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Abstract
Purpose of review With only 12% of the human population living in cities meeting the air quality standards set by the WHO 
guidelines, there is a critical need for coordinated strategies to meet the requirements of a healthy society. One pivotal 
mechanism for addressing societal expectations on air pollution and human health is to employ strategic modeling within 
the urban planning process. This review synthesizes research to inform coordinated strategies for a healthy society. Through 
strategic modeling in urban planning, we seek to uncover integrated solutions that mitigate air pollution, enhance public 
health, and create sustainable urban environments.
Recent findings Successful urban planning can help reduce air pollution by optimizing city design with regard to transporta-
tion systems. As one specific example, ventilation corridors i.e. aim to introduce natural wind into urban areas to improve 
thermal comfort and air quality, and they can be effective if well-designed and managed. However, physical barriers such 
as sound walls and vegetation must be carefully selected following design criteria with significant trade-offs that must be 
modeled quantitatively. These tradeoffs often involve balancing effectiveness, cost, aesthetics, and environmental impact. 
For instance, sound walls are highly effective at reducing noise, provide immediate impact, and are long-lasting. However, 
they are expensive to construct, visually unappealing, and may block views and sunlight. To address the costly issue of 
sound walls, a potential solution is implementing vegetation with a high leaf area index or leaf area density. This alternative 
is also an effective method for air pollution reduction with varying land-use potential. Ultimately, emission regulations are 
a key aspect of all such considerations.
Summary Given the broad range of developments, concerns, and considerations spanning city management, ventilation cor-
ridors, physical barriers, and transportation planning, this review aims to summarize the effect of a range of urban planning 
methods on air pollution considerations.

Keywords Air pollution · Urban planning · Transportation planning · Particulate matter · Physical barrier · Wind corridor

Introduction

More than 56% of the global population lives in urban areas, 
and by 2050, nearly 7 out of 10 people will live in cities 
[1]. In the urbanization process—marked by rural-to-urban 
migration, physical expansion of cities, increased economic 
activity, increased population density, and development of 
urban character—urban air pollution increases with the ris-
ing number of inhabitants due to greater emissions from 
transportation, industries, and other urban sources. Over the 
past 20 years,  PM2.5 and  NO2 concentrations have increased 
in 65% and 71% of cities worldwide, respectively. In addi-
tion,  O3 concentrations have risen at 89% of monitoring sta-
tions [2].
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A major source of air pollution in urban areas is traffic 
emissions, which is especially important for people living 
near busy roadways, i.e., within 150 to 300 m (about 500 
to 1000 feet) from busy roadways. A study indicated that 
18% of Americans live near high-volume roads [3]. Other 
sources of air pollution include manufacturers, construc-
tion, and indoor air pollution. However, this is beyond the 
scope of this review, and we will mainly focus on reduc-
ing traffic-related air pollution. Traffic emissions mainly 
consist of  PM2.5, ultrafine particles (UFPs, particle diam-
eter ≤ 100 nm),  NO2, elemental carbon, and volatile organic 
carbons (VOCs). In the USA, UK, and Germany, traffic 
emissions are responsible for one-fifth of deaths from air 
pollution [4]. People living in near-roadway environments 
have displayed an increase in dementia, Parkinson’s disease, 
all-cause mortality, circularity mortality, ischaemic heart 
disease mortality, lung cancer mortality, autism spectrum 
disorders, obesity, skin aging, and asthma [5–10].

