaviour. Technical driving ability under
low-illumination conditions of street lights has the greatest influence on speed selection
behaviour on a road with a speed limit of 120 km/h (beta = 0.51). Risk perception ability
has a significant negative impact on speed selection behaviour on roads with speed limits
of 80 km/h and 120 km/h (beta = -0.25 and beta = -0.34, respectively). Driving speed in
night-driving environment with street lights also has a positive influence on speed
selection behaviour in low illumination (beta = 0.61; beta = 0.28; beta = 0.37).
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4 E: Understanding car-following behavior in different countries is essential for the
design and development of autonomous driving and further development of active safety
systems that can function well worldwide, in particular, in mixed traffic conditions.
However, very few studies exist that compare car-following behaviors in different
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countries based on real driving data. This paper analyses the similarities and differences
of drivers' car-following behavior, in terms of time gap, gap distance, and time to
collision (TTC), using both China and Sweden datasets from real road driving studies, in
a bid to identify how these indicators affect drivers' speed control in car-following
situations. The results indicate that the highest frequency of gap distance is observed in
the same value range in both datasets, while the highest frequency of time gap in the
Sweden dataset is found at a lower value range than the corresponding value range in the
China dataset. For both datasets, time gap is observed to be a more reliable indicator for
car-following analysis than gap distance since it is less sensitive to speed variations.
Furthermore, TTC in the low travel speed ranges (v < 50 km/h) tends to be steady in
comparison with the TTC at other speed ranges, so the time gap in the high-speed ranges
is (v > 90 km/h). Therefore, time gap is recommended as the safety indicator for
car-following analysis in high-speed conditions, while a combination of time gap and
TTC is recommended for low-speed conditions, especially on urban roads.
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FEE: Leachate collection system (LCS) clogging is a common operational problem in
municipal solid waste (MSW) landfills in China, which can result in high leachate levels
that threaten the safety of landfill operations and subsequently increase the leachate
leakage risk. In our previous research, a filtration test was conducted and the physical
clogging effect was evaluated. To fully analyze the LCS failure, in this study, a set of
column experiments were carried out to investigate the biochemical clogging
development and mechanisms. Results showed that the biofilm and deposited CaCO3
composed the primary clogging materials. During the experimental period, the hydraulic
conductivities in simulated gravel and nonwoven geotextile drainage layers were
observed (91.7% and five orders of magnitude reduction), and decreased to 10(-4) and
10(-8) m s(-1), respectively. Therefore, the significance of the geotextile layer in LCS
designing needs to be reconsidered. The biochemical clogging was positively correlated
with volatile fatty acids (VFAs), and Ca2+ loading and the Ca2+ played the dominant
role. Meanwhile, an improved method for analyzing biochemical clogging development
was proposed.
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4% : The approaches monitoring fatigue driving are studied because of the fact that
traffic accidents caused by fatigue driving often have fatal consequences. This paper
proposes a new approach to predict driving fatigue using location data of commercial
dangerous goods truck (CDT) and driver's yawn data. The proposed location data are
from an existing dataset of a transportation company that was collected from 166 vehicles
and drivers in an actual driving environment. Six different categories of the predictor set
are considered as fatigue-related indexes including travel time, day of week, road type,
continuous driving time, average velocity, and overall mileage. The driver's yawn data are
used as a proxy for ground truth for the classification algorithm. From the six different
categories of the predictor set, we obtain a set of 17 predictor variables to train logistic
regression, neural network, and random forest classifiers. Then, we evaluate the
predictive performance of the classifiers based on three indexes: accuracy, F1-measure,
and area under the ROC curve (AUROC). The results show that the random forest is more
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suitable for predicting fatigue driving using location data according to its best accuracy
(74.18%), F1-measure (62.02%), and AUROC (0.8059). Finally, we analyze the
relationship between fatigue driving and driving environment according to variable
importance described by random forest. In summary, our results obviously exhibit the
potential of location data for reducing the accident rate caused by fatigue driving in
practice.
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H4E: The primary objective of this study is to understand the relationship between

driving risk of commercial dangerous-goods truck (CDT) and exposure factors and find a

way to evaluate the risk of specific transportation environment, such as specific

transportation route. Due to increasing transportation demand and potential threat to

public, commercial dangerous goods transportation (CDGT) has drawn attention from

decision makers and researchers within governmental and non-governmental safety

organization. However, there are few studies focusing on driving risk assessment of

commercial dangerous-goods truck by environmental factors. In this paper we employ

survival analysis methods to analyze the impact of risk exposure factors on non-accident

mileage of commercial dangerous-good truck and assess risk level of specific driving

environment. Using raw location data from six transportation companies in China, we

derive a set of 17 risk exposure factors that we use for model parameters estimation. The

survival model and hazard model were estimated using the Weibull distribution as the

baseline distribution. The results show that four factors - weather, traffic flow, travel time

and average velocity have a significant impact on the non-accident mileage of driver in

this company, and the assessment results of survival function and hazard function are

robust to the different levels of testing data. The employment time has some effect on the

results but does not result in a significant difference in most cases, and the task stability

has little impact on the results. The findings of this study should be useful for decision

makers and transportation companies to better risk assessment of CDT.
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FEE: Delivery riders, an occupation that has emerged from China's booming
E-commerce industry, have attracted widespread attention due to their red-light running
(RLR) and high accident rates. This study aimed to utilize the theory of planned behavior
(TPB) to investigate the psychological characteristics of delivery riders' RLR intentions.
A survey questionnaire was designed to collect data, including information regarding the
extended variables, the basic components of the TPB and demographic characteristics.
The survey was conducted in Xi'an, and 228 complete questionnaires were collected.
Structural equation modeling was used to examine the data, and a multiple group analysis
of the demographic variables was conducted. The results showed that the expanded TPB
model had a better model fit and higher variance explanation than the original TPB
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model. Extended constructs, i.e., conformity tendency (CT) and the traffic environment
(TE), were significant predictors, and attitude was the strongest predictor of all the
examined variables related to RLR intentions. Finally, the path parameters of the
expended TPB model were adapted for different demographic groups, and some
differential effects were also found. These results could provide a basis for the design of
intervention measures and safety education schemes by delivery platforms and traffic
management departments to reduce RLR behavior among delivery riders.
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%% : Hazardous material road transport accidents pose a serious threat to public life,
property and the environment. Therefore, studying the factors influencing road transport
accidents involving hazardous materials can help identify the main causes behind them
and contribute to the adoption of specific and targeted measures to reduce casualty rates
and improve traffic safety. However, most existing research either adopted methods based
on statistical analysis or neglected to further evaluate the spatial relationships. This study
aims to use the eXtreme Gradient Boosting (XGBoost) algorithm to analyze hazardous
material road transport accident data from seven regions of China. Considering the rarity
of these events, the classification performance of different methods is compared based on
precision, recall, F-score and Area Under Curve (AUC). The results indicate that the
proposed XGBoost method has the best modeling performance. There is some variation
between regions in the features that have a significant impact on accident severity. The
influence of the same feature on the severity of an accident even varies from region to
region. The aforementioned results provide a theoretical basis for exploring the issues,
sustainability, challenges, and tasks of safe transportation activities for hazardous
materials in the future. These results can help regions develop targeted prevention and
response policies to efficiently reduce the incidence and severity of accidents.
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EE: The accurate and prompt recognition of a driver's cognitive distraction state is of
great significance to intelligent driving systems (IDSs) and human-autonomous
collaboration systems (HACSs). Once the driver's distraction status has been accurately
identified, the IDS or HACS can actively intervene or take control of the vehicle, thereby
avoiding the safety hazards caused by distracted driving. However, few studies have
considered the time-frequency characteristics of the driving behavior and vehicle status
during distracted driving for the establishment of a recognition model. This study seeks to
exploit a recognition model of cognitive distraction driving according to the
time-frequency analysis of the characteristic parameters. Therefore, an on-road
experiment was implemented to measure the relative parameters under both normal and
distracted driving via a test vehicle equipped with multiple sensors. Wavelet packet
analysis was used to extract the time-frequency characteristics, and 21 pivotal features
were determined as the input of the training model. Finally, a bidirectional long
short-term memory network (Bi-LSTM) combined with an attention mechanism
(Atten-BiLSTM) was proposed and trained. The results indicate that, compared with the
support vector machine (SVM) model and the long short-term memory network (LSTM)
model, the proposed model achieved the highest recognition accuracy (90.64%) for
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cognitive distraction under the time window setting of 5 s. The determination of
time-frequency characteristic parameters and the more accurate recognition of cognitive
distraction driving achieved in this work provide a foundation for human-centered
intelligent vehicles.
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H4E: The low user acceptability of advanced driver assistance systems (ADASS) is one
of the fundamental problems limiting their wider adoption. One of the key factors
affecting the frequency of warning signals is the standard warning thresholds set in
ADASSs, which may not be compatible with all drivers owing to various driver
characteristics affecting their cognition of risk, such as comfort, skill, and experience. The
present study focuses on the lane change warning (LCW) system to evaluate driving
styles according to the perception of lane change risk, and determine appropriate warning
thresholds corresponding to the different driving styles. A theoretical lane change
warning model is established to calculate the deceleration required for the rear
approaching vehicle in the target lane. The results of risk assessment experiments
conducted on an actual expressway using 15 proficient drivers are employed to evaluate
the risk cognitions of the participants, where the participants are divided into four
different driving styles according to their adaptive warning thresholds, which are denoted
as very low threshold, low threshold, medium threshold, and high threshold driving
styles. Signal detection theory is then employed to determine lane change warning
thresholds appropriate to the different driving styles. Our results clearly demonstrate the
disparate perceptions of lane change risk for the different drivers. Therefore, the LCW
system should adopt different warning thresholds for different drivers according to their
driving style. The findings provide evidence supporting the exploitation of driving styles
for adopting different warning thresholds in the LCW system to enhance its user
acceptability.

AJE 5 : WOS:000576271400014

&5 : English

SCERER: Article

Ve R Vehicles; Cognition; Standards; Acceleration; Advanced driver assistance
systems; Driver assistance systems acceptability; lane change warning; driving styles
classification; risk cognition

KeyWords Plus: VEHICLE; BEHAVIOR; MODEL

Hidk: [Wang, Chang; Sun, Qinyu; Guo, Yingshi; Fu, Rui; Yuan, Wei] Changan Univ,
Sch Automobile, Xian 710064, Peoples R China.

EAMEF HEE: Sun, QY; Guo, YS GE#{EE), Changan Univ, Sch Automobile, Xian
710064, Peoples R China.

B R4 H bk : sunqginyu@chd.edu.cn; guoys@chd.edu.cn

YEZIRA S

VEE Web of Science ResearcherID ORCID 5
Sun, Qinyu 0000-0002-6446-0570
Wang, Chang 0000-0003-3531-1215

H AR R : IEEE-INST ELECTRICAL ELECTRONICS ENGINEERS INC
Hi R A Hikik: 445 HOES LANE, PISCATAWAY, NJ 08855-4141 USA
Web of Science 285l|: Engineering, Civil; Engineering, Electrical & Electronic;
Transportation Science & Technology
96



Wt #/7 [[): Engineering; Transportation

IDS 5:NY3CF

ISSN: 1524-9050

eISSN: 1558-0016

29 FRAPIRIEH R ZF74E 5 : IEEE T INTELL TRANSP
ISO RIEH Y485 : IEEE Trans. Intell. Transp. Syst.
RIR H IR TS T4 13

i B #: 2021-03-15

¥ 21 %, 3 36 %

Frm&: Research on the Comfort of Vehicle Passengers Considering the Vehicle Motion
State and Passenger Physiological Characteristics: Improving the Passenger Comfort of
Autonomous Vehicles

{3 : Wang, C (Wang, Chang); Zhao, X (Zhao, Xia); Fu, R (Fu, Rui); Li, Z (Li, Zhen)
KIRHRRY): INTERNATIONAL JOURNAL OF ENVIRONMENTAL RESEARCH
AND PUBLIC HEALTH #: 17 #]: 18 3C#R

5: 6821 DOI: 10.3390/ijerph17186821 Hifi&E: SEP 2020

Web of Science #Z.LAEEFH "HEHIK": 0

IR ET: 0

ERRE BIE 180 K): 3

EHRE (2013 F£E5):3

5| F#Z% 3CEREL: 36

% : Comfort is a significant factor that affects passengers' choice of autonomous
vehicles. The comfort of an autonomous vehicle is largely determined by its control
algorithm. Therefore, if the comfort of passengers can be predicted based on factors that
affect comfort and the control algorithm can be adjusted, it can be beneficial to improve
the comfort of autonomous vehicles. In view of this, in the present study, a human-driven
experiment was carried out to simulate the typical driving state of a future autonomous
vehicle. In the experiment, vehicle motion parameters and the comfort evaluation results
of passengers with different physiological characteristics were collected. A single-factor
analysis method and binary logistic regression analysis model were used to determine the
factors that affect the evaluation results of passenger comfort. A passenger comfort
prediction model was established based on the bidirectional long short-term memory
network model. The results demonstrate that the accuracy of the passenger comfort
prediction model reached 84%, which can provide a theoretical basis for the adjustment
of the control algorithm and path trajectory of autonomous vehicles.

A5 : WOS:000582030400001

PubMed ID: 32962050

&5 : English

CHERIEAY: Article

Y& =427 : autonomous vehicle; vehicle motion state; motion sickness; physiological
characteristic; passenger comfort; BILSTM

97



KeyWords Plus: SICKNESS; PREFERENCES

Hiht: [Wang, Chang; Zhao, Xia; Fu, Rui; Li, Zhen] Changan Univ, Sch Automobile,
Xian 710064, Peoples R China.

B RVEE HbE: Fu, R GEif/E#), Changan Univ, Sch Automobile, Xian 710064,
Peoples R China.

T MR A4F i3k : wangchang@chd.edu.cn; zhaoxia26@chd.edu.cn; furui@chd.edu.cn;
lizhen@chd.edu.cn

H R & : MDPI

H AR Hukk: ST ALBAN-ANLAGE 66, CH-4052 BASEL, SWITZERLAND

Web of Science Z87: Environmental Sciences; Public, Environmental & Occupational
Health

Wt #/7 [\): Environmental Sciences & Ecology; Public, Environmental & Occupational
Health

