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BACKGROUND AND OBJECTIVES: Road traffic noise is a matter of challenge for 
both people and policymakers. For instance, the price of lands/houses which are 
close to road traffic noise is reduced. The key objective of this study is to propose 
a conceptual model to illustrate details of a road traffic noise model along with its 
policy and societal relevance. The second objective is to consider the honking of 
horns in such a conceptual model, as honking is a remarkable traffic noise factor, 
however, it has been neglected in some noise abatement policies. 
METHODS: By the use of previously proposed traffic noise models, some attempts 
were made to figure out how the models were applicable in minimizing road noise 
and how they would be helpful for environmentalists in conducting Environmental 
Impact Assessment. The proposed models were used to design a conceptual model 
explaining how policy makers and people in the urban areas may implement the 
traffic noise models.   
FINDINGS: 5 groups of policy makers including roadway engineers, acoustical 
engineers, acoustic specialists, expert witnesses, and traffic engineers; and 5 
groups in the society comprising drivers, people, health practitioners, property 
owners, and ecosystem may benefit from the traffic noise models. Finally, a 
conceptual model entailing 3 actors of a traffic noise model (meteorological, traffic, 
and infrastructure factors) and its 2 outputs i.e. equivalent and maximum noise 
levels were obtained.  
CONCLUSION: Given the conceptual model derived from the road traffic noise 
models, one is capable of understanding their policy and societal relevance. It is 
recommended dynamic road noise maps of urban areas be obtained using the 
models during various times of day and night so that number of inhabitants in 
different noise spectrums of the map to be specified. Such a noise map is beneficial 
for both people and policymakers.  
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INTRODUCTION  
Approximately 70 percent of total noise 

pollution in urban regions is caused by road traffic 
noise (Calixto et al., 2003; European Environment 
Agency (EEA), 2019; Manea et al., 2017; Younes 
et al., 2017). It has always been a motivation to 
carry out diverse research on road traffic noise 
models which are performed in the urban areas 
(Abo-Qudais and Alhiary, 2007; Avşar et al., 2004; 
Barry and Reagan, 1978; Cammarata et al., 1995; 
Der Bundesminister für Verkehr, 1990; Galloway et 
al., 1969; Gilani and Mir, 2021; Givargis and Karimi, 
2010; Golmohammadi et al., 2009; Gundogdu 
et al., 2005; Rahmani et al., 2011; Welsh Office, 
1988). In the research, normally three individual 
models for day time, evening time, and night 
time are designed by which traffic noise pollution 
is predicted at any location of the urban zones 
based on a decibel scale (dB). Using the three 
models traffic noise levels are calculated in any 
time period during the day, evening, and night 
which is relatively a common approach. Obviously, 
the designer of the model needs to clarify in 
what time of year, the noise model is calculated. 
For example, if the traffic and noise data are 
collected during summer and autumn, and, based 
on the collected data a noise model is obtained, 
then the model designer should mention the two 
seasons in the related report. Another point is that 
each road traffic noise model for day, evening, 
and night may include either traffic factors or 
infrastructure factors or meteorological factors or a 
combination of the aforementioned factors which 
are representing various predictor/independent 
variables. In most cases, each model entails one 
traffic noise descriptor (dependent variable) i.e. 
equivalent sound level, LAeq. Although honking is a 
remarkable traffic noise factor, it has been ignored 
in the noise pollution control policies in urban 
regions. Therefore, the transport department 
of the municipalities in the urban zones and its 
policy makers should find a solution to control/
minimize the honking. It is noteworthy to mention 
that in the recent 30 years some models have been 
designed to predict and assess the road traffic 
noise such as Federal Highway Administration, 
FHWA (Barry and Reagan, 1978), Calculation of 
Road Traffic Noise, CoRTN (Welsh Office, 1988), and 
Richtlinien für den Lärmschutz an Straßen, RLS-90 