Effective urban planning strategies can play a crucial 
role in reducing air pollution levels and improving human 
health outcomes in cities [11]. Urban planning aims to 
give shape, design, and structure to cities and towns. It 
involves various processes, including the arrangement 
and design of buildings, transport systems, public spaces, 
and amenities. Urban planning is crucial for the develop-
ment of urban land. It serves as a framework for growth 
and helps cities cultivate long-term, sustainable systems 
and infrastructure. Urban planning is not only important 
for the urban economy but is also crucial for improving 
public health in cities. For instance, urban planning can 
reduce air pollution by enhancing energy use and alterna-
tive transport systems. One way that urban planning can 
reduce air pollution is by promoting energy efficiency 
in the built environment, including supporting building 
designs that capture solar energy and piloting initiatives 
for infrastructure upgrades to improve insulation and 

access to renewable power. Additionally, comprehen-
sive city planning facilitates the adoption of alternative 
renewable energy transport systems like zero-emissions 
electric vehicle fleets, green hydrogen fuelling stations to 
support hydrogen vehicles, wide distribution of electric 
vehicle charging ports, bike lane networks, and robust 
public transit systems like rail and bus rapid transit that 
minimize reliance on fossil fuel combustion. Urban plan-
ning can also spur active transportation options like safe, 
walkable streets and neighborhoods, allowing residents to 
limit short car trips. Public–private partnerships can be 
leveraged to implement sustainable urban services, such 
as efficient waste management systems and green building 
initiatives, which can contribute to reducing air pollution 
in cities. Planting trees and incorporating the care of city 
green spaces as a key element in urban planning can also 
help reduce air pollution.

Kurtzweg is one of the first few studies that reviewed 
the relationship between air pollution control and urban 
planning [12]. Government legislation and policies thus 
already require the consideration of air pollution prob-
lems in urban planning. It is emphasized that the inter-
relationships between air quality and the intensity and 
spatial distribution of human activity need to be identi-
fied more precisely. There are two general streams of 
strategies for controlling air pollution: restriction of 
emissions and direction of the location and spatial dis-
tribution of emission sources. Based on these strategies, 
Gross established a simulation model to capture the rela-
tionship between urban planning decisions and air quality 
[13]. Legislation is often used to restrict emissions, while 
wind corridors and physical barriers (e.g., sound barri-
ers, and vegetation) can be used to direct the location 
and spatial distribution of emission sources (Fig. 1). This 
review paper aims to discuss these different air pollution 
reduction strategies.

Fig. 1  Schematic figure of 
different urban air pollution 
reduction strategies
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Methods

We used the bibliographical database “Web of Science” for 
searching under the following criteria: (1) Research only 
includes search and review papers, (2) Results are ranked 
with respect to relevance, and (3) Results are mostly from 
the past 15 years. The search terms are “air pollution” 
AND “urban planning”; “air pollution” AND “land use”; 
“air pollution” AND “transportation planning”; “air pollu-
tion” AND “transportation management”; “air pollution” 
AND “wind corridor”; “air pollution” AND “vegetation”; 
“air pollution” AND “barrier”; “air pollution” AND “wind 
corridor”; and “air pollution” AND “regulation.”

Results

Land Use and Urban Planning

In the early 1960s, urban planning had been recognized as a 
critical measure to control air pollution [14]. Many studies 
have since highlighted the importance of assessing air pollu-
tion when making urban planning decisions (i.e., [15]). Land 
use planning covers public policy interventions that order 
and regulate land use in an efficient, sustainable, and ethical 
manner. Land use planning is sometimes used interchange-
ably with urban planning [16]. Numerous studies have inves-
tigated the impact of land use planning on air pollution in 
different areas, including Africa ([17–19]), Australia ([20]), 
Brazil ([21]), Canada ([22]), Chile ([23]), China ([24–26]), 
Greece ([27]), Hong Kong ([28, 29]), Italia ([30]), Kazakh-
stan ([31]), Mexico ([32–34]), Paris ([35]), Sweden ([36, 
37]), Taiwan ([38–40]), Rome ([41]), the United Kingdom 
([42]), and the United States([43]). Land use regression, 
which has been comprehensively reviewed by researchers, 
is the primary method employed for analyzing the impact 
of land use on air pollution levels [44]. However, big data 
or machine learning-based methods are increasingly receiv-
ing attention. The research that examined the role of urban 
planning in addressing air pollution problems was com-
prehensively reviewed, highlighting the key findings and 
methodologies employed in the field [12]. It was found that 
the interrelationships between air quality and the intensity 
and spatial distribution of human activity need to be identi-
fied more precisely so that feasible policies that positively 
influence air quality through planning actions can be deter-
mined. The approaches that can be used to control air pollu-
tion in land use or urban planning include appropriate urban 
growth strategies, balancing communities and subregions, 
low-density development, and regional open space patterns 
(Environmental Protection Agency [45]).

