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1. Introduction

Air pollution caused by mobile sources is one of the most important problems in the most populated cities
of the world and Iran. But most developing countries are not able to accurately identify and determine the
composition and amount of the emission from vehicles and evaluation of them, which restricts local
policymakers to adopt appropriate policies and decisions. Mobile sources of Tabriz, Iran with about 0.5
million number and the predicted share of about 72% of air pollution (Kahforooshan and Fatehifar, 2013),
are the most important source of air pollution in the city, although no studies have been done in this area. In
this study, the IVE emission model was used to calculate the amount of emissions from passenger cars, taxis
and buses, and the AERMOD model was used to investigate the dispersion manner of CO, NOx, SOx, and PMzs
pollutants and compare the predicted results by the model and measured values at air quality monitoring
station sites.

2. Methodology
2.1. IVE emission model

Data on driving cycle, start cycle, traffic volume, type and model of vehicles, age and mileage of vehicles,
environmental parameters, and fuel quality, as inputs of the IVE model, were collected by use of GPS-
equipped vehicles, questionnaires, videos recorded by traffic control cameras, inquired data from the vehicle
registration center, extraction data from database of maintenance and inspection centers, environmental
weather data, and inquired data from fuel distribution center, respectively (Lents and Davis, 2009).

2.2. AERMOD dispersion modelling System

Meteorological data from the international airport of Tabriz and the high weather information obtained
from NOAA was used as the input of the AERMET pre-processor. Meteorological data from meteorological
center located in international airport of Tabriz and upper air data obtained from NOAA/ESRL Radiosonde
Database (2017) were used as the input of the AERMET preprocessor and also DEM SRTM3 maps with 90m
resolution were used for the terrain preprocessor, AERMAP. The daily concentrations of CO, NOx, SOx, and
PMzs pollutants were studied using the AERMOD dispersion model from the streets of Tabriz as linear source
(Cimorelli et al., 2004).
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3. Results and discussion
3.1. Emission Results

There are 3.6 million daily vehicle traffic in Tabriz city, 58.7%, 27.9%, and 13.4% of which take place in
residential, arterial, and highway streets, respectively. In general, overall daily emission from the vehicles is
10812.4 tons, 218.8 tons of which is related to start-up emissions. PCs, taxis, and buses form 94.6%, 13.7%,
and 1.7% of total daily emission amount, respectively. CO, CHs, NOx, and VOCs respectively with 82.8%,
11.3%, 4.2%, and 1.5% of overall emission, have the highest emission amounts and consequently, have the
highest emission factors.

3.2. Dispersion Results

Fig. 1. (a-d) show dispersion pattern of CO, NOx, SOx, and PMzs pollutants in urban environment and
western part of the city are exposed to more pollutants due to dispersion of pollutants in wind flow direction.
AERMOD estimated concentration of CO, NOx, SOx, and PMas pollutants with 140.6%, 126.6%, -64.7%, and
5% difference on average, from measured concentrations at air quality monitoring stations.
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Fig. 1. Dispersion pattern of: a) CO, b) NOx, c) SOx, d) PMzs

4., Conclusions

Determining the amount and composition of emissions from vehicles as the main source of urban air
pollution is essential in order to adopt appropriate policies and decisions to reduce and control this emission.
Mobile sources have a major contribution to air pollution in the city of Tabriz. The IVE emission model was
used to determine the emissions from personal cars, taxis and buses, and the AERMOD Dispersion Model was
used to examine the dispersion pattern of pollutants in the urban environment.

The results show that overall emissions from the vehicles are 10812.4 tons per day, 2% of which are
related to start-up emissions. Passenger cars and residential streets have a major share in this emission.
Dispersion of pollutants is directed to the western regions of the city and AERMOD dispersion model
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overestimates or underestimates the concentration of CO, NOx, SOx, and PMzs pollutants at air quality
monitoring station sites with error percentage ranging from -5% to 140.6%.
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