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"Artificial Neural Network (ANN)

"Multilayer Perceptron neural network (MLP)
FLinear regression models (LUR)

¢ Gradient Boosting Algorithms
#Geographically Weighted Regression (GWR)
"Support Vector Machine (SVM)
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'Landsat8 satellite

2 Air quality index (AQI)
"Terra satellite

*Aqua satellite

2OMI sensor
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"Aerosols optical depth (AOD)
"Land surface temperature (LST)
FNormalized difference vegetation index (NDVI)

619

() ‘5}|j GLOGA—Q'YT cdale gilw oo :Js‘ Plf
OY S (g i ) (mas 4ol 1 oolaiul

P aloes g (5w o jolate 4y gl o5 5o
Guoolo ‘Q])_QJ ).Q‘_w @L.u e Lg)'Lf LgL&bod_Lg}/]
chale gl ey lmesls 5 (5590 5l Lo
aslllas sl Al & Sloj (g & yg0 a0 rooisY]
3 e—as glaas b B as e b cd 3 8
P lea s (ol oUly 5 (ol mls 5l Jas
—ac aSed 5l sadod pl j0 WDy slaosls g
& 5 adgeSs (il lad &b L Y aiz g
A oolatwl (V) sl b gollae'as

'Tanh


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

w0lS edle Sglite bl pl jo > g dws e L
S SENDVE 6,5 o )18 50 cov ol ulSal
o OlySeme 45 cul (ALS slaasls 5 e
clale 5,5 sleul Q—l 4 olS Coodles g,y yokaine
oL Cedls (55 2 porins D50 4y LooassY]
aS —azli jloslanl JJo e 4y scl 38,50
) )o ).'5.9 gSl.nLC ADS QLAM) |) cL:f w)Lu u\.u‘a...a

Sgr dalgs esn YT clale
oy, 5l oslatwl b lmeasVT cldale o5lw Jow jelate 4
Slosliial b g anY o (g iy (smae 4SS
Sblie (5,90 5l Lo sbvesls lal 553 slasals
CheS Gl glooliwl oldlez oye 9 Job L
=) sbaosls 45 Sloj slaosgass ;o (Sooll
djL.,..moL.e—l g dgd Ai0gr Sgzge b g 0l 6)3]&"-?'
O9r emas 4S=b o)y JSb L Billas g ond
A ly) pl agpie Joo (V) S 098 oo a0Y Wiz
Glei CO (535 oan¥T (6l Silais & 50

S0 Slelbl (59ld | wdigo — pole oy pdis

1EoP Utmmjoleg.goJm.pm;jgdhu

odd 4zl gy Lo asle cpl 51 Gy 700 4 asldl
g

255 558 3l S sl Gl Juwg T (Sl (5588 ae
S99 5l b ST 5 23 bl 4 g2 jo 0L
Dbl o y9 ye o ;3 (Lojglga) J—s 51
RelS (hgals b lgie 40 AOD iz
i Job axly )3 @SB e G 59y p @iaiS
52l 50 ot slo el 5l (S0 pas e nl 0sd e
5 & 8ly o s aib e layle 50,5 5150
IVE s )ls o Ll o2 )0 39290 (sla g 5T

OSlae Jolts slojlgale polas )3 e s sles
Lol e o sdims il 4 00gr ISy sleo
BAZw Ay 0wy (6550l wlew! o e li ol
Dys—o 4 5 398 o0 drmle ()l Wil o (b))
25 oo )8 e s o bl g 4l

sl 3l ont 3l ol gla s ls 5l olizu
oS el 0l )0 15 (gasie Sledbl (5590 I ioiw

INTX e—blineg oSl b s o 3 LS o
09_9.- )‘ ‘) (éjjuuo LSLQQ)"’K“"‘ ‘OL:.f aliss _h;‘)_w)g
eI G g 505 (Bar) oz ad
a - I/ _-\
b e el
— '\ )
s AT e e (_)
N - co
. PN ®
(ailing) (pesi pebans (5la2 (_) = = ey el
(a2} ey pelao (gles G‘ =
CO oozl o al% ,_‘(____,_ el

CO oui¥T Joig0T pl8 Suilosis Lying Lo =Y JSib

Sy ol Y G sgy9 Y S Jold Y A

'multilayer perceptron neural network


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

Ul g allo Lo

Lnoa ¥l bl i ialy (sloolSiu] i
90 as Laosls .ol oo (g5lwoslel Jlo & b jo
el socs gonaib jiolal g hjgel atws
yebite 4 (duo,0 Ae Joleo) oals Y¥YFPY wools YAFYF
Gl (amo,0 Ve Jolaw) ools YAFD S u.'f.l)’}n—‘
5590 slaools oo, 10 4 aSls iules
RGNV P W -2 JX S R G SO Sy JU
Sl 1y oK o) alo o Sl iales (V) IS
LMLP a8 =5 ,% inlayl ad> e o IRCR oS
ool ;8 somi el (6515 slwoanYT polis

ol 03 Aglin 5 ek S il e

Op9= ¥ 5 aSs ol el ond LSS g5 Y
slos LS (idgy asld Jold (695,9 4Y 50
S5 o 9 alin) 5 Ald Oj90 e rlan
osSde asls ez o o8 ailioe Jug sl (Sl
So SeS@ G,ad L ole odisiw OY game
g ool LSad (9,88 V5l plet Y ative yegls
&3 slooan ¥ 51 (S a5 15,68 S 5l (g Y
359yt ST 60 (CO) (s, S S gige Jol s
slas il s (§02) 5,55 Fu—uSlss 9 (NO2)
sl oo 4335 loa oS S ol slaolKis]

oo osd hjgel 4S5yl 1090 oS
Slae b blis ools YAFYS ez gl cpl 4o

‘ S &Y H Qi) sme 452 H (a2 23,5 oY

IJ':a L; L):-j’j-_’ LF}L:" O L

@ prts @)
sl (@

Co eJ;_-'l'] ‘.—.I-‘_-:] la_' _{_'_._ |,._""*

o1 5,55 O O \

co co
‘ iy o] PR F T

CO 00 YT (gl aSds LiloT pl5 CSailosis Ly Lo =Y S5

g s w3 (6 ) O g g dle odizin
3,y g 00 o (5,00 4 (6w, Sl 5l aosls
9 N o el 0333 hjgal pgo pl5 yo 4 glaSis
5o a8y Sl & same gl s

o 9 et Siled i los (F) S5
Bas e plas 1) 655 slaoanY]

71

o033 90l 4y 31 (6315 o ¥T (yaas 1o gu S

s A5 31 oLl Ly (g piuy & y90 4y

ol
slostally oLl 5 omas 4t (bigal 5| ey
w0 e slaoa VT 51 G o et (gl cawlio
sleosls 3 o as i | SO ;a4 by ye polas


