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ABSTRACT：Curbside parking provides a parking 

option for certain vehicle owners by utilizing road 

space reasonably without disrupting traffic order, 

thereby alleviating parking difficulties and mitigating 

traffic congestion. However, due to issues such as 

inadequate relevant laws and regulations, inconsistent 

management levels, and others, while addressing 

parking shortages and congestion, curbside parking 

also adversely impacts road traffic capacity and 

exacerbates obstruction within the traffic 

stream.Within this context, this paper analyzes the 

impact of curbside parking on road traffic flow, 

investigating the mechanisms and influencing factors 

through which it affects road capacity. Utilizing the 

VISSIM simulation software, a microscopic 

simulation model for road segments with curbside 

parking was established. Simulation experiments 

yielded the variation patterns of road capacity under 

different curbside parking influencing factors, using 

vehicle travel time and delay rate as evaluation 

metrics. These findings provide a reference for the 

scientific and standardized management of urban 

curbside parking.The study reveals that excessive or 

poorly managed curbside parking not only 

detrimentally affects traffic flow, leading to reduced 

segment efficiency, but also triggers vehicle crowding 

and blockage problems along the roadway. 

Keywords：Curbside Parking; Road Traffic flow; 

VISSIM Simulation 

 

I. INTRODUCTION 
With China's national economy advancing 

into a phase of accelerated development, the living 

standards of urban residents have witnessed marked 

improvement. Concurrently, a substantial surge in 

new energy vehicle adoption has contributed to 

explosive growth in motor vehicle ownership across 

Chinese cities in recent years. This relentless rise in 

automobile numbers has placed immense strain on 

urban road networks, resulting in widespread traffic 

congestion, with the parking shortage emerging as a 

particularly acute issue.The parking crisis primarily 

stems from a severe lag in the development of urban 

parking facilities relative to the rate of motorization. 

The existing inventory of urban parking spaces falls 

critically short of meeting the burgeoning demand 

generated by the ever-expanding vehicle fleet. 

Consequently, the fundamental imbalance between 

parking supply and demand has become increasingly 

pronounced. 

To address this challenge, cities throughout 

China have actively initiated strategies to expand 

parking infrastructure, optimize the utilization of road 

space resources, tap latent parking demand potential, 

and mitigate the supply-demand disparity. A series of 

nationwide efforts have been undertaken in recent 

years targeting both insufficient parking availability 

and disorderly parking behavior. Aiming to enhance 

the sophistication of urban management, improve 

public service delivery, and resolve parking 

deficiencies and irregularities, municipalities have 

actively promoted the implementation of curbside 

parking.curbside parking offers distinct advantages as 

a strategy: it facilitates temporary vehicle storage by 

efficiently utilizing the spatial resources flanking 

urban roadways, typically without significantly 

impairing road capacity or compromising traffic 

safety. By augmenting parking supply, this approach 

can partially alleviate problems such as congestion 

and environmental pollution attributable to parking 

shortages. As such, it has become an increasingly vital 

tool in addressing urban parking scarcity across 

China.However, the deployment of curbside parking 

in some localities has suffered from inadequate 

scientific planning and design. Instances of 

indiscriminate implementation, driven more by 

expediency than evidence-based assessment, have 

frequently overlooked critical impacts on traffic flow 

characteristics. This lack of rigorous planning has 

undermined the effectiveness of curbside parking 

measures. In such scenarios, far from alleviating 

traffic congestion, these interventions may instead 

precipitate a reduction in road capacity.Therefore, 

rigorous investigation into the impact of curbside 
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parking on road capacity holds significant importance 

for effectively tackling the dual challenges of traffic 

congestion and parking scarcity prevalent in Chinese 

cities today. 