(Der Bundesminister für Verkehr, 1990). However, 
the latest versions of the models do not entail 
honking for the prediction of traffic noise (Sharma 
et al., 2014). Some studies revealed that “honking 
increased the equivalent noise level (Leq) from 2 to 
13 dB(A) in urban highway (Aditya and Chowdary, 
2020).” Also, Nassiri et al. (2013) showed that 
vehicles’ horn noise levels range between 78.6 and 
102.4 dBA. Hence, new variables including ‘traffic 
load/speed of motorcycles’, ‘vehicle honking’, 
‘number of traffic lanes on the road segments’, 
‘level of service, LOS (Systems Implementation 
Office, 2020)’, and ‘altitude of each traffic noise 
metering station’ should be a trial for extending 
the traffic noise models in the urban areas. Besides 
a model for prediction of ‘equivalent traffic noise 
level (Leq)’, a model could be formulated for the 
estimation of ‘maximum traffic noise level (Lmax)’. 
Therefore, an appropriate traffic noise prediction 
model may calculate the two indices i.e. Leq and 
Lmax. The main aim of the current study is to present 
a conceptual model which indicates how traffic 
noise model components interact with political 
and social decision makings in urban areas. The 
second aim is to take into account the honking of 
horns in such a conceptual model, as honking is a 
significant traffic noise actor, nonetheless, it has 
been ignored in some noise abatement policies. 
This review study has been conducted in Sanandaj, 
Iran from September 2020 to July 2021.  

MATERIALS AND METHODS 
In 2018, the first author of this paper carried 

out a research project to design noise maps 
for two routes in the Netherlands by the use 
of three different traffic noise models (Ahmadi 
Dehrashid, 2018). The research was the basis of 
the idea for the author to do a literature review 
for discovering the role of traffic noise models 
in association with policymakers and society 
stakeholders. Therefore, the related literature was 
reviewed since September 2020 till July 2021. In 
preparing the current review paper the following 
materials were applied: journals’ articles, books, 
published results of conferences, and websites 
in relation to environmental issues focusing on 
the published works since 1970s till 2021. As for 
the methodology, a desk research method (Polak, 
2021) was used to write this review article. In 
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doing so, the required information was gathered 
through investigating the existing resources. Then, 
traffic noise model stakeholders that have been 
categorized based on policy relevance and societal 
relevance, were shown in two tables. Finally, the 
attempt was made to design a conceptual model as 
a method to indicate how policymakers and society 
stakeholders are involved in utilizing a traffic noise 
model.     

 
RESULTS AND DISCUSSION
Noise models and decision making  

As a statistical tool, path analysis technique 
(Crossman, 2019; Douma and Shipley, 2021; 
Hoyle, 2012; Population Health Methods, 2021; 
Rastegar, 2006; Salkind, 2010; ScienceDirect, 2021; 
Strohmaier et al., 2015; Thom, 1983; Walker et al., 
2008; Wu, 2019) could be used by decision makers 
to calculate the influence of all independent 
and dependent variables of a noise model as an 
integrated system. This technique reveals that how 
independent variables interact with each other 
and how they affect dependent variables both 
directly and indirectly. Fig. 1 illustrates an example 
which includes external independent variable (i.e. 
temperature), internal independent variables (i.e. 
traffic load of heavy, medium-weight, and light 
vehicles as well as total traffic flow), and dependent 
variable (i.e. Leq): 

Traffic noise assessment and management 
is a challenging task for urban planners. The 
traffic noise models are applicable in minimizing 
road noise by transport engineers in the urban 
areas and can be helpful for environmentalists in 
conducting Environmental Impact Assessment, 
EIA (Convention on Biological Diversity, 2021; 
Drishti, 2020; Rantakallio, 2021; Sharafi et al., 