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

S0 Slelbl (59ld | wdigo — pole oy pdis

1EoP UmmjoleggoJMopnajgdhu

t O et it 5D J t () e s ard

,_
G
;
¢

-

e

7 o
3 3 pasls HH a\
] R, -.
4
. H Q Y, -
Jon il 5157 a0 HH Q] co
HH W
u T g 33 b
9| (i) e oo sles 1 i LA \ y
Y HHEEE I
E (2] ey pela sl
osd  Bigal a5 3l D e plf Siles | ales

axBl 390l 4l 3 CO ouis¥T cpuess o8 Soilouds i lod :F S5

Sl 55) 2 0pzge Lol b dn (e s & g ped 9 o) G0 U oy il o8
5 paviw slaojlal b oo > 3blie daoan¥I clale S srowis¥T cdale &l s 595 2 plro
ool sleeliwl 51 Sy p2 Jo (p250 o Sjpe @ Loy Jsb g ey 65 55U eyl o5 50
Gllae 055 0 ad)S 1 5 lg e ciS ]S > bl 655 slooan ¥l cbale als 5 il
5 ol glaely Jsbo > adlaie 2 50 () S dmlore 5l ey 08,5 18 o g Ao 3550
o= J=olsd goame 5 &85 J18 om0 9)50 (858 P Y 5o soleinin by, b illae 5 slooasY

B9 (oo Sod ol 2 Oy S bbb Sl o) p jslaie 4 aiddS

r ™
1y olite sloel, sl 4ol
43ln-
[EL O IR T
(Lol glael, ¥ “ b
dh:..n -:S.rblj' E""J-H

S oy p Sl e 0 S

OS5 4 by Plaw > sl &5 cnl il Gl lio b3yl : poiy p5
P9y Sline 0,5 (o0 1,8 eolinl 550 ganadl =l (lawlas o)l jedaie 4y pomiy 6L (o
4S5 S5 sl (29,5 (60l (Solal K o L aoY oz ey omac a0 9,5
slad=oel; al)l gl 1) boaS ganail I 5k dliie 590 (Solad iz 955 (B9) 79>

S (50 S oz Pl > sl 5ol S5 G ol JKi by, b5 1,8

7Y


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

oo (5850 1301 Cago usac 6Sa sy oo gy S

Ul g allo Lo

Gilis sla e ;5507 5 CO NOp alas 3 535
Hlsledle (bl et ogas 4 ol
59) SIS jon 2ol gadge cnl &5 Canl aisly 2138l
o Jlyeil 08 )l el oad o GLSLs (53
el bl Sl 45 Jas olais dgn _Soyll
5 Joe YU 8o b g sl |, loa (slmossy Y]

gdige bl o S
a3 oo Gl 1) 18 et Sasdee I e (P)JSCS
L Gllas ol imgin jo eolaiwl 5,90 slaools

el 00 (55l 5 ats (V) g

rasdllae 5 yg0 dilaio g Lools —F
YA gaz>,00) L addo? gax,00) ,0 o0 b
YO L5 asdo¥F gas0V0 58,0 Joboaids
ol el g o)l )8 Jlad (o 4i3s 0) 5 a0
Voo U Jlms o e VAe e o ol slaos] el
sl yiie ol gz 50 e Ve Be g S0 50 e
oy=) 5> Ol RBEIS 005555 Olae & Ol xS
aazy bl olas a4 ez slased (njodsl!
gy s jlazs 5 Doy l52  Sogll o5
sl iy 055 jatie g ooV s el
laoan ¥l bl (e sy o0 S5 4 (65975 034l

& : ; g
< . 5 i
2 A
)
‘M
; - | .
0L §0 M u{_‘hm CIE N T I - }
ol A P S
o9 o eolaiwl 8y90 gresls :) Jgos
o obo suszw oY gazo 31 Gz gldoslo
&yl B 5l si90

MODIS/006/MCD19A2_GRANULES
MODIS/061/MOD11A1
MODIS/MODO9GA_006_NDVI

Optical_Depth_049
LST_Day_1km\LST_Night_1km | GI¥a¥ Jlw 3l oyl

NDVI )¥aq

ey 628

€O 5507 NO; Jols ol a5 3o Iy copinsS” J 58 Lty oSyl Y

(=2 5 koD s plae Job

Jl 5l Sy slaosls
1¥aq G YAy

w2l e Y a9
sobaie 4 Al 3sel codleing by, Jsl a5 0
oalawl b SOz gNO2 CO (538 6Ln>ox~iYT Cyeesd

LS &Iyl g gilwosly -0
sleoa¥T cdale g5le Jow bt ow)yp 4 aslol jo
—as a5l eslaiwl Ly SOz gNO, O (55L5


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

o Logasls b jblate polai 0,8 o0 )8 Jlos
35l 4K 3,1y s w0 o (510 D90
L bl slagzg > g Sgdoe Jsl o6 50 ol o2l
Sgiea Jpad iy cdl> a s e Lasa Y]
Sl Seiled &jgo a1 po ad e (TS
398 Ul o 5 e 45 000 o0 LS CO oYl
i o0 1S5 55 NO2 9502 (sl sa¥T sl

Lo ozs,5 Gl Jlo jotaie any o )loz o5 0
055 i 3 Ly iy oS 5 0nh g sloati
Bl o Jom 6y Voo glad 4 (oon > bl
=9 kol ol Jsb g ey 26 B
NS o0 5B JeloS g 4525 590

alallas aoye (pSloe iz sl (Nsaz 5o
Gl bz g oly slag 5 g Syl sl )
6l sl s 0015 3Lt (6515 (slmeans¥T 5l Sy n
o g Sl Ve o5, Slee o, igs £O oaY]
S RMSE ok oy ,2aS a5 i oanlis ¥ (5,50l
a il polie plo b dwslie ;o 1, R? ke oy yiieo
5 ol A |y 5,Slae oy (NO o0z ¥T (gl e
Sade o eS Ghile as ols lis A g Sl F5 L
SO2 00tV gl e R e o sy 5 RMSE
SRRV NUSTEPNE XV RN TN
Oyt g RMSE jlacie oy ,2eS (6l)ls a5 aas oo
plosl ol 5JUT sl )b o ol ool R? jJode
odal (V) Jgoz ;0 Jolo polis (nKilo a5 0l
T 90,90 sl cwlin polde (V) Jgoz o]
aallae 3,50 aibiie ;5 ca YT o sly |, o uSols
@il Ghigel ad )0 atge sla el )l amo o )l
ol o 43,5 15 Ll L (sline

