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Abstract: Vehicular activities & on-road vehicles are one of 

the major contributors for reduction of urban air quality. 

Vehicular emission is the major contributor of primary and 

secondary pollutants to the ambient air. Health problems 

related with respiratory and cardiovascular systems of the 

human body are resulted by exposure to poor air quality. 

The purpose of the study is to survey the vehicular counts & 

flow in the study area along with ambient air quality 

monitoring by considering parameters such as Particulate 

matters PM10 & PM2.5, Sulphur Dioxide as SO2, Oxides of 

Nitrogen as NO2 and carry out air dispersion modelling to 

predict and simulate the distribution and the behaviour of 

air pollutants in around Vallabh Vidyanagar, Gujarat, 

India.  

Keywords - Air dispersion modelling, Ambient Air 

Monitoring. 

 

Introduction 

Vallabh Vidyanagar is a town and a municipality in Anand 

district of Gujarat, India. It is located between Ahmedabad 

and Vadodara and 6 km from the town of Anand. Vallabh 

Vidyanagar is also known as educational centre of the state. 

Air pollution in Vallabh Vidyanagar originates mainly from 

the local sources. Local sources include local transportation, 

public & construction activities, etc. Fugitive emissions 

occurring due to the on-road transportation activity of raw-

material, coal, goods, etc. for industries located around the 

city also affect the ambient air quality of Vallabh Vidyanagar. 

Poor air quality can affect respiratory and cardiovascular 

systems of the human body. Countries starts to implement 

new polices and rules as the awareness regarding health 

effects of vehicular emissions rises, for reducing the human 

exposure to air pollutants. The policies are mostly evaluated 

through the use of replication tools which estimate traffic 

counts, vehicular emissions, ambient air concentration of 

pollutants, and human exposure. The accuracy of estimated 

ambient air concentrations would help in reducing the human 

exposure to such pollution. Industries, households, cars and 

trucks emit complex mixtures of air pollutants, many of which 

are harmful to health, out of which fine particulate matter has  

 

the greatest effect on human health. Fuel combustion mainly 

leads in emission of fine particulate matter, both from mobile 

sources such as vehicles and from stationary sources such as 

industry, households or biomass burning. Broad spectrum of 

acute and chronic illness is also related with the air pollution, 

and which leads to problems such as chronic obstructive 

pulmonary disease (COPD), lung cancer, and cardiovascular 

diseases. The purpose of the study is to estimate the spatial 

and temporal distributions of traffic movement & vehicle 

counts in the study area and evaluating the present ambient air 

quality by performing ambient air monitoring and considering 

parameters such as Particulate matters PM10 & PM2.5, Sulphur 

Dioxide as SO2, Oxides of Nitrogen as NO2 in the study area. 

Air dispersion modelling to be carried out for evaluating the 

concentration of pollutant in the surrounding environment. 

The need of such model study would help as the early warning 

systems in order to have the opportunity to take promising and 

precautionary action to reduce pollutants when conditions that 

encourage high concentrations are predicted.  

1. Critical Literature Review 

Following are the critical literature reviews on papers of 

traffic survey, ambient monitoring and line source dispersion 

modelling: 

Akula Venkatram et al. (2004) carried out the study in the 

vicinity of small sources located in urban areas for the 

assessment of dispersion models for estimating ground level 

concentrations. The study was lead at University of 

California, Riverside. Different receptors were set within 20m 

from the source. The highest concentrations were 

overestimated by this model & underestimated the lower 

range of concentrations. The major observation from the study 

was that even when downwash effects are not modelled 

explicitly using onsite turbulence information in a simple 

model for meandering can lead to adequate estimates of 

observed concentrations. [1] 

Akula Venkatram et al. (2007) conducted study at distances 

of tens of meters from an eight-lane highway for estimating 

the impact of traffic emissions on air quality. The study was 
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carried out at Raleigh, NC. The data were monitored using 

traffic surveillance cameras for determining the traffic 

moment for the highway. The parameter considered for the 

monitoring was NO. The observations from the study stated 

that the largest contribution to the variance of the noted NO 

concentration & Wind speed had a relatively minor effect on 

concentrations by the traffic flow rate. The final result 

couldn’t allow them to draw conclusion on the impact of 

traffic-induced turbulence on dispersion. [2] 

