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Fig.1 Schematic diagram of expressway new infrastructure

project: online toll collection system
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Fig.5 Spatial distribution patterns of expressway traffic flows in Guangdong Province at the prefecture level
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Fig.6 Temporal variations of expressway traffic flows in Guangdong Province
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Fig.7 Impact factor ridge traces of expressway traffic flows
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Tab.3 Results of ridge regression validity test
PIES k R PR F

e 0.114 0.987 0.969 52.519 (P <0.001)

o 0.114 0.987 0.968 51.009 (P <0.001)

% 0.114 0.985 0.962 43.534 (P<0.001)
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Tab.4 Ridge regression results of factors influencing expressway traffic flows
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Spatio-temporal pattern and formation mechanism of expressway traffic flows
in Guangdong Province based on the online toll collection data

LI Yuanjun', WU Qitao"", JIN Shuangquan’, FANG Shun’, YANG Dingnan’, LIANG Muxin'
(1. Guangzhou Institute of Geography, Guangdong Academy of Sciences, Guangzhou 510070, China;
2. Guangdong Provincial Transportation Planning and Research Center, Guangzhou 510101, China;
3. State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,
Wuhan University, Wuhan 430079, China)

Abstract: The implementation of the expressway new infrastructure project, integrated with an online toll
collection system, has significantly advanced the intelligent development of expressways. It also improves the
availability of a highly accurate digital map for analyzing the spatial and temporal characteristics of traffic flows.
This study used the extensive dataset of origin- destination (O-D) traffic flows, obtained from the online toll
collection system. By employing techniques such as big data mining and geospatial analysis, the study
investigated the distribution patterns of expressway traffic flows at various scales and by different types in
Guangdong Province. The ridge regression method was employed to identify the primary factors that influence
traffic flows. The results are as follows: 1) It is evident that vehicles on the expressway in Guangdong exhibited
notable characteristics of miniaturization and light weight. The passenger travel on expressways was
predominantly reliant on cars, while the utilization of public transport (buses) was relatively low. Freight
structure was primarily dominated by light- duty trucks. From a spatial perspective, the distribution of
expressway traffic flows in Guangdong exhibited the characteristics of spatial unevenness. The road sections
with high traffic flows were concentrated in the Pearl River Delta urban agglomeration, forming a distinct
pattern of "double beltways" with the Guangzhou ring expressway and the Guangzhou bypass expressway as
central hubs. This distribution pattern showed a radial diffusion feature, with traffic flows spreading outward
along national expressways from central hubs towards the periphery. 2) The expressway traffic flows in
Guangdong demonstrated a temporal variation characterized by a "hump curve", with the two peaks occurring at
9:00 a.m. and 17:00 p.m. Notably, cars were the most sensitive to changes in time. Among the three types of
trucks, those with larger loading scales displayed more stable patterns and exhibited weaker sensitivity to time
changes and slower response to fluctuations. 3) The results of ridge regression analysis indicate that the
expressway traffic flows in Guangdong were primarily influenced by the vehicle possessing quantity, the level of
resident consumption, and the development of the service industries. This study contributes to the expansion of
the application of digital new infrastructure systems in the field of geography, while also bearing theoretical
significance in enhancing our understanding of traffic activity patterns and enriching the theory of spatial
transport links.

Keywords: online toll collection data; expressway traffic flows; new infrastructure; ridge regression;

Guangdong Province