 

II. STATE OF RESEARCH ON IMPACTS 

OF CURBSIDE PARKING 
In response to prevalent challenges in 

China's urban road traffic systems, domestic scholars 

have conducted extensive research on the impacts of 

curbside parking on urban traffic flow. For instance:Li 

Ya et al., after investigating parking characteristics of 

roadside spaces in Changzhou, utilized VISSIM 

simulation to analyze the effects of roadside parking 

bays on vehicular movement under mixed traffic 

conditions (vehicles and non-motorized vehicles 

sharing a single lane)
[1]

.Wei Lanxiang et al. developed 

an energy consumption model for single-lane traffic 

systems based on cellular automaton theory under 

periodic boundary conditions. Through parameter 

setting, they revealed the adverse effects of increased 

energy consumption caused by parking under various 

energy states
[2]

.Shao Changqiao et al.constructed a 

model depicting the relationship between the 

frequency of parking maneuvers (entering/exiting 

bays) and their duration of influence. They identified 

key factors impacting capacity—residual lane width, 

lateral clearance, and parking maneuver 

frequency—leading to a modified method for 

calculating practical roadway capacity
[3]

.Wei Jiarong 

(2018)systematically analyzed the effects of roadside 

parking on traffic capacity and vehicle delays, 

building upon pioneering work that characterized its 

fundamental impacts on road traffic
[4]

.Zhang Yue et al. 

quantified the characteristics of roadside parking and 

performed simulation modeling to analyze its impact 

on vehicular travel time for urban road sections 

featuring mixed motorized/non-motorized traffic with 

designated parking lanes
[ 5 ]

.Cheng Guozhu et 

al.investigated sites with roadside parking, 

establishing the relationship between the number of 

parked vehicles(independent variable) and saturation 

headway (dependent variable). They developed 

models showing how different parking volumes affect 

saturation headway and proposed guidelines for 

rational planning and design of roadside parking 

zones
[ 6 ]

.Pei Yulong et al.employed queuing theory 

and traffic wave theory to model traffic organization 

on two-way, two-lane undivided roads. They analyzed 

vehicle delays caused solely by non-motorized 

vehicles and those caused by the combined influence 

of parking activities and non-motorized traffic
[7]

.Zhan 

Yuxuan examined the effects of roadside parking on 

road networks from the perspectives of traffic state 

and pavement conditions, building a simulation model 

replicating real-world environments. Applying traffic 

wave theory, they modeled the impact of roadside 

parking bays on upstream and downstream 

intersections, quantified the resulting capacity loss, 

and proposed a corresponding assessment 

methodology
[8]

. 

Through this review, it is evident that 

domestic researchers have achieved significant 

progress in understanding the impacts of curbside 

parking on urban traffic flow. These studies 

consistently indicate that installing curbside parking 

facilities can degrade traffic flow efficiency on 

segments and at intersections under certain conditions. 

While substantial research exists concerning 

evaluation metrics, traffic forecasting, and traffic 

simulation, the practical application of these 

theoretical frameworks to the diverse real-world 

traffic conditions across different Chinese cities still 

presents limitations
[ 9 ]

. Given the substantial 

complexity of various urban contexts, parking 

demand patterns, and road resource availability, 

further investigation into the impacts of curbside 

parking on urban traffic flow remains warranted. 

 

III. ANALYSIS OF URBAN ROAD 

TRAFFIC FLOW CHARACTERISTICS 
3.1Characteristics of Urban Road Traffic Flow 

The movement patterns of any vehicles or 

pedestrians on roadways demonstrate similarities to 

those of gases and liquids. Consequently, the streams 

of vehicles and pedestrians traversing roads are 

collectively defined as traffic flow
[ 10 ]

.Traffic flow 

exhibits both qualitative and quantitative 

characteristics in its operational state. Its variations 

across time and space reveal consistent patterns, 

collectively referred to as traffic flow characteristics. 

Traffic flow parameters, serving as physical quantities 

that describe and reflect these characteristics, hold 

significant research value. From a macroscopic 

perspective, traffic flow characteristics are typically 

characterized by three fundamental parameters: 

Traffic Volume (Q), Traffic Speed (V), and Traffic 

Density (K). 

The interrelationship among these three 

parameters (Q, V, K) can be represented as a 

three-dimensional spatial surface. However, for 

enhanced clarity and interpretability, this relationship 

is commonly projected onto two-dimensional planes. 