'Root Mean Square Error (RMSE)
"Epoch
"Learning rate

7

S0 Slelbl (59ld | wdigo — pole oy pdis

1EoP Utmmjoleg.goJm.pm;jgdhu

03ls YAPYS slawy .ol ool ploxil (639, slrools
Gloolal Ly Bl (5599 5l Gromiw slaosls S
Sl 5l ealnal b (ol Y1) fga cudS” by
VWA LYY cla o b ,bls ozl &) IS5
NDVI AOD Jolis Laosls ool .conl ool 7l 5l
a5l oo mpole saiziws 5| LST Day 4 LST Night.
M= L Gillae «539)9 0¥ slaosls lgis 4 aS
g oo Y Wiz (g (omas 4Sh 3y
sledlliwl b ,blie 58 conVl cdale slaosls
S o3hal LialSi] Joue 53 52 Iy kS 2l
clale by 2,5 Y Cwond o Al ol ouds
4y ailb 2 SO2 3 CO NO; ol a5 a5 51 S
S gl 5 9o e 58 slne (29,5 D50
S 3901 51 U (59959 Slrosls 5,5 o0 & j50
s—as 4o g ok (glu by (V) ahal) 4 425 L
055 s Sl IUT Gilie slayalil sl 4
Sl |y &8s (ajgel al e Silods (i (V) S8
al> o ol o 0olo YAPPY Lans oo Lzd CO il
4o a5 4z S )18 ookl 090 4 hgel jglaie o
4 Sloads Gl ags ools oL 5l Bolal &g
NS 55 NO2 9802 sl 358 Sl i 5 (o

D9 s

X~ Xoin

Kinax ~ Kinin
Sl U1 5 4 il Sl o 50 018 0
GialesT o o Bl (slaosls ool al8 o oSt

Xnorm = « )4.’44‘)

003 ot Laos ¥l clale (ol b oo 4 o)lg
bl polae b pl8 ol )0 ond dcwlore polie .0gu
Spdn e Do E83 (2l g 0ms S anlie ()
a4l iolesl a8 Sl toles () S 3ollao
oo oold ;L CO (65L5 oain¥T (slp diges oylgze
55 NO; 5502 (s, oo sols i ol ya e

ST BU
L blae oo gl sla ozl pom ol 5
)90 Sy Dype & Ol 4 bl ok slaay


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

oo (5850 1301 Cago usac 6Sa sy oo gy S

Ul g allo Lo

cilisio 6l yiol sl (513 & A (g0l (611 GOl (omas ASudh ol JILT Y Jgus

) £ Lblas Ol o (Sl Ho blas (1Sl
0299 ol 5ol ouis¥T ouis¥T ouis YT ouis¥T ouis YT ouis¥T
CcO NO2 SOz CO NO2 SO»
V. ) L YYE SY1Y N0 N A YO
Y. o) YYY VAF VFR o0 A oY
Y. o) YYE AVE Y N A oYY
f. o) OYYY YA 0¥ 0 Y Y
b K CYAY . Y4 Y S A LYY
5. o) VA Ya 0¥ o f oA oYY
v Y F Y4 VOF 0 oA oYY
A- .Y YN SN “ oA . f . Y-
adly bjgel Al ;0 a5l oy ¥ Jgur
<o 059 dluws SxSob &y &) susu¥T
Ao, AP Y. o (6{0]
a3 AP A- “A NO,
Y A- Y S0,

‘/\V U*,\\ 9 ppm ‘/YY (] ‘/\? o)l_a )é s.,\.».)).: L
Syl 1,8 ppm

Bz G5 sS 5 7o (S, sbhatd a4 azgi b
CotnS S il o] 51 S5y y0 Solas
sloszs,> b gl w85 18 b5l o550 5o
el 0] (M) S5, VYA B VY8 Lo )

(et Al (29 yP iy SloALE & azgi L
ol Lol 1 SG e 0 Y aim gy
28518 Sl 0yse ler ClST S

cble slajlsge @Sl Lo 25,5 L 5illas
YA o WVAY w5l olajs, o Loyl
o laden Jloged () JSS o .l 0wl Vs
Lgye 50,8 clabs loges « NO2 oain¥T soims yLis
) CO OMYT aQ .]ayfo ‘5:] 6‘41...0 )L)j.o.» 9 SO2 4

b

70

Jlw 5l slajs, 1o 55 sleea oYl clale lye
55 ool Sy (5 (e 4SS slazs >
Sl 00 00l uLw_» *) 9 ) ‘(V)LngJiw
Ddssz )0 ad> ;b 4y 5530 sla 25,5 mls
4,9 NO; oa._.u“YT ‘@Lu ol azg bl onds oo)ﬂ
aS ools plaily cdale o ma o YWAYNYN T &6
g.,\_la.l.cu;)...os$$)|.) )‘)S ppm ‘/f‘ [ ’/Yf o)’l.g B
a5 Sl VWAV 2,6 4 by o 5 sVl oyl
Syle s ppm - XY B Y)Y o5 0

sloz s ol ctale p i 800802 on LY
cir Aol yo aS sl HLas VYAV g AVAF/VNY
s WWAYN Y8 2,5 0 90l L, 3 ppm < YF U
Lo Vool j0 4 o9 oVl cpl cdale oy xS
ol 18 ppm -1 4

2oy aly cdale e g o i CO suVl
aS ools L VWAYANYN YT o YYWAY/N - /YE laj,



http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

51°0°0" 5200"0" 5300'0"

S0 Slelbl (59ld | wdigo — pole oy pdis

1EoP Uthu.n_jolegeoJLm'hopna_jL';de

36°0'0"
¥
|

36°0"0°
36°0'0"

35°0'0"
35%0'0"

§ = =
o | |
5190'0" 52°0'0" 53°0'0"
war.a.ys
51°0'0" 52°0'0" 53°0'0"

36°0'0"

36°0"0"

NO,(PPm™)  Laal,

<VALUE>

51°0'0" 5220'0"
AEARI ALY
s1°0%0" 5200'0"

530" []eyef-oray

[ ~yar—.xys

53°0'0" [ -rys-exry

36°0'0"
36°0'0"

[T erpr—crvy
| RRAASR

s | L f= ® "
51°0°0" 52000" 53°00" 51°00" 52°0'0" 53°00"
1Yaf..10F 1Yaf.y.yq 0 12525 s0 75 100
51°0'0" 52°0'0" 53°00" 51°0"0" 52°0'0" 53°0'0"
2 T T L, T T T T .
s s = :
: — £ 3 . —
% La |28 i‘kf \ 5
£ — 5“
) ’
sl B " s
A - 2 e 18 SO, pm) (e,
- | | | " e ] 1 | o
5190'0" 52°0'0" 53°0'0" 51°0°0" 52000" 53°0'0" [ RS PSR
RZURM ZURIALY [ can-ara
s1500" 5200'0" 530007 51°0'0" 52°00" 53°0'0" m < \FR- V¥
. ™ s L B - ove-enay
g 18 & 1% v
2 : 3 g
H -3 ¢ 18
“ [ | | T
s1°0'0" 52°0'0" 53°0"0" 51°0'0" 52000 53°0'0"
1YaF..\0F 1Yar..r.rya 0 125 25 50 75 100
- 1 .
51°0'0" 52°0'0" 53°0'0" 53°0'0"
5 T Lz T .
g gz - |E
»
s 5z s CO (ppm) Lasal,
4B | | | Bk Z =& <VALUE>
- o L 1% ] «af—amy
51°0'0" 5200'0" 53°0'0" 51900 2000 3000 B - A - 0AA
wara.ys DATAIAT e
51900 52°90'0" 53200 en SToe il B - as-evey
N T I T le & ) ! B | Ul : E yevoovy.
) A 8 2 ;".E s e (3
.
;. :
B s 2 s &
e — 2 g - - — g
4 ! 5 4 ! 1 [
s1°0'0" 52°0'0" 53°0"0" 51°0'0" 52°0'0" 53°0"0"
\YAF..)NF 1Y4F.-Y.Y4 0 _12.5 25 s0 75 100
Kilometers

