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Air quality demonstrating assumes a significant job in detailing air pollution control and the 

executives systems by giving rules to better and more efficient air quality arranging. A few 

line sources models, for the most part Gaussian-based; have been suggested to foresee 

pollutant fixations close to interstates/streets. These models, despite several suspicions 

and constraints, are utilized all through the world, remembering for India, to complete air 

pollution expectation examination because of vehicular traffic close to streets/highways. 

These models are by and large ceaselessly updated and adjusted dependent on field 

experiments, and numerical and physical displaying results. An exertion has been made in 

the present paper to audit quickly the way of thinking and fundamental highlights of the 

majority of the normally used highway scattering models. The paper additionally talks 

about different speculations and systems that led to the advancement and alteration of 

these models alongside the factual analysis tools to assess the presentation of these 

models. An endeavor has additionally been made to summarize quickly the different line 

source models right now utilized in India and to highlight the challenges being confronted 

while utilizing them in an Indian setting. 
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1. Introduction 

A mathematical model is a get together of ideas or 

marvels in the structure of one or progressively scientific 

conditions that inexact the conduct of a natural system or 

wonders. Scientific models are typically used to foresee the 

impacts or convergence of parameters under various sorts of 

present or future situations by utilizing promptly accessible or 

estimated input information. In air pollution problems, the air 

quality models are utilized to foresee groupings of one or 

more species in reality as identified with the needy factors. 

They structure one the most significant segments of a urban 

air quality administration plan (Longhurst et al., 2000). 

Displaying gives the capacity to survey the current and future 

air quality so as to empower 'educated' arrangement choices 

to be made. An effective air quality administration framework 

must give the specialists with information on the present and 

likely future patterns all through the zone enabling them to 

make important evaluations about the degree and kind of the 

air pollution control the executives systems to be 

implemented. The air quality models can be named point, 

zone or line source mode ls depending upon the wellspring of 

pollutants being demonstrated. Line source models are used 

to reproduce the scattering of vehicular pollutants close to 

expressways or roads where vehicles consistently emanate 

pollutants. A few models have been formulated to foresee 

pollutant fixations close to expressways or streets by 

approximating the mas line sources. Vehicular pollution 

demonstrating, when all is said in done, alludes to completing 

air pollution expectation assesses by mimicking the effect of 

emanations from vehicular movement in a given locale. In a 

urban situation, its impact needs to be taken into thought 

notwithstanding the commitment of different sorts of sources, 

namely the zone and additionally point hotspot for air quality 

expectations. Highway dispersion models are commonly 

utilized for breaking down the yield of a current or proposed 

thruways/streets a good ways off of tens to several meters 

down wind. In this locale, the impact of vehicular pollution and 

vehicular movement is considered to be the essential thought 

for air quality expectation examination. 

 

Both analytical and numerical models are based on 

mathematical abstraction of fluid dynamics processes. 

Analytical models provide solutions to the basic equations 

describing the process. In fact, most of the present analytical 

models for air quality predictions are based on the Gaussian 

equation. These Gaussian models, despite several limitations 

and assumptions, have found favor with the scientific 

community as they are very simple and include solutions to 

the simple Gaussian equation. In addition to their user-friendly 

nature and simplicity, these models are appealing 

conceptually as they are consistent with the random nature of 

the turbulence of the atmosphere. Over the past several 

years, numerical models have been increasingly used to 

solve the complicated dispersion problems such as the 

dispersion of heavier-than-air boundary layer flow over 

complex terrain, studying gas diffusion in the flow, the 

dispersion of pollutants around structures/buildings, and in 

regional and mesoscale dispersion modeling. Various 

numerical models based on Lagrangian trajectory and 

Eulerian grid models are increasingly being used for the 

prediction of various secondary pollutants like ozone involving 

highly complex and non-linear photo chemical reactions 

between volatile organic compounds (VOCs) and NOx. These 

models can handle, at least theoretically, on-stationary, non-

homogenous conditions and the complex configuration of a 

spatial domain such as rough terrain. 

 

In physical displaying (frequently alluded as liquid 

demonstrating), a genuine procedure is simulated for a little 

scope in the research center through a physical examination 

that models the significant highlights of the first procedures 
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being contemplated. Typical experimental gadgets, for 

example, wind or water burrows are utilized in which the 

atmospheric streams are displayed with genuine liquids and 

little scope imitation of buildings and geographies (Snyder, 

1981). In the course of recent decades, the environmental air 

streams (EWTs) have been utilized to complete different sorts 

of air pollution contemplates that were beforehand impractical 

through different conventional methods (Sharma et al., 2000). 

The most significant preferred position of this sort of modeling 

is that different kinds of meteorological, ecological, 

topographical, terrain and discharge conditions can be 

reproduced and controlled no problem at all. In fact, wind 

burrows have been utilized related to numerical models to 

connect the gap between scientific presumptions and field 

realties. The air stream system has likewise a few restrictions. 