2008; IISD, 2021) and more specifically, Noise 
Impact Assessment, NIA (Brown, 2006; ENL-
Acoustic Consultants, 2013; Noise Solutions, 2020; 
NOVA Acoustics, 2021) in the cities. Furthermore, 
the traffic noise models can be applied by traffic 
engineers in intelligent transportation systems, 
ITS (Aindra Labs, 2019; Alrawi, 2017; Choudhary, 
2019; Chowdhury and Sadek, 2021; Gordon, 2016; 
Monshaw, 2021; Pagano, 2016; Pina, 2021; Shaheen 
and Finson, 2004; WSP, 2021) in the urban zones 
all over the globe in future. Normally, a software 
package derived from the traffic noise prediction 
models, is developed by which all stakeholders in 
the urban zones may obtain a noise contour plot 
of the zone that they live or work in (Alam et al., 
2020; Aumond et al., 2018; Bocher et al., 2019; 
Golmohammadi et al., 2009; Gulliver et al., 2015). 
Therefore, people learn whether or not the noise 
levels in their region are low, medium, or high. If 
the noise levels were higher than World Health 
Organization (WHO) standards then municipality, 
environmental protection agency, and other 
related organizations present applicable policies to 
minimize and control road traffic noise. In major 
studies, Sound Level Meters placed in different 
locations along the routes measure the traffic 
noise levels directly by which designing noise maps 
is performed (Alam et al., 2021; Altaweel, 2017; 
Cai et al., 2017; Cho et al., 2007; Golmohammadi 
et al., 2009; McAlexander et al., 2015; Oyedepo 
et al., 2019). In doing so, much time and money 
should be spent. Therefore, traffic noise models 
make it feasible to compute noise levels from 
infrastructure and traffic data (for instance speed 
and flow) at less expense. Afterwards, the noise 
maps for the urban environments are designed. In 
such a situation, there is no need to establish Sound 

 
Fig. 1: Example of applying path analysis technique in a noise model by decision makers 

   

Fig. 1: Example of applying path analysis technique in a noise model by decision makers
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Level Meters over the routes, so that much money 
and time could be saved (Ahmadi Dehrashid, 2018; 
Anachkova et al., 2020; Kim et al., 2021; Jeong et 
al., 2010). Chen and Wang (2020) have compared 
noise maps derived from field measurements with 
those estimated by the traffic noise models and 
showed how the noise maps could be used by the 
landscape planners and designers to abate traffic 
noise in the environment of a city. All the noise maps 
of the urban areas should compare traffic noise 
levels in the cities with the WHO noise guidelines. 
Results of such research may be interesting for both 
academicians and non-academicians since its social 
and policy relevance is directly apparent. Ambühl 
(2015) states: “research provides the basis for 
decision-making and possible solutions. Decision-
making, implementation, and negotiation are a 
matter of policy.” The aforementioned statement is 
also valid for traffic noise-related research. Hence, 
policy relevance and societal relevance of the 
noise-related research especially the research on 
the road traffic noise models, are discussed more 
comprehensively as follows:  

 
Policy relevance  

In general two main organizations in urban 
zones play the role of policy makers in the field 
of road traffic noise comprising Municipality and 
Environmental Protection Agency, which may 
utilize the three traffic noise models (day, evening, 
and night models) derived from the traffic noise 
research in decision-making and traffic noise 
abatement policies. The following experts who 
are involved (directly or indirectly) in the policies 
of the two above-mentioned organizations may 
benefit from the three traffic noise models: 

Roadway engineers may implement the models 
to investigate whether or not infrastructure 
dimensions meet noise standards. The roadway 
engineers can also use the models to design 
screens and required spacing between structures 
and routes (FHWA, 2021; Steele, 2001). As an 
example, X Street in Y city with a surface of asphalt 
is adjacent to two hospitals. The three traffic noise 
models estimate that average road noise is 69 dB at 
the location of hospitals, which is higher than WHO 
noise standards. If the models estimate that using 
diamond ground on the surface of X street, road 

noise will be 54 dB, then the asphalt will be replaced 
with the diamond ground (Cox, 2013; Gharabegian 
and Tuttle, 2002; Parsons Brinckerhoff Quade and 
Douglas Inc., 2000; Rawool and Stubstad, 2007; 
Skarabis and Stöckert, 2015).   

Acoustical engineers (Steele, 2001) along 
with architects may use the models to calculate 
traffic noise levels close to the building’s walls so 
that they can design appropriate noise-absorbent 
panels for the building facade and special windows 
to minimize the traffic noise levels indoors in the 
cities (Pallett et al., 1978; Precision, 2021). They 
may also design noise barriers along the roads 
which are in critical noise conditions (Ekici and 
Bougdah, 2003; Halim et al., 2015; Kesten et al., 
2019). For example, if the traffic noise models show 
that the average noise level in Z highway in Y city 
is 81 dB, construction of noise barriers along the 
highway will be necessary to protect inhabitants 
affected by noise who live or work around the 
highway.   