Yoo (49 yums y1 A5 (529 55 CO 4502 NO» glousy T cdald )l o (gUbdinds ¥ JSi

79


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/jgit.11.4.55 ]

’ 5501301 Cgo uac 0S8 po o Uiigy Se

Ul)Sos g allo Lo

NOJppm) L),

SNALRES

L0 Loxvasanavs

00 avs-wxa

R 7Y e 70
Bl rav-.ate

; | IEFXTISRTL

AL VY. o AARRRERAS o 128 2s - 7. Bl
o e

SO (ppm) Lty
ANARLF
sroe $ BN LN 2
YAV BT ]
[] +=FY=r¥A
[ -avA--aA)
Bl oay-ys
Bl . rrso.sry

CO (ppm) Leal,

SNALLES

[] —enFF-a08F

[ EPRVS S T

IR T 7Y
LYYA- T
CXAV-NB)

WWAF.8.-Y

AL VRVRA ¢ ras.-a.-y

SSolai S5z b9y 52955 CO 3502 NOz (sbouis T cdilé oyl o (gUaindis 1A S

7V


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

39y ol y2 50 535 rowius¥T cdale

X
)

B e

PRI

WA/ /TS
4,
g

39y owa! p2 y0 53 ‘sLism.\.L.g‘Yi clale
WYafnNyY

CAYA
<0

<0

Y ailats 6,1%,4 =

R —~ “t
SH9
S5 | -
: | e
Sk

ol ol B

A0 g2unn

BN
3
%\
ke

X md)b)@ _—

<Yo

N0

‘ e
) “S)L‘ —_—
ol ol BT

Y dilare g o g =T

-
S92 —_—
LS
A O gxuno —

e

R d

VY dilaie (gl T

39 olmu | BB ‘5}@ ‘SLQG-.\.L."'YT cdals
\WWa¥r/Yivyy

EAYA

)0

4
[> ‘et
_
— -
= 2
s —

YR —
s =
=

B CO(ppm) WSO2(ppm)

S A

S A

S0 Slelbl (59ld | wdigo — pole oy pdis

1EoP UuJMJ.[DJlQeOJM.M)jL'!dL\U

ol yo 33 38 rowiu¥T cdale
YWAYNYINY 59,

R R
oo et

o] 50 538 ‘SLke..\.'\.‘[YT clale
\WWAFIYA 39,

3
1 i
271 %3 ?Mf{%%
9 3 3‘“_&”
] 3

\\:Ua.]a...c‘_g)
O

o] 50 53 ,_;l.d:c..\.'o.yfﬂi chale
YWAF/BIY 59,

oy
3 -
Dy
5 R
N
SEEEESIEEE
aY 23§ 3 A
ER 9 393 AR
i 4
" NO2(ppm)

VAP g IFAY Jlo 51 olajg) 50 19p CataS J yiiS olms ! 32 50 (631 sroui¥T cdald ola o gos 1A JSib


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

oo (5850 1301 Cago usac 6Sa sy oo gy S

Ul g allo Lo

09 P 7 (s a5 b 29,5 50 51 Groaa¥T clalé :F Jgun

&b (ppm) CO susu¥T cdalé o3L | (ppm) NOz suss¥T cdalé o3b | (ppm) SOz suse¥T cdals o5b
VWA - /Y5 Y g ¥R YA LN R
VAT E AV e S e YE VY oA
IARAZATARE AV Iy Yy Jeye SYE A
RELANBE YV g Y e SYE oA
VWRETYY Y Y SYA Y DY ey

\WAEY AV Y XY YD XY oA

Ol 0ol Cewy slo >, 4 azsi b aws o
O9ren mas 4t 3 Lallas Sl e (S0l
oai ¥l 2 gl Bolad Sz gew S, g 4Y Wiz
S b 45 Cool oad auglio ) Jsor b llas
S Y Wiz Gy (sras 4500 45 Sl O
ol g 0, Slas Bolar J K> )5,

o

Z 5 (RMSE) ballaz Slayyo slo (5 Sile 4 4255 L
Ol 5o sasl Cway (Learning Rate) s 5ol
Y sz g S slagz s> Sl ek
L silas 535 sleoaVl clale o San slojloges
FaBl e b (o mlis a5 al sbml (V) S
&l 9 oo, 0 AP &85 NO2 4 CO saVT (gl o
aS el sdu ) (gomo,s AY CBs 4 SOz eV

O |y gy s A5 g Jhony o Shoe

Bolai JSo g )55 g Y W gy g emas Al 0 bilks Oila po (1Kl d Lo 10 Jgo

Llhas Sl po (il Llhas Slry o (puSileo Llas Sl po il
CO susu¥T SO2 susu¥T NO2 suso¥T
. , iy , . &b
6‘ ~“ ‘~ Ls. ~“ 'h 6- ~“ - - =.
- L Solad JSox
099 3 33, ol 099 3 33, Hola 39 35 3
.Y .- YAF VY AT PN .- PF \YaF/0/f
.oV s 2 oYY Y PN N VYav/o/f
.o YEY - YAY oY Y9 .o PY R VYAA/B/E
.oV R VY . oYY e PAY o PVE VYa9/0/f
219



http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

NOz(ppm) ea¥1 51y Uas jLins

Uz Sl po yafilan ji
3

AF
\F
Y ¥ e Ae e
0,50 dlasi
(&N

S0 Slelbl (59ld | wdigo — pole oy pdis

1EoP UU»MJOPJL@?OJMOMQJLJJLLU

SOx(ppm) ¥ ol 2 Uad Jlxe

Uas: olay o (afilia yiox
=

Yoo Fe Fe Ae e

e yg8 laad

(<)

CO(ppm) ¥ 5l Uas JLize

Uas oolay yo (paiilne i
=

e Fe Ao Yee

2353 Sl

(@)

095 33 (et a8 o 29,5 51 iy (315 (o YT (a1 (5o yl0 903 Y0 S
CO o0 ¥T (gl s jlzo (7 SO2 0uig¥T 61y tas yLxo (& NO2 cuis¥T (gl y Uas yLiro (I

Ao oy dihie ;o o ue) )5 i o
el 48,5 )15 sy 0y90 (e Vv e glas

Y dos—= o) oS Seled aasm (V) s
Aas o ol 1) ol

VA G IVAY Glo Jls 0 a5 olajg, 4 axsi b
oo 8 sla iz po eVl il e
o) SlS £98 b aslsl jo ol sy dslllas
S8 oy 8590 Wmoan¥T cpl clale liie (69, 5
Lo )l 5l (S p d9)Jgs> @b 4 a2 b .cé S
s 5l (B g os¥T el (g5, p e S
oS Lol an billaol a5 wilasls oo i o

e oo GBI [y i

Yo

PR ISP S| I O 2 SIS RSN = FONP TP PSP L
6)_7_0\"... 8l*“’4"‘5°))> ‘ch.’;_w.i‘)mjb Lmod.uyj
Al b5 s lee coaS S o] o Jo>
ool sdizmiw S SIS &,u8 oSl ale o
il el S a5 e e LS S
Yoo Sigim ol )0 odmo jide slad s il oo

Dg R Dy (S o
l_,d;L'aAolim»|)—®J9>°Mu“Mf°’)'>dbL“’
Laosgasme (il 55 ey 65 95 5 (V) JS=o
Ol a5 Sy e Bblie (o) ol sl
=2l @S ws e Yev e gl )0 a5 o0 e

nlpls gl a8 )5 )18 b5l g Judod g 4 990


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

- 5 =50 1501 Cago poac 0S50 jo -kiso Ulig) S

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

OlySo g Allo Luo

Leat,
o ol,‘a’ !

