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ABSTRACT:

Due to the rapid growth of cities in Iran, the increasing number of v
and the urge for moving to meet the daily needs, the cities cause pollution at th
and medium-sized level. Today's urbanization must be based on sust:
development. This case study, based on the information and evidence of the c
situation, has been created to deal with the effect of street parking on crea
traffic and as a result, environmental pollution in the Sajjad Boulevard loc:
district 1 of the municipality of Mashhad. For this purpose, after analyzing the c
status of the parking lots on the street and the amount of the traffic
intersections, the study of the amount of air pollution in Sajjad Boulevard, loc:
district 1 of Mashhad, has been investigated. This research was descriptive-z
and data collection was done in two types of documentation and survey metho
final results indicated that the fuel consumption and pollution resulting frc
occupancy of the street road surface on street parking lots was rising consideral
endangering the health of citizens.
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rge cities is one of the most important sources of air
on. Traffic, as one of the most important criteria for
pment and planning in transportation, currently has a
cant share in the cost of household's portfolio of
s. In addition, the traffic causes irreparable damage
ontribute to the pollution of the urban environment
e deterioration of physical and mental health status. In
s one of the developing countries, and especially in its
rolitan areas, the increasing number of vehicles and
ed for traffic has exacerbated this problem (Briggs et
)00) and has created wheeze problems in children
et al., 2000).

The city of Mashhad with over 3,057,679 inhabit-
nd 25 million pilgrims and travelers in 2016, as well
ut 6 million trips per day, saw heavy traffic problems
| by the inappropriate use of communication routes.
sive use of personal vehicles, lack of electric and elec-
transportation vehicles the excessive growth of inap-
ate traffic (such as business places at the edge of the

and increasing demand along with the growing popu-

1. Population of Mashhad regions based on 2016
census

Population
(according to
the census of

2016)

3057679
167013
513365
417950
262184
175603
232616
253236

92543

327061
NOLRIR
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Figure 1. Location of Sajjad Boulevard and |
relationship between the center and west of Ma
city
lation and the vastness of the city of Mashhad has ex
and intensified the needs and problems of transportat
traffic of the city and its citizens. From another f
view, the phenomenon of traffic-based pollutants
considered as a spatial-temporal truth that affects
volume of real factors and parameters (Zanjirani
2010). This issue is closely linked to factors such
creasing vehicle volume, passenger travel, inland a
ward travel, facilities and public services, public tr
infrastructure and geometric shapes of the road 1
(Sanjay and Ravi, 2007). Therefore, it is important 1
the role of each of these factors in the air pollution c
and it is very important in the field of urban mana
and decision making (Marshall et al., 2008).

The spatial information system GIS (Geo
Information System), as a comprehensive system f
lyzing and deciding spatial factors, can use a large
of real-world facts in digital form (Badard and [
2001). Therefore, it is inevitable to collect effective
and parameters such as the volume of pollutants relc
the urban environment, the number of trips, the ge
shape of the road network and the distribution of ti

order to design and model the traffic and the ma



0 Area based on " in the yéar Total area (
census of 2005 2026

Part 1 (Sajjad neighborhoods,
Malekabad) 26846 28879 3091283
Part 2 (Neighborhoods of Feles-
tine, Middle East, Abkhoo) 29603 29876 2264808
Part 3(Goharshad, Hejrat, neigh- 30814 33610 2779599
borhood)
Part 4 (Majd neighborhoods,
Motahari 2, Ghaem, Sanabad) 44301 50496 3067512
Part 5 (Ahmadabad neighbor- 26799 28360 2595961

hood)

1e of the most effective methods for calculating traffic
air pollution concentration centers. In this regard,
such as: spatial and descriptive data related to traffic,
ole and user in urban space, distribution patterns and
nsities were considered as the basis of estimation
. Accordingly, sources related to nitrogen oxides
, carbon dioxide (CO,), carbon monoxide (CO), Vol-
rganic Components (VOCs), sulphur dioxide (SO,),
ic hydro carbonates and suspended particles were
gated. In the study area of Montreal, Canada, with
plementation of same statistical analysis, it was found
% of the pollution of nitrogen oxides and 43% of the
e organic components originate from urban transport
et al., 2001). Other studies have also been carried out
e results of the spatial relationship with the imple-
1 NO, showed that other factors related to the prob-
e an important indicator in measuring and estimating
raffic pollution (Poorhammad and Ahmad, 2007).