An example of such a projection is illustrated in 

Figure1. 
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Fig.1. Q, V, K three parameters relationship 

graph 

 

3.2Fundamental Concepts of Roadway Capacity 

Roadway capacity is defined as the 

maximum sustainable hourly flow rate (expressed in 

vehicles or pedestrians per hour, typically abbreviated 

as veh/h) that can traverse a designated cross-section 

of a roadway or lane under specified: Roadway 

conditions, Traffic conditions, and Target level of 

service (LOS)
[ 11 ]

. Capacity is classified into three 

functional categories based on operational 

characteristics: 

 

（1）Basic Capacity 

Basic capacity refers to the maximum hourly traffic 

volume achievable per lane (or roadway segment) 

under ideal road and traffic conditions. Ideal road 

conditions require: 

• Standard lane width and adequate lateral clearance 

• Gentle longitudinal gradients 

• Unobstructed sight distance 

• Favorable horizontal alignment 

• Optimal pavement conditions 

Ideal traffic conditions entail: 

• Exclusively standard passenger vehicles 

• Uniform operating speed within single lanes 

• Minimum headway spacing maintained 

• Absence of lateral or directional interference 

Only under such conditions can basic capacity be 

attained. When actual conditions deviate from these 

ideals, application of adjustment factors becomes 

necessary to derive practical capacity and design 

capacity. 

 

（2）Practical Capacity 

Practical capacity refers to the maximum 

sustainable hourly flow rate achievable at a 

designated roadway location under specified 

geometric and traffic conditions. This metric is 

derived by applying capacity adjustment factors 

(CAFs) to the basic capacity, accounting for: 

Site-specific topography, Prevailing roadway 

characteristics and Existing traffic composition. 

（3）Design Capacity 

Design capacity refers to the traffic volume a 

roadway is engineered to accommodate under specific 

levels of service, determined according to the 

functional requirements of different road classes. This 

represents the target service volume the roadway must 

sustain. It is calculated by multiplying the practical 

capacity by the volume-to-capacity ratio 

corresponding to the required service level. 

Based on the preceding analysis: Basic capacity 

represents the theoretical maximum flow rate 

achievable under idealized conditions. Practical 

capacity denotes the prevailing operational 

throughput of a roadway or transportation facility 

under real-world constraints. Design capacity refers to 

the planned service volume accommodated during 

infrastructure planning for vehicles and pedestrians. 

 

3.3Factors Influencing Roadway Capacity 

Roadway capacity is defined as the 

maximum achievable traffic throughput under 

existing infrastructure without modifications, 

assuming favorable weather and pavement conditions, 

where any alterations to these parameters will 

inevitably impact capacity. The primary influencing 

factors encompass: 

 

（1）Roadway Conditions 

Roadway conditions encompass the physical 

attributes of a road infrastructure, including but not 

limited to the number of lanes per direction, lane and 

shoulder widths, lateral clearance dimensions, and the 

classification of traffic control devices such as signals, 

signage, and pavement markings. 

 

（2）Traffic conditions 

Traffic conditions refer to the characteristics 

of traffic flow generated by vehicles operating on 

roadways, encompassing traffic volumes, the 

composition mix of various vehicle types, and 

directional distribution patterns. 

 

（3）Control Conditions 

Control conditions refer to the regulatory 

infrastructure deployed on roadways, encompassing 

the configuration of traffic control devices, the 

typology and placement locations of road signs, and 

signal timing parameters—collectively constituting 

capacity-influencing management measures—along 

with traffic organization strategies such as diversion 

protocols, movement restrictions, and access 

prohibitions imposed on motor vehicles, 

non-motorized vehicles, and pedestrians. 

 

 

 



 

        

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 7, Issue 07 July 2025,  pp: 728-735  www.ijaem.net  ISSN: 2395-5252 

      

 

 

 

DOI: 10.35629/5252-0707728735    |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 731 

（4）Other Conditions 

Beyond the three aforementioned primary 

factors (roadway, traffic, and control conditions), 

additional variables include weather phenomena, 

terrain features, driver behavior profiles, and special 

events, all of which collectively influence roadway 

capacity dynamics. 

This study focuses on the impact of curbside 

parking on urban traffic flow, analyzing how the 

implementation of curbside parking facilities affects 

practical roadway capacity under real-world operating 

conditions. All subsequent references to "roadway 

capacity under curbside parking influence" 

specifically denote practical capacity in such 

configurations. 