“.Ld aly

[ e

B év

. sy

-,

B gt aibly

0 s sl
o329 ol

O ol o5
wipel oSl
PR S

Lazal,y
e oluuw!

el ol

[ AL

I év

s

- ob‘o’)ﬁ

B gl bl

[ s osul

0 559 ool

[ ooy oWl

el oSl

@rie Yo il

18 adibie g )1 ol

ol 32 Jgo oy (83215 S Lonl Ay 1Y S

Vi


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

S0 Slelbl (59ld | wdigo — pole oy pdis

1EoP Utmmjoleg.goJm.pm;jgdhu

ol 32 (gl yho Yoor gladh as oud ol o 2> Bl 33 (o) 552y ;56 :F Jguar

(0] plas J5bo owo) $5
ol ! pli
g daxie slagliwg oS )b
e A Yoy @t s ok caz
S Jleds
oblalis - YYY Slali 35110 084,38
. olféj)_é
S A YV Sk oSl Jlow s
7 e Gl She cogiz Jlsm
Tl 3ST,0 08 54,8
& Ol \R4 YV Hlugsli 35150 colS 09,8
0635)5

LSl 5 b cpaiz 9y Sle 4 ¥ adlate (5510 00
Oy sl o] puioran g dusie slaylings o
5 Loss L 5 IS 5L s o Soo5 le & 3
ogame )3 ol o gmjsi 5 axte slalivwsy
o=l 45 Wog 10,65 (9> Lalpd g e Y e
0dd >lg ol jo SU slen obml 4 jorie £4.540

ings Woyss il o S glen sblis 5l a8
10 6L lesan VT cdale slaloges (V) S o
s s pyms G5 53 5o ke S sloolSi
oals Lai Y¥A9 4 YVAA AYAY VAPl
Colts e glds gad (S5 ol 5o el 00
as bgsye 50,8 slala Jlogos « NO2 caisVT oauas
- CO VT ay by e ol slaks Jloges ¢ SO2
Bllae g oad ploil glo ) p am az g b all
5 CO ooy ¥T c LE VYAFIOIY &5 4o (VTS
2l eSS sleollil (oolod ;5 SO,
s PPM-NA L5 e VY ol o LSS Lo e Lol )i
XYL YA o5 0 LaolKins! cro 40 NO2 suisY|
CLENYAV/DIY 7u,l5 10 puiored Dg1 yuxio PPM
Iy CopinsS S oSl olad yo CO oury¥]

\As

G te bl 5l awadl ol (bl 4 ax i b
gl 53 () Sl S ey p b odg 10555 2
&l_:d.)._oc\f.\.wuamolimu‘uﬂd‘).m\““‘
S vasie glaling s LS )L o)l gl ddlaie dlas
o=y e ol cye uizmen 010 18 ddlais oyl
ol (B o 4 0,6 Cgix l adlais

g oblols s o slaolfin! (K0 8, b
Jloms am 00T slaolfis! 51 V8 adlaie o ,lo s
o=l o9 el cde an wblols oS! an] oo
5150 Lo & yglome g 0l e ol F0g,8 4y oS!
o] o)l pgllasls Loyl i ol 505 3 Slals
Jbce i d 09 jolme Cle a0 VF ddlaie g lo 00
3ok )lol 35150 5 giz Jlgmr Sk (Sl rmgags]
Q‘\.\_».A oli'i_..u.ﬂ L 009 Q‘)‘Q) 5O oogﬂ ‘_gl.a:o&wﬂ
a8 5 0Ll e o505, Ly (p0gy pslome e @y i
5 obg Bl domme a (S0 5 )T o o509,
Ol @8 62 8le ally 03g90s )5 (38513
Dy Sloj 0,90 opl 4o 0oyl slo e

9 u_i_.’y 6@0&»%»4‘ W) ﬁl?u‘ 6&:‘5'«.:)).3 4 Aol L:


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

oo (5850 1301 Cago usac 6Sa sy oo gy S

Ul g allo Lo

cseplal of ), 5550 b O jglxe e 4y (659 ,m oSy
L O glome (uizmad g, 9 S slaylin )lows
s pae 5 Shjgel SThe g0y 5 SThe g (S

3,00 )18 Fogdl (oyme 10 cowmlio jw (slad 4
93 NO2 555 slmoan¥T clale sla,loges (VE) IS
o1y lse cuas S oKl 2,0 CO. SO2
4 axg b oawo o plas YT B IVAY sl Lo
olo )‘ P 39y L.S‘)" Y44 b yvay (.SLQJLAAJ C.al.u
a5, SLb g oleu ol cwadl glaolKin! wls e
S92 5 ([ S5 e slad el @8 e
6%5]1 S b bl 5l g5 eogaze jo EL pas
VWWAF/ONY 59, 50 Ouized oiiwa NO2 san¥T
arsls 8 Callasl Lyl s 3o olliws! aan  Fodll
sy, (VP)JSs slologei @ azgs L.l
seals &g, YYAABIY o YYAVDIY 4 \YAF/OY
VWY 2o, b j0 dims oo lis | oan YT clale
Sl s ST L5 By bld 4 g L
axgi b aS adl, ralS 0l mhw jo 005 allogs
S5 5 ke Ll 5 s Sk il 4

v

S8 PPM N Y sgam jo (LS Ly Ll b 5o
ppM VA L5 VY o5 o SO2 oau¥T g il
58 olSius] oy 5 55 NO2 cans¥T .l 00gs yuiio
Sl Gy 50 35— yxie PPM ¢ XY L5+ YA o530
S ygo ol 4 dig, YWAAB/Y ;o CO sanVT clale
5 oogs ol Lyl s o Laolfi oyl olad aS sy
SO2 can¥T clale .osils ppm + ¥ sga> ,o bale
YL Y o5l j0 9 st kulyd j0 elis] den
a8 ol ol ol jom widgy e PPM
e e B I e s
(ppm- +/V v90>) 1, SOz oo o chalé oy yiaS
O S e plagl ) elale o i g il
Jle i 59 4 55— pslome Sl Lol
e 6518 5 ol Sk 4 (S35 5 Slrmgs]
o e ¥ v v sgamme yo aS adilaie ol o (g,
oSyl g d e oK g] 35y 1w 2Bl
239 09— wliol cde ay VY dilaie (g lo g
(=350l 55 1ye Sy ailaie ol o G sLGS
cbale glls oLy oIl 5STre o Sl o imilag
A38g PPM + YT s3> 40 (535 carsVl