IDS 5: 0G6ZT

eISSN: 1660-4601

29 FRBRIEH R B S: INT ] ENV RES PUB HE

ISO SRIEHRRYI4E S : Int. J. Environ. Res. Public Health

SRR HH R TS T4 19

i B #H: 2021-03-15

¥ 22 %, 3 36 %

Fp8: Human-Like Lane Change Decision Model for Autonomous Vehicles that
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4 E: Determining an appropriate time to execute a lane change is a critical issue for the
development of Autonomous Vehicles (AVs).However, few studies have considered the
rear and the front vehicle-driver's risk perception while developing a human-like
lane-change decision model. This paper aims to develop a lane-change decision model for
AVs and to identify a two level threshold that conforms to a driver's perception of the
ability to safely change lanes with a rear vehicle approaching fast. Based on the signal
detection theory and extreme moment trials on a real highway, two thresholds of safe lane
change were determined with consideration of risk perception of the rear and the subject
vehicle drivers, respectively. The rear vehicle's Minimum Safe Deceleration (MSD)
during the lane change maneuver of the subject vehicle was selected as the lane change
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safety indicator, and was calculated using the proposed human-like lane-change decision
model. The results showed that, compared with the driver in the front extreme moment
trial, the driver in the rear extreme moment trial is more conservative during the lane
change process. To meet the safety expectations of the subject and rear vehicle drivers,
the primary and secondary safe thresholds were determined to be 0.85 m/s(2) and 1.76
m/s(2), respectively. The decision model can help make AVs safer and more polite during
lane changes, as it not only improves acceptance of the intelligent driving system, but also
further ensures the rear vehicle's driver's safety.
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FrRRE: A forward collision warning system based on self-learning algorithm of driver
characteristics
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$4 % : The frequent false alarms in Forward Collision Warning systems not only disturb
the normal operation of drivers, but also reduce the user acceptance of the warning
systems. However, drivers with disparate driving characteristics possess different safety
cognition of car-following braking behavior; systems with stationary warning thresholds
inevitably lead to higher false positive and false negative rates for aggressive and
conservative drivers, respectively. In this study, we proposed an adaptive algorithm that
learns the characteristics of individual drivers during car-following braking processes,
and determined the optimal threshold online to adapt to different drivers. Signal detection
theory was employed and the results of the accuracy, false negative rate, and false
positive rate were used to capture drivers' characteristics of car-following braking
behavior. The optimal warning thresholds were continuously selected online during the
learning stage based on changes in the drivers' characteristics. The developed algorithm
by conducting actual vehicle tests with two participants were evaluated. The offline
statistical analysis results of the participants' car-following braking characteristics were
compared with the online results of the warning threshold adjustments from the adaptive
algorithm. The comparison results indicated that the adaptive algorithm could effectively
capture the drivers' car-following braking characteristics and determine an appropriate
warning threshold.
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H4 % : The prerequisite for the effective operation of vehicle collision warning system is
that the necessary operation is not implemented. Therefore, the behavior prediction that
the driver should perform when the preceding vehicle braking is the key to improve the
effectiveness of the warning system. This study was conducted to acquire characteristics
in the car-following behavior when confronted by the braking of the preceding vehicle,
including the reaction time and operation behavior, and establish a behavior prediction
model. A driving experiment on the expressway was conducted using devices, such as
millimeter-wave radars and controller area network (CAN) bus data, to acquire 845
segments of car following when the brake lamps of the car ahead are on. Data analysis
demonstrates that the mean of time distance of car following, mean of car-following
distance, and time-to-collision (TTC) mean are closely related with whether or not the
driver slowed the car down. The operation states of the driver were divided into keeping
the unchanged state of the degree of accelerator pedal opening, loosening of accelerator
pedal without braking, braking, and other special situations with the input variables of
car-following distance, speed of driver's car, relative speed, time distance, and TTC using
the support vector machine (SVM) method to build a prediction model for the operation
behavior of the driver. The verification result showed that the model predicts driving
behavior with an accuracy rate of 80%. It reflects the actual decision-making process of
the driver, especially the normal operation of the driver, to loosen the accelerator pedal
without braking. This model can help to optimize the algorithm of the rear-end accident
warning system and improve intelligent system acceptance.
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$%%: Driving intention identification is a key technology which can improve the
adaptability of the intelligent driver assistance systems and the energy efficiency of
electric vehicles. This article proposes a novel method for identifying the driver braking
intention. In order to improve the identification accuracy of driving intention, a braking
intention identification model based on Long Short-Term Memory (LSTM) Network is
constructed. The data of slight braking, normal braking and hard braking that can use for
offline training are obtained through tests on real vehicle at Chang'an University vehicle
performance testing ground. Support vector machine - recursive feature elimination
(SVM-RFE) algorithm is used to select the characteristic parameter of braking intention
identification model. The random search is subsequently used to optimize the
hyper-parameters of LSTM. LSTM-based and Gaussian Hidden Markov Model
(GHMM)-based model under different time window are used to identify braking intention
of slight braking, normal braking and hard braking respectively. The results show that the
Precision, Recall, F-measure, Accuracy of the braking intention identification model
which propose in this paper based on LSTM are better than that of the braking intention
identification model based on GHMM. Moreover, the Recall and Accuracy of the
LSTM-based braking intention identification models are above 0.95, indicating the good
ability of intention identification.
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4 E: Speed perception tests are already used in several countries as part of the driver
licensing curriculum; however, this test is not compulsively required in China. The
purpose of this study was to investigate the relationship between speed perception and
eye movement for different driver groups. Forty-eight drivers, including 28
crash-involved (CI), with rear-end or side collisions, and 20 crash-not-involved (CNI)
drivers, were recruited for the speed perception experiments. Drivers' reaction
characteristics as well as eye movement data were analyzed. The results showed that CI
drivers were more likely to overestimate the speed of visual stimuli and react in advance.
The speed perception of CI drivers was more accurate than that of CNI drivers for visual
stimuli with middle to high moving speeds, indicating that CNI drivers are more cautious
and conservative when driving. Regarding eye movement, significant differences in
saccade speed were found between the CI and CNI drivers in the occlusion area under
high speed and the occlusion ratio. The relationship between visual pattern and speed
perception accuracy was found to some extent. Implications of the speed perception test
for the driver aptitude test were discussed.
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$EE: The vehicle color is considered to be a significant factor affecting driver visibility.
The primary objective of this study is therefore to determine the impact of
black-and-white striped vehicles (BWVs) on driver visibility through simulation-based
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experiments. In these experiments, subjects were asked to perform front and rear target
identification tasks under daylight and twilight conditions. Then, a 2 (lighting conditions)
x 2 (vehicle size) x 5 (vehicle color) analysis of variance was conducted for each task.
Under the front identification scenario, the main factors affecting visibility were found to
be lighting conditions, vehicle size, vehicle color, and the interactions between these
factors. Under the rear identification scenario, lighting conditions and vehicle color were
found to be the main factors. The results of this study demonstrate that driver visibility of
BWVs is poorer than that of other colors of vehicles and that BWV visibility is
susceptible to lighting conditions.
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FrfE: Seating Provision and Configuration of a 12m City Bus Considering Passenger
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FEE: Seating capacity of a limited area significantly affects passenger crowding on a 12
m city bus, which is the main type of buses for public transport in China. This study
aimed to provide an optimal solution for the seating capacity to adapt the passenger flow
during operational periods. The study claimed that the seating capacity was defined by an
overall crowding effect considering both the standees and seated passengers, whose
demands for seat supply are different. It investigated the projected area of the seated
passengers on board, defined the criteria regarding whether the current trip was a peak
shift, and proposed a passenger crowding index for optimizing the seating capacity during
two operational periods. It not only provided a recommended table between actual seating
capacity and intensity coefficient varying along the two periods, but also discussed the
number of 12 m buses with different seating capacities allocated to the bus line. It
demonstrated the feasibility of the passenger crowding index through a case study and
compared the effects of three main seat configurations existing on the 12 m city bus. It
displayed that a seat capacity preferably ranged from 21 to 43 while only one seat
configuration was allowed by the public transport enterprises.
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FEE: In the field of macro-level safety studies, road traffic safety is significantly related
to socioeconomic factors, such as population, number of vehicles, and Gross Domestic
Product (GDP). Due to different levels of economic and urbanization, the influence of the
predictive factors on traffic safety measurements can differ between cities (or regions).
However, such region-level or city-level heterogeneities have not been adequately
concerned in previous studies. The objective of this paper is to adopt a novel approach for
traffic safety analysis with a dataset containing multiple target variables and samples from
different subpopulations. Based on a dataset with annual traffic safety and socioeconomic
measurements from 36 major cities in China, we estimate single-output regression
models, multi-output regression models, and clustering-based regression models. The
results indicate that the 36 cities can be clustered into a metropolitan city class and a
non-metropolitan city class, and the class-specified models can notably improve the
goodness-of-fit and the interpretability of city-level heterogeneities. Specifically, we note
that the effect of primary and secondary industrial GDP on traffic safety is opposite to
that of tertiary industrial GDP in the metropolitan city class, while the effects of the two
decomposed GDP on traffic safety are consistent in the non-metropolitan city class. We
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also note that the population has a positive effect on the number of fatalities and the
number of injures in metropolitan cities but has no significant influence on traffic safety
in non-metropolitan cities.
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HEE: In order to improve traffic safety, a large amount of works focusing on crash
prediction and identifying factors contributing to crashes. However, the ignorance of data
unobserved heterogeneity in some traditional models may lead to biased parameter
estimation and erroneous inferences. To investigate the relationship between crash and
the potential contributing factors, the crash data occurred in 3-year survey period on
Interstate highways in Washington, including 134 fatal crashes, 13936 injury crashes, and
34,084 property damage only (PDO) crashes were collected. A data quality control
method based on sensitivity analysis is used to determine the road segments. Then a
negative binomial (NB) model and a random negative binomial (RENB) model are
constructed to predict crash number. The inverse stepwise procedure was applied to
examine the significance of explanatory variable. The horizontal alignment type, speed
limit, visibility, road surface condition, and AADT are identified as significant factors on
the crash. In the comparison, four standard errors are designed as indicators, and the
results show that the errors of RENB model are lower than that of NB model. The
comparing results illustrate that the RENB model outperforms the NB model in crash
number prediction and safety service level prediction (C) 2019 Elsevier B.V. All rights
reserved.
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H4E: Driver's intention of the front vehicle plays an important role in the automatic
emergency braking (AEB) system. If the front vehicle brakes suddenly, there is potential
collision risk for following vehicle. Therefore, we propose a driver's intention recognition
model for the front vehicle, which is based on the backpropagation (BP) neural network
and hidden Markov model (HMM). The brake pedal, accelerator pedal, and vehicle speed
data are used as the input of the proposed BP-HMM model to recognize the driver's
intention, which includes uniform driving, normal braking, and emergency braking.
According to the recognized driver's intention transmitted by Internet of vehicles, an AEB
model for the following vehicle is proposed, which can dynamically change the critical
braking distance under different driving conditions to avoid rear-end collision. In order to
verify the performance of the proposed models, we conducted driver's intention
recognition and AEB simulation tests in the cosimulation environment of Simulink and
PreScan. The simulation test results show that the average recognition accuracy of the
proposed BP-HMM model was 98%, which was better than that of the BP and HMM
models. In the Car to Car Rear moving (CCRm) and Car to Car Rear braking (CCRb)
tests, the minimum relative distance between the following vehicle and the front vehicle
was within the range of 1.5 m-2.7 m and 2.63 m-5.28 m, respectively. The proposed AEB
model has better collision avoidance performance than the traditional AEB model and can
adapt to individual drivers.
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HEE: At an intersection with complex traffic flow, the early detection of the intention of
drivers in surrounding vehicles can enable advanced driver assistance systems (ADAS) to
warn the driver in advance or prompt its subsystems to assess the risk and intervene early.
Although different drivers show various driving characteristics, the kinematic parameters

of human-driven vehicles can be used as a predictor for predicting the driver's intention
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within a short time. In this paper, we propose a new hybrid approach for vehicle behavior
recognition at intersections based on time series prediction and deep learning networks.
First, the lateral position, longitudinal position, speed, and acceleration of the vehicle are
predicted using the online autoregressive integrated moving average (ARIMA) algorithm.
Next, a variant of the long short-term memory network, called the bidirectional long
short-term memory (Bi-LSTM) network, is used to detect the vehicle's turning behavior
using the predicted parameters, as well as the derived parameters, i.e., the lateral velocity,
lateral acceleration, and heading angle. The validity of the proposed method is verified at
real intersections using the public driving data of the next generation simulation (NGSIM)
project. The results of the turning behavior detection show that the proposed hybrid
approach exhibits significant improvement over a conventional algorithm; the average
recognition rates are 94.2% and 93.5% at 2 s and 1 s, respectively, before initiating the
turning maneuver.
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H4 % : Numerous traffic crashes occur every year on zebra crossings in China. Pedestrians
are vulnerable road users who are usually injured severely or fatally during
human-vehicle collisions. The development of an effective pedestrian street-crossing
decision-making model is essential to improving pedestrian street-crossing safety. For
this purpose, this paper carried out a naturalistic field experiment to collect a large
number of vehicle and pedestrian motion data. Through interviewed with many
pedestrians, it is found that they pay more attention to whether the driver can safely brake
the vehicle before reaching the zebra crossing. Therefore, this work established a novel
decision-making model based on the vehicle deceleration-safety gap (VD-SGM). The
deceleration threshold of VD-SGM was determined based on signal detection theory
(SDT). To verify the performance of VD-SGM proposed in this work, the model was
compared with the Raff model. The results show that the VD-SGM performs better and
the false alarm rate is lower. The VD-SGM proposed in this work is of great significance
to improve pedestrians' safety. Meanwhile, the model can also increase the efficiency of
autonomous vehicles.
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FRE: Do situational or cognitive factors contribute more to risky driving? A simulated
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4 E: Previous research has identified cognitive and situational factors as causes of risky
driving; however, little is known about what roles cognitive and situational factors have
on a specific risky driving behavior. In this study, two simulated drives were conducted to
examine the impact of cognitive factors, reflected as working memory capacity and
response inhibition capacity, and situational factor, reflected as time pressure, on several
risky driving measures. These measures included the percentage of the distance traveled
while speeding, the standard deviation of the lateral lane position on curves, safety scores,
and accident frequency. Fifty-one participants were recruited by means of monetary
rewards. Similar to the results from previous studies, working memory capacity, response
inhibition, and time pressure were found to be significantly correlated with risky driving
behaviors. Further investigation showed that (1) time pressure, as a situational factor,
contributed more to speeding; (2) response inhibition, as a cognitive factor, contributed
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more to lane-keeping precision; (3) cognitive factors (working memory capacity and
response inhibition capacity) and situational factor had almost equal effects on responses
to critical events. The results also indicated no significant interaction between cognitive
and situational factors on risky driving behaviors. Our findings conclude that the
mechanisms behind risky driving behaviors differ, and these results have possible
implications for traffic safety interventions.
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Frm&: Linking executive functions to distracted driving, does it differ between young and
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4% Distracted driving is a leading cause of traffic accidents. Certain executive
functions significantly affect the willingness of distracted driving; however, little research
has compared the effects of executive functions on distracted driving behaviors in
different aged populations. This study explores and compares the behavioral and
cognitive processes underlying distracted driving behaviors in young and mature drivers.
A total of 138 participants aged 18-65 years old completed a self-report questionnaire for
measuring executive function index and distracted driving behaviors. Independent sample
t-tests were conducted for executive functions (motivational drive, organization, strategic
planning, impulse control, and empathy) and driving variables to examine any differences
between young and mature groups. Partial correlation coefficients and z-score of these
comparisons were calculated to compare the differences between age groups.
Furthermore, multiple hierarchical regression models were constructed to determine the
relative contributions of age, gender, and executive functions on distracted driving
behaviors. Results demonstrated the following: (1) Mature drivers performed better for
impulse control, the executive function index as well as the measure of distracted driving
behavior than young drivers; (2) the relationships between executive functions and
distracted driving behaviors did not significantly differ between young and mature
drivers; (3) for both young and mature drivers, motivational drive and impulse control
were found to significantly improve the prediction of distracted driving behavior in
regression models. The findings emphasize that similar behavioral and cognitive
processes are involved in distracted driving behavior of young and mature drivers, and
can promote a single strategy for driver education and accident prevention interventions
for both age groups.
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FrRE: Development of a representative urban driving cycle construction methodology for
electric vehicles: A case study in Xi'an
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H4E: This paper develops a systematic and practical construction methodology of a
representative urban driving cycle for electric vehicles, taking Xi'an as a case study. The
methodology tackles four major tasks: test route selection, vehicle operation data
collection, data processing, and driving cycle construction. A qualitative and quantitative
comprehensive analysis method is proposed based on a sampling survey and an analytic
hierarchy process to design test routes. A hybrid method using a chase car and on-board
measurement techniques is employed to collect data. For data processing, the principal
component analysis algorithm is used to reduce the dimensions of motion characteristic
parameters, and the K-means and support vector machine hybrid algorithm is used to
classify the driving segments. The proposed driving cycle construction method is based
on the Markov and Monte Carlo simulation method. In this study, relative error,
performance value, and speed-acceleration probability distribution are used as decision
criteria for selecting the most representative driving cycle. Finally, characteristic
parameters, driving range, and energy consumption are compared under different driving
cycles.
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% Electric bike (e-bike) riders' inappropriate go-decision, yellow-light running
(YLR), could lead to accidents at intersection during the signal change interval. Given the
high YLR rate and casualties in accidents, this paper aims to investigate the factors
influencing the e-bikers' go-decision of running against the amber signal. Based on 297
cases who made stop-go decisions in the signal change interval, two analytical models,
namely, a base logit model and a random parameter logit model, were established to
estimate the effects of contributing factors associated with e-bikers' YLR behaviours.
Besides the well-known factors, we recommend adding approaching speed, critical
crossing distance, and the number of acceleration rate changes as predictor factors for
e-bikers' YLR behaviours. The results illustrate that the e-bikers' operational
characteristics (i.e., approaching speed, critical crossing distance, and the number of
acceleration rate change) and individuals' characteristics (i.e., gender and age) are
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significant predictors for their YLR behaviours. Moreover, taking effects of unobserved
heterogeneities associated with e-bikers into consideration, the proposed random
parameter logit model outperforms the base logit model to predict e-bikers' YLR
behaviours. Providing remarkable perspectives on understanding e-bikers' YLR
behaviours, the predicting probability of e-bikers' YLR violation could improve traffic
safety under mixed traffic and fully autonomous driving condition in the future.
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4 E: Electrifying bus transit has been deemed as an effective way to reduce the
emissions of transit vehicles. However, some concerns about on-board battery hinder its
further development. Recently, dynamic wireless power transfer (DWPT) technologies
have been developed, which enable buses to charge in-motion and overcome the
drawback (short service range) with opportunity charging. This paper proposes a
mathematic model which optimizes the locations for DWPT devices deployed at stops
and size of battery capacity for battery electric buses (BEB) in a multi-route network,
which considers the battery's service life, depth of discharge and weight. A tangible
solution algorithm based on a genetic algorithm (GA) is developed to find the optimal
solution. A case study based on the bus network from Xi'an China is conducted to
investigate the relationship among optimized costs, greenhouse gas (GHG) emissions,
battery service life, size of the battery capacity and the number of DWPT devices. The
results demonstrated that a bus network powered by DWPT shows better performance in
both costs (a 43.3% reduction) and emissions (a 14.4% reduction) compared to that with
stationary charging at bus terminals.
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$EE: The research and development of autonomous vehicle (AV) technology have been
gaining ground globally. However, a few studies have performed an in-depth exploration
of the contributing factors of crashes involving AVs. This study aims to predict the
severity of crashes involving AVs and analyze the effects of the different factors on crash
severity. Crash data were obtained from the AV-related crash reports presented to the
California Department of Motor Vehicles in 2019 and included 75 uninjured and 18
injured accident cases. The points-of-interest (POI) data were collected from Google Map
Application Programming Interface (API). Descriptive statistics analysis was applied to
examine the features of crashes involving AVs in terms of collision type, crash severity,
vehicle movement preceding the collision, and degree of vehicle damage. To compare the
classification performance of different classifiers, we use two different classification
models: eXtreme Gradient Boosting (XGBoost) and Classification and Regression Tree
(CART). The result shows that the XGBoost model performs better in identifying the
injured crashes involving AVs. Compared with the original XGBoost model, the recall
and G-mean of the XGBoost model combining POI data improved by 100% and 11.1%,
respectively. The main features that contribute to the severity of crashes include weather,
degree of vehicle damage, accident location, and collision type. The results indicate that
crash severity significantly increases if the AVs collided at an intersection under extreme
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weather conditions (e.g., fog and snow). Moreover, an accident resulting in injuries also
had a higher probability of occurring in areas where land-use patterns are highly diverse.
The knowledge gained from this research could ultimately contribute to assessing and
improving the safety performance of the current AVs.
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HHE: (e purpose of this study is to minimize the negative influences of the severe traffic
accidents in China by profoundly analyzing the complex coupling relations among
accident factors contributing to the single-vehicle and multivehicle traffic accidents with
the Bayesian network (BN) crash severity model. The BN model was established by
taking the critical factors identified with the improved grey correlation analysis method as
node variables. The severe traffic accident data collected from accident reports published
in China were used to validate this model. The model's efficiency was validated
objectively by comparing the conditional probability obtained by this model with the
actual value. The result shows that the BN model can reflect the real relations among
factors and can be seen as the target network for the severe traffic accidents in China.
Besides, based on BN's junction tree engine, five-factor combination sequences for the
number of deaths and three-factor combination sequences for the number of injuries were
ranked according to the severity degree to reveal the critical reasons and reduce the
massive traffic accidents damage.
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4 E: License plate restriction (LPR) policy presents the most straightforward way to
reduce road traffic and emissions worldwide. However, in practice, it has aroused great
controversy. This policy broke the original structure of the urban transportation mode,
which needed some matching strategies to adapt to this change. Investigating this travel
demand change is a challenging task because it is greatly influenced by features of the
local built environment. Fourteen variables from four dimensions, location, land-use
diversity, distance to transit, and street design, are used to depict the built environment;
moreover, the severe collinearity underlies these feature variables. To solve the
multicollinearity among the variables and high-dimensional problem, this study utilizes
two different penalization-based regression models, the LASSO (least absolute shrinkage
and selection operator) and Elastic Net regression algorithms, to achieve the variable
selection and explore the impacts of the built environment on the change of travel demand
triggered by the LPR policy. Travel demand changes are assessed by the relative variation
in taxi ridership in each traffic analysis zone based on the taxi GPS data. Built
environment variables are measured using the transportation network data and the Baidu
Map Service points of interest (POI) data. The results show that regions with a higher
level of public transportation service and a higher degree of the land mix have a stronger
resilience to the vehicle restriction policy. Besides, the contribution rate of public
transportation is stable as a whole, while the contribution rate of richness depends on
specific types of land use. The conclusions in this study can provide in-depth insights into
the influence of the LPR policy and underpin traffic complementary policies to ensure the
effectiveness of LPR.
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H4 % : Promoting the use of public transportation is an important approach to develop
sustainable mobility. However, lots of potential users of public transportation chose taxi,
a semi-private mode for convenience. In this study, we first define this potential urban rail
transit demand based on its spatiotemporal features. Then a novel data mining method is