 
Acoustic specialists who write the acoustic-

related report of Environmental Impact Statements 
(EIS) may benefit from the traffic noise models 
(Steele, 2001). “The environmental impact 
statement (EIS) is a government document that 
outlines the impact of a proposed project on its 
surrounding environment” (Middleton, 2021). As 
an example, if a new motorway is going to be built 
in Y city, using the traffic noise models the amounts 
of noise levels are estimated and assessed along 
the proposed motorway and will be reported 
in the EIS. In reality, EIS is applied to elaborate 
potential adverse effects of a project on the human 
environment (BOEM, 2021; USEPA, 2020).  

  
Expert witnesses who need to provide a report 

for the civil courts aside from any noise regulations 
assessment, may apply the traffic noise models 
(Steele, 2001). For instance, by the use of the 
models, the experts can calculate unpleasant 
traffic noise in residential zones of the cities, which 
are adjacent to highways or other roads (Babic and 
Wheeler, 2015; eNoise Control, 2021). 

Traffic engineers may utilize the three 
traffic noise models as a section of Intelligent 
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Transportation Systems (ITS) of the cities in future. 
As an example, noise monitoring stations using 
the models, could be set up in different locations 
along the city roads. Thus, dynamic noise maps of 
the roads are provided on the determined stations’ 
screens. In doing so, the IT’S encompasses the 
noise models (Ahmadi Dehrashid, 2018; Wilmink 
and Vonk, 2015; Garrido Salcedo et al., 2019). On 
the whole, it could be said that the three traffic 
noise models are helpful for Environmental Impact 
Assessment (EIA) of traffic noise pollution and also 
its management in the cities which is a challenging 
task for urban planners and other related policy 
makers. For the high amount of time and cost 
that should be spent for the measurement of road 
traffic noise and its complexity, and lack of its 
possibility at the design step of road, the traffic 
noise models are essential tools in designing new 
routes or recalculating traffic volume in current 
roads to provide convenient noise levels situation 
(Bendtsen, 1999; Gundogdu et al., 2005). A noise 
contour plot (noise map) could be derived from a 
traffic noise model along the roads. In addition, “it 
should be noted that the main focus of noise maps 
is for the strategic management of environmental 
noise, based upon a notional annual average day. 
They should not be seen as representing what 
may be measured directly at any location within 
the map” (Ireland Environmental Protection 
Agency, 2021). A noise contour plot could also be 
advantageous for noise-related environmentalists 
(i.e. acoustical engineers, acoustic specialists, 
and expert witnesses), and transport-related 
policy makers (i.e. roadway engineers and traffic 
engineers) that have been indicated in Table 1. 
As for the official organizations, environmental 
protection agency and municipalities can 
implement the noise maps for considering suitable 
decisions to mitigate traffic-related noise pollution 
in the areas exceeding the WHO noise guidelines 
(Ahmadi Dehrashid, 2018; Breemen, 2008; Cueto 
et al., 2010; Erwin and van Banda, 2015; Vogiatzis 
and Remy, 2019). In reality, Table 1 briefly indicates 

traffic noise model stakeholders categorized based 
on policy relevance.

Societal relevance 
Even in developed countries such as Germany 

and the Netherlands, people encounter noise 
pollution which disturbs everyone’s life. Southern 
European countries such as Serbia (Jakovljevic et 
al., 2009) and Bulgaria (Dzhambov and Dimitrova, 
2015) are also involved in traffic noise pollution 
issue. Road traffic could be considered the most 
troublesome source of noise pollution in the 
Netherlands. Research revealed that 29% of 
the Dutch people whose age was 16 and over 
were exposed to traffic noise pollution in 2003. 
Moreover, in developed and developing European 
countries it was reckoned that up to 30% of 
European individuals in 2003 were bothered 
enormously by the traffic noise and regarding the 
fast urbanization, traffic noise nuisance may rise in 
urban areas (Wismans, 2012). Moreover, a study in 
2013 in Kermanshah, Iran showed that the average 
traffic noise level in residential-commercial areas 
was 76.01 dB, higher than the Iranian noise 
standard in residential-commercial zones i.e. 60 dB 
(Noori and Zand, 2013). Therefore, all individuals 
of society are involved in traffic noise pollution as 
an environmental issue. Traffic noise lowers the 
property value for people living in the vicinity of 
urban roads. The price of lands/houses which 
are close to road traffic noise is reduced (Blanco 
and Flindell, 2011; Guijarro, 2019; Morano et al., 
2021; Wilhelmsson, 2000). Thus, using the three 
traffic noise models in urban zones it is possible 
to locate places of the cities in which traffic noise 
levels are higher than standards (or will be greater 
than standards in the future) for finding a solution 
to mitigate the traffic noise to prevent reducing 
properties values which belong to the people. As 
mentioned earlier, a remarkable application of 
the three models in the cities is to predict noise 
levels and then evaluate the impact of traffic noise 
on people in the urban areas. In reality, using the 