Amit P. Kesarkar et al. (2006) had developed a pre-

processor with AERMOD for dispersion of respirable 

particulate matter for Pune for offline coupling of Weather 

Research and Forecasting. Field monitoring campaign (13-17 

April 2005) directed under the Pune Air Quality Management 

Program was used to drive AERMOD. The result observed 

from the study stated the model generally underestimates the 

concentrations over the city for the comparison of observed 

and simulated concentrations of PM10. [3] 

A. Mehar et al. (2014) quantified the effect of traffic volume 

and composition on PCU values. Model Parameters, CC0, 

CC1, and CC2 were selected for the determination of the 

values. Model VISSIM Parameters, were changed from low to 

high values and increasing traffic volume on simulated link 

for capacity of four-lane highway was determined. The study 

established the effect of vehicles on multilane interurban 

highways. Although the PCU values shown in the paper were 

derivative for Indian conditions, yet the methodology is quite 

general and can other researchers can also use to derive PCU 

values for traffic condition in their countries as well.[4] 

David P. Chock (1977) determined pollutants near the 

roadway for the downwind dispersion. The data obtained in 

the General Motors Sulfate Dispersion Experiment model 

were used for estimation of parameters. The improvement was 

observed for comparison with the results of the road and its 

wind predictions due to plume rise. As compared with the 

existing Gaussian models, It required only simple calculations 

and was potentially more accurate, especially under adverse 

meteorological conditions when plume rise becomes 

important. [5] 

Guido Lanzani et al. (1995) within a given urban topography 

studied the dispersion, when the turbulence structure and 

micro scale wind field are known. The model was based on 

the algorithms proposed by Thomson for the Lagrangian 

description of nonhomogeneous turbulence. Carbon 

Monoxide was parameter considered for the experimental 

work. For the main input parameters the sensitivity analysis 

showed that the model was sensible in a physically correct 

way to the variation. Furthermore, as similar to those 

calculated with two models designed for the specific case of 

the street canyon the centration profiles was also calculated by 

the model. The model was applicable to generic topographic 

situations, quite different from those of the street canyon, 

provided the characteristics of the turbulence and wind field in 

the considered geometries. The applicability to a generic 

pollutant, nonreactive on the spatial and temporal scales 

considered was showed by the model. [6] 

Mark D. Gibson et al. (2013) carried out the study from 

major point & line sources for the evaluation of parameters 

such as PM2.5, NOx and SO2. AERMOD was used to study the 

concentration of pollutants for the study area. For the 

determination of the pollutants the paths were divided into 

numbers of segments of different length & on basis of time 

intervals from the road-ways & highways. The meteorological 

data was collected for obtaining wind rose diagram for 

location & dispersion modelling for point, line & volume 

source emissions. The results were obtained respectively 

considering the monitored parameter for location of study 

carried out at different cities. The result showed that 

prevailing wind direction identified by wind rose diagram 

showed good relation between modelled and observed SO2 

concentration for the annual & the monthly comparison. [7] 

Srimuruganandam Bathmanabhanet el al. (2010) carried 

out study of daily, weekly and seasonal cycles of 1 hour 

average particulate matter (PM10, PM2.5 and PM1) 

concentrations near an urban roadway in Chennai for analysis 

and interpretation. During the weekday’s peak hour traffic and 

lowest PM concentrations during afternoon and Night time 

were the major observation from the study. [8] 

Y. Qin et al. (1993) studied the comparison of concentration 

in three different typical street canyons in Guangzhou City of 

wind, vehicular pollutants, turbulence and traffic volume 

measured. The parameters considered for the work were CO 

& NOx. The empirical model and the Gaussian model in the 

study performed well in predicting air pollution due to 

vehicular emissions in different types of street canyons in 

Guangzhou City. The small flow was caused differences in 

concentrations between the leeward and windward side. When 

the wind at roof level is weak, the air flow at the bottom of the 

narrow street canyon is dominated by the movement of the 

vehicles, especially in a street with an elevated highway. [9] 

2. Conclusions 

Based on literature review the following conclusions are 

drawn: 

[1] Line source dispersion modelling would require the 

coordinates of the study area, length & width of road side, 

Vehicular count, and traffic peak hours for the study area.  

[2] Determination of the existing ambient air quality of 

the study area which would work as background source for 

the modelling. 

[3] Collection of the meteorological data comprising of 

wind speed, wind direction, calm hours etc. for generating 

Wind rose diagram. 
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[4] Emission factors of vehicles are to be taken into 

consideration for the dispersion modelling. 

[5] Change in the season & wind direction has shown 

variations in the dispersion of the pollutant concentration. 
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