In the sequel, by simulating three-dimensional and
mensional NO, spatial variations and analyzing how
entrates and releases it in the atmosphere using GIS,
irameter has an important role in maintaining and
ing the health of the community and the urban envi-

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

lution from urban traffic (Mulebeke and Zheng, 2(
this way, despite the importance of this factor, thi:
has not been considered and has not played an acc
role in the final results. Determination of different
such as different pollutant sources, the effect of eact
the integration of factors and parameters, the imple
tion of spatial and temporal analyzes on paramets
predicting future status in the GIS can be easily

plished (Rebolj and Sturm, 1999). This case study
to examine the space occupied by vehicles in th
parking lot, which causes traffic due to the reduc
street width, and the amount of stopping time and ai
tion at the crossings of Sajjad Boulevard (Blvd.) in
had municipality district 1 to identify the dimension:s
problem by describing and explaining the serious

caused by traffic to human health and the environme

MATERIALS AND METHODS
Area of study
The study area of Sajjad Boulevard is in M
municipality district 1 (as shown in Figures 2 and
shown in Tables 1 and 2, the population is about ]
This area consists of five parts and about 28000 inh:
in part 1 of district 1 Mashhad city (including the ne



Cond

Average
parking
rate in the
area

neighborhood

The proportion of
parking in the

Available
parking
space

Number of parking
spaces on the street
and outside the street

Attract Parking
travel required

Ppopulation

The
Neighbourhood

Shor

0.03

0.03
0.03
0.09
0.06
0.05
0.06
0.06
0.03
0.02
0.18
0.05
195,108

1278

1,150
128
409

37235

33,512
3,724

4,332

1,868
12,484
13,075
12,873
10,947
17,650
15,583
19,597
16,633
15,195
31,108

Sajad

Malek Abad
Felestin

Shor

0.07

2725

1,635
681

43321

25,993
12,996
23,206
9,945

Rahnamaee
Abkooh

Shor

0.06

1925

1,348
578
403
350
998

2,321

33151

Goharshad
Hejrat
Majd

12,661
18,087
5,426

Shor

0.08

1751

36173

Motahari2

Ghem and anabad
Ahmad Abad

Shor

0.05
10,000

2321
195,108

45228

45,228

Tot

167,013

interconnection of two urban areas, the traffic area a
due to the location of a number of administrative
banks, commercial complexes and educational cente
trans-regional performance the traffic becomes heav
by day.

The Sajjad Boulevard of Mashhad Munic
of Iran was analyzed for the extent of environmen
lution due to defective parking system in ope
Mashhad is considered to be an industrial and co
cial center. Every car owner would wish to park t
as closely as possible to his destination so as to mi
his walking. High volume of traffic consisting ¢
fast and slow-moving vehicles is plying through th
Significant traffic generators are located in the st
ea, such as commercial centres, shopping centres,
rants, banks, residential flats, government offices,
tals, city bus stops, near railway stations, etc. In
sence of ample off-street parking facilities, cars a
hazardly parked along the curb, creating traffic ¢
tion and hazards. No parking bay is labelled; thus,
park their vehicles on the street. The problem of t
has taken on severe proportions with the rising
vehicle population. A comprehensive analysis of 1
characteristics, demand, behaviour preference anc
latory steps that are possible for regulating is o
benefit to a traffic engineers as well as town plann
aim of the parking survey and questionnaire surve
provide all these kinds of data (Herin and Jisha, 20

Parking characteristics There are certain ¢
teristic which have full impact on parking demanc
as:

Parking accumulation: It is defined as the nun
parked vehicle at a specified time is called Parkin;

mulation. Normally his is expressed by accum



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

f time for which vehicle uses the facility.
g volume: Parking volume means number of ve-

wolved in parking activity is called parking vol-

ancy: It is defined as the ratio of number of vehi-
ng parking facility to the number of parking facil-
lable at a specified time

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

passage that is mainly effected due to ineffective

3
carbon emissions: The more traffic disturbance
) the more emission of hydrocarbon, carbon diox-
bon monoxide etc.

ynsumption: More traffic problems lead to more

nsumption which in turn increases the demand for

tels.

time is then counted. The number of vehicle that
the parking lot is also taken. The final occupancy
parking lot is also taken. We also collected data :
ing the time duration of a vehicle using the park:
Parking duration and turnover are also obtained. W
not estimated the parking fare from this survey

and Arjita, 2018).