Table 1. Noise model stakeholders categorized based on policy relevance. 
 

Policy relevance 
Roadway engineers  Acoustical engineers  Acoustic specialists  Expert witnesses  Traffic engineers 

Municipality  Environmental protection agency Municipality
 
   

Table 1. Noise model stakeholders categorized based on policy relevance.
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software package derived from the three models, 
first, a noise map for a specified zone is obtained. 
Thus, residents will learn whether or not the noise 
levels in their region are low, medium, or high. 
Then a number of inhabitants affected by various 
levels of traffic noise is calculated so that people 
can protect themselves against harmful noise levels 
using applicable solutions which can be given by 
public health experts. For instance, experts may 
advise people to wear earplugs during the day in 
critical noise zones. Drivers and traffic officers are 
another group who are persistently exposed to the 
highest amount of road traffic noise. Furthermore, 
animals, birds, plants, and trees are significantly 
affected by the road noise. So that, some species 
of animals move to other habitats which have low 
noise.

It should be stated that the newer models 
reveal that honking is one of the significant factors 
in producing road traffic noise in the cities (Abo-
Qudais and Alhiary, 2007; Aditya and Chowdary, 
2020; Guarnaccia et al., 2018; Kalaiselvi and 
Ramachandraiah, 2016; Nassiri et al., 2013; 
Singh et al., 2021). Therefore, all drivers should 
be informed of this issue to reduce the amount 
of honking in urban areas. For instance, side 
effects of noise pollution caused by honking can 
be clarified for the drivers through media so that 
they will be encouraged not to use vehicle horn for 
unnecessary affairs. Table 2 briefly indicates traffic 
noise model stakeholders categorized based on 
societal relevance.

 
Conceptual model for noise models 

In Fig. 2, a conceptual model has been included 
which illustrates details of a road traffic noise 
model with its policy and societal relevance as a 
flowchart. At the top of the flowchart two inputs 
of a transport model entailing travel demand and 
supply of infrastructure could be observed. The 
transport model has two outputs i.e. traffic volume 
and traffic speed, which along with honking will 
play the role of inputs for the road traffic noise 

model. Other inputs of the traffic noise model 
including meteorological factors (e.g. temperature 
and relative humidity), traffic safety (e.g. number 
of road accidents), traffic congestion (e.g. level 
of service, LOS), and infrastructure factors (e.g. 
distance between traffic noise source and receiver) 
are shown in the flowchart. LAeq and LAFmax are 
two outputs of the traffic noise model, which will 
be transferred to the Intelligent Transportation 
System (ITS). About the flowchart, LAeq values 
are also entered into the Geographic Information 
System (GIS) to acquire a related noise map. Using 
the noise map, a number of inhabitants affected 
by traffic noise are calculated and transferred to 
the ITS. At the same time, prescriptions of public 
health experts like wearing earplugs are given to 
the people. It is noteworthy to mention that LAeq 
and LAFmax are two sound indices. Leq is in fact 
equivalent to continuous sound level namely 
logarithmic average of sound pressure levels over 
a specified time. If Leq values are implemented 
with ‘A’ Frequency weighting, they are reported 
as LAeq. “LAFmax is the maximum sound level with 
‘A’ Frequency weighting and Fast Time weighting 
during the measurement period” (Cirrus Research 
plc., 2020). According to the aforementioned 
flowchart in Fig. 2, after obtaining LAeq values using 
the traffic noise model, they are compared with 
WHO noise standards. If the values were less than 
the standards, no actions are required to be taken. 
If the LAeq values were higher than WHO standards, 
traffic noise abatement policies should be taken 
comprising A) Technical solutions for vehicles such 
as designing more efficient mufflers, silencers, etc. 
B) Transportation and infrastructure management 
solutions such as limiting noisy vehicles, building 
noise barriers alongside the roads, planting noise 
absorber vegetation along the roadsides, etc.