Appropriate Urban Growth Strategies

When selecting appropriate regional growth strategies, plan-
ners should focus on air pollution dispersion efficiency and 
reducing travel. For instance, a recent study combined land 
use regression and an air dispersion model to estimate pol-
lution exposure [46]. A nonlinear land use regression-based 
machine learning algorithm was developed to model and 
predict spatial–temporal patterns of air pollution in urban 
zones [47]. The proposed framework was shown to effec-
tively model the  NO2 pollutant in the urban zone of Geneva.

Balanced Communities and Subregions

In urban or land use planning, it is important to create sub-
regions that have a balanced supply of required functionali-
ties to reduce travel, which in turn mitigates air pollution. 
In addition, it is also important to implement appropriate 
zoning planning, as this can also reduce air pollution. For 
instance, spatial statistical techniques were applied to exam-
ine and explain the air pollution levels in urban areas of 
Cigli (Izmir) [48]. The results indicated that the presence of 
the industrial zone, the form of fossil fuels used in heating, 
and topography are the critical determinants of air pollu-
tion. A framework was constructed to explore the method 
of air pollution control in urban planning in China [49]. The 
concluded guiding suggestions were adhered to a sustainable 
development strategy, adopting scientific and technological 
remediation methods in existing high environmental pol-
lution areas, optimizing the industrial structure to control 
the source of atmospheric pollutants, planning ecological 
zones, and estimating the atmospheric environmental capac-
ity so that the industrial layout can meet the environmental 
self-purification ability. The impact of land use types on 
children's respiratory health was studied, and it was found 
that traffic-related land use types, sports facilities, and com-
mercial land adjacent to homes have negative effects on 
children's respiratory symptoms. However, the presence of 
schools in the neighborhood has positive effects [50].

Low‑Density Development

To reduce air pollution, low-density development can be 
important, as pollutant concentrations can be lower as pop-
ulation density decreases. Land use density and residential 
density’s impact on air pollution and health issues have been 
increasingly investigated in the literature (i.e., [51, 52]). A 
study of European cities points out that dense and frag-
mented cities have the highest  PM10 and  SO2 concentrations; 
nondense and continuous cities seem to have the best air 
quality [53]. Another study shows denser cities have higher 
mortality costs [54].
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Regional Open Space Patterns

Implementing thoughtful spatial planning across urban 
regions represents an impactful pollution reduction strategy. 
By designing interconnected green space and open buffer 
zones surrounding key emission sources, planners can better 
separate industrial facilities and waste sites from residential 
areas. Prioritizing liveable neighborhoods shielded from 
contamination promotes healthier habitats [55]. Such com-
prehensive regional planning also enables interconnected 
open space networks. Preserving these broader ecosystems 
maintains the natural filters trees and vegetation provide 
against air pollutants while enhancing communities' access 
to recreation and the mental health benefits of green envi-
ronments. One systematic review points out that greenness 
and dementia are inversely associated at intermediate expo-
sure levels but not at high levels [56]. Another review shows 
that green space can reduce air pollution, ensure the healthy 
development of children, and promote lifelong health [57]. 
Ultimately, forward-thinking regional land use policies that 
integrate separation buffers, ecosystem protections, and 
nature access offer a multi-pronged approach to managing 
pollution’s most harmful impacts on populations. The poten-
tial then emerges for urban development and vital wildlife 
domains to coexist through sharing the regional landscape. 
Furthermore, in recent years, the concept of environmen-
tal function zoning has been proposed to consider environ-
mental planning and management [49]. The health-related 
impacts of urban green space (UGS) were quantified and 
mapped, and it was concluded that the redesign of UGS can 
be beneficial for human health [58]. Low-density develop-
ment with more green space generally has better air qual-
ity and the potential to be health-promoting in multiple 
dimensions[59].