RESULTS AND DISCUSSION
Descriptive findings

After analyzing the data of Mashhad muni
statistics center as well as Mashhad municipality
organization and according to the municipality data
trict 1 of Mashhad, the number of travel attraction i1
of district 1 has been calculated and according to T

the condition of parking supply is now about 3%. Th



ostiipuon

(Thousand liters) (Thousand liters) to 2016 (%) growth
i Petrol 940538 1250928 33% 8.3%

Fuel consumption (kg) .
Diesel 707294 979076 38% 9.5%

dicated the street edges of Sajjad Boulevard to the
g lot, which has now reached its saturation point, due
lack of parking lots for many visitors to commercial
fice places, visitors park their vehicles dubbing, short-

rder to carry out their work on the nearest track, and

sometimes they will leave their car for moments v
driver and sometimes even without a driver. It redt
width of the street and on the other hand, due to the «
between the intersections on this Boulevard, vary

tween 100 m and 400 m, it is difficult to drive car

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

PM Total:

Site: 112

18160

paily Total 28642

10, 04, 2013
wednesday, 10 april 2013

approach 1, Detectors: 3-6

Traffic Flow filename:MASHAD_20130410. vs

: 01: 02: 03: 04: 05: 06:
115 214 125 33 17 18 29 44
130 195 98 29 11 9 13 75
145 139 64 27 10 7 19 185
160 137 47 12 15 8 35 306
Hour 1y
Total 685 334 101 53 42 96 610
AM Total: 10482 AM peak 1899 09:30 - 10:30
12: 13: 14: 15: 16: 17: 18:
:15 425 413 369 303 353 461 498
130 410 295 360 248 321 454 456
145 481 407 329 275 381 486 452
160 462 398 297 305 370 483 457
Hour 1y
Total 1778 1513 1355 1131 1425 1884 1863

PM peak 1923 17:30 - 18:30

07:
405
503
406
422

1736

19:
422
433
409
490

1754

08: 09:
392 403
412 402
355 437
376 444
1535 1686
20: 21:
392 383
438 399
357 433
406 418
1593 1633

10:
527
491
384
425

1827

22:
390
397
385
341

1513

11:
422
421
462
472

1777

23:
275
229
214

718

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

2013

02:
24
41
35
17

117

03:
11
16

14
48

Traffic Flow filename:MASHAD_20130410.vs

04 :
18
15

9
8

50

AM peak 1813 11

14:
382
300
273
311

Site: 111 10, 04,
wednesday, 10 Aapril 2013
approach 1, Detectors: 2-5
: 01:
115 187 130
130 182 90
145 141 59
160 130 44
Hour 1y
Total 640 323
AM Total: 9639
12: 13:
115 343 462
130 441 448
145 443 393
160 390 325
Hour Ty

15:
250
272
236
273

16:
287
270
334
318

05:
17
23
23
29

94

00 - 12:
17:
372
450

443

06: 07:
51 352
69 399

142 420

243 359

505 1530 1

00

18: 19:

459 353

414 421

467 344

458 381

08:
345
386
323
295

349

20:
388
187

377

09:
303
369
359
392

1423

21:
375
316
374
18

10:
427
493
438
389

1747

22
404
390

318

11:
166
445
442
460

1813

23:

