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ABSTRACT:   
 Due to the rapid growth of cities in Iran, the increasing number of vehicles 
and the urge for moving to meet the daily needs, the cities cause pollution at the large 
and medium-sized level. Today's urbanization must be based on sustainable 
development. This case study, based on the information and evidence of the current 
situation, has been created to deal with the effect of street parking on creation of 
traffic and as a result, environmental pollution in the Sajjad Boulevard located in 
district 1 of the municipality of Mashhad. For this purpose, after analyzing the current 
status of the parking lots on the street and the amount of the traffic at its 
intersections, the study of the amount of air pollution in Sajjad Boulevard, located in 
district 1 of Mashhad, has been investigated. This research was descriptive-analytic 
and data collection was done in two types of documentation and survey methods. The 
final results indicated that the fuel consumption and pollution resulting from the 
occupancy of the street road surface on street parking lots was rising considerably and 
endangering the health of citizens. 
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 These days, the problem of traffic in the crowded 

and large cities is one of the most important sources of air 

pollution. Traffic, as one of the most important criteria for 

development and planning in transportation, currently has a 

significant share in the cost of household's portfolio of   

citizens. In addition, the traffic causes irreparable damage 

and contribute to the pollution of the urban environment 

and the deterioration of physical and mental health status. In 

Iran, as one of the developing countries, and especially in its 

metropolitan areas, the increasing number of vehicles and 

the need for traffic has exacerbated this problem (Briggs et 

., 2000) and has created wheeze problems in children 

(Venn et al., 2000). 

 The city of Mashhad with over 3,057,679 inhabit-

ants and 25 million pilgrims and travelers in 2016, as well 

as about 6 million trips per day, saw heavy traffic problems 

caused by the inappropriate use of communication routes. 

Excessive use of personal vehicles, lack of electric and elec-

tronic transportation vehicles the excessive growth of inap-

propriate traffic (such as business places at the edge of the 

street) and increasing demand along with the growing popu-

lation and the vastness of the city of Mashhad has expanded 

and intensified the needs and problems of transportation and 

traffic of the city and its citizens. From another point of 

view, the phenomenon of traffic-based pollutants can be 

considered as a spatial-temporal truth that affects a large 

volume of real factors and parameters (Zanjirani et al

2010). This issue is closely linked to factors such as: in-

creasing vehicle volume, passenger travel, inland and out-

ward travel, facilities and public services, public transport 

infrastructure and geometric shapes of the road network 

(Sanjay and Ravi, 2007). Therefore, it is important to study 

the role of each of these factors in the air pollution category 

and it is very important in the field of urban management 

and decision making (Marshall et al., 2008). 

 The spatial information system GIS (Geographic 

Information System), as a comprehensive system for ana-

lyzing and deciding spatial factors, can use a large amount 

of real-world facts in digital form (Badard and Richard, 

2001). Therefore, it is inevitable to collect effective factors 

and parameters such as the volume of pollutants released in 

the urban environment, the number of trips, the geometric 

shape of the road network and the distribution of traffic in 

order to design and model the traffic and the manner in 

which pollution is released (Dangermond, 1988; Sener 

Area 

Population 

(according to 

the census of 

2016) 

Area  

(ha) 
S. No 

Mashhad city 3057679 35147  

District 1 167013 1477  

District 2 513365 3844  

District 3 417950 3307  

District 4 262184 1342  

District 5 175603 1438  

District 6 232616 1869  

District 7 253236 4742  

District 8 92543 1930  

District 9 327061 4473  

District 10 296823 2333  

Table 1. Population of Mashhad regions based on 2016 

census 

Figure 1. Location of Sajjad Boulevard and its         

relationship  between the center and west of Mashhad 

city 

 

Western 

region  

 

Central 

area  



one of the most effective methods for calculating traffic

based air pollution concentration centers. In this regard, 

factors such as: spatial and descriptive data related to traffic, 

their role and user in urban space, distribution patterns and 

car densities were considered as the basis of estimation 

models. Accordingly, sources related to nitrogen oxides 

(NOx), carbon dioxide (CO2), carbon monoxide (CO), Vol-

 Organic Components (VOCs), sulphur dioxide (SO2), 

aromatic hydro carbonates and suspended particles were 

investigated. In the study area of Montreal, Canada, with 

the implementation of same statistical analysis, it was found 

that 85% of the pollution of nitrogen oxides and 43% of the 

volatile organic components originate from urban transport 

(Hoek et al., 2001). Other studies have also been carried out 

that the results of the spatial relationship with the imple-

mented NO2 showed that other factors related to the prob-

lem are an important indicator in measuring and estimating 

urban traffic pollution (Poorhammad and Ahmad, 2007).  