 

IV. IMPACT ANALYSIS OF CURBSIDE 

PARKING ON ROAD TRAFFIC FLOW 
The implementation of curbside parking 

delivers dual benefits: mitigating road traffic 

congestion and reducing environmental pollution 

while partially alleviating parking supply-demand 

imbalances. However, operational evidence 

demonstrates measurable impacts on traffic flow, 

including reduced effective through-lanes, increased 

segment delays, and elevated congestion 

risks—ultimately degrading practical roadway 

capacity. 

This study specifically investigates these 

impacts on six-lane urban arterial segments with 

central medians, where each directional carriageway 

operates three lanes, to quantify curbside parking 

effects on traffic stream performance. 

 

4.1Analysis of the Influence Mechanism of Curbside 

Parking on Road Traffic Flow 

The impacts of curbside parking on road 

traffic flow primarily manifest through two distinct 

mechanisms: firstly, the inherent differences in 

physical roadway conditions before and after parking 

implementation fundamentally alter traffic operations; 

secondly, behavioral conflicts arise between vehicles 

maneuvering into/out of parking spaces and 

through-moving traffic streams. Consequently, these 

dual influences operate as follows: 

 

(1) When vehicles occupy curbside spaces statically, 

they reduce available through-lanes—particularly 

constraining the outermost travel lane—forcing 

affected vehicles to execute lane-changing maneuvers 

that disrupt adjacent-lane traffic. This cascade effect 

induces systemic speed reductions across all impacted 

vehicles, prolongs travel times, elevates traffic delays, 

and degrades overall roadway operational efficiency. 

 

(2) During dynamic parking maneuvers (entry/exit), 

vehicles obstruct following traffic in the curb lane 

while simultaneously impinging laterally on adjacent 

lanes. On multilane roads, this encroachment triggers 

secondary disruptions: adjacent-lane vehicles either 

decelerate to queue or initiate evasive lane changes, 

propagating disturbances to additional traffic streams. 

Consequently, affected vehicles experience 

significant speed attenuation—potentially to 

standstill—compounding travel time penalties and 

measurably degrading practical roadway capacity 

through induced turbulence. 

4.2Analysis of Influencing Factors of Curbside 

Parking on Road Traffic Flow 

Building upon the mechanistic analysis of 

curbside parking impacts on traffic flow and 

synthesizing seminal research findings, this study 

identifies four primary factors governing curbside 

parking effects on practical roadway capacity: 

 

(1) Unidirectional Traffic Volume:  

Fundamental capacity analysis confirms that 

traffic volume magnitude critically determines 

practical capacity degradation. Higher volumes 

intensify vehicle interactions, increasing speed 

interference probabilities and destabilizing traffic 

flow. Under curbside parking scenarios, elevated 

volumes amplify disruptions—parked vehicles and 

maneuvering activities impede more through-traffic, 

systemically reducing travel speeds as corroborated
[12]

. 

This investigation specifically examines three-lane 

directional segments, where unidirectional flow 

volume significantly modulates traffic performance. 

 

(2) Parking Demand Ratio:  

Defined as the percentage of vehicles 

parking relative to total traffic volume within an 

observed segment, this ratio directly influences 

adjacent-lane disruption probabilities. Higher parking 

ratios generate more frequent parking maneuvers, 

substantially increasing interference risks for 

through-traffic and degrading operational efficiency. 

 

(3) Parking Zone Spatial Extent:  

Represented by parking stall quantity or 

linear length, extended parking zones expand 

interference scope. When controlling for traffic 

volume and parking ratios, longer parking zones 

demonstrably increase delay penalties—a relationship 

quantitatively analyzed in this study through 

parametrically varied zone lengths. 

 

(4) Parking Configuration and Maneuvering 

Duration:  

Curb parking geometries (parallel, angled, or 

perpendicular alignments) exhibit distinct lateral 

space occupations and maneuvering time 
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requirements. These configurations critically 

determine lane occupancy durations during parking 

entry/exit events, with perpendicular arrangements 

typically incurring 35-50% longer maneuvering times 

than parallel layouts, thereby exerting differential 

impacts on traffic flow stability. 

