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1. Introduction

In recent years, many researches and activities in the fields of spatial behavior of traffic air pollution have been
reported [1-3]. Due to low quality of vehicles and related technologies in developing countries and the lack of the
efficient consideration of urban infrastructures, there are higher values of traffic contaminations in the big cities [4,
5]. Mashhad as the second largest city in Iran sees heavy traffic and the problems caused by that-especially in the
city center and around the holy shrine. Among 14 to 20 million pilgrims and travelers enter Mashhad which leads to
an increasing demand for transportation services. The present study is in the field of evaluating the geometrical
effects of urban transport network for modeling the increasing and spreading of emission caused by traffic. In this
research we try to: firstly, examine the statistics and comprehensive data related to transportation in the city of
Mashhad and secondly, we present practical solutions for decreasing the referred predicament in Mashhad and other
metropolitan cities based on estimating and analyzing geometric density results. Obtained results reveal high
importance of streets’ width and length in decreasing the effects of air pollution spread.

2. Methodology
2.1. Pollution propagation

In this section, we investigate the amount of fuel consumption and pollution propagation of vehicles in Mashhad
in a single peak morning hour in 2001, 2006 and 2011. Some data demonstrate the distance traveled in each trip,
given the distance between the traffic regions and based on the information provided in the questionnaires by the
citizens. Based on the fuel consumption of different vehicles in definite distances and the amount of pollutants
produced by using 1 litter of fuel, it is possible to calculate the total amount of fuel used and the total amount of the
pollutants produced in a single hour. In order to calculate the amount of the pollutants produced by fuel
consumption, first off, the amount of pollutants produced while burning 1 litter of the fuel.

2.2. Traffic pollutants modeling in GIS

Streets density and different urban areas have different roles and effects on the traffic and air pollution. This
means that lengthening and widening the streets leads to extended distribution and caused to greater spatial
distribution of moving vehicles in city streets. In GIS, using analytical tools, longitudinal and cross density of streets
can be computed per unit area. So, streets are prepared in 1:2000 scales and recorded based on UTM map projection
system.

* Corresponding Author
E-mail addresses: mshokouhian222@yahoo.com (Mohammad Shokohian), rouzbeh_shad@yahoo.com (Rouzbeh Shad),
m_ghazinezhad@yahoo.com (Mohammad Ghazinezhad).
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3. Results and discussion

3.1. Effect of geometrical parameters on the traffic pollution distribution

Based on the statistical results Mashhad municipality has the highest longitudinal density per area. While,
district 1 of Mashhad municipality has maximum standard deviation of the longitudinal density and district 3 has
less variations amount. Statistical analysis of average population in districts of Mashhad Municipality shows that
districts 2 and 4 have the highest value of fixed population in Mashhad. To analyze relation and spatial dependency
of the factors with the current traffic of urban streets, map of streets’ traffic density in unit area was calculated.
Traffic variations of streets are shown in fig. 1 based on statistical data of Mashhad Traffic Control Organization in
2011.

£ <ot othor vatues=
[ 0- 0.004068184

0.004D68164 - 0.008136327
I 008135327 - 0.012204481
B o 012204491 - 0.016272654
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I o 020340818 - 0.024408981
I 0026408981 - 0028477145, 5005 400 5000 12.000 16,000
I 0028477145 - 0032545208 m—r——

I o 032545308 - 0.036813472

Fig 1. Traffic distribution in Mashhad: Highlighted areas indicate more traffic and less colored areas indicate less traffic.

Evaluation of average of statistical results shows that district 5 of Mashhad has the most density and district 13
has the least density. Prioritization results of statistical tables for longitudinal traffic density of streets are based on
the fact that there is a direct correlation between longitudinal density of streets and spatial distribution of traffic.
This means that lengthening streets, somehow reduces the current traffic amount. Fig. 2 indicates that district 5 has
the highest streets latitudinal density average per unit area and district 13 has the least one.

[]o-0038144310
[ 0.036144319 - 0.072288637
[ 0.072288837 - 0.108432056
[ 0.108432056 - 0.144577274
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I 0215865911 - 0.25301023

I 025301023 - 0289154548

I 0259154548 - 0. 0 2000 4000 2,000 12,000 16.000

——

Fig 2. Spatial distribution of streets: range of streets, latitudinal variations in district 6 is higher than other districts.
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3.2. Statistical process

We computed the share of streets’ longitudinal and latitudinal density in fuel consumption rate and pollution
emissions in the year 2011. Regarding municipal zones in the year 2011, streets latitudinal; and longitudinal density
average has been considered as index and was determined after standardization. In a way that each of averages are
divided to total and eventually presents final standardized average. At last, regarding the results and fuel
consumption value and pollution emissions resulted from traffic of vehicles in Mashhad, share of each municipal
zone has been determined in case of consuming petroleum, gasoline and production of contaminants including CO,
HC and NO,. Final results show that zone numbers 1, 10 and 11 have the highest contamination share and zones 3
and 13 have the least amount of such share, which refers to the role of streets geometrical form in enhancing urban
traffic.

4. Conclusions

In this paper, after modeling the longitudinal and latitudinal density of the streets geometry and examining the
connection and the dependence of factors with the current traffic, it became clear that the geometrical shape of the
passages networks has an undeniable role in the dissemination of traffic pollution. In a way, this matter has a
connection with the influence of longitudinal and latitudinal dimension of the streets in the traffic. By conducting a
brief examination in districts 1, 11 and 10 in which the geometrical condition of the streets has the most influential
role in dissemination of various sorts of pollutants; it was found that proportionate to the geometrical capacity of the
city’s streets, the service provision was not sufficient. These urban districts have the most longitudinal and
latitudinal density in dissemination of different pollutants. A thorough examination of applications in these three
districts illustrates the concentration of commercial and official centers as well as a lack of attention to the
construction of parking spaces which itself is an important factor in the inefficiency of geometrical shape of the
passage networks. In order to resolve this issue, in addition to the construction of parking spaces in appropriate
areas, proper distribution of applications and paying enough attention to public transportation infrastructures,
widening the southern streets of districts 1 and 11 and the northern streets of district 10 can be applied as a solution.
Also, longitudinal development of the streets from west to south-east in district 1, from east to west in district 11 and
a radial widening in central areas of district 10 in the city, is an effective step in the reduction of geometrical effect
of the streets.
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