The EWT technique cannot be utilized for scattering 

considers where wind shear, Coriolis powers and huge scope 

whirlpools are significant. Besides, the EWT procedure can't 

be utilized reliably to study scattering wonders under low wind 

speeds and the arrangement of secondary pollutants (Plate, 

1999).Thus, there are an enormous number of air quality 

models accessible in the literature, but every ha its own 

unique favorable circumstances and constraints. There is no 

general model legitimate under all circumstances. The models 

work best under particular conditions/circumstances for which 

they are created and where different sorts of model come up 

short. A definitive decision relies upon the necessities of the 

user (modelling destinations), meteorological and 

geographical complexities of the area, the sort of pollutant to 

be displayed, the spatial scale or size of the zone including 

topographical highlights, the degree of detail and exactness 

anticipated from the analysis, the specialized skill of those 

endeavor the demonstrating exercise, the money related 

assets and time accessible, and the nature of the available 

database. All the time, a cross breed framework where 

distinctive displaying approaches are utilized is useful by and 

large. Additionally, the unwavering quality of a model depends 

on the precision of the info information. Hence, endeavors 

ought to be made to collect accurate and agent information 

with least presumptions. 

 

2. Vehicular Pollution Modelling 

In the mid 1970s, various expressway air pollution 

models (for the most part Gaussian-based) were created. 

These models gave hypothetical appraisals of air pollution 

levels just as worldly and spatial variety under present and 

proposed conditions as an element of meteorology, thruway 

geometry and downwind receptor areas. Be that as it may, 

examination of test results with these model forecasts 

demonstrated numerous inadequacies and impediments. 

These include thought of insufficient scattering parameters, 

the nonappearance of treatment for crest rise, the propensity 

of these models seriously to over predict when the breezes 

were corresponding to the street, the inapplicability of these 

models to very low wind speeds ( ≤ 1 m/s) and the lacking 

treatment of scattering in the upwind course of the street. 

Endeavors were made to approve and evaluate these models 

with exploratory and field information that prompted the 

advancement of more refined line source models like HIWAY 

2, GM, and the California line source(CALINE) 3 and 4. 

Different scientists utilized various philosophies and 

techniques to defeat these confinements that prompted a 

superior comprehension of the complex scattering marvels 

and in this manner a progressively practical estimation of 

pollutants near the streets under various traffic and 

meteorological conditions. Most effort was coordinated 

towards consolidating wind speed remedies, adjusting 

dispersion parameters to represent improved choppiness 

because of vehicle wakes, treatment of the line source and 

the thought of diagonal breezes. 

 

 

 

References 

 

[1]. ARAI (2007). Air quality monitoring project-Indian clean air 

programme (ICAP). “Emission Factor development for 

Indian Vehicles”, ARAI, Pune, India. 

[2]. Aquilina, N. and Micallef, A. (2003). Evaluation othe 

Operational Street Pollution Model Using Data from 

European Cities. Env. Mont Asses., 95, 75-96. 

[3]. Assael, M.J.Ã., Delaki, M. &Kakosimos, K.E. (2008). 

Applying the OSPM model to the calculation of PM 10 

concentration levels in the historical centre of thecity of 

Thessaloniki. Atmospheric Environment, 42, 65–77. 

doi:10.1016/j.atmosenv.2007.09.029. 

[4]. Alves, C.A., Gomes, J., Nunes, T., Duarte, M., Calvo, A., 

Custódio, D., Pio, C., Karanasiou, A. and Querol, X. (2014). 

Size-segregated particulate matter and gaseous emissions 

from motor vehicles in a road tunnel. Atmos. Res. 153, 

134–144. doi:10.1016/j.atmosres.2014.08.002. 

[5]. Banerjee, T., Barman, S.C. and Srivastava, R.K. (2011). 

Application of air pollution dispersion modeling for source-

contribution assessment and model performance 

evaluation at integrated industrial estate-Pantnagar. 

Environmental pollution (Barking,Essex : 1987), 159(4), 

865–75. doi:10.1016/j.envpol.2010.12.026. 

[6]. Barratt, R. (2000). Atmospheric dispersion modeling- An 

introduction to practical applications, Business and 

Environment Practitioner Series, Earthscan Publications 

Limited, London (UK). 

[7]. Berkowicz, R. (2000). OSPM- a parameterized street 

pollution model. Environmental monitoring and 

assessment, 65, 323–331. 

[8]. Benson, P.E. (1992). A review of the developmentand 

application of the CALINE 3 and 4 models. Atmos. Env. 

26B (3), 379-390. 

[9]. Benson, P.E. (1979). CALINE -3: A versatiledispserion 

model for prediction air pollutant levels near highways and 

arterial roads. Final Report. FHWA/CA/TL-79/23 California 

Department of Transportation, Sacramento, CA. 

[10]. Berkowicz, R., Ketzel, M., Solvang, S., Hvidberg, M. and 

Raaschou-nielsen, O. (2008). Evaluation and application of 

OSPM for traffic pollution assessment for a large number of 

street locations. Environmental Modeling & Software, 23, 

296–303. doi:10.1016/j.envsoft.2007.04.007. 

 

 


