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CarbonMonoxide Mean of Mashhad from Sentinel-5 Images at spring 1398 [malim?]
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CarbonMonoxide Mean of Mashhad from Sentinel-5 Images at autmn 1398 [molim’]
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Ozon Mean of Mashhad from Sentinel-5 Images at Sprin [molim?]
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Ozon Mean of Mashhad from Sentinel-5 Images at Autmn 1398
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NitroPen Dioxide Mean of Mashhad from Sentinel-5 Images at Spring 1398 [molm?no™
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Aerosol Mean of Mashhad from Sentinel-5 Images at Autmn 1398 [m’]

-0.65
& 0.7
4075
10
H-08
15 - -0.85
0.9
20
0.95

25

0.0005 0.001 0.0015 0.002 0.0025 0.003

Aerosol Mean of Mashhad from Sentinel-5 Images at Winter 1398

0.0005 0.001 0.0015 0.002 0.0025 0.003

gy VAN Jlo b Jgad ;0 0,555 anSTlen Gl a5 (pnKiloo : ¥ - ¥ oo lads 4t

Mo poe (slgp (gLrou,
S ygole dawgs 0ad 351 poliar (Jlow Job 4o oo ¥l cbale Sboj i (S5e5 (o) 2 S
Js—ad ;o mosy ¥l cbale SSlos Sl 9 285 518 Jlorigas 15 0 90 chgiie s 50 O Jiti

\A%



valie

calisee loollins! 5l 89290 Lol (p 5 JolS aS Ll 51 oiis awloe dilyg, &40t s g ol ccalisee

i O30 Jlo & Barye jlol 5 pslas 09 VAN Jlo 4 by po agiie 1o 50 Igo (Sogll o

Lol OM] aslol 39 J.Ma.béb Lfbuj u}-“';-*-’mjdoyf CJL..:ASMS;)‘)S MLMS

CarbonMonoxide changes in Mashhad (monthly)

0.035

0.034

0.033

0.032

0.031

0.030

April 2019 22 6 June 2019 1 August2019 26 9 October 2019 4 December 2019 30 February 2020 9

0.0450

0.0425

0.0400

0.0375

0.0350

0.0325

0.0300

0.0275

Carbonhdonoxide Changes

0.0250

0.0225

0.0200

fime
CarbonMonoxide Changes in Mashhad

April 2019 June 2019 August 2019 October 2019 December 2019 February 2020

Time(Month)

G5 deSloie (Gl i) = ¥ laged

YA



value

Czon Changes

0.155

0.150

0.145

0.140

0.135

0.130

0125

0.120

0.18

017

0.16

0.15

0.14

013

01

Ozon changes in Mashhad (monthly)

April 2019 22 6 June 2019 1 August 2019 26 9 October 2019 4 December2019 30 February 2020 9
fime
Ozon Changes in Mashhad
April 2019 June 2019 August 2019 October 2019 December 2019 February 2020
Time{lMonth)

O3l Sley V= F Jloges

va



vafue

Nifrogen Dioxfde Changes

0.00035

0.00030

0.00025

0.00020

0.00015

0.00010

0.00005

0.00000

0.0009

0.0008

0.0007

0.0006

0.0005

0.0004

0.0003

0.0002

0.0001

0.0000

Nitrogen Dioxide Changes in Mashhad (monthly)

April 2019 22 6 June 2019 1 August 2019 26 9 October 2019 4 December 2019 30 February 2020 9
time
Nitrogen Dioxide Changes in Mashhad
April 2019 22 6 June 2019 1 August 2019 26 9 October 2019 4 December 2019 30 February 2020 9
Time(Month)

0395 ST 60 Gloj s 1 V= ¥ Jloges



aerosol changes in Mashhad (monthly)

00
02
0.4
06
E]
=
0.8
-10
-12
1.4
April 2019 22 6 June 2019 1 August 2019 26 9 October 2019 4 December 2019 30 February 2020 9
time
Aerosol Changes in Mashhad
1.0
05 7 1
* ey . T,
1l ATt A
0o 1 1] i RN |‘|||t:‘ 14 ]
% 1T+ | J|‘ |||1‘1‘ I'Vl‘“.h‘k'rlr"l'r" I
| L | I o TL
: g AN RTL U VT
2 Ub}‘-| ﬂ|'. 11 ‘Fl-l “ . \LI
= AL # Ll L —
5 (1 A —t
[+ Al
g -10 ',‘ ‘ TIREIRE i
< 1l '1 | '
|
15 = l,lo Tr
[
20 ]
5
April 2019 June 2019 August 2019 October 2019 December 2019 February 2020