 In the sequel, by simulating three-dimensional and 

dimensional NO2 spatial variations and analyzing how 

it concentrates and releases it in the atmosphere using GIS, 

this parameter has an important role in maintaining and 

managing the health of the community and  the urban envi-

ronment (Hoek et al., 2001). However, one of the most 

important problems in the presented articles is the failure to 

lution from urban traffic (Mulebeke and Zheng, 2006). 

this way, despite the importance of this factor, this factor 

has not been considered and has not played an acceptable 

role in the final results. Determination of different factors 

such as different pollutant sources, the effect of each factor, 

the integration of factors and parameters, the implementa-

tion of spatial and temporal analyzes on parameters and 

predicting future status in the GIS can be easily accom-

plished (Rebolj and Sturm, 1999). This case study intends 

to examine the space occupied by vehicles in the street 

parking lot, which causes traffic due to the reduction of 

street width, and the amount of stopping time and air pollu-

tion at the crossings of Sajjad Boulevard (Blvd.) in Mash-

had municipality district 1 to identify the dimensions of this 

problem by describing and explaining the serious damage 

caused by traffic to human health and the environment.

 

MATERIALS AND METHODS 

Area of study 

 The study area of Sajjad Boulevard is in Mashhad 

municipality district 1 (as shown in Figures 2 and 3). As 

shown in Tables 1 and 2, the population is about 167000. 

This area consists of five parts and about 28000 inhabitants 

in part 1 of district 1 Mashhad city (including the neighbor-

hoods of Sajjad and Malek Abad). It should be noted that, as 

Area 

Available population 

based on 

census of 2005 

Proposed population 

in the year 

2026 

Total area  (ha)S. No 

Part 1 (Sajjad neighborhoods, 

Malekabad) 
26846 28879 3091283 1 

Part 2 (Neighborhoods of Feles-

tine, Middle East, Abkhoo) 
29605 29876 2264808 2 

Part 3(Goharshad, Hejrat, neigh-

borhood) 
30814 33610 2779599 3 

Part 4 (Majd neighborhoods, 

Motahari 2, Ghaem, Sanabad) 
44301 50496 3067512 4 

Part 5 (Ahmadabad neighbor-

hood) 
26799 28360 2595961 5 



Sajjad Boulevard, it is exposed to urban traffic. Due to the 

interconnection of two urban areas, the traffic area and also 

due to the location of a number of administrative centers, 

banks, commercial complexes and educational centers with 

trans-regional performance the traffic becomes heavier day 

by day.  

 The Sajjad Boulevard of Mashhad Municipality 

of Iran was analyzed for the extent of environmental pol-

lution due to defective parking system in operation. 

Mashhad is considered to be an industrial and commer-

cial center. Every car owner would wish to park their car 

as closely as possible to his destination so as to minimize 

his walking. High volume of traffic consisting of both 

fast and slow-moving vehicles is plying through the road. 

Significant traffic generators are located in the study ar-

ea, such as commercial centres, shopping centres, restau-

rants, banks, residential flats, government offices, hospi-

tals, city bus stops, near railway stations, etc. In the ab-

sence of ample off-street parking facilities, cars are hap-

hazardly parked along the curb, creating traffic conges-

tion and hazards. No parking bay is labelled; thus, people 

park their vehicles on the street. The problem of parking 

has taken on severe proportions with the rising motor 

vehicle population. A comprehensive analysis of parking 

characteristics, demand, behaviour preference and regu-

latory steps that are possible for regulating is of great 

benefit to a traffic engineers as well as town planner. The 

aim of the parking survey and questionnaire survey is to 

provide all these kinds of data (Herin and Jisha, 2019). 

 Parking characteristics There are certain charac-

teristic which have full impact on parking demands such 

as: 

Parking accumulation: It is defined as the number of 

parked vehicle at a specified time is called Parking accu-

mulation. Normally his is expressed by accumulation 

curve. Accumulation curve is a graph obtained by plot-
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length of time for which vehicle uses the facility.  

Parking volume: Parking volume means number of ve-

hicle involved in parking activity is called parking vol-

 

Occupancy: It is defined as the ratio of number of vehi-

cles using parking facility to the number of parking facil-

ailable at a specified time 

Average Time loss: The time loss due to the break of 

vehicle passage that is mainly effected due to ineffective 

parking. 