NO2z sau¥T cchale (VY IS slologes 40 axg5 b
VY L VY o5h 40 5 00gs glae olSus! oo 4o
Ol ol ol Gl ) 53 05— yesie PPM
ailasls |y cdale p maS awadl o o i

;3802 3 CO ooV clale Slaj gy (g o
Sy Lyl ) Laolfiy] olad VYRAUBY 5,
G,lo pes oSglaszisls S8 C ppm- AV B - )Y 650)
(Mo plagil sloollisl 5 (a8 V7 ailaie
1y oasy ¥l oy 2 (655 5 SLIoLs (5395
il olas

Lo bayl, )0 LaolStus] den NOp san¥T el
4SS Ao e PPM XY G VY o3l 0 5 LSS
39 Bl | (PPM + ¥V Sgu>) il oy pien

M\)G‘o QL.....J l.@olio.u.:‘ O o ‘5))% 9


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

SIRPRAIN

A

. :> « ;; e 4
Y dilaie g o ——

<,Y0

N0

B olime

39 ol po 33 538 srowiu¥T cdale
\war/aly

EAYA

A%OW
e i
: —
) “S)l"
ol ol =N

e BN
55359 ]
g‘\
ks

39 owal p2 yo 535 ‘Slbo..\.’..'{YT clale
\WAAN/DIY

EAYA

a yo

QOW
-~ saa—-—
: e
Py JJL’
Ol ok, EEEE

o9
KWy

s t
(PTRVUPR NV —

oo S )i

RPN _——

B CO(ppm)

S A

So A

S0 Slelbl (59ld | wdigo — pole oy pdis

502 (ppm)

' AP O‘}'ﬁ“:

1EoP UuJMJ.[DJlQeOJM.M)jL'!dL\U

¢
{>2

B

‘e
&

R S
CEE > N > ¢

B olime

¥4 5 1FAA

EAIN
.Y
<0
<)
o0

R

‘N

9

39 ol yo 55 535 srowis¥T cdale

yyavia/y
3? i\

\

4.:.»)..\3‘
uu)...;

Y dilaio gyl 08 | ——

Y

40 gramo E—

o, ==
RUET ___———

6y EEm—

Q’“")M &:A.h_’).’

VY ddlhie (gl a0

39 ol yo 43 535 glaowiu VT cdalé

EEEEE
5 s

LAY

: E—
) “SJL’

ER
39

D

\\/J‘

Voaihio )0yt E——

\\4.6.‘94.@6)

B NO2(ppm)

AYAY AFAS o Jlo 510 po pgms g yU 50 Igp CainS” J S ol | y2 50 (631 oy ¥T cdale gla yloges VY IS


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

oo (58501351 Cago uac 6Sa jo i gy So
OlySo g Allo Luo

NO2(ppm) suso YT cdalé b G

e
o yY
- XY
¥

o VT cdale
- —

I

A
-y
Y

N |

G

¢
o < >

mNO2 ppm1394.5.3 mNO2ppm1395.5.3
uNO2ppm1397.5.3 mNO2ppm1398.5.3
ENO2ppm1399.5.3

s ¥T cdale
s

S02(ppm) sucu VT cdalé by G
- Y0

A

A G
7 &

mS02 ppm1394.5.3 m SO2ppm1395.5.3
= S02ppm1397.5.3 mSO2ppm1398.5.3
m502ppm1399.5.3

CO(ppM) 0w ¥T cdalé Sloj (g puw

Bl oo

Y
SOF
LAY
)
RN
By
o f
oY

HCO ppm1394.5.3 m COppm1395.5.3 @ COppm1397.5.3

H COppm1398.5.3 m COppm1399.5.3

P28 GIYAY b Jlu 5o lgd Cadns J oS ol | p2 50 CO. SOz gNO2 (6315 dlbo..\.’..gffi clle by yloges VP SCS

L bLa 5l 055 ogaome ;5 Eb (uaizr 9525 9 S
Gk 0ilengy s ¥T ol sl (Sog T S
ion Sos T VYAV Jlow o (VF) USLb (slologas
YA L ;5 Jg o9 wsllacl Ll o loolSins|

\£A

WY slaJls 10 802 san¥T clale Jloj sy 4o
Sigs sloolin] oo o ols 5l g 39, sl VYA L
S olyou oliw g VWAV Jlo 0 ¥ dalais (g)ls 0 g
S0 g e slad caslio a9 e 4 VYA Lo


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

cble gy o ploe 56 )y sl S0 Bk
ST 800 5 50 jaks Jaw Il 5l eolatwl b daoassV1
2 el s 23 slaoly Jsb 6 S oslal ol T o>
Iy kS S slmolSinl 51 S o ma > (sblie
D ol e e o (e Ve glad )
O«)sm) Lﬁoli._w‘ JJ (5‘)3 9 kSLé‘ 6l'®°‘) Jjja
(] ;2 sl gm0 Yoo v glads s o> 3blie

Sl 00l o0ls lis (V) Jgum o

S0 Slelbl (59ld | wdigo — pole oy pdis

1EoP UL’E»;DJO[DJL@.?OJMOMQJLJJLLU

cdale Slojy (6w jo el a8l alS aig, )
Py 9 Sl 1TAA L IFAY sl JLu ,o CO suyY]
I oSy Ll o LaolKian! (calas olo 8l 5o
AR Jlw o (VHUSCE 6laloges ok aizils
CopiS Wgy 0055 halS g g)S (6T a0 ) azgily
ol 0w ‘sajﬂa.a .Lu‘,..u a9 c\_.3) Sgupe 4 g, ‘5_Q
30 Gor— 9 G390 oS 5 oK) a5 Jb o
aols 1,8 g5 ‘;oﬁﬂ v oYL 58 gl oles

o] 32 (50 Voor glads & 1 > Fblio 5o juk Joke jl ool (g puSe Il (sol) anls” Jobo iV Jgur

(yio0) 2ol (o) ool

ol | S - ol | Ca -
b = bl =

S35y AN Yy. Ve dilaie (g0 AAE Yyvy
e bl Y2 Y20 O yde Sy fOY YYA
5 s 00 YO 5 e ¥-5 YV

¥ ailate ooy AN YV V) ailaie oo g fo- YYY
awddl fA- Yov obTals O Yyy
90 Yvy YA TURYPIN fay YAY