With respect to this conceptual model, the first 
author of the present paper i.e. Ahmadi Dehrashid 
(2018) used the volume and speed of vehicles in 
three different traffic noise models, computed the 
noise levels, and in the end designed the related 

Table 2. Noise model stakeholders are categorized based on societal relevance. 
 

Societal relevance 

Drivers and traffic officers  Normal people  Health practitioners 
and patients  Property owners  Ecosystem 

 

Table 2. Noise model stakeholders are categorized based on societal relevance.
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Fig. 2: Conceptual model illustrating traffic noise model with its policy and societal relevance 
   

Fig. 2: Conceptual model illustrating traffic noise model with its policy and societal relevance
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noise maps along two highways in the Netherlands. 
Nonetheless, it should be noted that the traffic 
volume and traffic speed were not computed 
using any transport model but through special 
instruments that were implemented to count 
traffic volume and measure its average speed. For 
instance, Fig. 3 depicts a so-called ‘linear noise 
map’ obtained by the noise model Leq1 for route 
A20 in March 2017 in the Netherlands. 

Comparison
In contrast to other studies, Gilani and Mir 

(2021), introduced a traffic noise system by the 
use of Graph-theoretic approach (GTA) which takes 
a traffic noise as a single system that includes 
various subsystems. Their proposed traffic noise 
system comprises 4 subsystems with their related 
parameters: road traffic subsystem (traffic volume, 
traffic speed, honking, classified traffic volume, 
acceleration and deceleration, volume of heavy 
vehicles, and road gradient), human subsystem 
(driver’s skill, driver’s age, experience, driver’s 
reaction time, and personality), environmental 
subsystem (ground effects, temperature, humidity, 

atmospheric attenuation, rainfall, and greenery), 
and traffic network subsystem (highways, city 
roads, traffic signals, grade separators, commercial 
areas, and type of housing). Whereas the authors 
of the present paper considered their traffic noise 
model comprising 3 groups of factors: traffic factors 
(honking, traffic volume, traffic speed, traffic safety, 
and traffic congestion), infrastructure factors (road 
width, buildings’ heights, etc.), and meteorological 
factors (relative humidity, temperature, etc.). 
Therefore, the authors did not take into account the 
human factors (driver’s skill, driver’s age, etc.) that 
have been used by Gilani and Mir (2021). Another 
point is that the authors of the current paper have 
mentioned the traffic network factors as supply of 
infrastructure (infrastructure factors) which is an 
input of a transport model. Nonetheless, Gilani 
and Mir (2021) did not use any transport model 
nor its input i.e. travel demand, that generates 
traffic volume and traffic speed (traffic factors). 
It is noteworthy to mention that traffic factors 
and meteorological factors in the traffic noise 
model presented in the current paper are the 
same as road traffic subsystem and environmental 