Hydrocarbon emissions: The more traffic disturbance 

leads to the more emission of hydrocarbon, carbon diox-

ide, carbon monoxide etc.  

Fuel consumption: More traffic problems lead to more 

fuel consumption which in turn increases the demand for 

fossil fuels. 

 In this survey, the occupancy count is taken at 

time is then counted. The number of vehicle that leaves 

the parking lot is also taken. The final occupancy in the 

parking lot is also taken. We also collected data regard-

ing the time duration of a vehicle using the parking lot. 

Parking duration and turnover are also obtained. We have 

not estimated the parking fare from this survey (Rajat 

and Arjita, 2018). 

 

RESULTS AND DISCUSSION 

Descriptive findings 

 After analyzing the data of Mashhad municipality 

statistics center as well as Mashhad municipality traffic 

organization and according to the municipality data of dis-

trict 1 of Mashhad, the number of travel attraction in part 1 

of district 1 has been calculated and according to Table 3, 

the condition of parking supply is now about 3%. This illus-

 

 

 

 

Figure 2. Functional scale of applications in district 1 of Mashhad municipality 

Sajjad Blvd at Mashhad 

municipality district 1 

Commercial services 

 

Urban facilities 

 

Resident-travelers 

 

Business-residents 

 



has dedicated the street edges of Sajjad Boulevard to the 

parking lot, which has now reached its saturation point, due 

to the lack of parking lots for many visitors to commercial 

and office places, visitors park their vehicles dubbing, short-

ly in order to carry out their work on the nearest track, and 

sometimes they will leave their car for moments with the 

driver and sometimes even without a driver. It reduces the 

width of the street and on the other hand, due to the distance 

between the intersections on this Boulevard, varying be-

tween 100 m and 400 m, it is difficult to drive cars at the 

Table 5. Traffic volume of vehicles in the study area (Sajjad Boulevard, Bazar Mehr intersection) 

S. No  Description 
Year 2011 

(Thousand liters) 

Year 2016 

(Thousand liters) 

Growth relative 

to 2016 (%) 

Average annual 

growth (%)

 
Fuel consumption (kg) 

Petrol 940538 1250928 33% 8.3% 

 Diesel 707294 979076 38% 9.5% 

Table 6. Traffic volume of vehicles in the study area (Sajjad Boulevard, Bahar intersection) 



peak time and also speeds at least three intersections to the 

point. The saturation of the car has become impossible and 

virtually impossible to control with guidance lights, and the 

presence of police and locals after a long time cause traffic 

lubrication. 

 The consumption of gasoline and diesel fuel in 

Mashhad according to the statistics of Mashhad Environ-

ment Organization in 2016 was calculated as given in Table 

4. In Mashhad, daily consumption of gasoline is 3060 thou-

sand liters and gas oil is 2395 thousand liters. The consump-

tion rate at peak hours also exceeds 1.12. 

3060 * 1.12 = 3427200 liters (Daily gasoline consump-

tion in the Mashhad region). 

• 3427.2 * 365 = 1250928000 liters (Gasoline consump-

tion in 2016). 

• 2395 * 1.12 = 2682400 liters (Daily gas consumption in 

the Mashhad region). 

• 2682.4 * 365= 979076000 liters. (Gas consumption in 

2016). 

Analytical Findings 

 Given the descriptive findings and the lack of park-

ing conditions in this area from Mashhad, each of the inter-

sections of Sajjad Boulevard, with regard to the traffic vol-

No of parts 

of district 1 

Mashhad 

city 

Intersection 

position 

Number of 

parking spac-

es in Sajjad 

Boulevard 

(Half way 

between two 

intersections) 

The level of          

occupation of the 

street by the parking 

lots on the margin of 

Sajjad Boulevard 

(10 square meters 

per car) 

Number of 

traffic on 

Sajjad 

Boulevard 

(at peak 

hours) 

At least an increase 

in the stopping time 

for each car at each 

intersection due to 

the reduction of the 

street width due to 

parking (min) 

1 Golriz 74 740 1880 3 

2 Baharestan 70 700 1798 4 

Table 8. Average time lost from street parking for each car 



ume of vehicles in peak hours, were calculated and evaluat-

ed. At this stage, traffic organization data of Mashhad mu-

nicipality has been examined as shown in Tables 5, 6 and 7. 