proposed to ascertain the potential urban rail transit demand from taxi trajectory data
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through considering spatial and temporal constraints simultaneously. Two features of the
potential demand, i.e., the zero rates and volatility, are obtained by the combination of
statistical and feature extraction (local neighbor descriptive pattern, LNDP) techniques.
They are used to classify the urban rail transit stations into different categories which
need different improvement measures to promote the attraction to the potential users. The
effectiveness of the proposed method is tested using the GPS trajectory data of Shanghai
collected from over 10,000 taxis in 12 consecutive days. We find that most urban rail
transit stations have the potential to absorb the regular part of taxi ridership. Moreover,
obvious imbalances exist between access and egress potential travel demands at these
stations. The results show that metro stations can be classified into six groups according
to the time-varying laws of potential travel demand, four of which need urgent measures.
These findings provide useful insights for developing more effective and targeted
strategies to encourage travelers to shift to public transportation. The estimated method of
potential demand is the prerequisite for further optimization models.
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4% Increasing automobile use leads to higher costs for traveling associated with

emissions, congestion, noise, and other impacts. One option to address this is to introduce

high parking charges to reduce the demand for automobile use and encourage the travel

mode switch to public transport. To estimate commuters' mode choice behavior in

response to high parking fees, commuters from Nanjing completed an individually

customized discrete choice survey in which they chose between driving and taking the

bus or metro when choices varied in terms of time and cost attributes. Multinomial logit

models were used to estimate commuters' responses to high parking charges. In the

models, the variability of travel times is considered and analyzed in the stated mode

choice models. The results suggest that increases in costs of driving will lead to a great

reduction in driving demand. The travel time reliability ratio is 0.50 and the value of each

minute late is almost 5.0 times more than the average travel time with the restriction of

the maximum allowed delays. The methods used in this study could be adopted to

estimate the effect of variable pricing strategies on mode choice responses for different

trip purposes. The high value given to travel time variability has implications for transport

policy in terms of decision making with respect to new pricing strategies. Moreover, the

valuation of travel time savings taken into account in this study would be helpful to better

understand the effect of high parking fees.
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4 E: Residential environments are associated with people's walking behavior.
Transit-related, non-transit-related, and recreational walking may be differently
associated with residential environments on weekdays and weekends, but empirical
evidence is scarce. We therefore examined 1) to which extent these types of walking
correlated with natural and built environmental characteristics of residential
neighborhoods, 2) how these correlations differ for walking on weekdays and weekends,
and 3) what substitution and complementarity effects between different types of walking
exist. Our sample comprised 92,298 people aged >= 18 years from the pooled Dutch
National Travel Survey 2010-2014. Multivariate Tobit regression models were used to
assess the associations between the natural and built environment and the three types of
walking (in average minutes per day). Our models accounted for cross-correlations
between the walking types. Our results showed that denser residential areas encouraged
both longer transit-related and non-transit-related transport walking on weekdays and
weekends, whereas lower density neighborhoods were positively associated with
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recreational walking on weekdays. Shorter distances to public transport were only
significantly associated with transit-related transport walking on weekdays. Shorter
distances to daily facilities were positively associated with non-transit-related transport on
weekdays. No significant associations between built environment and recreational
walking were found on weekends. Additionally, some compensation effects between
different types of walking seem to be at play: during weekends, recreational walking was
inversely correlated with transit-related transport walking. Residential environments seem
to affect walking types in a different way, suggesting that one size fits all policies might
be less effective. Intervention strategies should be tailored for each walking type
separately.
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FE: Requesting respondents to provide satisfaction ratings for multi-stage trips or daily
travel experiences implies they have to value each stage, respectively trip, based on
memory recall and then cognitively integrate these judgments into the requested
satisfaction rating. Our knowledge about the prevalence of alternate processing rules that
may be used to arrive at trip satisfaction ratings is very limited. Research on this topic in
travel behavior analysis is very scarce indeed. In contributing to the research on travel
satisfaction, we therefore compare the performance of different processing rules using
data on satisfaction with public transport trips from Xi'an, China. Based on the results of
this study, we found the peak-end rule, except for the disjunctive rule, consistently had
the lowest explained variance, also after controlling for socio-demographics, mood and
personality traits. Rather, for all estimated models, the conjunctive processing rule had
the highest associated explained variance. It suggests that the trip stage, respectively trip,
with the lowest satisfaction dominates overall satisfaction. Also, we did not find much
evidence of a recency effect. Rather, the satisfaction of the first trip or stage has higher
marginal effects on overall satisfaction than more recent trips or stages.

A5 : WO0S:000533790800008

1% 5 : English

XCHRFER: Article

YE3& =47 Travel satisfaction; Multi-stage trips; Processing rules; Mood; Personality
traits

KeyWords Plus: SERVICE QUALITY; TRANSIT SERVICE; PERCEPTIONS;
METHODOLOGY; USERS

Hbdik: [Gao, Yanan; Wang, Yuanqging] Changan Univ, Dept Transportat Engn, Middle
Sect, Naner Huan Rd, Xian 710064, Peoples R China.

[Rasouli, Soora; Timmermans, Harry] Eindhoven Univ Technol, Urban Planning Grp,
NL-5612 AZ Eindhoven, Netherlands.

[Timmermans, Harry] Nanjing Univ Aeronaut & Astronaut, Dept Air Transportat
Management, Jiangjun Ave, Nanjing 211106, Peoples R China.

B IRAEE bl : Gao, YN (G#ifl{E#), Changan Univ, Dept Transportat Engn, Middle
Sect, Naner Huan Rd, Xian 710064, Peoples R China.

B R dE: gaoyanan@chd.edu.cn; s.rasouli@tue.nl; h.j.p.timmermans@tue.nl;
131



wyq2l@vip.sina.com
YEE RS

& Web of Science ResearcherID ORCID 5

Gao, Yanan 0000-0002-1124-9464

H AR RS : SPRINGER

Hi A P Hsdik: ONE NEW YORK PLAZA, SUITE 4600, NEW YORK, NY, UNITED
STATES

Web of Science Z5%7|: Engineering, Civil; Transportation; Transportation Science &
Technology

Bt /7 [\): Engineering; Transportation

IDS %: LO7EK

ISSN: 0049-4488

eISSN: 1572-9435

29 FRIHIRIR KR B FR4E S : TRANSPORTATION

ISO RJRHR¥I46 5« Transportation

SRR HH R A T4 23

S H#: 2021-03-15

# 10 %, 3L 29 %

FrE: Multiple Utility Analyses for Sustainable Public Transport Planning and
Management: Evidence from GPS-Equipped Taxi Data in Haikou
YE3& : Gui, JIW (Gui, Jiawei); Wu, QQ (Wu, Qungi)

IR HR: SUSTAINABILITY #: 12 #: 19 TR
5:8070 DOI: 10.3390/5u12198070 HiREE: OCT 2020

Web of Science #Z:LAEFH "HIIHIK": 0

IR ET: 0

ERRE (BT 180 K): 6

KB (2013 F£ES): 6

5| FKIZ %308 102

HEE: The transportation utility values calculated by traditional utility methods are not
comprehensive. Some objects and factors are ignored in traditional utility methods, and
this narrow perspective is their primary drawback. In intelligent transportation systems, it
is necessary to calculate transportation utility for promoting public traffic planning and
management. To build a sustainable intelligent transportation system, modified utility
methods are essential to analyze transportation utility in a comprehensive way with
innovative technologies and efficient communication systems. To solve the disadvantages
of traditional utility methods, it is necessary to establish a new method to build
sustainable public transport in the future. In this study, the Multiple Utility Method and
Transportation Utility Method are proposed for public transport planning and
management from multiple perspectives. A sample is presented to provide a better
description, and 69,174 GPS-equipped taxi data in Haikou are adopted for the application
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of the Transportation Utility Method. The results show that the transportation utility
values calculated by the Transportation Utility Method are more comprehensive than the
transportation utility calculated by traditional utility methods. This indicates that it is
necessary to calculate transportation utility from multiple perspectives based on the
Transportation Utility Method. Future directions could include improving the methods,
considering more factors, expanding the data used, and extrapolating this research to
other cities around the world with similar urban metrics and urban form.
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FrR&: Entropy-Based Effect Evaluation of Delineators in Tunnels on Drivers' Gaze
Behavior
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% Driving safety in tunnels has always been an issue of great concern. Establishing
delineators to improve drivers' instantaneous cognition of the surrounding environment in
tunnels can effectively enhance driver safety. Through a simulation study, this paper
explored how delineators affect drivers' gaze behavior (including fixation and scanpath)
in tunnels. In addition to analyzing typical parameters, such as fixation position and
fixation duration in areas of interest (AOIs), by modeling drivers' switching process as
Markov chains and calculating Shannon's entropy of the fit Markov model, this paper
quantified the complexity of individual switching patterns between AOIs under different
delineator configurations and with different road alignments. A total of 25 subjects
participated in this research. The results show that setting delineators in tunnels can
attract drivers' attention and make them focus on the pavement. When driving in tunnels
equipped with delineators, especially tunnels with both wall delineators and pavement
delineators, the participants exhibited a smaller transition entropy Ht and stationary
entropy Hs, which can greatly reduce drivers' visual fatigue. Compared with left curve
and right curve, participants obtained higher Ht and Hs values in the straight section.
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4 E: This study introduces a bi-level model for optimal travelway design of an urban
street network by successively executing a lower-level model for traffic assignments and
an upper-level model for network travel time minimization. A computational experiment
is conducted for optimal travelway design of a 4-square-km urban street network
containing 25 signalized intersections, 80 street segments, and 5 bus routes that
accommodates 62,640, 43,200, and 33,120 person-trips per hour in AM/PM peak,
adjacent-to-peak, and off-peak periods, respectively. Model execution results indicate that
adopting a higher number of narrow lanes for auto use only and auto/bus shared use could
potentially lead to increases in auto mode share and savings of network total travel time.
More narrow lanes for auto use could raise auto speeds, but the auto/bus shared use of
narrow travel lanes could slightly fluctuate bus speeds. Further converting narrow lanes
for shared use by autos and buses to exclusive bus lanes (EBLs) could enlarge bus mode
share, reduce network total travel time, slightly elevate auto speeds, and drastically
increase bus speeds. The proposed model could be augmented to incorporate optimization
of networkwide intersection signal timing plans, bus signal priorities, and bus dispatching
frequencies into optimal travelway design.
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study in Xi'an, China
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HEE: The carbon dioxide (CO2) emissions characteristics of urban roads together with
the corridors' municipal construction subprojects, such as drainage, water supply, power
pipeline and illumination, are important for estimating the CO2 emissions for urban
transportation. This paper aims to analyze the differences in the CO2 emission
characteristics of one typical construction of Chinese urban road corridor in which the
structure, materials and technologies are different with other published cases, to identify
the important factors of the CO2 emissions and to provide some improving administration
suggestions for the research type road. Choosing an example, which is the main urban
road (Qinling) reconstruction project in Xi'an city, the documents of construction
organization and the design budget estimation of the road are obtained, collected the
construction process, machinery type and work time, and transportation distance as three
type engineering quantities from five subprojects. Furthermore, the life-cycle assessment
(LCA) and uncertainty analysis were applied for Qinling road corridor. The results are:
(1) The CO2 emissions of the road subproject accounts for 53.19% of the whole corridor;
(2) The CO2 emissions of the lime-fly ash, cement and lime accounts for 26.86%,
19.59%, 15.3% of the whole corridor respectively; (3) The CO2 emissions of on-site
transportation, earth work, road building, hoisting accounts for 4.94%, 2.07%, 1.47%,
0.74% of the whole corridor, respectively; (4) The greater CO2 emissions coefficient of
elasticity are from the production of lime, cement and asphalt concrete, which is 0.436,
0.134 and 0.125, respectively; (5) Compared with Route 35 reconstruction in New Jersey,
the CO2 emissions of Qinling road corridor is 41.5 kg/m(2) higher because of the
important role of lime-fly ash base layer. To conclusion, important strategies are to
decrease the emissions of production of lime and cement, to controll the inefflecient
movement of machinery, and to adopt cleaner materials in the base layer. (C) 2020
Published by Elsevier Ltd.
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FriE: Efficiency Evaluation of Bus Transport Operations Given Exogenous
Environmental Factors
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FEE: As amode of green transport that can effectively alleviate urban traffic congestion
and improve air quality, bus transport is highly subsidized by governments at all levels in
China. Thus, measuring efficiency in the bus transport sector is particularly important.
However, few reports in the literature have taken exogenous environmental factors into
consideration to evaluate public transport operation efficiency. This may lead to
inaccurate evaluation results. This study employs the three-stage DEA model, which can
eliminate the impacts of exogenous environmental factors on public bus transport
operation to gain real efficiency results. Meanwhile, to further explore how exogenous
environmental factors affect bus transport operations, a tobit model is used to analyse the
results. The main results of this paper reveal the following: first, exogenous
environmental factors have a significant impact on the operational efficiency of bus
transport. It is reasonable and necessary to select the three-stage method to eliminate
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environmental factors for real bus operation efficiency. Second, the fluctuations of the
bus transport efficiency of 30 cities decreased during 2010-2016. The western region has
the highest operation efficiency, followed by the eastern and the middle regions. Third,
the economic, taxi transport, and urban rail transport have a marked impact on the
operational efficiency of bus transport. This paper confirms the important influence of
exogenous environmental factors on the efficiency of public transport operations. In
addition, this article could help improve the efficiency of urban public transport
operations and promote the attractiveness of urban public transport and the amount of
green travel.
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HE: The research on the relationship between residents' daily activities and urban
spatial structure is of considerable significance to urban planning engineering and the
organization of urban functions. However, little research considers the perspective of
micro-spatial scale or resident perception. The increasing user-generated activity check-in
data in social networks provides a database for this research. In this study, we first
divided the urban space into nine functions that satisfy the residents' activities, then used
the small-scale grid to divide the city blocks and used information entropy to evaluate the
mixed degree of land use functions. We then introduced the latent Dirichlet allocation
(LDA) topic model to identify 15 mixed patterns of land use functions and each spatial
unit's topic distribution. Moreover, the JS divergence index was employed to measure
spatial units' similarity, fit the distance-activity intensity decay curve, and studied the
influence of the individual spatial function distribution choice. We demonstrate that in
urban space, residents' daily activities mold the blending of urban area functions and shift
single-function urban planning to mixed-use, consisting of single-function dominant and
multi-function mixed. Besides, the functional complementarity between the activity units
weakens the distance attenuation effect of the activity-space interaction intensity to some
extent. The research on the interaction between active space and spatial activities expect
to support the combination of urban land use types, the layout of facilities, and the
guidance of residents' activities.
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2 Aiming at the influence of information, we investigate and analyze the sequential
route choice behavior under dynamic reference points based on cumulative prospect
theory in this paper. An experiment platform collecting the sequential route choices based
on C/S structure is designed and four types of information are released to participants,
respectively. Real-time travel time prediction methods are then proposed for travelers'
decision-making. Using nonlinear regression method, the parameters of the value function
and weight function of cumulative prospect theory are estimated under different types of
information, respectively. It is found that travelers' behavior showed obvious
characteristic of risk pursuit under the circumstance where real-time travel time
information is released. Instead, when they have access to descriptive information, they
tend to be more conservative.
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HE: Drivers & x2019; route switching behavior shows obvious difference when they