 

V. VISSIM-BASED IMPACT ANALYSIS 

OF CURBSIDE PARKING 
5.1Development of VISSIM Simulation Models 

This study investigates the impact of 

curbside parking on urban traffic flow using a six-lane 

divided arterial road with a central median as the 

research object, establishing two simulation scenarios: 

a baseline configuration without curbside parking and 

an intervention scenario with parallel-aligned parking 

bays. The analysis quantifies changes in practical 

roadway capacity under curbside parking conditions. 

For urban roadways, factors such as segment 

length, lane width, and parking zone dimensions 

significantly influence traffic flow characteristics. 

Since VISSIM simulation software cannot fully 

replicate real-world vehicle operation dynamics, 

precise parameterization of all elements within the 

curbside parking simulation model—including 

geometric constraints, driver behavior algorithms, and 

parking maneuver logic—is essential prior to 

conducting impact analyses. 

 

5.1.1Roadway Geometric Parameterization 

Given that this research focuses on a six-lane 

divided urban arterial road segment featuring a central 

median, the physical separation eliminates 

interference from opposing traffic flows, enabling the 

exclusive development of a unidirectional three-lane 

simulation model incorporating curbside parking. 

Consequently, adhering to the Code for Design of 

Urban Road Engineering (CJJ 37-2012, 2016 Edition), 

the study establishes a 400-meter-long unidirectional 

roadway model with 3.5-meter-wide lanes, equipped 

with parallel curbside parking bays occupying the 

outermost travel lane. 

 

5.1.2Curbside Parking Bay Parameterization 

Focusing on parallel curbside parking 

impacts, this study configures individual bay lengths 

at 6m per the Urban Roadside Parking Space Design 

Standard (CJJ 37-2012), retaining default VISSIM 

parameters for other attributes, while parking zone 

length remains adjustable through variable bay counts. 

Subsequent simulation design establishes curbside 

parking routes and decision points, configuring 

vehicles as passenger cars in route-choice parameters. 

Parking ratios (0-100%) are calibrated per analytical 

objectives, with parking duration distributions 

defaulting to either normal or empirical 

distributions—this research employs VISSIM's native 

normal distribution implementation for duration 

modeling. 

 

5.1.3Ancillary Simulation Parameterization 

For driving behavior modeling, this study 

implements the Wiedemann 74 car-following 

algorithm with an average standstill distance of 1.2m 

based on empirical urban road simulations in China
[13]

, 

while enabling left-side overtaking maneuvers 

through lateral behavior parameterization
[14]

. 

Within the VISSIM simulation environment, 

the aforementioned parameter configurations 

establish a roadway segment model featuring parallel 

curbside parking facilities. Leveraging traffic flow 

theory principles, key variables—including segment 

length and parking bay quantities—are user-definable 

to simulate curbside parking traffic flow dynamics as 

simulated in this study. 

Utilizing the parameter configurations 

established above within the VISSIM simulation 

environment, this research develops a roadway 

segment model incorporating parallel curbside 

parking facilities, enabling user-defined 

customization of critical variables—including 

segment length and parking bay quantities—aligned 

with traffic flow theory principles to simulate 

comprehensive curbside parking traffic dynamics; a 

representative simulation interface of this model is 

illustrated in the Figure 2. 

 

 
Fig.2. VISSIM Simulation Interface Screenshot 

 

5.2Performance Metrics for Curbside Parking 

Impacts on Road Traffic Flow 

Analysis reveals that key factors influencing 

traffic flow under curbside parking conditions include 

unidirectional traffic volume, parking ratio, and 

parking zone spatial extent. When evaluating these 

impacts, establishing standardized urban traffic 

performance metrics is essential to quantify the 

magnitude of parking-induced disruptions. Traffic 

flow theory indicates that such evaluation metrics 

primarily comprise travel time, segment delay, 

occupancy rate, time headway, and space headway
[15]

. 

Within the VISSIM simulation framework, the 

assessment module provides configurable 

outputs—including network performance statistics, 
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vehicle travel times, zonal segment evaluations, and 

delay measurements—enabling quantitative 

extraction of volume, speed, travel time, and segment 

delay data for comprehensive impact analysis
[16]

. 

Based on comprehensive consideration of 

established road traffic flow performance metrics and 

VISSIM simulation output capabilities, this study 

selects vehicle travel time and segment delay as the 

core performance metrics for quantifying curbside 

parking impacts on traffic flow dynamics. 