Time(Month)

o;;@‘do@b)‘éﬂ:f—f)bw

ko oliws! 5l oolawl b 19

oyS S Tgo - F-Y—F
Cale liae o yieS 45 CAS g o credd 903l L bl aslie 5 (Jove slaolSi sl bt 3ub
oy VIEY & jlade ol liasli Juad 30 5 sl oolidl glast V/E e jlada b las Jad o )8 0 uSTste

AN



YA Jlos @ bgs o ooliiasl 890 o] TF 5l 55 o odnlive (1-F) JSLE 10 45 jsbylad (prizean
5 aadl ciin o Jad 50 ()8 s STgie 0otV (e (s sl pls 5 Bao (slaolSiu]
oV (e a8 asdl 5 G o QLo Jab )5 s (ol liee (S syl 525 5180
aeadl 5 BB 5ol b 1o 55 ) 00T e oot i 35 car)S 5 B (loolSE sl g i s |,
58 ey b 50 00V o ey 525 ogiz L3 5 B glaolSiul 5 wjlo 1) a1 e 28

35,00 1) (Sogll liae 565 w2 Bao 5 o9 ol g (Sogll i (S Jled ol g g

Jad sl 50 (5 danSlgino (Shmogi Jgu 1) = F ol Jeua

Descriptive Statistics
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Moran's Index: 0.461738 Significance Lewel Critical Value
z-score: 23.811994 mm (pvalue) (z-score)
0.01 mm <-2.58
p-value: 0.000000 0.05 [ -2.58--1.96
010 ] -1.96--1.63
-~ [ -1.65-1.65
010 — 1.65 - 1.96
0,05 — 1.96-2.58
0.01 == =2.58
— —_—
Significant Significant

Clustered

Given the z-score of 23.8119941814, there is a less than 196 likelihood that this clustered
pattern could be the result of random chance,
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Abstract:

Air pollutants include ozone (O3), nitrous oxide (NOx), carbon monoxide (CO), particulate
matter, sulfur dioxide (SO.), etc. Most of these pollutants are the result of combustion of fossil
fuels. Daily air quality is determined by the AQI index. The AQI index or air quality index is
an indicator for predicting daily air quality, which indicates whether the air is clean or polluted
and how it relates to our health levels. Air pollution in Mashhad has been increasing in recent
years and according to available statistics, the city of Mashhad is facing the phenomenon of
temperature inversion about 260 days a year. Accordingly, in this study, air pollution has been
monitored in Mashhad using ground data and satellite data to determine the distribution of air
pollution indicators. This research is practical in terms of purpose because it tries to identify
pollution zones in Mashhad and in terms of data is field and spatial type. Google Earth systems
are engines. To prepare air pollution maps using Sentinel satellite, Google Earth Engine system
has been used and to prepare maps using ground stations after collecting field data through
interpolation in arc gis environment, pollution maps have been prepared. The maximum
concentration of carbon monoxide is 1.68. The concentration of sulfur dioxide in winter has the
highest amount of 37.84. The amount of ozone in spring is 19.28. Also, the amount of nitrogen
dioxide in winter is 37.84 more than other seasons, in which Karimi and Khayyam Shomali
stations have the highest amount of this pollutant. The highest concentrations of sulfur dioxide
occur in spring and winter. Building, grass and target stations had the highest values. The Moran
index coefficient for the spatial distribution of pollution is 0.4617, which indicates the
clustering of pollution. Considering that the value: Z core = 23.81 and is greater than the
expected value (E I = 2.58) Also, the values of R> and R (Adjusted R2) of the geographic
weight regression model in this research are 0.6678 and 0.5727, respectively, which indicates
Acceptable accuracy of the research variables in modeling the spatial relationships of industrial
land uses, population density and land use of green spaces and gardens with air pollution. The

model was able to evaluate up to %66 of the existing relationship.

Keywords: Air pollution monitoring, Remote sensing, Ground stations, Mashhad, Sentinal-
5
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