face various traffic conditions. The article studies the drivers & x2019; route switching

behavior based on group classification. Questionnaire combining SP survey and RP

survey is carried out to collect the drivers & x2019; route choice behavior under the
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influence of individual attributes, daily travel characteristic and traffic conditions. Latent
Class Model (LCM) is used to analyze the behavior characteristic. According to the
goodness of models, drivers are divided into three categories. Drivers of sensitive pattern
will switch route easily which is represented by young people with shorter driver-age. In
contrast, drivers of unresponsive pattern will not switch routes easily and the pattern is
represented by elder people with longer driver-age. Based on the drivers & x2019;
classification results, ordinal logistic model is established. According to the odds ratio of
each variable, we find that, age, driver-age, nature of drivers, and travel frequency all
affect drivers & x2019; route switching behavior.
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EE: Recent advance in VMS technology has made it viable to ease traffic congestion
and improve road traffic efficiency. However, the drivers' low compliance with the posted
information may limit its performance to ease traffic congestion and improve traffic
safety. This paper explores drivers' attitude to the service quality of VMS system resulted
from the identified predominant influencing factors. A questionnaire is developed and
used for surveying 9,600 drivers in Beijing, China. The collected data are analyzed with a
multiple indicators and multiple causes (MIMIC) model considering different driver
categories (e.g., private car driver, office car driver, taxi driver). The results show that the
causal relationships between latent variables and socio-demographic characteristic is
significant. Driving frequency, attitude towards contents of VMS, drivers'
decision-making and the effectiveness of VMS message can directly and indirectly affect
driver's perceived quality of service. The attitude towards formats of VMS indirectly
affect their QoS resulting from the effectiveness of VMS message, while there is no
indirect impact for taxi drivers. Besides, the drivers' decision-making directly affects the
perceived quality of service for private car drivers and office car drivers, but there is no
impact for taxi drivers. The findings of this study can provide guidance and reference for
urban authorities to perform the relevant actions required to meet user expectations.
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4 E: With the deterioration of air pollution and traffic congestion especially in urban
areas, the policy restricting cars operating on the road is deemed as an effective strategy
to mitigate the negative impacts. After implementing the driving restriction policy (DRP),
some benefits were yielded albeit a few problems appeared. It is desirable to assess the
benefits and risks of the DRP and thus propose measures to maintain the benefits. A
revealed preference (RP) survey was conducted in the field and via the internet. There are
585 valid samples collected, which were classified by socioeconomic factors, and the
corresponding reactions were analyzed and compared. The correlation analysis was used
to identify significant and independent demographic/characteristic variables. The results
show that most travelers perceive benefits from reducing car ownership and have positive
views on DRP. However, others would negatively react to the DRP, which is mainly
manifested by buying another car, driving during non-restricted hours and traveling
against regulations. Furthermore, socio-demographic characteristics show a relatively
high correlation with travel mode choice. Automobile is favorable to middle-aged
travelers with upper-middle income. Family characteristics (i.e. household structure, pick
up children and cars ownership) are also important inducing travelers to use private cars.
These findings will be helpful for formulating the DRP to yield greater benefits after
implementation.
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4 E: The main purpose of this study was to investigate the effect of work-related factors,
fatigue, risky behaviours on accident involvement among different age groups of taxi
drivers in China. A total of 2391 taxi drivers were selected to complete a self-reported
questionnaire about their demographic data and information on working conditions,
fatigue, risky behaviours, as well as involvement in traffic accidents between 2014 and
2016. The drivers were divided into three categories according to their age. Then, a set of
comparative analyses and three structural equation models were used to analyze the
samples of specific age groups. The results indicated that taxi drivers in the younger
group rest the least with the most dissatisfaction with income while those in the mid-age
group worked the longest time and were charged the most management fee, but the older
taxi drivers more frequently engaged in risky behaviours and traffic accidents.
Furthermore, two mediating chain processes were confirmed (i.e. 'work-related factors -
fatigue - accidents' and 'work-related factors - risky behaviours - accidents') across the
three age groups. However, the causes of fatigue, risky behaviours and accidents in
different age groups are not exactly the same. These findings suggest that the regulation
of the taxi industry should be carefully improved. Incentive policy and education aimed at
taxi drivers may also hold promise.
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Fri8: How does financial burden influence the crash rate among taxi drivers? A
self-reported questionnaire study in China
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FEE: Objective: Taxis play an important role in the transportation system of China, but
they have a relatively high accident rate. The current study discusses the driver's financial
burden in the Chinese context and explores its correlation with working conditions, risky
driving behavior, and other characteristics of taxi drivers who are involved in accidents.
Method: A total of 2,391 taxi drivers from 29 companies in four Chinese cities were
interviewed and then asked to complete a questionnaire concerning their
socio-demographic characteristics, working conditions, risky driving behavior, and
accident frequency during the previous two years. Given the increase in the management
fee (measured in CNY) charged by taxi companies, the drivers were divided into three
groups: the "less than 150" group, the" 150 to 180" group and the "over 180" group,
where were named Group 1, Group 2 and Group 3, respectively. Finally, the zero-inflated
Poisson model was used to investigate the factors that contributed to the accident rate for
each group. Result: The significant factors that lead to accidents differed significantly for
drivers with different levels of financial burden. First, most of the factors were weakly
correlated with the crash rate among Group 1 drivers. Second, many factors related to
working conditions and risky driving behavior were significant for drivers in Groups 2
and 3, while working hours and off-duty days were significant only for drivers in Group
3. Third, working hours were negatively correlated with accident rates for drivers in
Group 3, and the drivers who suffered from the heaviest financial burden were most
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affected by fatigue and sleep problems. Conclusion: Financial burden is the root cause
behind the propensity of taxi drivers to be involved in accidents. Taxi companies should
find ways to reduce drivers' expenses, and new technologies, such as taxi-calling or
location and navigation based on mobile applications, should be introduced into the
traditional taxi industry.
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HEE: The purpose of this study is to validate the version of Driver Behaviour
Questionnaire (DBQ) by considering distractions, fatigue, and drunk driving, the main
reasons for accidents in China, as independent parts of violations and errors and further
explore the effects of demographic/driving variables and all factors on risk involvement
(accident involvement and penalized points). 241 drivers filled in a self-completion
questionnaire with 28 items conducted in Xi'an in August 2018. Exploratory factor
analysis confirmed a five-factor structure, including violations, distracted driving, errors,
drunk driving, and fatigued driving. The frequency of aberrant driving behaviours
indicated that distractions were the most prevalent behaviours followed by fatigue. The
results showed that drivers with lower education and longer annual mileages were
positive with accident involvement while there was no significance in penalized points.
Violations and distractions were important factors causing both accidents and penalized
points. Therefore, it is effective to reduce accident involvement by establishing
educational training and related laws or installing intelligent monitor vehicle equipment
to warn drivers to improve safety.
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FRE: Optimizing flight equencing and gate assignment considering terminal
configuration and walking time
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4 E: Operating airline hub-and-spoke networks (HSN) rather than direct flights among
city pairs may significantly reduce supplier cost; however, passengers' travel time may
significantly increase due to increased transfer and in-flight time. The costs considered in
this study are hub-related and incurred by passengers and aircraft (i.e., passenger transfer,
flight dwelling, and gate occupancy). The objective is to minimize the total cost by
optimizing flight sequence (i.e., arrivals and departures) and gate assignment, while
considering transfer speed, transfer demand, flight size, gate size and terminal
configuration. A real-world HSN whose hub airport (HA) is located at Xianyang
International Airport (XIY) in Xi'an, China is analyzed. The optimized solutions and their
relations to various model parameters are explored.
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HEE: The focus of this paper is the crash risk assessment of off-ramps in Xi'an. The
time-to-collision (TTC) is used for the measurement and cross-comparison of the crash
risk of each location. Five sites from the urban expressway in Xi'an were selected to
explore the TTC distribution. An unmanned aerial vehicle and a camera were used to
collect traffic flow data for 20 min at each site. The parameters, including speed,
deceleration rate, truck percentage, traffic volume, and vehicle trajectories, were extracted
from video images. The TTCs were calculated for each vehicle. The Gaussian mixture
model (GMM) was proposed to predict the TTC probability density functions (PDFs) and
cumulative density functions (CDFs) for five sites. The Kolmogorov-Smirnov (K-S) test
indicated that the samples followed the estimated GMM distribution. The relationship
between the crash risk level and influencing factors was studied by an ordinal logistic
regression model and a naive Bayesian model. The results showed that the naive Bayesian
model had an accuracy of 86.71%, while the ordinal logistic regression model had an
accuracy of 84.81%. The naive Bayesian model outperformed the ordinal logistic
regression model, and it could be applied to the real-time collision warning system.
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4 E: The ridership of a metro station during a city's peak hour is not always the same as
that during the station's own peak hour. To investigate this inconsistency, this study
introduces the peak deviation coefficient to describe this phenomenon. Data from 88
metro stations in Xi'an, China, are used to analyze the peak deviation coefficient based on
the geographically weighted regression model. The results demonstrate that when the land
around a metro station is mainly land for work, primary and middle schools, and
residences, its station's peak hour is consistent with the city's peak hour. Additionally, the
station's peak hour is more likely to deviate from the city's peak hour for suburban
stations. There are two ridership options when designing stations, namely the extra peak
hour ridership during a city's peak hour and that during a station's peak hour, and the
larger of the two is used to design metro stations. The mixed land use ratio must be
considered in urban land use planning, because although non-commuting land can
mitigate the traffic pressure of a city's peak hour, it may cause the deviation of the
station's peak hours from that of the city.
AJE5: WO0S:000523751400102
&5 : English
SCERER: Article
Ve 48] : urban rail transit station; peak deviation coefficient; transportation and land
use; geographically weighted regression; station design
KeyWords Plus: TRANSIT RIDERSHIP; LAND-USE; LEVEL; NETWORK;
TRAVEL; MODEL
Hidk: [Yu, Lijie; Cong, Yarong; Chen, Kuanmin] Changan Univ, Coll Transportat Engn,
Dept Traff Engn, Xian 710064, Peoples R China.
JBIRAEA HuE: Cong, YR (G {E#), Changan Univ, Coll Transportat Engn, Dept Traff
Engn, Xian 710064, Peoples R China.
B HR 4 bk : 2015021046@chd.edu.cn; 2018121266@chd.edu.cn;
chenkm@chd.edu.cn

155



H R & : MDPI

H AR Hukk: ST ALBAN-ANLAGE 66, CH-4052 BASEL, SWITZERLAND

Web of Science Z57l: Green & Sustainable Science & Technology; Environmental
Sciences; Environmental Studies

B F /7 ) Science & Technology - Other Topics; Environmental Sciences & Ecology
IDS 5:LAIYW

eISSN: 2071-1050

29 FRIFIRIR MR B FRYE S : SUSTAINABILITY-BASEL

ISO REH IRY4E S : Sustainability

SRV HH IR A T4 22

i B #H: 2021-03-15

%027 %, 329 %

Frf8: Taxi High-Income Region Recommendation and Spatial Correlation Analysis
YE3 : Yuan, CW (Yuan, Changwei); Geng, XR (Geng, Xinrui); Mao, XH (Mao, Xinhua)
KIR R Y: IEEE