Also, due to the lack of access to traffic information in the 

Golriz cross, it increases the traffic scenario and the evalua-

tion of this intersection has been carried out. Finally, using 

SPSS software, the number of parking lots that have parked 

on the street edge which reduce the street width and also, 

Average 

staying of cars 

Petrol use in 1 hour 

on peak time 

Total petrol 

use 

        1                            2                           3                              4 

  Intersection       1                   2                           3                4 

Intersection  

Surplus petrol use on 
day (1000 liter) 

Hc output on 
a day (ton) 

CO output on 
a day 

Intersection 

Figure 3. Sajjad Boulevard  and its intersections (Ghorbanian and Farhad, 2018) 

1. Golriz 

2. Baharestan 

3. Bozorgmehr 

4. Hamed 

Commercial services  

 

Urban facilities 

 

Resident-travelers 

 

Business-residents 
 

 

 

 



the average increase in stopping time for each vehicle at 

each intersection was calculated by reducing the street 

width by on street parking according to Table 8. 

Increased stopping time and gasoline consumption at 

intersections 

 At this stage, according to the average stopping 

time of each vehicle at the intersection, the total time of 

consumed in accordance with Table 9 and Figure 4 were 

calculated. Fuel consumption in passenger cars was estimat-

ed at an average of 11 liters per hour. 

Increase in the pollutants at intersections 

 As per the Organization of Environment of Mash-

had, the approximate amount of pollutants from the fuel in 

gasoline engines are presented in Table 10. After calculat-

ing the amount of pollutants from automobile fuel in Mash-

had in 2016 by the author, these contaminations are unusu-

ally high.  

 Typically, 438 thousand tons of carbon monoxide 

were emitted in 2016, its amount is 1.2 thousand tons per 

day. As well as the amount of hydrocarbons produced in 

2016, was 78 thousand tons and daily 0.21 thousand tons 

(equivalent to 21 ten-ton trucks). In Sajjad Boulevard, ac-

cording to Table 11 and Figure 5, 4.18 tons of hydrocarbon 

and carbon monoxide contaminants were calculated per 

day. 

Traffic-induced air pollution has always been a 

concern for urban managers and planners. This issue has a 

significant role in protecting the health of citizens and creat-

ing a clean and healthy environment in all urban communi-

ties (Bellander et al. 2001). Mashhad is  a   traffic-intensive 

 city due to the movement of many vehicles (including 

Mashhad residents and travelers). Therefore, the pollution 

caused by traffic in this city is notable, which should be 

considered seriously. After investigating the Sajjad Boule-

vard in Mashhad 1 district, it was found that the increase in 

vehicle stops at the intersections of this Boulevard has an 

consumption due to street parking for each passing      

vehicle 

Source: Ghorbanian and Farhad (2018) 

Pollutants Nitrogen oxides Hydrocarbons Carbon oxides Aldehydes S. No 

Petrol engine 13.50 63.00 350.00 0.50 1 

Diesel engine 27.00 22.00 7.20 1.20 2 

Pollutant Organic acids 
Benzoalpha  

pyrene 
Particle -  3 

Petrol engine 0.50 5-8*10 1.30 - 4 

Table 10. Approximate amount of pollutants from gasoline and diesel engines (in grams per liter of fuel 

consumption) 



undeniable role in the dissemination of traffic-induced pol-

lution due to the decreased street width due to street park-

 

CONCLUSION 

 A brief review of four intersections at Sajjad Boule-

vard revealed that the reduction of the width of the streets 

and the geometric state of the streets play an important role 

in the formation of various pollutants, so that in this Boule-

vard, 10099 liters of additional gas is burned daily and 4.18 

tons of pollutants associated with it was only due to traffic 

congestion caused by the car parking on the edge of the 

street. This urban area has a lot of civil constructions and 

high traffic. Regarding the focus of administrative and com-

mercial use, along with the lack of attention to the parking 

location (which is itself an important factor of the geometric 

shape of the road network), in order to solve this problem in 

addition to building parking in suitable locations, the more 

appropriate distribution of applications and considering the 

public transport infrastructure, one can use the following 

solutions: 

Smart city development and strengthening of internet 

possibilities to reduce the use of vehicles. 

Development of public transport, rail and gas vehicles, 

• Management and reduction of travel demand. 

• Speed up the process of disposing of a worn out vehicle.

• The use of a catalytic converter to convert carbon mon-

oxide and unburnt hydrocarbons to carbon dioxide.

• Perform regular technical inspections and engine instal-

lation and timely service of the vehicle in a desirable 

manner. 

 

DATA AVAILABILITY 

 Some data, models, or code generated or used dur-

ing the study are proprietary or confidential in nature and 

may only be provided with restrictions (e.g. anonymized 

data).  
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