 

5.2.1Vehicle Travel Time 

Vehicle travel time is defined as the total 

duration required for a vehicle to travel from one trip 

origin to a destination, encompassing both moving 

periods and any intermediate stops or delays
[ 17 ]

. 

Under the influence of curbside parking operations, 

vehicles traversing roadway segments exhibit 

significantly increased total traversal times compared 

to equivalent roads without parking facilities. This 

phenomenon enables researchers to quantify the 

magnitude of parking-induced capacity degradation 

by analyzing travel time variations between scenarios 

with and without curbside parking infrastructure. 

 

5.2.2Segment Delay 

Segment delay is defined as the difference 

between the actual travel time required for a vehicle to 

traverse a unit-length roadway segment and the 

theoretical travel time under ideal operating 

conditions
[
17

]
. Given the complexity of quantifying 

multiple delay types, this study introduces delay 

rate—calculated as the ratio of vehicle travel delay to 

unimpeded travel time at free-flow speed—as a 

supplementary evaluation metric to analyze the 

impact of curbside parking on practical roadway 

capacity
[18]

. 

The delay rate D(%) is calculated as follows: 

D =
td
t0
× 100% 

td = T − t0 

In the formula：td  is Segment Delay under Curbside 

Parking Impacts（s）; T is Travel Time along Segments 

under Curbside Parking Impacts（s）; t0 is Free-Flow 

Travel Time for Segment Traversal（s）. 

 

5.3Analysis of Simulation Results 

Leveraging VISSIM simulation capabilities, 

this study conducts quantitative analyses of 

unidirectional traffic volume, parking ratio, and 

parking zone spatial extent to assess curbside parking 

impacts on traffic flow dynamics—primarily 

measuring travel time and delay rate as key 

performance indicators. 

 

5.3.1Traffic Flow Impacts of Unidirectional Traffic 

Volume 

Configured with a 180-meter curbside 

parking zone (equivalent to 30 standard bays), a fixed 

parking ratio of 30%, and unidirectional traffic 

volumes incrementally tested from 200 to 1,400 

vehicles per hour, this study implements rigorous 

comparative analysis against a non-parking control 

scenario as methodologically illustrated in Figure 3. 

 

 
Fig.3. Experimental Results for Unidirectional 

Traffic Volume Impacts 

 

As conclusively demonstrated by Figure 3 

data, implementing curbside parking along urban 

arterial segments substantially increases vehicle travel 

times compared to non-parking conditions. Across the 

unidirectional traffic volume range of 200–1,400 

vehicles per hour, a linearly positive correlation exists 

between traffic volume magnitude and travel time 

duration; with fixed parking zone length (180m) and 

parking ratio (30%), escalating traffic volumes 

progressively elevate roadway saturation levels, 

thereby prolonging segment travel times with 

progressively intensifying increments.The analysis 

reveals an exponential relationship between delay rate 

and unidirectional traffic volume, demonstrating 

progressively heightened delay rates with increasing 

traffic flow. When traffic volumes escalate from 200 

to 1,200 veh/h, delay rates increase by approximately 

20%; however, beyond the 1,200 veh/h threshold, 

delay accumulation accelerates markedly, culminating 

in a delay rate approaching 90% at 1,400 veh/h. 

 

5.3.2Traffic Flow Impacts of Parking Ratio 

Increased parking ratios on roadway 

segments trigger heightened lane-changing 

maneuvers and deceleration behaviors, with queuing 

vehicles awaiting parking availability substantially 

disrupting traffic flow; simulation analyses with 

parking ratios incrementally set at 10%, 15%, 20% to 

40%—while maintaining constant parameters of 500 
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vehicles per hour unidirectional volume and a 

180-meter parking zone (30 standard bays)—quantify 

these operational impacts as systematically illustrated 

in Figure 4. 