ACCESS #:8 T:139529-139545 DOI: 10.1109/ACCESS.2020.3012689 HikR

££: 2020

Web of Science ZLEEFH "HIIHIK": 0

I PRET: 0

ERRE (&L 180 K): 9

HERATE 2013 £E4): 9

51 F B2 3CER B 51

EE: Taxis provide essential transport services in urban areas. In the taxi industry, the
income level remains a cause of concern for taxi drivers as well as regulators. Analyzing
the variation trend of taxi operation efficiency indicators throughout the day, mining
high-income orders hot-spots and high-income regions at different periods, will
effectively improve the average hourly incomes (AHI) of drivers. This paper selects the
order data for each day of holidays, working days, and non-working days through the taxi
order dataset of October 2019 in Xi'an. Firstly, we analyze the variation trend of taxi
operation efficiency indicators in the three days. We next divide the orders into four
income levels based on the Natural Breaks accordingly. Then, we use Tyson polygon and
mash map matching methods to visualize the high-income orders hot-spots and
high-income regions. It is significantly to analyze and summarize the visualization
results. Finally, we compute the Moran'l index to measure the spatial correlation between
high-income orders regions and high-income regions. The results show that (1) the
number and the spatial distribution of high-income orders hot-spots and high-income
regions at different periods are different. (2) Some places are hot-spots, but neither
high-income orders hot-spots nor high-income regions. (3) The high-income orders
regions and high-income regions have a strong correlation in spatial distribution. This
study provides suggestions and insights to taxi companies and taxi drivers to increase
their average hourly income (AHI) and enhance the efficiency of the taxi industry.
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FEE: To promote the sustainable development and safety of bicycle traffic, survival
analysis of the risk perception sensitivity of cyclists is proposed. The cumulative
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probability of survival serves as an index of risk perception sensitivity, and a Cox
regression model is established. The proposed method is applied to middle school
cyclists, and the factors of their risk perception are analyzed. Data are collected by
questionnaire and traffic conflict survey and are quantified by factor analysis. The model
results show that active and extroverted personality, negative peer influence, unsafe
riding behavior intention, non-motor vehicle flow and speed, and a lack of separation
facilities have negative correlations with risk perception sensitivity. Positive attitude
towards traffic rules, good family education, heightened traffic safety awareness, motor
vehicle flow and speed, pedestrian flow, and non-motorized lane width have positive
correlations with risk perception sensitivity. The conflict type has no correlation with risk
perception sensitivity. This study aims to improve the sensitivity of risk perception,
prevent traffic conflicts and provide a theoretical basis for risk perception research on
vulnerable traffic participants.
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H4E: This study aims to explore factors affecting passenger car and truck driver injury
severity in passenger car-truck crashes. Police-reported crash data from 2007 to 2017 in
Canada are collected. Two-vehicle crashes involving one truck and one passenger car are
extracted for modeling. Different injury severities are not equally represented. To address
the data imbalance issue, this study applies four different data imbalance treatment
approaches, including over-sampling, under-sampling, a hybrid method, and a
cost-sensitive learning method. To test the performances of different classifiers, five
classification models are used, including multinomial logistic regression, Naive Bayes,
Classification and Regression Tree, support vector machine, and eXtreme Gradient
Boosting (XGBoost). In both the passenger car driver and truck driver injury severity
analysis, XGBoost combined with cost-sensitive learning generates the best results in
terms of G-mean, area under the curve, and overall accuracy. Additionally, the Shapley
Additive Explanations (SHAP) approach is adopted to interpret the result of the
best-performing model. Most of the explanatory variables have similar effects on
passenger car and truck driver fatality risks. Nevertheless, six variables exhibit opposite
effects, including the age of the passenger car driver, crash hour, the passenger car age,
road surface condition, weather condition and the truck age. Results of this study could
provide some valuable insights for improving truck traffic safety. For instance, properly
installing traffic control devices could be an effective way to reduce fatality risks in
passenger car-truck crashes. Besides, passenger car drivers should be extremely cautious
when driving between midnight to 6 am on truck corridors.
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H4E: This paper investigates bus bunching issues encountered with a single bus line. A
real-time speed control model was proposed with the objective of minimizing variations
in bus headway. Three cases of a typical road infrastructure for bus lines were studied.
Two main factors that influence the stability of bus service-namely, signalized
intersection delays and heterogeneous roadway conditions-were studied in the modeling
process. In addition, other common variables were considered, including the time
required for passengers to board a bus and alight from it. Compared with findings from
prior literature, that frequently assumed homogeneous roadway infrastructure conditions
and ignored intersection delays. The built model output the degree of speed adjustment
required in accordance with different roadway configurations and the congestion level at
each road section. A case study was designed to test the performance of the proposed
model, based on the data collected from 40 bus stops, on Bus route No. 600 in Xi'an,
China. Results showed that the proposed model could effectively restrain the problems
posed by headway deviations and reduce travel time for the passengers.
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4% The surrounding ground settlement and displacement control of an underground
diaphragm wall during the excavation of a foundation pit are the main challenges for
engineering safety. These factors are also an obstacle to the controllable and sustainable
development of foundation-pit projects. In this study, monitoring data were analyzed to
identify the deformation law and other characteristics of the support structure. A
three-dimensional numerical simulation of the foundation-pit excavation process was
performed in Midas/GTS NX. To overcome the theoretical shortcomings of parameter
selection for finite-element simulation, a key data self-verification method was used.
Results showed that the settlement of the surface surrounding the circular underground
continuous wall was mainly affected by the depth of the foundation-pit excavation. In
addition, wall deformation for each working condition showed linearity with clear staged
characteristics. In particular, the deformation curve had obvious inflection points, most of
which were located deeper than 2/3 of the overall excavation depth. The characteristics of
the cantilever pile were not obvious in Working Conditions 3-9, but the distribution of the
wall body offset in a D-shaped curve was evident. Deviation between the monitoring
value of the maximal wall offset and the simulated value was only 4.31 %. The
appropriate physical and mechanical parameters for key data self-verification were
proposed. The concept of the circular-wall offset inflection point is proposed to determine
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the distribution of inflection-point positions and offset curves. The method provides new
opportunities for the safety control and sustainable research of foundation-pit
excavations.
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FrE: An Extended Car-Following Model Considering the Drivers' Characteristics under
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H4E: In intelligent transportation systems, vehicles can obtain more information, and the
interactivity between vehicles can be improved. Therefore, it is necessary to study
car-following behavior during the introduction of intelligent traffic information
technology. To study the impacts of drivers' characteristics on the dynamic characteristics
of car-following behavior in a vehicle-to-vehicle (V2V) communication environment, we
first analyzed the relationship between drivers' characteristics and the following car's
optimal velocity using vehicle trajectory data via the grey relational analysis method and
then presented a new optimal velocity function (OVF). The boundary conditions of the
new OVF were analyzed theoretically, and the results showed that the new OVF can
better describe drivers' characteristics than the traditional OVF. Subsequently, we
proposed an extended car-following model by combining V2V communication based on
the new OVF and previous car-following models. Finally, numerical simulations were
carried out to explore the effect of drivers' characteristics on car-following behavior and
fuel economy of vehicles, and the results indicated that the proposed model can improve
vehicles' mobility, safety, fuel consumption, and emissions in different traffic scenarios.
In conclusion, the performance of traffic flow was improved by taking drivers'
characteristics into account under the V2V communication situation for car-following
theory.
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% : The creep deformation of recycled construction and demolition waste (CDW) filler
is an important factor affecting road performance. In this paper, a series of laboratory
tests, including a compaction test, sieving test, California bearing ratio (CBR) test, creep
test and unloading test are conducted on CDW filler. The engineering properties of
different ratios of CDW mixture are systematically analyzed, the CBR value of CDW
filler meets the requirements of an embankment. The creep type of CDW filler under a
test load is stable creep, the results of the creep characteristics are analyzed from a
microscopic point of view. The filler with a 7:2:1 ratio (brick slag: concrete: mortar) has
the densest structure, which is dense and less porous, and the deformation is the smallest.
Reasonable proportion control is the key to reducing embankment deformation. The
improved Burgers model, which can better describe the creep characteristics of CDW
filler, and the effects of load and ratio on the creep parameters are analyzed using the
equivalent creep compliance. This study is of great significance for the promotion of
CDW and meets the requirements of sustainable development.
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H4E: In this paper, the decision-making model of discretionary lane-changing is
established using cumulative prospect theory (CPT). Through analyzing the vehicles'
dynamic running states, safety spacing calculating approaches for discretionary
lane-changing and lane-keeping have been put forward firstly. Then, based on CPT, a
lane-changing decision model with accelerating space as its utility is proposed by
estimating the difference between actual spacings and the safety spacings for
discretionary lane-changing as well as lane-keeping. In order to calculate the utility of
discretionary lane-changing, dynamic reference points and a parameter representing
driver's risk preference are introduced into the model. With the real data collected from an
urban expressway, the distribution of discretionary lane-changing duration is analyzed,
and the model parameters are also calibrated. Furthermore, the applicability of the model
is evaluated by comparing with the actual observation and random unity model. Finally,
the sensitivity analysis of the model is carried out, that is, assessing the influence degree

of each variable on the decision result. The study reveals that the CPT-based model can
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describe discretionary lane-changing behavior more accurately, which consider drivers'
risk-aversion during decision-making.
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4 E: Commuter trips are an important part of urban travel, and studying the influencing
factors, changing rules, and choice behaviors of urban commuting trips is of great
significance for optimizing the urban trip structure. This paper utilizes a nested logit
model to investigate commuters' joint choice behavior of commuting time and mode by
considering factors including socioeconomic, household, and trip characteristics. Two
possible decision-making model structures are proposed: the commuting time-mode
structure (time choice is the upper level) and the commuting mode-time structure (mode
choice is the upper level). A model specification is conducted in SPSS based on the data
of Xi'an urban commuters, and the commuting time-mode structure is demonstrated as the
appropriate one by judging the inclusive value of each nest. It indicates that commuters
often choose a commuting mode based on commuting time, and the commuting
time-mode model is more suitable for fitting commuters' travel choice. The higher the
household income, the greater the probability of commuting by taxi or driving alone.
Commuting distance strongly and negatively influences mode choice, including walking,
bicycling, bus, and taxi. Civil servants, medical staff, teachers, and technical staff are
more sensitive to commuting time than are other commuters. Commuters who usually go
to work by driving alone may turn to a bus when a car is not available. Increasing total
household bicycle ownership will bring competition between bicycle and bus and
enhance commuters' willingness to bike to work, especially when the cycling time is
above 30 min.
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$%%: There is a need for a quantitative calculation method for carbon emissions during
asphalt pavement construction. In this study, the carbon sources were detected and carbon
emission during pavement construction was divided into two parts-the emission resulting
from energy consumption and that arising from the volatilization of asphalt mixtures
itself. The carbon emission calculation model of energy consumption is presented based
on the energy consumption list and calorific value method proposed by the
Intergovernmental Panel on Climate Change. The model of the carbon emission from
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volatilization of asphalt mixtures was introduced based on a combination of on-site
inspection data and the greenhouse gas diffusion rate and calculated volume. Finally,
high-carbon emission processes and total carbon emissions were obtained, and the
corresponding low-carbon technologies were proposed for different types of carbon
emissions. The results show that the ratio of carbon emission generated by energy
consumption and the volatilization of asphalt mixtures is 3:2; aggregate and asphalt
heating are high-carbon emission processes of energy consumption, while asphalt mixture
rolling and mixing are the high-carbon emission processes of asphalt mixture.
Furthermore, the use of natural gas can control carbon emission in energy consumption;
low-carbon asphalt mixtures and warm mixing technology can effectively reduce carbon
emission from the volatilization of asphalt mixtures. This study lays a theoretical
foundation for green pavement construction.
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4 E: To promote sustainable development of civil infrastructures, minimizing
environmental impact and mobility disruptions have been elevated to a higher priority
during decision-making for bridge construction scheme. This study presents a novel
temporary pylon-anchor (TPA) technology for construction of self-anchored suspension
bridges by considering not only safety performance, but also environmental impacts. A
practical assessment method and index of sustainability associated with bridge
construction technology are established to facilitate the selection of construction schemes.
The sustainability index takes the environmental impact, traffic disruption, onsite
construction materials and equipment, onsite construction cost, and onsite construction
risk into consideration. The sustainability index associated with both conventional and
novel construction methods is assessed and compared in this paper. Specifically, a novel
girder-pylon antithrust system (GPAS) is proposed, which is the crucial component of the
TPA technology in engineering application. In addition, an analytical approach is
developed, considering both global load-carrying capacity and local stress distribution
within the design and construction of the GPAS. The applicability and rationality of the
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proposed construction technology are illustrated by the successful application in
real-world engineering. The field tests and sustainability assessment during the
construction stage reveal that the proposed sustainability assessment method and
analytical approach can facilitate the implementation of sustainable construction for
self-anchored suspension bridges by considering both construction safety and
sustainability.
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HEE: To reduce the enormous waste of electric energy in tunnel lighting, an intelligent
control system of road tunnel lighting which can realize the effect of illumination moving
with the vehicle is proposed. In this system, the group control of LED lamps is realized
based on Air Lamp lighting technology through the wide area fusion Internet of Things
(WF-IoT). By the group control of LED lamps, the tunnel lighting is divided into several
illumination segments. When the vehicle is detected by the surveillance camera, the
corresponding LED group can be adjusted to the demand luminance according to the
environmental conditions and traffic information. The other LED groups maintain 10% of
the maximum luminance to reduce energy consumption. To realize the effect of
illumination moving with the vehicle, the structure of the intelligent control system and
hardware system is designed, and the length of the illumination segment is calculated. To
evaluate the lighting effect of the intelligent control system, a simulation model of tunnel
lighting is established. In addition, the energy-saving effect of the intelligent control
system is evaluated. The results show that the intelligent control system can meet the
requirements of illumination in a tunnel and have a notable energy-saving effect.
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HEE: Selection bias is an important issue in analyzing household car ownership and
usage behavior. If it is not well considered in the modeling process, estimates will be
biased. In this paper, we use a Bayesian sample selection model, which accounts for the
selection bias, to investigate household car ownership and usage behavior. Employing the
approach of normal mixture, the new established model relaxes the bivariate normal
assumption in the traditional sample selection model and can capture flexible coupling
relationship between car ownership and usage behavior. Moreover, the model does not
require specifying any marginal distribution. Three cross validation experiments using
simulated data suggest that the new model is effective in revealing parameters' true values
and in capturing actual error distribution. Considering overfitting issue, various tests are
proposed to determine the most likely number of normal components. After testing, the
new model with 3 components has a stronger explanation power in analyzing the
interdependence between household car ownership and usage behavior in terms of
goodness of fit and generalization ability. By comparison, estimates from the traditional
normal model are seriously biased regarding magnitude, significance level, even the sign.
Lastly, to test the efficiency of Bayesian normal mixture model, performance of the
Copula model is evaluated. The result indicates that the normal mixture model with two
components already has a strong power in capturing the general pattern of error
distribution, and its goodness of fit has been impressively improved compared with the
traditional normal model and the Copula model.
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$EE: The entrance and exit sections of a tunnel are the accident black-spots in an
expressway. For a safe operation of road tunnels, it is necessary to understand a driver's
physiological indices and driving performance when driving through tunnels. In this
study, the UC-Win/Road simulation software was used to build 12 tunnel models of
different lengths. A simulated driving experiment was carried out in a 6-DoF motion
platform. The lateral position of vehicles characterizing the driving performance was
measured using the motion platform. Electrocardiogram and eye movement data of 25
recruited drivers were collected simultaneously through the experiment. The spatial
changes in a driver's heart rate (HR) growth rate, RMSSD, pupil diameter growth rate and
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vehicle lateral deviation within 300 m before and after the tunnel entrance and exit were
analyzed to determine the variation rules in the different tunnels. The study identified the
length range in the tunnel entrance and exit sections that influences the drivers. A
quantitative analysis was further carried out to analyze the relationship between the
physiological indices and the driving performance indicator. The results showed that a
driver's heart rate fluctuates significantly 250 m before the tunnel entrance and 50 m
before the exit. In this region, the pupil diameter increases gradually, and drivers tend to
shift the vehicle to the left. At the tunnel exit, the HR and RMSSD are affected
significantly by the tunnel length, and the variation is higher in longer tunnels. In
comparison, the tunnel length has no significant effect on the physiological indicators and
driving performance of the drivers at the entrance and exit.
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4 E: The geometric longitudinal slope line of a given road significantly effects the
carbon emissions of vehicles traversing it. This study was conducted to explore the
carbon emission rules of passenger cars on various highway slopes. The law of
conservation of mechanical energy, the first law of thermodynamics and the vehicle
longitudinal dynamics theory were utilized to determine the influence of slope design
indicators on fuel consumption. The energy conversion, fuel consumption, and carbon
emission models of passenger cars on a flat straight road, uphill road, and downhill road
sections were derived accordingly. Two types of passenger cars were selected for
analysis. A field test was carried out to verify the proposed model where the vehicle
maintained a cruise speed on flat straight road, uphill road and downhill road with equal
gradient and mileage, and continuous longitudinal slope to gather fuel consumption data.
The proposed model showed strong accuracy and a maximum error of 9.97%. The main
factor affecting the vehicle's carbon emissions on the continuous longitudinal slope was
found to be the average gradient. For a round-trip longitudinal slope with a small
gradient, the main factor affecting the vehicle's carbon emissions is speed: higher speed
results in higher carbon emissions. The results of this study are likely to provide the data
for support and a workable reference for the low-carbon highway design and operation.
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i E: With the development of modern cities, roads, and landscapes, it is becoming
increasingly important for infrastructure such as tunnels to provide an esthetically
pleasing experience. In this respect, it is necessary to conduct studies that consider the
esthetic design of tunnel portals using esthetics research. Regarding the esthetic
evaluation of tunnel portals, this paper fully considers the dynamic visual effect from the
driver's perspective. This study combines the use of Blender, SpeedTree Modeler
Cinema, Adobe Photoshop CS6, and other software for secondary development. These
programs are connected to the driving simulation platform Euro Truck Simulator 2
(which is equipped with a driving simulator) to construct a set of driving simulation tests
that enable the esthetic evaluation of a tunnel portal. The Banlun Tunnel on the
Funing-Longliu Expressway in Yunnan Province, China, is used as a case study, and four
impact factors that vary significantly in esthetic design are included: the linearity, color,
greening and texture of the portal. Using an orthogonal experimental design, the influence
of the esthetic degree was simulated and evaluated, and the order of sensitivity to esthetic
factors of a headwall tunnel portal was sequentially determined as follows: the portal
texture exerts the maximum impact on the beauty degree of the headwall portal, followed
by the portal greening and the portal color, while the portal linearity exerts the minimum
impact. The results show that the developed driving simulation test system can be used to
determine the sensitivity of esthetic factors for a tunnel portal and obtain an optimal
collocation of esthetic factors on different levels; hence, it provides feedback for use in
designing the optimum esthetic tunnel portal. This test system can be used as a reference
when conducting future evaluations and studies on tunnel portal esthetics.
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FRR&: Friction Characteristics of Post-Tensioned Tendons of Full-Scale Structures Based
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HEE: In the design of prestressing concrete structures, the friction characteristics between
strands and channels have an important influence on the distribution of prestressing force,
which can be considered comprehensively by curvature and swing friction coefficients.
However, the proposed friction coefficient varies widely and may lead to an inaccurate
prestress estimation. In this study, four full-scale field specimens were established to
measure the friction loss of prestressing tendons with electromagnetic sensors and anchor
cable dynamometers to evaluate the friction coefficient. The least square method and
Bayesian quantile regression method were adopted to calculate the friction coefficient,
and the results were compared with that in the specifications. Field test results showed
that Bayesian quantile regression method was more effective and significant in the
estimation of the friction coefficient.
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EE: In the expressway reconstruction and expansion engineering, the form of rightward
zone is increasingly adopted, and its complicated traffic conditions can easily cause
traffic accidents. In order to quickly and effectively grasp the traffic risk of the right
diversion section, this study employs average speed, the coefficient of variation, the
equivalent minimum safety distance, and the deceleration as evaluation indexes of driving
risk, and then analyses the influence rules of traffic volume, the proportion of large
vehicles, and the length of the transition section on each evaluation index by using Vissim
simulation software. On the basis of this, we determine the weight of each evaluation
index by the entropy method and establish the driving risk index evaluation model of the
work zone with multiple linear regression. The results show that the partial regression
coefficients of traffic volume, the proportion of large vehicles, and the length of the
transition section to the driving risk index are 0.059, 0.317, and 0.15, respectively.
Finally, in this paper, we analyze the traffic risk of example section based on the driving
risk evaluation model. The results of evaluation are consistent with the number of
measured conflicts. This study proposes a new method for predicting the traffic risk of the
expressway reconstruction and extension engineering, which can provide a reference for
the development of safety management measures in the rightward zone.
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$EE: To identify hazardous sections of newly built mountainous highways,
decision-makers require assistance to determine the sections that may pose risks to road
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users, thereby enhancing the level of road safety management and capital utilisation
efficiency. In this research, traffic accident economic losses were used as evaluation
indices to characterise 30 horizontally curved sections of roadways. These highway
sections were divided into five levels based on their evaluated level of risk. With the
effects of multiple factors and the characteristics of uncertainty, mathematical statistics
and fuzzy expert systems (FESs) were used to determine the factors contributing to
hazardous sections of mountainous highways. The membership functions and fuzzy rule
base were decided according to accident data and expert experience and a method for
identifying hazardous sections based on the expert systems was established. The risk
values of another 35 horizontally curved sections were obtained by this method and good
results were achieved using the method to identify hazardous sections. The results
showed that hazardous section classification is greatly affected by the horizontal radius,
grade and declination angle of the horizontal curve. The results obtained from the FESs
agreed overall with actual accident data.
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4 E: Roadways vary in structural, geotechnical, locational, and operational properties,