Transportation Planning and Traffic Management

Traditional transportation planning includes trip genera-
tion, trip distribution, modal split and trip assignment [60]. 
The first three steps model the transportation demand side, 
while the final step represents the transportation supply 
side. The unified framework accommodates both trans-
portation demand and supply when executed with full 
feedback. The goal of urban transportation planning is to 
solve traffic congestion, improve traffic safety, and reduce 
environmental pollution [61]. The following approaches 
in transportation planning for controlling air pollution: 
(1) multimodal planning, which decreases highway travel 
through expanded transit usage; (2) improved highway 
location and network configuration, which proposes that 
a planning framework should consider pollutant concen-
trations. However, conventional travel forecasts should 
be equipped with methodologies that can translate traffic 

estimates into pollutant concentrations; (3) compatible 
highway/land use relationships, indicating that the regu-
lation of joint corridor development and land uses adjacent 
to the right of way can reduce pollution impact [45].

Though past planning decisions may be set in stone, 
the f luid potential of traffic management strategies 
offers a constructive path forward to transform rigid 
urban infrastructures into healthier spaces that sustain 
both current and future generations.- There are multi-
ple traffic management strategies that can mitigate the 
impact of air pollution. For instance, speed reduction, 
carsharing, congestion pricing, low emission zones, and 
speed-guided Intelligent Transportation Systems (ITS) 
are imperative strategies analyzed in past studies. Speed 
bumps have been used to slow down traffic to protect 
pedestrians. However, the deceleration and acceleration 
of vehicles can increase air pollution. Particulate concen-
trations near the trapezium-shaped pedestrian crossings 
increased by 55.7% and near the plastic circular speed 
bumps increased by 58.6%, respectively [62]. Another 
example is applying electronic toll collection to replace 
manual toll collection in Taiwan’s highways, which not 
only helps alleviate traffic congestion but also reduces 
ultrafine particles by over 50% [63]. We critically over-
view the related research as follows.

Speed Reduction

Speed reduction is considered an effective strategy to 
reduce emissions. The impact of speed limit intervention 
on air pollution in Amsterdam was assessed, and a sig-
nificant reduction in  PM10 and  PM1 was found as a result 
of reducing the speed limit at an urban ring highway [64]. 
A study conducted in Switzerland investigated the impact 
of the maximum speed limit on emissions and found that 
nitrogen oxide (NOx) emissions can be reduced by 4% 
[65]. Another study, which focused on the speed limit 
introduced in the Netherlands to improve air quality, 
concluded that emission reduction by speed management 
is in the range of 5–30% for NOx and 5–25% for  PM10 
[66]. The effect of the maximum speed limit and variable 
speed policies on reducing air pollution in Barcelona was 
analyzed in a separate study [67]. The results showed that 
the variable speed policy alleviated NOx and  PM10 con-
centrations better than the maximum speed limit policy. 
Another study showed that the implementation of the 
30 km/h in Luassane, Switzerland, yields health benefits 
in terms of reducing road crashes and noise pollution 
[68]. From the global results, although speed reduction 
can generally help reduce air pollution, its impact on air 
pollution depends on various factors, such as location, 
type of roadway, and traffic volume.
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Carsharing

Carsharing provides users access to shared vehicles to 
reduce the need for private vehicle ownership. It has been 
proven to be an effective policy for reducing roadway traffic 
and has been adopted in many large cities around the world 
(i.e., San Francisco, California [69]). In a 10-year retrospec-
tive examining North America's carsharing programs, it was 
calculated that carsharing policies have reduced vehicle kilo-
meters traveled (VKT) by 44% [70]. Similarly, a reduction in 
VKT by 27% in North America due to carsharing programs 
was revealed through a large-scale survey [71]. Rising fuel 
costs and increased environmental awareness have facilitated 
greater adoption of car sharing. However, the effect depends 
heavily on shared mobility acceptance [72].