 

 
Fig.4. Experimental Results for Parking Ratio 

Impacts 

 

The graphical analysis demonstrates 

progressively elevated vehicle travel times and 

segment delays as parking ratios increase from 10% to 

40%. When parking ratios remain within the 10-20% 

range, both travel times and delays exhibit moderate 

increments with comparatively stable growth rates; 

however, beyond the 20% parking threshold, these 

metrics demonstrate pronounced acceleration, 

culminating in disproportionately elevated values 

exceeding 35%—confirming severe traffic flow 

degradation. Empirical validation confirms that 

parking demands surpassing 35% occupancy 

overwhelm available curbside bay inventories, 

exacerbating negative traffic impacts. Quantitatively 

calibrated parking bay inventories—informed by 

evidence-based forecasting 

methodologies—simultaneously address parking 

scarcity while maintaining sustainable roadway 

capacity levels
[19]

. 

 

5.3.3Traffic Flow Impacts of Parking Zone Spatial 

Extent 

As methodically documented in Figure 5 

under a 400-meter segment length and 30% parking 

ratio simulation environment, varying curbside 

parking zone lengths differentially impact traffic flow 

characteristics compared to non-parking conditions. 

The absence of curbside parking yields minimal travel 

time fluctuations, whereas parking implementation 

establishes a linearly positive correlation between 

zone length and travel time escalation. Specifically, at 

120-meter parking configurations (equivalent to 20 

bays), travel time increments remain gradual with 

negligible flow disruptions; however, beyond the 

180-meter threshold (30 bays) and concurrent with 

unidirectional volumes exceeding 1,300 vehicles per 

hour, parking zone elongation significantly amplifies 

travel time acceleration relative to escalating traffic 

demand. 

 

 
Fig.5. Experimental Results for Parking Zone 

Spatial Extent Impacts 

 

Delay rate profiles depicted in the Figure 5 

indicate minimal sensitivity to parking zone spatial 

extent at unidirectional volumes below 1,200 veh/h; 

however, beyond this traffic threshold, delay rates 

escalate exponentially with increasing 

flow—reaching nearly 95% under both 120-meter and 

180-meter parking configurations at 1,400 

veh/h.Simultaneously, the delay rate profiles across 

varying parking zone lengths reveal consistently 

lower delay rates under 240-meter configurations 

compared to 120-meter equivalents, attributable to 

expanded spatial availability of parking bays that 

distributes curbside parking behaviors more diffusely 

across the corridor when traffic volume and parking 

ratio remain constant—effectively mitigating 

localized traffic turbulence caused by concentrated 

parking maneuvers in shorter zones and consequently 

stabilizing traffic flow operations, thereby 

demonstrating that strategic extension of parking 

zones can marginally but measurably reduce segment 

delay rates under specified conditions. 

Consequently, roadway capacity 

demonstrably decreases with extended parking zone 

spatial extents under specific conditions, necessitating 

scientific optimization strategies—including 

evidence-based bay quantity determination and 

geometrically efficient parking layouts—to enhance 

urban curbside parking space utilization efficiency. 

 

VI. CONCLUSION 
Building upon the foundational analysis of 

curbside parking impacts on urban traffic flow, this 

study establishes a VISSIM-based simulation model 

to quantify parking-induced roadway capacity 

degradation, yielding three principal conclusions: 

(1) Through systematic analysis of urban roadway 

traffic flow characteristics and capacity determinants, 
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this research elucidates the mechanistic 

comprehension of how curbside parking influences 

traffic flow, identifying five key impact factors: 

unidirectional traffic volume, parking ratio, parking 

zone spatial extent, parking bay alignment 

configurations, and parking duration distributions. 

(2) Quantitative assessment using travel time and 

delay rate metrics reveals significant operational 

impacts stemming from unidirectional traffic volume, 

parking ratio, and spatial parking extent. Comparative 

pre-post parking implementation simulations 

empirically demonstrate substantial traffic flow 

deterioration—particularly under the circumstances 

of congested traffic flow—with evidence of induced 

vehicular queuing and incipient breakdown conditions 

when curbside parking exists. 

(3) Elevated parking ratios at specific urban segments 

signal intensive curbside demand, necessitating 

strategically proportioned expansion of parking zone 

spatial dimensions (i.e., increasing bay quantities) 

based on multimodal traffic diagnostics—including 

peak-hour volumes, travel speeds, and parking 

demand indices—to equilibrate parking 

supply-demand dynamics and implement 

decongestion strategies. 
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