Y aihie g o s YAY YY¥ 12 ailaie 5l £y Yas
Sy o) Yya 5 S,b £ Yy¥

R A\ AR \RA% VF ddlais g,lo 00 AR A \AAl

YY aihie ol £y YYY Oy ol FEV YY-

5 D fo- Y4

S Loy adhaie cpl sloel,) kST Jobo aSul 952
Slaoli ] 3 g el S5 sloelSiay] b
sloely 4l Job adlgo Sloj (s 02 50 009!
sloel, s Jo b g 0 FIY Gy oSl Lol
S Jobo asil oy g L el e YTV o )8
slaolliml plw 5l jeS Lo, adlaie (ol slaol,
G o2l 50 005 (slaolSil 51 (g el S0
Sl oS y] Lol (glooly alS” Job sl o be

\'A4

a s’ Jobo aS 09l oo odalive (V) Jgoz 4 azgi b
ool S Jobo 5 5 e FAY a il Lol sloel,
Aol acde an oKl ol il e YYY T o8
s gia Ll o ol e 5 o slo, s
Ol Lot 65 & 4zl izen 5 05 0y
TR P )ms ‘_;o}l—l Lv G»Lbolio.m.:‘ )‘ délaie
e 0 obTols oKyl Lol (slael, as Jobo .05
Ly 48 ol e YYY T e b csloel, 4,05 Jsbo



http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

oo (5850 1301 Cago usac 6Sa sy oo gy S

Ul g allo Lo

P s Sl (sl (Joe 45 358 00 Sl Ay
yobaie dn S e )l YL cdo b oo clale
O9 5 (e b @l (lamlie oL
OS5 3y )l d=ol> slaezg P b solening
§ S b o 5 aslhe o sl S
Az g s 45 oz g, a5 0y o
OS5 3y )l deol> sl S 4 cs Y
aS Cewlools (las |y (e o Ses Solas K>
Gl g g30,0 AY e85 4y SOz ool 4l
0wy 9o, AP 285 4 NO2 4 CO (slaoaisV]
5o oo VT cdale cloasss alewg 4 Colys jo Cuwl
5 ey S S dlos g A i 4 ol s
Laoa ¥ Cble 1 Lnol, e 6 5 ol (slogl
13 00i¥T Sl e lSe Ll s . axsls
s 8 ol LS g e dnelSia]
il 8l Lo V1 bl &l s sy ol
Sl g B ol tils 5 i Glae (glaolKiny!
o555, lpasls (gloolS IS 0335 e 4y )+ adlaie
50 0351 (slaolliy! 5l oll e ol509,8 4 (Su03i
S gloolSia] & o o wiog: o5 s prba
slas )Ly og g cde Y adlaio g)l0 50l 5 )l
Sl s jloasie slagbivg 5 Ao
sloosls an wws pae Cle 4y W0 095 5
(=2 9 skl glrely Jsb arslawl L B0 5 (S8l
O ygmo a9 (99> 4 | Lol Jo-b (o5 oo
cbile als Ly g il e 08,80 gl
aS ool (lis bl pioren udls LaoaY]
cbile oo yo s bolose atal) (e 628
5 ualS o Laol) 5l alols .cwl ails LaoasVl
alasl, g 0395 A5 36 iz looan¥T cdale gl

ool il oan ¥Vl cdale 5 b (5 lobies

[1]1 N. Sajadian, “Prediction of air pollution
caused by urban transportation in Tehran
metropolis using LUR integration with GIS
model and artificial network", Geographic

\A%

Yo ol e b slaol, a S Jsbo g 2o FFY (ol
B! o=l (2,8 9 Lol slroly Job a5 sl 2o
‘l_moli’l_w)‘ J_i’é @ Ls OWLSA & gm0 Ja.w}w
J_ALC A_u‘nyA Lbob Jg.,o L e aS cas u‘ys‘o
09 Ogmte oo clale goli8l o 6,135 ,50
Dgbge Dge § 550yl e 58 Ll
il glaosls 5l e gaass ol o 4 cwl $3 LB
il glosls azils  Jg tocl ouis colaiul
Olgi oo 39 oolaiwl gadod o Ll 5l g 00gs Sg>ge
Sl aslloly Jobo Jole 51 65 JelS Judos

&S A -7

35 looa VT ccbale aiwlxe 4 gubos ol yo
6590 3l L glmosls jloolaiwl L o)) g5 o0l
=y loollins] slosls LS o wols suiomiw
O Fo) S slrodls Djgo 4 lgp CudST L
a4 jleslaiwl L g VYA Jhvay Jl
Aoy Gl 00 d_.\}b).! 4_.»3! K Uj)"“‘“"))
loesss¥T CBlE (55, 2 58 505 Jelse 0 yolai
Job 4 bas o slaosls § ) 6,25 slaosls
2 Jo mateie gl o e85 ol slaol,
O3y =D a2y LS )3 (e ol
285 8 Jelos 9550 Y i

o=l 5o ea colaiul A4y i g e mas ASLS
a0 (905 T Jeld c05,05 A L (gl (o
AOD  Jul i (5,90 3| Lo slwools) (559,5
aY 5 9,5 ¥ «(Night LST,Day LST.NDVI
sLwodls) (g% a¥ )3 (9,95 S g Gl
Jolslgo o aS o J,muS ol slooll
A il o (SO2 4 CO NO2 (5318 ooyl
- 5 0,99 olaws s sl )l slil 4y golpainn cvac
cl> L slaSis g oo Cowlus Jdod (50500
&=l

Information Scientific-Research Quarterly,
Vol. 24 (95), pp.107-120, 1394.

[2] M. Mirzaie, “Modeling the concentration of


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

[3]

[4]

[5]

6]

[7]

[8]

[9]

air pollutants in Tehran using neural
network and LUR”, Sharif University,
20109.

M. “Abbod, et al. Application of artificial
intelligence to the management of
urological cancer"”, The Journal of urology,
vol. 4 (178), pp. 1150-1156, 2007.DOI:
https://doi.org/10.1016/j. juro.

B. Ainslie, et al. “A source area model
incorporating  simplified  atmospheric
dispersion and advection at fine scale for
population  air  pollutant  exposure
assessment”, Atmospheric Environment,
vol. 42 (10), pp. 2394-2404, 2008 DOI:
https://doi.org/10.1016/j .atmossenv.

S. Al-Alola, 1. Alkadi, H. Alogayellail, S.
Mohamed, and I Ismail, “Air quality
estimation using remote sensing and GIS-
spatial technologies along Al-Shamal train
pathway, Al-Qurayyat City in Saudi Arabia,
Environmental and Sustainability
Indicators”, Spiringer, 100184, 2022.
https://doi.org/10.1016/j.
indic.2022.100184.

H. Amini, S. Taghavi Shahri, k. Naddafi, R.
Nabizadeh, and m. Yunesian, “Correlation
of air pollutants with land use and traffic
measures in Tehran, Iran: A preliminary
statistical analysis for land use regression
modeling”, Journal of Advances in
Environmental Health Research, 1, 1, pp.
1-8, 2013.

L. Bai, J. Wang, X. Ma, and H. Lu, “Air
Pollution  Forecasts: An  Overview”,
International Journal of Environmental
Research and Public Health, 15, 4, pp. 1-
44, 2018.