and synergies among these factors may present overwhelming challenges to

understanding their full effects on the habitat quality (HQ). To explore the impact of

dense roadway networks on an ecologically fragile region in the northwest of China, this

study applied the Integrated Valuation of Ecosystem Services and Trade-offs (InVEST) to

evaluate the HQ spatiotemporal distribution of the study area. Then, Generalised

Estimating Equations (GEE) were formulated to examine the cumulative impact due to

the operation of an increasing amount of roadways over the past two decades. According

to the results, the influence of different road types on the HQ was apparent within the

road-effect zone, and road grading reduction, road length and operation duration increase

can harm the HQ within the road-effect zone. Overall, this study generates knowledge

concerning the design and operation of environmentally-friendly roadways in

ecologically fragile areas.
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4 E: Road geometric design is a key factor impacting driving safety and efficiency. In
highway profile design, speed reduction is used to determine critical length of grade.
Previous research generally concentrated on the relationship between speed reduction and
crash involvement rate to establish the recommended value. Limited research results have
been reported at this point concerning speed reduction and traffic efficiency. This study
aims to fill the gap by investigating tolerable speed reduction with different vertical
slopes considering traffic efficiency. Firstly, appropriate experimental sections were
determined after field survey. Traffic data including vehicle count, timely speed, vehicle
type, and headway time were then collected on an expressway in Shaanxi Province. The
associated traffic efficiency was derived from traffic volume and average speed. After
this, the modeling between speed reduction and traffic efficiency was processed with
different slopes. The correlation between speed reduction and traffic efficiency was
therefore verified. Finally, the prediction model of optimum speed reduction concerning
traffic efficiency under different vertical slopes was introduced. It was found that the
critical length of grade can be longer with traffic efficiency as the major design control
incorporated with slopes of 3-3.5%. The existing regulation in critical length of grade at
3.5-5% can benefit both safety and efficiency. The findings can provide a reference for
vertical alignment design, leading to high-efficiency road systems.
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H4E: With the support of the Chinese government, the marine area of Macau has been
further defined and enlarged, resulting in the rich and premium coast resources.
Correspondingly, the Macau government should not only attach crucial importance to the
coast resources, but also promote the ecological protection and exploit tourism. Based on
the features of Macau's coast resources, the authors of this essay propose that in order to
protect the coast resources and ecological environment successfully, the Macau
government should create the landscape ecology texture between city and coast, keep full
control of pollution sources as well as perfect integrated monitoring system, conduct
research on the ecological protection of natural reserves and wetland park, and enhance
the education of environment conservation. It is suggested that based on ecological
protection and in order to make full use of the opportunity to change Macau into 'the
center of tourism and entertainment in the world', top-level design is required and the
tourism projects and products that integrates gambling industry, shopping, and cultural

heritage should be created. In the meantime, the government, enterprises and relevant
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organizations should launch more projects and programs of leisure vacations and study
travels, develop its tourism by cooperating fully with Hong Kong and other cities around
Macau. In the future, the 'win-win' goal of protecting and exploiting coast resources could
be achieved.
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HE: The discordance between the operation of rail transit and surrounding land use is
highlighted with the rapid construction of rail transit in China. The related research on
coupling relationship is well needed. Taking 13 typical commercial service rail transit
stations in Xi & x2019;an as the example, this article established the evaluation indicator
of coordinated relationship between rail transit station operating efficiency and land use,
and a data envelopment analysis (DEA)model was used to evaluate the coupling degree
between them. According to the research results, the coupling development between
operating efficiency and land use in Xi & x2019;an commercial service rail transit station
is at a low level and there exists a huge difference between the two. Moreover, this
research identified the key indexes that influence the coupling development of the two,
namely Class-A, Class-B, and Class-R land use proportion, plot ratio, land use mixture
and parking facility control, and determined the reasonable control range of these four
indices. The research promotes the intensive use of land around Xi & x2019;an rail transit
station and better supports the sustainable operation of rail transit.
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$EE: The block is an important spatial unit of urban built-up areas. The investigation of
the relationship between bicycle travel mode and land use characteristics at the scale of
the block can effectively address the contradiction between the supply and demand for
transportation under the background of stock characteristics. Herein, 21 typical blocks in
Xi'an are applied as the research object, Mobike bicycle data, mobile phone signaling data
and traditional survey data are employed. The correlation analysis and multiple linear
regression analysis methods are used to identify the relationship between bicycle travel
and land use. As a result, land use characteristics under the influence of bicycle travel are
obtained. The results show that the land use indicators significantly related to street
bicycle travel are composed of building mixing degree, floor area ratio and riding
connectivity. Each index has a positive effect on street bicycle travel. The building
mixing degree has the greatest impact on bicycle travel, followed by the floor area ratio
and riding connectivity. In different periods, the impact of three indicators on bicycle
travel varies. Especially, the impact on weekend bicycle travel is more obvious. This
study can provide a reference for the optimization and transformation of land use in
blocks under the influence of bicycle travel.
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$EE: The study of exploring the internal connection between rail transit and land use is

of great significance for the coordinated development of urban space and rail transit

construction, and it is also important for the intensive use of land affected by rail transit

stations. The land use structure and population density surrounding the stations of Line
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1.2.3 of Xi'an Rail Transit were clustered by SPSS for identifying the rail transit stations
with high population density. Subsequently, We have established an indicator system of
urban land use and rail transit operation capabilities based on multivariate data, and
explored the coordinated relationship between rail transit and land use through data
envelopment analysis (DEA) evaluation methods at high population density stations.
Besides, the coupling degree of land use in rail transit stations with high population
density was evaluated, and the key indicators affecting the coupling degree were further
analyzed in Xi'an. In conclusion, this study finds that the relationship between rail transit
capacity and land use of high population density rail transit stations is unbalanced. Hence,
to promote the sustainable development of rail transit capacity and surrounding land, it is
suggested that we should confine the development of land use intensity around the
station, improve the service functions of small-scale living areas, and optimize the travel
environment intended for short-distance travel. For residents, they are encouraged to
choose the mode of rail transit for their long-distance travel. At the same time, the peak
passenger flow at the stations should be evacuated accordingly.
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HEE: Global climate change and urban heat islands have generated heat stress in
summer, which does harm to people's health. The outdoor public commercial
pedestrianized zone has an important role in people's daily lives, and the utilization of this
space is evaluated by their outdoor thermal comfort and health. Using microclimatic
monitoring and numerical simulation in a commercial pedestrianized zone in Tai Zhou,
China, this study investigates people's outdoor thermal comfort in extreme summer heat.
The final results provide a comprehensive system for assessing how to improve outdoor
human thermal health. Under the guidance of this system, local managers can select the
most effective strategy to improve the outdoor thermal environment.
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HEE: Strategic development of parking spaces is considered as one of the leading

solutions to alleviate urban congestion. However, few studies have quantified the

interactions between land use and parking to investigate their emission impacts on traffic

congestion. This study introduced a novel dimensionless ratio, the Extra Carbon Emission

Index (ECEI) which estimates carbon dioxide (CO2) increments in the congestion

condition of free-flowing traffic. Using a publicly accessible web-mapping service

application, we collected the traffic speed data from dynamic urban road networks during

peak hours of Xi'an city, China in 2017. A multiple regression model was applied to

analyse the tripartite relationship among land use, parking availability and the ECEI. The

results suggest that 1) supply-demand ratio of parking spaces, density and land use mix

are negatively correlated to congestion; 2) parking availability is positively associated

with spatial-temporal distribution of traffic flows, and this land use differentiates

congestion in time and throughout the built environment; and 3) low-density parking lots

and high-density parking spaces increase traffic congestion in residential districts, while

adversely affect the compact land use towards sustainability. Compared to the

reconstruction of land use, parking reform provides a more efficient way to alleviate

congestion by coordinating the density of lots and spaces in residential districts.
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HH % Since the 20th century, the deterioration of the ecological environment around the
world has challenged urban space construction. With the development of urbanization,
the consumption of resources and energy has increased, the level of biodiversity has
decreased, environmental pollution is approaching the critical level, and the contradiction
between human habitat activity and ecological environment has become increasingly
prominent. The sustainable development of urban space along with its economic and
social benefits, taking into account the quality of life and ecological environment, has
become a new and important subject that needs to be explored. In this study, the indices
of the evaluation system for sustainable urban spatial development in regions with
underdeveloped economies but rich in ecological resources are arranged in sequence
through the systematic coupling analysis of collaborative evaluation information and a
quantitative analysis. The influences of urban space elements on sustainable urban
development are disclosed. On the basis of the generated data, an evaluation system for
sustainable urban spatial development with a complete set of information is proposed.
The proposed system is applicable to urban spatial development evaluation in regions in
China with underdeveloped economies but rich in ecological capital. First, the basic
concept of system coupling is introduced, and a coupling relationship between urban
sustainable development and urban space is proposed. Second, the elements of urban
space and the sustainable development in the Qin-Ba mountain area are extracted, and the
precedence diagram method is used to construct a sustainable evaluation system for urban
space development in the Qin-Ba mountain area. Third, the sustainable evaluation process
of urban spatial development is proposed. Finally, the sustainable evaluation system for
urban spatial development in the Qin-Ba mountain area is applied to evaluate the urban
spatial development in Shangluo, Qin-Ling Mountains, China. The results show that,
among the investigated 14 indicators, the proportion of industrial land use mainly
influences sustainable urban spatial development. As for the rest of the index factors, per
capita green land area and green coverage ratio of built-up areas, per capita urban
construction land area, proportion of forestry area, greening rate of built-up areas, total
industrial dust emission density, proportion of cultivated area, and average volume
fraction of residential areas are the secondary influencing factors of sustainable urban
spatial development. The evaluation system in this research is constructed with the three
aspects of "green coordination", "green development", and "green sustainability" of
sustainable urban spatial development, and it complements the evaluation contents of
urban-rural ecological space coordination, land resource protection, and green
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development community, and so on. The conclusion of this study not only can provide a
useful reference for urban spatial development planning for underdeveloped ecological
capital areas of China but also can provide a theoretical basis for the management and
control policy of sustainable urban spatial development.
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$EE: The development pattern of agriculture and energy exploitation in the southern
marginal area of the Loess Plateau is widespread in the northern part of China. As a
typical example, the fragile ecological area in the Weibei region is greatly affected by
human factors, which makes the local ecological environment and social sustainability
disturbed to varying degrees. Taking the Weibei region as the study area, through the
comprehensive analysis of social, economic, and climate data, an index system suitable
for the ecological security assessment of the Weibei region was constructed. The
ecological security of this region was quantitatively evaluated by spatial principal
component analysis (SPCA), and its ecological security partition was divided and
analyzed. There were five zones at different levels, and I to V represented the
development of ecological security from a low level to a high level. The results showed
that from 1997 to 2017, the ecological security of different districts and counties in the
Weibei region showed different trends. For example, the ecological security index of
Tongguan County, Chengcheng County, and Pucheng County continued to decrease, but
the overall index value was still high, and the ecological security index of Dali County,
Fuping County, and Hancheng County increased. During this period, the ecological
security of regions I and II continued to increase, while regions IV and V first decreased
and then increased. At the same time, the area of the ecological security buffer region
increased year by year. This study can provide a feasible method for assessing ecological
security of the current regional model of mixed agriculture and energy extraction
industry.
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FEE: Nitrate pollution is considered to be one of the most common environmental
problems in groundwater, especially in areas affected by human mining, such as the arid
region of northern China. However, the human health risk assessment of nitrate pollution
in this area has not yet been carried out. In this study, groundwater samples were taken in
the Selian mining area in Inner Mongolia to conduct a full analysis of water quality. On
this basis, the groundwater quality, the distribution range of nitrate pollution, and human
health risks were evaluated. The results show that the groundwater in the Selian mining
area is neutral to alkaline, with high salinity and hardness. The concentration of nitrate
ions in groundwater generally exceeds the standard, and the maximum exceeds 5.48 times
the value specified in the Chinese national standard, indicating that groundwater nitrate
pollution needs to be controlled urgently. Groundwater is polluted by large amounts of
nitrogen fertilizer used by humans in agricultural activities. At the same time, mining
activities have accelerated the severity and spread of pollution. Groundwater is not
recommended for direct human life and irrigation use in the study area unless purification
measures are taken. Nitrate pollution is more harmful to children through groundwater,
about 1.54 times that of adults. Excess nitrate is transported into the body through
drinking groundwater, so proper drinking water control will reduce the health risks of
nitrate, such as centralized water supply. This study will provide a scientific basis for the
rational use of groundwater and nitrate pollution control in the area.
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4 E: Gully Consolidation and Highland Protection (GCHP) Project is a major soil and
water conservation and land remediation project implemented in the Chinese Loess
Plateau (CLP). As the connection between the mechanisms of erosion and practical
applications for addressing it is not clear, the implementation of engineering measures to
combat the problem has been insufficient to date. This study used field investigation and
descriptive statistics, together with hydrological analysis modeling to gain an
understanding of the impact of the Loess Plateau Highland Control Schemes on the
evolution of the Dongzhi Plateau as the largest, most well-preserved, and the thickest
loess deposit region in China. A remote sensing image was introduced to hydrological
modeling to prove the analysis results of the Dongzhi Plateau. According to these
investigations and analysis, four major schemes of gully head retrogressive erosion
control were summarized and a comprehensive theory and technology based on a
watershed were proposed. After hydrological analysis, the Dongzhi Plateau was divided
into 1225 watersheds. It was found that GCHP should be implemented in the catchment
area based on hydrological analysis to solve the problem of retrogressive erosion, and it is
recommended that a scientific and rational drainage system should be designed based on
the roads and pipe networks in the whole watershed area. Findings from this paper
provide insights into the evolution of CLP and it can give a good suggestion on the future
implementation of GHCP.
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4 E: To study rainfall forecast error's influence on flood operation, short-term (24 hours
ahead) rainfall forecast accuracy in Qian river basin were analyzed, probabilities of event
on flood operation risk were estimated based on Bayesian theory, and the dynamic control
scheme was discussed. Results show that, accuracy rate and missing report rate decreased
while vacancy rate increased with the increase of rainfall forecast magnitude. For flood
operation based on current rainfall forecast information of different magnitudes, level I
("no rain") error nearly has no impact on it, level II ("light rain") error has a little impact
on small flood operation, and level III ("no less than moderate rain") error has a great
impact on large flood. For the dynamic control scheme in flood season, it is not necessary
to discharge flood ahead of schedule so that limited water level can be kept at the upper
boundary to provide higher potential energy for power generation when forecasting
rainfall shows "no rain" or "light rain", while it should be discharged ahead of schedule so
that limited water level can be kept at a lower value to ensure an adequate flood storage
capacity when forecasting rainfall shows "no less than moderate rain".
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4 E: The hydrophobicity and anti-fouling properties of materials have important

application value in industrial and agricultural production and people's daily life. To study
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the relationship between the unit width L-0 of the parabolic hydrophobic material and the
hydrophobicity and anti-fouling properties, the rough surface structure of the parabolic
with different widths was prepared by grinding with different SiC sandpapers, and
further, to obtain hydrophobic materials through chemical oxidation and chemical
etching, and modification with stearic acid (SA). The morphology, surface wetting and
anti-fouling properties of the modified materials were characterized by SEM and contact
angle measurement. The oil-water separation performance and self-cleaning performance
of the materials were explored. The surface of the modified copper sheet forms a rough
structure similar to a paraboloid. When ground with 1500 grit SiC sandpaper, it is more
conducive to increase the hydrophobicity of the copper sheet surface and increase the
contact angle of water droplets on the copper surface. Additionally, the self-cleaning and
anti-fouling experiments showed that as L-0 decreases, copper sheets were less able to
stick to foreign things such as soil, and the better the self-cleaning and anti-fouling
performance was. Based on the oil-water separation experiment of copper mesh, the
lower L-0 has a higher oil-water separation efficiency. The results showed that material
with parabolic morphology has great self-cleaning, anti-fouling, and oil-water separation
performance. The smaller the L-0 was, the larger the contact angle and the better
hydrophobic performance and self-cleaning performance were.
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H#E: For minimizing the transport of antibiotics to groundwater, the migration of
antibiotics in soils should be investigated. Soil organic matter can affect the migration of
antibiotics. To date, the influence of aromatics and aliphatic content of organic matter on
the adsorption of antibiotics has been controversial. To better understand the reaction
mechanism of soil organic matter with antibiotics, this study investigated the adsorption
of oxytetracycline (OTC) by humus soils (HOS) and their fractions. HOS were
sequentially fractionated into four organic fractions, including the removal of dissolved