Fig. 3: Noise map (Leq1) in March 2017 for route A20 in the Netherlands (Ahmadi Dehrashid, 2018)  
Fig. 3: Noise map (Leq1) in March 2017 for route A20 in the Netherlands (Ahmadi Dehrashid, 2018) 
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subsystem in the traffic noise system proposed by 
Gilani and Mir (2021). In this paper the output of 
traffic noise model i.e. LAeq could be used to design 
a noise map whereas in the proposed traffic noise 
system by Gilani and Mir (2021) nothing special 
said on how to apply its output i.e. LAeq in the 
engineering works. Bravo et al. (2019) utilized the 
traffic noise model RLS-90 (Der Bundesminister für 
Verkehr, 1990) to develop a noise map which its 
algorithm is similar to that of the present paper, 
since the RLS-90 model applies a transport model 
to give the inputs of traffic noise model i.e. traffic 
volume and speed. However, the RLS-90 model 
does not cover some traffic factors (such as 
honking, classified vehicle groups, etc.) and lacks 
the meteorological factors especially temperature 
and relative humidity. Quiñones-Bolaños et al. 
(2016) changed the CoRTN model (Welsh Office, 
1988) so that traffic factors (total traffic volume and 
classified vehicle counts comprising automobiles, 
motorcycles, and heavy vehicles), traffic volume 
adjustment, and meteorological conditions were 
considered. Nevertheless, Quiñones-Bolaños et 
al. (2016) did not include infrastructure factors 
and certain traffic factors (such as honking, traffic 
speed, etc.) in their noise model which were taken 
into account by the authors of the present paper. 
Another point is that conceptual model of traffic 
noise in the current article has implemented a 
transport model to give traffic volume and speed 
but Quiñones-Bolaños et al. (2016) did not utilize 
any transport model in designing their noise model. 
In this paper the output of traffic noise model 
i.e. LAeq can be used to design a noise map but in 
the suggested traffic noise model by Quiñones-
Bolaños et al. (2016) nothing stated on how to 
apply its output i.e. LAeq in the engineering studies. 
Nassiri et al. (2013) proposed a traffic noise model 
entailing traffic factors (honking and traffic volume 
of trucks) and infrastructure factors. Thus, they did 
not utilize meteorological factors as used by the 
authors of the current paper. Furthermore, Nassiri 
et al. (2013) did not use transport model in the 
structure of their traffic noise model which was 
implemented by the authors of the current paper. 
In this article the output of traffic noise model i.e. 
LAeq could be used to design a noise map whereas 
in the proposed traffic noise model by Nassiri et 
al. (2013) nothing mentioned on how to apply its 

output i.e. LAeq in the engineering affairs.    

CONCLUSION 
Road traffic noise is the main source of 

environmental noise pollution. Therefore, road 
noise is a matter of challenge for both people and 
policy makers in urban zones. Road traffic noise 
models are implemented as a tool to deal with such 
challenges in decision-making and traffic noise 
abatement policies. Roadway engineers, acoustical 
engineers, acoustic specialists, expert witnesses, 
and traffic engineers who are involved in policies of 
Municipality and Environmental Protection Agency 
may benefit from the traffic noise models (policy 
relevance). Using the models one may determine 
locations of the roads in which noise levels are 
higher than standards to mitigate the traffic noise 
to prevent reducing properties values belonging to 
the people. Hence, the noise models are helpful for 
5 sectors of society comprising: drivers and traffic 
officers, normal people, health practitioners and 
patients, property owners, and ecosystem (societal 
relevance). Given the conceptual model in this 
study that entails all the actors of a traffic noise 
model (meteorological, traffic, and infrastructure 
factors) and its outputs (equivalent sound level 
and maximum sound level), one is capable of 
understanding its policy and societal relevance. 
The added value of this conceptual model is that 
it implements a transport model to compute traffic 
volume and speed (traffic factors) as the inputs of 
a traffic noise model. Such a noise model could 
be called hybrid model. Another added value of 
the conceptual model is that it covers new traffic 
factors comprising honking, traffic safety, and 
traffic congestion. Based on the previous research 
gaps, it is recommended dynamic road noise maps 
of urban areas be obtained using the noise models 
during various times of day and night so that 
number of inhabitants in different noise spectrums 
of the map to be specified. Such a noise map is 
beneficial for both people and policy makers. Thus, 
the noise researchers need to facilitate generating 
noise contour plots (noise maps) along the roads 
using the traffic noise models. In reality, the 
researchers should extend the existing research on 
noise mapping in two aspects. Firstly, they need to 
make attempt to produce noise maps indirectly by 
the use of traffic noise models, which is relatively a 
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new approach. Secondly, they need to focus on not 
only a specified area for noise mapping but also to 
focus on producing noise maps along the roads so 
that more detailed noise variations along the roads 
could easily be observed. Also, it is recommended 
to design some models for statistical noise levels 
(Ln values) and put them as set of the traffic noise 
models, resulting in having more ideal conceptual 
model. 
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