Congestion Pricing

Congestion pricing has been considered a powerful tool for 
managing congestion and improving traffic flow. It levies 
tolls on roadways to reduce peak-period vehicle trips by 
encouraging people to shift to more efficient modes such as 
transit [73]. It can also effectively reduce emissions caused 
by traffic. For instance, a study on the impact of congestion 
pricing in Stockholm reported 15%, 8.5%, and 13% reduc-
tions in road use, NOx, and  PM10, respectively [74].

Emissions Regulation

Emission regulations (e.g., Tier 3 in the USA and Euro 6 
rules in the EU) are becoming stricter worldwide, and these 
regulations have contributed significantly to the reduction 
of traffic emissions worldwide despite the increase in traffic 
population [75]. In addition, low-emission zones (LEZs) are 
areas that restrict more polluting vehicles from entering [76]. 
A study on the impact of LEZs in Germany indicated that 
slight but statistically significant reductions in NO2, NO, 
and NOx concentrations were associated with the implemen-
tation of these zones [76]. Another study, which reviewed 
the effectiveness of approximately 200 LEZs established in 
12 EU countries in improving urban air quality, concluded 
that there have been mixed results [77]. However, the ultra-
LEZs in London reported 23%, 7% and 3% reductions in 
NOx,  PM2.5 and  CO2 emissions, respectively [78]. The pri-
mary issue is that how the effectiveness is measured may 
mask the subtle effects of LEZs, and it is not easy to iso-
late and accurately determine the effects of LEZs. Traffic 
emission regulations in Texas, USA, have also reduced the 
infant health risks associated with maternal residences near 
highways [79]. Another study in Tokyo, Japan, shows that 
diesel emission regulation reduces air pollution and infant 
mortality [80]. A long-term study in Beijing, China, also 
indicates emission regulations reducing traffic-related  PM2.5 

and  NO2 can significantly lower premature death in different 
age groups [81].

Intelligent Transportation Systems (ITSs) 
and Autonomous Vehicles (AVs)

ITS is a system that uses advanced technologies to improve 
the efficiency, safety, and sustainability of transportation 
systems. It can also be used to alleviate air pollution. For 
instance, it was indicated that the usage of the speed guided-
ITS (SG-ITS) significantly reduces fuel consumption and 
pollutant emissions. Specifically, the implementation of the 
SG-ITS was found to significantly reduce the total vehicular 
exhaust emissions of NOx, CO, Total Hydrocarbon (THC), 
and Particulate Matter (PM) in Beijing by 15.9%, 20.5%, 
23.9%, and 22.5%, respectively [82]AVs have significant 
environmental impacts. However, related studies focus on 
emissions and regard them as the main topic, while other 
dimensions have been ignored.

Urban Ventilation

Through the urbanization process, cities are expanding, traf-
fic volume and building heights are increasing, and street 
canyons (i.e., urban roads that have buildings on both sides) 
are becoming deeper. Street canyons and building configura-
tions affect the dispersion and dilution of air pollutants [83]. 
Densely distributed tall buildings can reduce wind speed and 
hinder the dispersion of air pollution [84]. The construction 
of urban ventilation corridors has shown mixed results in 
pollution reduction, as shown in Table 1. Some studies show 
that urban ventilation corridors can worsen the air quality 
in urban areas, while other studies show that urban ventila-
tion corridors can improve the air quality. Thus, the design 
of the urban ventilation corridor is especially important, as 
one study points out that the air pollution level will increase 
if there is no exit for the urban ventilation corridor [85]. 
Special focus should be placed on understanding the effect 
of surface roughness, urban ventilation corridor space plan-
ning and management [86].