281
225




=21te. L7 1o, U4, cLULS
Thursday, 18 April 2013

Approach 1, Detectors: 2-4

IrarmTic FI1ow T1 1ename MASHAD_sUL3U4L0. VS

00: 01: 02: 03: 04: 05: 06: 07: 08: 09: 10: 11:
115 202 109 53 15 2 11 59 286 409 485 475 426
:30 207 139 33 21 6 5 91 318 390 424 505 462
145 151 04 23 10 17 18 170 326 421 425 469 446
160 129 67 21 11 11 55 269 354 380 474 475 455
Hour 1y
Total 689 409 130 57 36 89 589 1284 1600 1808 1924 1789
AM Total: 10404 AM peak 1924 10:00 - 11:00
12: 13: 14: 15: 16: 17: 18: 19: 20: 21: 22: 23:
115 456 401 262 323 344 414 458 502 353 432 384 322
130 425 371 290 312 351 491 503 413 393 390 380 298
145 414 401 289 348 348 429 477 482 470 429 336 285
160 395 325 317 386 446 341 436 391 419 324 343 -
Hour 1y
Total 1690 1498 1158 1369 1489 1675 1874 1788 1635 1575 1443 905
PM Total: 18099 PM peak 1918 18:15 - 19:15

paily Total 28503

me and also speeds at least three intersections to the
The saturation of the car has become impossible and
ly impossible to control with guidance lights, and the
ce of police and locals after a long time cause traffic
tion.

The consumption of gasoline and diesel fuel in
ad according to the statistics of Mashhad Environ-
)rganization in 2016 was calculated as given in Table
lashhad, daily consumption of gasoline is 3060 thou-
ers and gas oil is 2395 thousand liters. The consump-
e at peak hours also exceeds 1.12.

0 * 1.12 = 3427200 liters (Daily gasoline consump-

tion in the Mashhad region).
e 34272 * 365 = 1250928000 liters (Gasoline cor
tion in 2016).
e 2395 *1.12 =2682400 liters (Daily gas consumy
the Mashhad region).
o 26824 * 365= 979076000 liters. (Gas consumy
2016).
Analytical Findings
Given the descriptive findings and the lack c
ing conditions in this area from Mashhad, each of th

sections of Sajjad Boulevard, with regard to the traf

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

Number of The level of At least an incr
. . Number of . .
parking spac- occupation of the in the stopping f
of parts R . . traffic on
o . . es in Sajjad  street by the parking . for each car at ¢
district 1  Intersection . Sajjad . .
8 Boulevard lots on the margin of intersection du
[ashhad position . Boulevard .
cit (Half way Sajjad Boulevard (at peak the reduction of
y between two (10 square meters P street width du
. . hours) . .
intersections) per car) parking (min
1 Golriz 74 740 1880 3



=T ltmecton Commercial services [l
1. Golriz
2. Baharestan

3. Bozorgmehr
4. Hamed

Urban facilities [ |

Resident-travelers

Business-residents [l

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

f vehicles in peak hours, were calculated and evaluat- Golriz cross, it increases the traffic scenario and the
this stage, traffic organization data of Mashhad mu- tion of this intersection has been carried out. Finally
ity has been examined as shown in Tables 5, 6 and 7. SPSS software, the number of parking lots that have

due to the lack of access to traffic information in the ~ on the street edge which reduce the street width ar

Intersection 1 2 3 4
Intersection



venicie

2 = T B = =
S R -
w 2 2 F 8 B
= 3 = & 5 Z
L= . A = i
F 2 = E E
= ) 2 & = ]
g = 4 ¥ B ®
s 2 &L 2 = & 4
2 - 5 £ 2 2 2
i fE: oz ¥ = 2
2 £= 58 = i E z
= 1 2 8 3 o ] =
e %‘ 2= 3 ] 8= B
£ 22 £t 2 & 8- 245 B5 =
= 22 22 5 Ef Eg EZ 2
g % 38 £ 5= 5= =~ E
& 22 38 5 3= 8= %% 2
g Eg 2= = 5 59 22 g
b " B8 ¢ =E & =g =
2 3T =5 £ 22 £z TE i
i 2 2 3L B 5 g 2 S p =
E O :: 32 F FHREEZE s
182 EE = 5 3 52 ¢
2 2E = 2 g g =
T 3 2 3T 3 3 G
5 £ 2 E 5 5 =
E = = E 5 B
E 2 @B g H
% = B g = &
& = = = B =
s 3 ¥ ¥ E %
: § B : oz :
rolriz 470 3 235 2855 1142 11%9% 2341
arestan 430 4 30 330 1320 1386 1TOD6
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Total 4926 5173 10059