organic matter (HRDOM), removal of minerals (HRM), removal of free fat (HRLF), and
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nonhydrolyzable organic carbon (HNHC). Moreover, batch experiments revealed that
adsorption capacity was ordered by HNHC > HOS > HRDOM > HRLF > HRM. SEM
images and N-2 adsorption/desorption isotherms indicate that adsorption capacity is
independent of the external structure. However, adsorption capacity is related to the
internal structure and composition. Combination analysis with elemental composition and
infrared spectroscopy showed that the adsorption capacity of HRM, HRLF, and HNHC
had a good positive correlation with aromaticity, but a negative correlation with polarity
and hydrophilicity. Additionally, the rule of binding affinity between OTC and functional
groups with different properties was summarized as aromatic > polarity > hydrophilic.
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4 E: Tetrabromobisphenol A (TBBPA) is a brominated flame retardant, which is widely
present in the various environmental and biological media. The knowledge on the
contamination of TBBPA in Weihe River Basin is still limited. In order to know the
pollution level and distribution of tetrabromobisphenol A (TBBPA) in the Weihe River
Basin, a total of 34 sediment samples and 36 water samples were collected from the main
stream and tributaries of the WeiHe River Basin, and the concentration of TBBPA in the
samples was analyzed by high-performance liquid chromatography-electrospray
ionization-mass spectrometry (HPLC-ESI-MS). The detection frequency of TBBPA in
sediments and water samples was 61.8% and 27.8%, respectively; the TBBPA
concentrations in sediments and water samples were in the range of not detected
(N.D.)-3.889 ng/g (mean value of 0.283 ng/g) and N.D-12.279 ng/L (mean value of 0.937
ng/L), respectively. Compared with other areas in China, the residues of TBBPA in the
Weihe River Basin were at a relatively low level. The spatial distributions of TBBPA in
surface sediments and water indicated that the local point-input was their major source.
This is related to the proximity of some sampling sites to industrial areas and domestic
sewage discharge areas. The insignificant correlation between TBBPA and total organic
carbon (TOC) indicated that TBBPA in sediments is not only influenced by TOC but also
affected by atmosphere and land input, wet deposition, and long-distance transmission.
The potential risks posed by TBBPA in water and sediment were characterized using the
risk quotient (RQ) method. The calculated RQ for TBBPA was less than 0.01, showing
that the ecological risk due to TBBPA was quite low for aquatic organisms.
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4 E: The sorption of hexabromocyclododecanes (HBCDs) on sediment affects the fate
and transport of HBCDs in rivers. The sorption of HBCDs on sediment from the Weihe
River was investigated by performing batch equilibration experiments, and the effects of
changing the pH ionic, strength, and humic acid concentration (HA) on sorption were
evaluated. The obtained results indicated that fast rather than slow sorption was the
dominant process. Nonlinear sorption isotherms were acquired, and the Freundlich (R-2
0.94-0.98) and Langmuir (R-2 0.95-0.99) models both described the sorption of HBCDs
well. The adsorption capacity for alpha-HBCD, beta-HBCD, and gamma-HBCD were
calculated using the Langmuir model, and were 443.56, 614.29 and 1146.37 mg/kg,
respectively. Thermodynamic analysis shows that HBCDs sorption on sediment is a
spontaneous exothermic process. HBCDs sorption was affected by the HA concentration
and ionic strength. The amounts of HBCDs sorbed to the sediment decreased as the ionic
strength increased, and first increased and then decreased as the HA concentration
increased. Changes in pH did not clearly affect the sorption of HBCDs. Synchrotron
radiation Fourier-transform infrared spectra (SR-FTIR) was used to characterize the
adsorption mechanism, and the obtained result indicated that hydrophobic interactions
dominated the mechanism involved in HBCDs sorption on sediment.
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% : The purpose of this study is to illustrate intrinsic correlations and their temporal
evolution between hydro-meteorological elements by building three-element-composed
system, including precipitation (P), runoff (R), air temperature (T), evaporation (pan
evaporation, E), and sunshine duration (SD) in the Wuding River Basin (WRB) in Loess
Plateau, China, and to provide regional experience to correlational research of global
hydro-meteorological data. In analysis, detrended partial cross-correlation analysis
(DPCCA) and temporal evolution of detrended partial-cross-correlation analysis
(TDPCCA) were employed to demonstrate the intrinsic correlation, and detrended
cross-correlation analysis (DCCA) coefficient was used as comparative method to serve
for performance tests of DPCCA. In addition, a novel way was proposed to estimate the
contribution of a variable to the change of correlation between other two variables,
namely impact assessment of correlation change (IACC). The analysis results in the WRB
indicated that (1) DPCCA can analyze the intrinsic correlations between two
hydro-meteorological elements by removing potential influences of the relevant third one
in a complex system, providing insights on interaction mechanisms among elements
under changing environment; (2) the interaction among P, R, and E was most strong in all
three-element-composed systems. In elements, there was an intrinsic and stable
correlation between P and R, as well as E and T, not depending on time scales, while
there were significant correlations on local time scales between other elements, i.e., P-E,
R-E, P-T, P-SD, and E-SD, showing the correlation changed with time-scales; (3)
TDPCCA drew and highlighted the intrinsic correlations at different time-scales and its
dynamics characteristic between any two elements in the P-R-E system. The results of
TDPCCA in the P-R-E system also demonstrate the nonstationary correlation and may
give some experience for improving the data quality. When establishing a hydrological
model, it is suitable to only use P, R, and E time series with significant intrinsic
correlation for calibrating model. The IACC results showed that taking pan evaporation
as the representation of climate change (barring P), the impacts of climate change on the
non-stationary correlation of P and R was estimated quantitatively, illustrating the
contribution of climate to the correlation variation was 30.9%, and that of underlying
surface and direct human impact accounted for 69.1%.
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HEE: As a new low-carbon material, development of preplaced aggregate concrete
(PAC) will achieve huge economic and social benefits. However, few existing research is
focused on applying PAC in structural elements. This paper is attempt to apply PAC in
concrete-filled steel tube (CFST) stub columns and the bearing behaviors of PAC-filled
steel tube (PACFST) stub columns under axial compression are also experimentally
investigated. The results indicate that the failure modes of PACFST stub columns are all
drum-like failure mode which are analogous to that of CFST stub columns. The axial
load-axial strain curves of PACFST stub columns can be roughly divided into elastic
stage, elastic-plastic stage and plastic stage. Under the similar ultimate load, the ultimate
strains are a bit smaller than that of CFST stub columns. Comparison of the results of
ultimate load of PACFST stub columns calculated using the existing relevant standards
for the bearing capacity calculation methods of CFST stub columns, GB 50936 and JGJ
138 are much more suitable to assess the bearing capacity of PACFST stub columns.
Approximately 15%-20% saving in cement consumption will be accomplished with
popularization and utilization of PACFST stub columns as compared with CFST stub
columns.
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8 E: Reducing consumption of cement in concrete will achieve huge benefits in decline
of carbon emission, conservation of natural resources and reduction of the cost of
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concrete. In this paper, the low-cement-consumption concrete, preplaced aggregate
concrete (PAC), is prepared and 12 types of mixtures including four water-binder ratios
(W/B) and three sand-binder ratios (S/B) are designed to detect the effect of W/B and S/B
on the mechanical properties and failure mechanism of PAC. Experimental and analytic
results indicate that the cubic compressive strength of PAC, splitting tensile strength of
PAC and elastic modulus of PAC decrease with increase in W/B and S/B. At a similar
compressive strength, more than 20% increment of elastic modulus of PAC is achieved
when compared with normal concrete (NC); the descent stage of stress-strain curves of
PAC are steeper than that of NC and the peak strains of PAC is lower than that of NC.
Guo's model with suitable values of parameters a and b can be used to describe the
stress-strain relationship of PAC. Replacing NC by PAC in concrete structures will save
15-20% cement and achieve great environmental and economic benefits.
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4 E: Nitrogen (N) remains a great challenge in wastewater treatment while attempts to
remove N has continuously been a research point for decades. In this study, the long-term
performance of four identical-shape denitrification MBBRs (moving bed biofilm reactors)
with four different configurations of cylindrical polyethylene as carriers (Phi 25 x 12, Phi
25 x4, Phi 15 x 15, and Phi 10 x 7 mm) for advanced N removal of real reverse osmosis
concentrate was investigated in great detail. The N of the real concentrate can be
effectively removed by denitrification MBBRs when the pH, temperature, hydraulic
retention time (HRT), C/N ratio, and filling rate are 7.50-8.10, 24 similar to 26 degrees C,
12 hours, 6.6, and 50%, respectively. The results showed that the MBBR with the Phi 15
x 15 poly-carrier had the best removal efficiency on NO3--N (78.0 +/- 15.8%), NO2--N
(43.79 +/- 9.30%), NH4+-N (55.56 +/- 22.28%), and TN (68.9 +/- 12.4%). The highest
biomass of 2.13 mg/g-carrier was in the Phi 15 x 15 poly-carrier was compared with the
other three carriers, while the genes of the Phi 15 x 15 poly-carrier reactor were also the
most abundant. Proteobacteria was the most abundant phylum in the system followed by
Bacteroidetes and then Firmicutes. The entire experiment with various parameter
examination supported that Phi 15 x 15 poly-carrier MBBR was a promising system for N
removal in high strength concentrate. Despite the lab-scale trial, the successful treatment
of high strength real reverse osmosis concentrate demonstrated the reality of the treated
effluent as possible reclaimed water, thus providing a good showcase of N-rich reverse
osmosis concentrate purification in practical application.
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% Z: Numerical model as a simulation tool was used to describe the pollutants

transformation and degradation process in constructed wetlands (CWs). It can help

provide insight into the "black box" and increase the understanding of the complex

processes in CWs. In the last few decades, several process-based numerical models were

developed to depict the pollutants removal processes in CWs, which include biochemical

model, hydraulic model, reactive-transport model, plants model, clogging model, and

coupling model combining two or more sub-models. However, there was a long way to

go before fully understanding the decontamination mechanisms of CWs. On the one hand,

single or a composite model coupling a small number of sub-models cannot fully reveal

the decontamination processes. On the other hand, a comprehensive model including all

sub-models of current cognition involves numerous parameters, most of which are

interaction and cannot quantitatively determined, thus making the model complex and
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leading to diffuse interaction. Therefore, in order to describe the reaction processes in
CWs more accurately, it is expected that all parameters should be quantified as far as
possible in the future model. This study aims to provide a review of the numerical models
of CWs and to reveal mechanism of decontamination. Based on the advantages and
disadvantages of existing models, the study presented the improvement method and future
research direction: (1) new detection/monitoring technique or computing method to
quantitatively assess the parameters in CWs models, (2) correcting the simulation errors
caused by the assumption of Activated Sludge Models (ASMs) and developing a
complete biofilm reaction sub-model, (3) simplification of the comprehensive model, and
(4) need of emerging pollutants modeling.
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FEE: We investigates the performance of deep Convolutional Neural Network (CNN) for
recognizing highway traffic congestion state in surveillance camera images. Different
from the usual images in ImageNet, images generated by highway surveillance cameras
usually have much more extensive range of perspective and thus larger area of
background. Therefore the objective road and vehicles are not as prominent as target
object in ImageNet images. And also these images from cameras across a large number of
highway sites could show a very rich variance of scenes, road configurations. We are very
interested to study whether convolutional networks are still reliably able to classify such
images, without any special previous processing such as segmentation of objective roads.
Two classic convolutional networks, AlexNet and GooglLeNet are employed to classify
congestion state. We build a highway imagery dataset using real-life traffic videos to
evaluate the CNNs recognition performance. These images cover a wide range of road
configurations, times of the day, weather and lighting conditions, and have been labeled
with one of the two states, congestion or non-congestion. The experimental results
indicate that under the current strategy of feeding images directly into networks, both
AlexNet and GoogLeNet can achieve an excellent recognition accuracy of 98% on
held-out test samples. And many of the misclassified images turn out to be borderline
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cases. More results include that scale and perspective in photography could affect the
recognition result.
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FEE: Connected vehicles (CVs) are considered to have the potential to significantly
improve traffic flow stability. Although several studies have been devoted to modelling
car-following behaviour in a connected environment, most model formulations are based
on assumptions without empirical observations. Therefore, this paper utilizes data from
field experiments to explore the dynamics of CVs. Data mining analysis shows that the
driver is more responsive to velocity differences with safety messages. According to the
data analysis results, we present a modified car-following model based on the intelligent
driver model (IDM). Then, the parameters of our modified IDM are calibrated. It is
shown that the modified IDM is able to reproduce the observed experimental data better
than the original IDM. Next, we conduct a linear stability analysis of the modified IDM to
explore the properties of the model. Finally, simulation experiments are conducted to
verify the theoretical analysis.
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Behavior and Associated Risk Factors
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H4E: There are few studies on the violation of truck drivers, especially the hazmat truck
driver, although truck driver's violation may cause serious casualties. This paper aims to
investigate hazmat truck drivers' violation behavior and identify associated risk factors.
Different data sources in intelligent transportation system (ITS) including hazmat
transportation management system and traffic safety management system are extracted

and emerged together. Three years (2016-2018) of violation data that comprised 11612
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trip record in China are employed in this research. Based on Bayesian theory, this study
proposes zero-inflated ordered probit (ZIOP) model and three alternative models to
exploring the relationship between hazmat truck drivers' violation frequency and the key
risk factors. The results show that ZIOP model can handle excessive zero observation
problem of violation data properly and differentiate between 'always-zero group' drivers
and drivers who did not violate the traffic rules during research period but would do so in
different surroundings. The results also indicate that the violation probability and the
violation frequency level of hazmat truck drivers are influenced by driver characteristics,
freight order attributes, and drivers' violation records. This research provides guidance for
driving training and safety education of hazmat truck drivers, and will be helpful in
building better driving simulation models.
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4% : The distribution of pedestrians in urban space reflects the status of urban spatial
planning to some extent. The reasonable prediction of pedestrian concentration is of great
significance to the evaluation of urban vitality, urban comfort, and urban spatial layout
planning. In this paper, a method for predicting pedestrian concentration is proposed,
which can estimate pedestrian concentration in a whole city without being limited to a
specific intersection or city node. According to the characteristics of three kinds of
transportation accessibility based on space syntax and commercial vitality index, a
dynamic distribution estimation model of pedestrian concentration is proposed. Taking
Xi'an city of China as a case study, through multiple linear regression (MLR), a support
vector regression (SVR) algorithm, and random forest (RF) algorithm, the pedestrian
concentration in five periods of a day was predicted and analyzed, and the spatial and
temporal characteristics of crowd distribution are comprehensively described. The results
show that the dynamic distribution model of pedestrian concentration constructed by RF
is superior to the MLR and SVR, and its average prediction accuracy can reach 93.86%.
AJES: WOS:000587300700022
&5 : English
SCHRZEAY: Article
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2 Based on the symmetrical public transportation network data of Xi'an, China
obtained by geographic information system (GIS) technology in 2019, three urban public
transportation indexes of walking accessibility, bus accessibility, and metro accessibility
were established, and a real estate price prediction model was built by using several
machine learning algorithms to predict and analysis the housing price in Xi'an, China.
Firstly, the symmetrical road network data and real estate property data of Xi'an were
collected and preprocessed, secondly, the spatial syntax theory and distance calculation
method were applied to establish three indexes of traffic accessibility; finally, taking the
house property data and the calculated traffic accessibility indexes as the characteristic
index, the real estate price prediction model of Xi'an was constructed by using the random
forest algorithm (RF), lightweight gradient lift algorithm (LGBM), and gradient lifting
regression tree algorithm (GBDT). The prediction accuracy of the final model is 89.2%
and the root-mean-square error is 1761.84. The results show that the accessibility of bus
and metro to some extent represent the convenience of public transportation in different
areas of urban space. The higher the accessibility index is, the more convenient the traffic
is. The real estate price model has high prediction accuracy and can reflect the real
situation of urban real estate price. The importance of the three accessibility features to
the real estate price prediction model are nearly more than 20%, which indicates that the
accessibility of urban public transportation has an important impact on the change of
urban real estate price, and the development of urban public transportation plays an
important role in the real estate economy.
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4 E: The development of a real estate economy is beneficial to urban stability. A
method of real estate price prediction based on transport accessibility is proposed. The
method adds bus accessibility and metro accessibility into the model, which has higher