Physical Barriers

Physical barriers such as sound walls, trees, and shrubs can 
be used for air pollution migration methods (Table 1). Veg-
etation characteristics such as leaf area index (LAI), leaf 
area density (LAD), and surface roughness may affect the 
particle collection efficiency [91, 92]. Ultrafine particle 
concentration reduction from 37–79% was seen when using 
barriers [89, 90, 93]. In general, denser vegetation with a 
LAD higher than 3 or 5  m2/m3 is required to reduce down-
wind particulate matter concentration [94, 95]. Furthermore, 
vegetation should be placed near the pollution source [96]. 
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Recently, a study showed that low-cost, impermeable solid 
structures (LISSs) can help reduce near-roadway air pollu-
tion [97]. Physical barriers can help reduce air pollution and 
noise; this can help improve hearing condition and mental 
health, lower adverse cardiovascular illness, and decrease 
mortality in nearby roadway communities [98–100].

Conclusions and Future Research Needs

This review has examined the broad range of developments, 
concerns, and considerations around utilizing urban plan-
ning strategies to mitigate air pollution exposures. The 
research demonstrates urban planning's pivotal role in pollu-
tion control. Key findings indicate that land use policies bal-
ancing development and open space, transportation planning 
expanding sustainable mobility modes, strategic infrastruc-
ture design factors and emission regulations fundamentally 
shape pollution patterns and exposure risks.

Specifically, the literature establishes low-density growth 
approaches, balanced sub-regional land use mixes, residen-
tial buffers from contamination sources, and interconnected 
green networks as constructive spatial planning techniques. 
Transportation strategies like speed reduction zones, car-
sharing programs, congestion pricing, vehicle technology 
advancements, and intelligent systems also provide conges-
tion and emission relief. However, physical interventions 
like vegetation barriers and ventilation corridors produce 
mixed pollution outcomes, highlighting the need for careful 
parameterization and simulation during planning.

Moreover, increasingly stringent vehicle emission stand-
ards and low emission zones offer regulatory backstops, 
though localized effects remain uncertain. As cities con-
tinue expanding, a multi-faceted policy portfolio can channel 
growth toward sustainable forms meeting economic needs 
while safeguarding public health. An integrated planning 

vision incorporating clean energy transitions, active trans-
port facilitation, congestion mitigation, development impact 
control, and social equity promotes liveable urban areas for 
current and future generations.

This review compiles evidence supporting urban plan-
ning's diverse mechanisms to curb pollution. While further 
research can continue refining the understanding of precise 
local relationships, the foundation clearly establishes pro-
active planning as invaluable for improving environmental 
quality amidst the proliferation of urban regions worldwide.

However, as efforts continue toward reducing urban air 
pollution, accelerating the shift to clean energy sources like 
wind and solar must remain a priority. This transition should 
emphasize powering electric vehicles via renewable energy 
to maximize emissions reductions. The underestimated 
potential of battery electric vehicles to reduce emissions 
[101]. Additionally, advancing technology developments 
that alleviate traffic congestion can offer novel avenues to 
curb pollution. Further research and focus must remain on 
the interconnected strategies listed below for clean energy 
adoption, congestion mitigation, pollution control, and ulti-
mately, enhanced sustainability and climate resilience in 
urban areas.