Ghorbanian and Farhad (2018)
erage increase in stopping time for each vehicle at
ntersection was calculated by reducing the street
by on street parking according to Table 8.
sed stopping time and gasoline consumption at
ections

At this stage, according to the average stopping

f each vehicle at the intersection, the total time of

calculated. Fuel consumption in passenger cars was ¢
ed at an average of 11 liters per hour.
Increase in the pollutants at intersections

As per the Organization of Environment of
had, the approximate amount of pollutants from the f
gasoline engines are presented in Table 10. After c
ing the amount of pollutants from automobile fuel in
had in 2016 by the author, these contaminations are
ally high.

Typically, 438 thousand tons of carbon mc
were emitted in 2016, its amount is 1.2 thousand t
day. As well as the amount of hydrocarbons prod
2016, was 78 thousand tons and daily 0.21 thousai
(equivalent to 21 ten-ton trucks). In Sajjad Boulev:
cording to Table 11 and Figure 5, 4.18 tons of hydr
and carbon monoxide contaminants were calcula
day.

Traffic-induced air pollution has always
concern for urban managers and planners. This issu
significant role in protecting the health of citizens an
ing a clean and healthy environment in all urban cor
ties (Bellander ez al. 2001). Mashhad is a traffic-int
city due to the movement of many vehicles (in
Mashhad residents and travelers). Therefore, the pi
caused by traffic in this city is notable, which sh
considered seriously. After investigating the Sajjad
vard in Mashhad 1 district, it was found that the inci

vehicle stops at the intersections of this Boulevard

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

consumption)

0 Pollutants Nitrogen oxides Hydrocarbons Carbon oxides Aldehyde:
Petrol engine 13.50 63.00 350.00 0.50
Diesel engine 27.00 22.00 7.20 1.20

Benzoalpha

Pollutant Organic acids

Particle -

pyrene



The amount of gasoline The amount of gasoline The amount  The an
irt of surplus in traffic due surplus in traffic due of hydrocar- of car
ictl Intersection to the reduction in to the decrease in bons diox
thad street width at the street width per day produced in  produc
y peak hour (liters) (liters) one day day (t

(tons)
Golriz 285.5 2341 0.15 0.8
t Baharestan 330 2706 0.17 0.9
‘. Bozorgmehr 352 2887 0.18 1.0
L Hamed 264 2165 0.14 0.7
i Total (tons) 0.64 3.5
Total hydrocarbons and carbon monoxide in one day (tons) 4.18

: Ghorbanian and Farhad (2018)

able role in the dissemination of traffic-induced pol-

due to the decreased street width due to street park-

“LUSION
A brief review of four intersections at Sajjad Boule-
evealed that the reduction of the width of the streets
e geometric state of the streets play an important role
formation of various pollutants, so that in this Boule-
0099 liters of additional gas is burned daily and 4.18
[ pollutants associated with it was only due to traffic
tion caused by the car parking on the edge of the
This urban area has a lot of civil constructions and
affic. Regarding the focus of administrative and com-
| use, along with the lack of attention to the parking
n (which is itself an important factor of the geometric
of the road network), in order to solve this problem in
n to building parking in suitable locations, the more
riate distribution of applications and considering the
transport infrastructure, one can use the following

ns:

art city development and strengthening of internet

ssibilities to reduce the use of vehicles.

velopment of public transport, rail and gas vehicles,

®  Management and reduction of travel demand.
®  Speed up the process of disposing of a worn out v

® The use of a catalytic converter to convert carbo

oxide and unburnt hydrocarbons to carbon dioxid

®  Perform regular technical inspections and engine
lation and timely service of the vehicle in a d

manner.

DATA AVAILABILITY

Some data, models, or code generated or us
ing the study are proprietary or confidential in nat
may only be provided with restrictions (e.g. anon

data).
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