prediction accuracy than the traditional model. Firstly, bus accessibility and metro
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accessibility are calculated according to the space syntax theory. Then, four models, the
traditional hedonic price model (HPM) with transport accessibility, the traditional
hedonic price model without transport accessibility, the random forest (RF) model with
transport accessibility, and the random forest model without transport accessibility, are
introduced. Finally, the four models are compared and analyzed in terms of precision and
importance of index contributions. Taking Xi 'an, China, as an example, the experimental
results show that the transport accessibility calculated based on space syntax can
accurately represent the transport convenience in an urban space structure. Furthermore, it
has a great influence on the contribution of indexes in the model. With the introduction of
bus accessibility and metro accessibility, the accuracy of the real estate price prediction
model is greatly improved.
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HEE: Increased issues in the health of urban migrant children induced by mental stress
have attracted worldwide attention. The stable growth of migrant children, which affects
the sustainable stability of the community, is adversely impacted by sustained pressures
without adequate assistance and advice. Therefore, psychological stress from each post on
microblog has been established through research focused on detecting migrant children.
Nevertheless, after stressful times, it is more important to consider stress from aspect to
recognize stressful periods and stressful incidents that cause each stressful period. This
paper identifies the problem of the recognition of migrant children in the open social
network microblog stressful periods and stressor events. Besides, the improved
Poisson-dependent probability model has been developed and focused on the study of the
postings of migrant children during stressful activities in schools to compare stressors
with a set of postings on Tencent Weibo (microblog). Through this model the average
stressed times of migrant children which obtains more information regarding potential
stressors affecting stressed periods.
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4% Ecological compensation is an important means for controlling agricultural
nonpoint source pollution, and compensation methods comprise an essential part of the
compensation policy for mitigating this form of pollution. Farmers' choice of
compensation methods affects their response to compensation policies as well as the
effects of pollution control and ecological compensation efficiency. This study divides
ecological compensation methods into two distinct philosophies-the "get a fish" method
(GFM) and "get a fishing skill" method (GFSM)-based on policy objectives, to determine
farmers' choice between the two methods and the factors influencing this choice.
Furthermore, by analyzing survey data of 632 farmers in the Ankang and Hanzhong cities
in China and using the multivariate probit model, the study determines farmers' preferred
option among four specific compensation modes of GFM and GFSM. The three main
results are as follows. (1) The probability of farmers choosing GFM is 82%, while that of
choosing GFSM is 51%. Therefore, GFM should receive more attention in compensation
policies relating to agricultural nonpoint source pollution control. (2) Of the four
compensation modes, the study finds a substitution effect between farmers' choice of
capital and technology compensations, capital and project compensations, material and
project compensations, while there is a complementary relationship between the choice of
material and technology compensations. Therefore, when constructing the compensation
policy basket, attention should be given to achieving an organic combination of different
compensation methods. (3) Highly educated, young, and male farmers with lower
part-time employment, large cultivated land, and a high level of eco-friendly technology
adoption and policy understanding are more likely to choose GFSM. Hence, the
government should prioritize promoting GFSM for farmers with these characteristics,
thereby creating a demonstration effect to encourage transition from GFM to GFSM.
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% China's traditional automobile industry lags behind that of the developed countries,

240



but the development of New Energy Vehicles (NEVs) is an opportunity to catch up with
the global automobile industry. In China, there has been a widespread attempt to
"overtake on the curve" by developing cleaner technology for NEVs. To help with this
transition, the Chinese government has introduced a large number of policies to promote
the development of the NEV industry. In this study, we examined whether these policies
have been effective by analyzing data about policies for China's NEV industry from 2006
to 2018, as well as the NEV patents filed in the United States, Japan, Germany, France,
Korea, and China from 1988 to 2018. This paper uses quantitative analysis of policies and
factor analysis. The results of the policy quantification regression analysis show that
China's industrial policy has a significant influence on the number of patents. For
example, China's aim to promote technological progress has been effective in developing
an indigenous NEV industry, but whether China will succeed in "overtaking on the curve"
is still unclear. The current state of development of NEV patents does not show China
have a leading edge in NEV technology. China's NEV industry policies should be further
strengthened, especially the core policies on technological innovation.
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FEE: Soil arsenic (AS) contamination has attracted a great deal of attention because of its
detrimental effects on environments and humans. AS and inorganic AS compounds have
been classified as a class of carcinogens by the World Health Organization. In order to
select a high-precision method for predicting the soil AS content using hyperspectral
techniques, we collected 90 soil samples from six different land use types to obtain the
soil AS content by chemical analysis and hyperspectral data based on an indoor
hyperspectral experiment. A partial least squares regression (PLSR), a support vector
regression (SVR), and a back propagation neural network (BPNN) were used to establish
a relationship between the hyperspectral and the soil AS content to predict the soil AS
content. In addition, the feasibility and modeling accuracy of different interval spectral
resampling, different spectral pretreatment methods, feature bands, and full-band were
compared and discussed to explore the best inversion method for estimating soil AS
content by hyperspectral. The results show that 10 nm + second derivative (SD) + BPNN
is the optimum method to predict soil AS content estimation; R-v(2) is 0.846 and residual
predictive deviation (RPD) is 2.536. These results can expand the representativeness and
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practicability of the model to a certain extent and provide a scientific basis and technical
reference for soil pollution monitoring.
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H4E: The impact of land use and land cover (LULC) change on ecosystem services value
(ESV) varies in different spatial locations. Although many studies have focused on
quantifying the effect of LULC change on ESV, few have considered the spatial
heterogeneity of the relationship between LULC change and ESV. Therefore, this study
examines the relationship between ESV and LULC change from a spatial perspective in
Xi'an City. We divide the study area into 10,522 grid cells, based on land cover data from
2000 to 2018, and we identify the spatial-temporal dynamics of LULC change. Next, we
employ the Benefits Transfer Method (BTM) to evaluate the ESV, and the ESV is
corrected by the normalized difference vegetation index (NDVI). A geographically
weighted regression (GWR) model and ordinary least squares (OLS) regression model are
used to assess the spatial association of LULC change and ESV. The results show that the
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total ESV loss is 6.57 billion yuan (Chinese yuan), and the loss rate is 12.18%. The
distribution of ESV shows an obvious spatial heterogeneity, and the low-value area of
ESV expands eastward from the main urban area. More than 50% of total ESV is
provided by woodland. From 2000 to 2018, the land use pattern in Xi'an underwent a
significant change with the developed land increasing by 64.09%, whereas farmland
decreased by 12.49%. Based on the GWR model, the relationship between LULC change
and ESV in Xi'an showed a significant negative association and spatial heterogeneity. Our
study results provide a new way to effectively identify the relationship between LULC
change and ESV, and in turn, to fully understand the ecological trends at the regional
scale, laying a foundation for regional sustainable development.
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HEE: It is of great significance to study the spatiotemporal dynamics of the ecosystem
and explore the driving forces that affect change in the ecosystem in the National Barrier
Zone (NBZ). Based on multi-source remote sensing data, this paper analyzed the change
in the ecosystem in the NBZ from 2000 to 2015. Natural and social economic factors
were selected as the driving factors, and the change mechanism of the ecological system
in the NBZ area was analyzed by means of redundancy analysis and other methods. The
results showed the following: (1) Between 2000 and 2015, the ecosystem changes in the
NBZ are obvious. It is important to note that the grassland and urban ecosystem increased
by 13,952 and 6720 km(2), respectively; at the same time, the desert ecosystem
significantly decreased by 4544 km(2). (2) The human activity represented by gross
domestic product (GDP) is the main factor in the change of ecosystem change in the NBZ
with a contribution of 75%, especially in the ecological barrier of the
Sichuan-Yunnan-Loess plateau with a GDP contribution rate of 83%. (3) The changes in
the ecosystems are significantly influenced by multifactorial interactions, such as the joint
contribution rate of the drought index (PDSI) and GDP reaching 0.11 in the ecological
barrier of Qinghai-Tibet plateau. (4) The ecological protection projects, such as the Green
for Grain Project in the NBZ, play a positive role, and the ecological environment is
improving. The conclusions of this paper will be used as a basic theory to contribute to
subsequent research on ecosystem services, policy making, and other aspects in the NBZ.
AJE 5 : WOS:000578927300001
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HHE: As a valuable resource in coastal areas, coastlines are not only vulnerable to
natural processes such as erosion, siltation, and disasters, but are also subjected to strong
pressures from human processes such as urban growth, resource development, and
pollution discharge. This is especially true for reef nations with rich coastline resources
and a large population, like Indonesia. The technical joint of remote sensing (RS) and
geographic information system (GIS) has significant advantages for monitoring coastline
changes on a large scale and for quantitatively analyzing their change mechanisms.
Indonesia was taken as an example in this study because of its abundant coastline
resources and large population. First, Landsat images from 1990 to 2018 were used to
obtain coastline information. Then, the index of coastline utilization degree (ICUD)
method, the changes in land and sea patterns method, and the ICUD at different scales
method were used to reveal the spatiotemporal change pattern for the coastline. The
results found that: (1) Indonesia's total coastline length has increased by 777.40 km in the
past 28 years, of which the natural coastline decreased by 5995.52 km and the artificial
coastline increased by 6771.92 km. (2) From the analysis of the island scale, it was
known that the island with the largest increase in ICUD was Kalimantan, at the expense
of the mangrove coastline. (3) On the provincial scale, the province with the largest
change of ICUD was Sumatera Selatan Province, which increased from 100 in 1900 to
266.43 in 2018. (4) The change trend of the land and sea pattern for the Indonesian
coastline was mainly expanded to the sea. The part that eroded to the land was relatively
small; among which, Riau Province had the most significant expansion of land area,
about 177.73 km(2), accounting for 23.08% of the increased national land area. The
worst seawater erosion was in the Jawa Barat Province. Based on the analysis of
population and economic data during the same period, it was found that the main driving
mechanism behind Indonesia's coastline change was population growth, which
outweighed the impact of economic development. However, the main constraint on the
Indonesian coastline was the topographic factor. The RS and GIS scheme used in this
study can not only provide support for coastline resource development and policy
formulation in Indonesia, but also provide a valuable reference for the evolution of
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coastline resources and environments in other regions around the world.
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HFHE: Accurate spatialization of socioeconomic data is conducive to understand the
spatial and temporal distribution of human social development status and, thus,
effectively support future scientific decision-making. This study focuses on population
mapping, which is a classical spatialization of macroeconomic data of the social
economy. Traditional population mapping based on rough grids or administrative
divisions such as townships often has deficiencies in the accuracy of spatial pattern and
prediction. In this article, hence, we employ residential geo-objects as basic mapping
units and formalize the problem as a spatial prediction process using machine-learning
(ML) methods with high-spatial-resolution (HSR) satellite remote sensing images and
multisource geospatial data. The indicators of population spatial density, including
residential geo-objects' area, building existence index, terrain slope, night light intensity,
density of point of interest (POI) and road network from Internet electronic maps, and
locational factors such as the distances from road and river, are jointly applied to establish
the relationship between these multivariable factors and quantitative index of population
density using ML algorithms such as Random Forests and XGBoost. The predicated
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values of population density from the mined nonlinear regression relation are further used
to calculate the weights of disaggregation of each unit, and then the population quantity
distribution at the scale of residential geo-objects is obtained under the control of the total
amount of population statistics. Experiments with a county area show that the
methodology has the ability to achieve better results than the traditional deterministic
methods by reproducing a more accurate and finer geographic population distribution
pattern. Meanwhile, it is found that the optimization of mapping results may benefit from
the multisources geospatial data, and thus the methodological framework can be
recommended to be extended to other spatialization areas of socioeconomic data.
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HEE: The deterioration of the global ecological environment has accelerated the
degradation of grassland resources, which directly affects the production of livestock
resources and the lives of residents in countries or regions that treat products of livestock
resources as the main food source. In Kazakhstan, one of the countries facing a serious
grass-livestock conflict, maintaining its residents' demand for products of livestock
resources is becoming increasingly important. To explore the characteristics of
consumption of products of livestock resources in Kazakhstan and the factors that
influence the consumption of these products, this paper considers data on products of
livestock resources in Kazakhstan and factors such as the economic development of a
region, grassland resources utilization, grassland degradation, livestock husbandry, trade
balance volumes of product of livestock resources, and population distribution to obtain
the following conclusions and implications. First, the most consumed product of livestock
resources in Kazakhstan is milk, followed by meat and eggs; beef, in particular,
accounted for the highest proportion of all meat. Second, except milk, which showed a
continuous increase in consumption, other products of livestock resources showed an
upward trend only after 2000, which represented a turning point. Third, the total
consumption of products of livestock resources increased progressively from north to
south: it is lowest in the typical grasslands, then higher in the semi-desert grasslands, and
is greatest in the desert grasslands. Changes in per capita consumption were consistent
with the variations in the regional livestock inventories. Fourth, the conflict between
consumption and supply in desert grasslands is becoming increasingly severe. To
guarantee the dynamic demand of its residents for consumption of products of livestock
resources, the Kazakhstan government can make better use of grassland ecosystem
resources by adjusting the structure of livestock husbandry, rotating different grasses, and
introducing improved grazing animal species in a bid to maintain grassland ecosystem
services and improve local residents' well-being.
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$EE: The Late Pleistocene sedimentary strata that is widely developed in North China
records the signature of prehistoric human settlement. The Late Palaeolithic Shuidonggou
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Formation that is mainly distributed in the western Ordos Block of North China is best
known for containing abundant palacontological fossils and palaeolithic artefacts with an
age span of similar to 35-20 ka B.P. However, its sequence and chronostratigraphy are
poorly understood due to the lack of stratigraphic correlation of a uniform relative
stratigraphy, hindering our understanding of the way of human adaptation to the
environmental and climatic changes. In this article, analyses of high-resolution
stratigraphy of Shuidonggou Formation complemented with chronostratigraphic
framework were performed based on our field investigations, Optically Stimulated
Luminescence dating and literature survey, to reconstruct environmental and climatic
conditions in western Ordos Block in the Late Pleistocene. Stratigraphic correlations and
chronological evidence indicate that the sedimentary units of the Shuidonggou Formation
are similar to 35-10 ka B.P. in age, and three lithologic units of Shuidonggou Formation
that is well approximated on a regional basis were identified: gravel layers that were
deposited in a fluvial environment at the bottom, rhythm layers consist of sand layers, and
clay layers deposited in a lacustrine environment in the lower part, and cycles composed
of lacustrine silt and loess in the upper part. These units are defined by sedimentology,
matching to lake levels. Continuous and widely developed clay and sandy clay about 3-10
m thick occur at various levels within river terrace II and littoral deposits located 10-20 m
above the current lake level provide evidence for the existence of the high lake
level/palaeco-lake in western Ordos Block between similar to 35 and 22 ka B.P.
Palaeo-lake shrinking occurred after when lakeshore sand and gravel, as well as sandy
facies of aeolian origin, started to accumulate in the study area in 22-17 ka B.P. The
development of the palaeco-lake probably had been climate-controlled since the warmer
and humid climate conditions suggested by the lower sequences corresponds to the
Marine Isotope Stage 3 while the cool and dry climate were identified in upper sequences
corresponds to the Last Glaciation Maximum. Besides, the human occupation in the
Shuidonggou site was synchronous with the development of the palaeco-lake of the same
time window. It is suggested that the evolution of the palaeco-lakes in the Late Pleistocene,
together with the environmental effects of climate change, play an important role in the
human occupation and survival strategies.
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4 E: This study explored the state of the arts of bilingualism or multilingualism research
in the past two decades. In particular, it employed a bibliometric method to examine the
publication trend, the main publication venues, the most influential articles, and the
important themes in the area of bilingualism or multilingualism. The main findings are
summarised as follows. First, a significant increase of publications in the area was found
in the past two decades. Second, the main publication venues and the most influential
articles were reported. The results seemingly indicated that the research in the area
focused largely on two broad categories, that is, (1) bilingualism or multilingualism from
the perspective of psycholinguistics and cognition research and (2) how second/additional
languages are learned and taught. Last, the important themes, including the hot and cold
themes, were identified. Results showed that researchers prefer to study bilingualism or
multilingualism more from deeper cognition levels such asmetalinguistic
awareness,phonological awareness, andexecutive control. Also, they may become more
interested in the issue frommultilingualperspectives rather than from the
traditionalbilingualview. In addition, the themeemergent bilinguals, a term closely related
totranslanguaging, has recently gained its popularity, which seemingly indicates a recent
advocate forheteroglossic language ideologies.
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$EE: The goal of this study was to examine the relationship between three parenting
styles (warmth, rejection, and overprotection), coping efficacy and risk-taking behavior in
Chinese young adults. A total of 719 subjects completed three instruments: the Egna
Minneu av Bardndosnauppforstran, the Coping Efficacy Questionnaire and the
Adolescent Risk-Taking Questionnaire. Structural equation modeling results showed that
maternal warmth (negatively) and rejection (positively), but not overprotection, correlated
with risk-taking behavior via coping efficacy, whereas paternal rejection and
overprotection (positively), but not warmth, correlated with risk-taking behavior via
coping efficacy. These results suggest that parenting styles indirectly associate with
risk-taking behavior through coping efficacy in young adults.
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