Environmental Justice

Environmental justice (EJ) in urban or land use planning has 
become increasingly noted by recent studies[102, 103]. Air 
pollution was one of the major issues investigated accord-
ing to a recent EJ review [104]. The field of environmental 
justice currently faces several critical research gaps that 
demand further scholarly attention and detailed analysis. 
These gaps in the existing literature underscore the necessity 
for a more nuanced and comprehensive understanding of the 
complex interrelationships between transportation, equity, 

Table 1  The effects of different migration strategies on air pollution reduction

Migration strategies location Results References

Low-density development Europe Nondense and continuous cities seem to have the best air quality [53]
Car sharing San Francisco, California and 

North America
Car sharing policies have reduced roadway traffic [69, 70]

Emission Regulation Europe and USA Emission regulations have contributed greatly to the reduction of traffic 
emissions

[75]

ITSs and AVs Beijing, China ITS can be used to alleviate air pollution [82]
Urban ventilation corridor Xi’an, China Urban ventilation corridor worsens the air quality in central urban 

areas
[62]

Urban ventilation corridor Beijing, China Urban ventilation corridor can reduce the  PM2.5 concentration by 
11.7%

[87]

Urban ventilation corridor Heifi, China Urban ventilation corridor can reduce the  PM2.5 concentration [88]
Sound walls Raleigh, USA Sound walls can reduce [89]
Vegetation Chapel Hill and Mebane, USA Vegetation barrier can reduce UFPs by 37.7–63.6% [90]
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and environmental justice. The following points elucidate 
the primary areas requiring additional research:

• An in-depth examination of the distributional conse-
quences of transportation investments and the formula-
tion of innovative methodologies to evaluate and address 
transportation equity issues is imperative.

• The connection between transportation-related air pollu-
tion and health inequities among racial-ethnic minorities 
and economically disadvantaged populations warrants 
thorough examination.

• Researchers should direct their attention to the social and 
political aspects of transportation equity, encompassing 
the influence of public participation, governance, and 
decision-making processes.

• The distributive, procedural, and interactional aspects of 
transportation justice necessitate further exploration in 
conjunction with the development of new theoretical and 
methodological approaches to tackle equity concerns in 
urban transportation.

• Addressing the lack of research pertaining to the incor-
poration of environmental justice considerations in trans-
portation planning is of utmost importance, emphasizing 
the need for additional studies on best practices, perfor-
mance measures, and evaluation methods.

Novel Research Methodologies

The rapid development of computing power has made arti-
ficial intelligence (AI)-based methods (i.e., machine learn-
ing, reinforcement learning) more feasible in analysing the 
impact of urban and land use planning on air pollution. 
Future research can explore more appropriate methodolo-
gies to come up with more suitable planning decisions.

Carbon Footprint

It is important to accurately estimate carbon footprint to for-
mulate effective urban planning that can reduce air pollution. 
For instance, it is well known that electric vehicles (EVs) 
can reduce air pollution. However, the pollution produced 
when generating electricity should also be considered when 
evaluating EVs’ environmental impact, as adopting EVs 
shifts the pollution generation to power plants. In this regard, 
land use and urban planning can be even more pivotal in 
reducing air pollution.

Precise Evaluation Tools

Although land-use regression (LUR) is widely used in 
many relevant studies, it may not be directly applica-
ble to all urban areas, as the areas of interest can differ 

significantly. Therefore, it is suggested to integrate LUR 
with other validation statistics ([105]) to enhance its 
effectiveness.

Field Studies

More field studies are needed, and the following points 
require further attention:

• Investigating the effect of air pollution dispersion from 
multiple parameters (e.g., urban ventilation corridor, 
sound barrier, vegetation, building height and setback, 
and transportation planning) and its health effects.

• More field studies in low- and middle- countries suffering 
from urban air pollution.

Epidemiology Studies

More epidemiological studies on air pollution reduction 
and health outcomes are needed, especially in developing 
countries with air pollution problems. The following points 
require further attention:

• Assessing the air pollution reduction methods and health 
effect outcomes.

• Finding the health effects, such as chronic obstructive 
pulmonary diseases (COPD) and stroke, from long-term 
exposure to traffic emissions, especially UFPs and VOCs 
in different parts of the world.

• Understand individual susceptibility to air pollutants; 
suspectable factors may include vulnerable populations 
(children, pregnant women, and elders), health and 
smoking status.
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