H. Bagheri, “Using deep ensemble forest
for high-resolution mapping of PM2.5 from
MODIS MAIAC AOD in Tehran, Iran”,
National Library of Medicine, DOI:
10.1007/s10661-023-10951-1, 2023.

A. Bekkar, B. Hssina, and S. D. Douzi, “Air
pollution prediction in smart city”, deep
learning approach. Journal of big Data, 8,
161, pp. 1-21, 2021.

VA

S0 Olelbl (5,9l awdago — ole oy puis

1Eo P olimoj @ p,lg2 6 lais @ @ b Jlu

[10] P. Bromandi, F. Karaca, A. Nikfal, A.
Jahanbakhshi, M. Tamjidi, , & J. Kim,
“Impact of COVID-19 event on the air

quality in Iran”, Aerosol and Air Quality
Research, 20, pp. 1793-1804, 2020.

[11] D. Ciresan, et al.  “Flexible, high
performance convolutional neural networks
for image classification”, in Twenty-Second
International Joint Conference on Atrtificial
Intelligence, 2011.

[12] M. Delavar, A. Gholami, G. shiran, Y.
Rashidi, G. Nakhaeizadeh, F. Kurt, and S.
Hatefi Afshar, “A Novel Method for
Improving Air Pollution Prediction Based
on Mashine Leaning Approaches: A Case
Study Applied to the Capital City of
Tehran”, International Journal of Geo-
Information, 8, 2, pp. 1-20, 2019.

[13] R. Espinosa, J.Palma, F. Jiménez, J.
Kaminska, G. Sciavicco, and E. Lucena-
Sanchez, “A time series forecasting based
multi-criteria methodology for air quality
prediction”, Applied Soft Computing, 113,
107850, 2021. https://doi.org/10.1016/j.
asoc.

[14] T. Filippini, K. Rothman, A. Goffi, F.
Ferarri, G. Maffeis, N. Orsini, and M.
Vinceti, “Satellite-detected tropospheric
nitrogen dioxide and spread of SARS-CoV-
2 infection in Northern Italy”, Science of
the Total Environment, 739, 140278, 2020.

[15] M. Gardner, and S. Dorling, “Artificial
neural networks (the multilayer
perceptron)—a review of applications in
the atmospheric sciences”, Atmospheric
environment, vol. 32(14-15), pp. 2627-
2636, 1998. DOI. https://doi.org/10.1016/S

[16] 1. Y. B. Goodfellow, and A. Courville.
“Deep learning”, springer MIT press,
2016.

[17] K. S. Harishkumar, and Y. K. Ibrahim
Gad, “Using Machine Learning Regression
Models”, Procedia Computer Science, 171,
pp. 2057-2066, 2020.

[18] lan. Heaton, y. Goodfellow, and Courville.
aaron. “Deep learning”, Springer, 2018.


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

cee 5501501 Cago uac 68 o ko g So

Ul g allo Lo

DOlI: https://doi.org/10.1007/s

[19] P. Hedelt, D. Efremenko, D. Loyola, R.
Spurr, and L. Clarisse, “Sulfur dioxide
layer height retrieval from Sentinel-5
Precursor/TROPOMI  using FP _ILM”,
Atmospheric  Measurement  Techniques.
Vol. 12(10), pp. 5503-5517, 2019.

[20] G. Hoek, et al. “Estimation of long-term
average exposure to outdoor air pollution
for a cohort study on mortality”, Journal of
Exposure Science and Environmental
Epidemiology, vol. 11(6), pp. 459-469,
2001. DOI: https://doi.org/10.1038/sj.
jea.7500189.

[21] X. Huang, Chunjiang, S. Tianyu, Y. Shiji,.
L. Le, Y. Baoxian, and Wu. C. Wenjun,
“Large scale air pollution prediction with
deep convolutional networks”, Science
China Information Sciences, 64, 192107,
2021. https://doi.org/10.1007/s 11432-020-
2951-1.

[22] I. lalongo, H. Virta, H. Eskes, J. Hovila,
and J.  Douros,  “Comparison  of
TROPOMI/Sentinel-5  Precursor  NO2
product with ground-based observations in
Helsinki and first societal applications”, In
EGU General Assembly Conference
Abstracts, 4-8 May, pp.9963, 2020.

[23] T. Igbal, “An investigation of Spatial
Patterns of Urban Air Pollution and Source
Recognition through GIS and Remote
Sensing in Lahore”, 2011.

[24] Iran Road Management Center [IRMC],
2022, Online; accessed 25, Nov, 2022.
Available from: https://141. ir.

[25] G. James, et al. “An introduction to
statistical learning”, Springer, Vol. 112,
2013.

[26] A. Just, et al. “Using high-resolution
satellite aerosol optical depth to estimate
daily PM2. 5 geographical distribution in
Mexico City”, Environmental science &
technology, vol. 49(14), pp. 8576-8584,
2015. DOl: https://doi.org/10.1021/
acs.est.5b00859.

[27] B. Karlik, and A.V. Olgac, “Performance

VA9

analysis of various activation functions in
generalized MLP architectures of neural
networks”,  International  Journal of
Artificial Intelligence and Expert Systems,
vol. 1(4), pp. 111-122, 2011.

[28] A. Kizrak, “Towards data science,
Comparison of Activation Functions for
Deep Neural Networks ”, Online accessed 9
jun, 2020.

[29] M. E. Koukouli, I. Skoulidou, A. Karavias,
I. Parcharidis, D. Balis, A. Manders, and J.
Van Geffen, “Sudden changes in nitrogen
dioxide emissions over Greece due to
lockdown after the outbreak of COVID-
197, Atmospheric Chemistry and Physics,
21, pp. 1759-1774, 2021.

[30] R. Laumbach, and H. Kipen, “Respiratory
health effects of air pollution: update on
biomass smoke and traffic pollution”,
Journal of allergy and clinical
immunology, vol. 129(1), pp. 3-11, 2012.
DOI: https://dio.org/10.1016/j.
jaci.2011.11.021.

[31] Li. W. Thomas, R. El-Askary, H. Piechota,
T. Struppa, D. and K. Ghaffar,
“Investigating the significance of aerosols
in determining the coronavirus fatality rate
among three European Countries”, Earth
Systems and Environment, 4, pp. 513-522,
2020.

[32] A. Lorente, K. Boersma, H. Eskes, J.
Veefkind, J. Van Geffen, M. De Zeeuw, M.
Krol, “Quantification of nitrogen oxides
emissions from build-up of pollution over
Paris with TROPOMI”, Scientific reports,
vol. 9(1), pp.1-10, 2019.

[331 4. L. A. Maas, and A. Y. Ng “Rectifier
nonlinearities improve neural network
acoustic models. in Proc”, Icml, 2013.

[34] M. A. R. Mohri & A. Talwalkar,
“Foundations of machine learning”, MIT
press, 2018.

[35] P. Muthukumar, E. Cocom, K. Nagrecha,
D. Comer, I. Burga, J. Taub, M.
Pourhomayoun, “Predicting PM2.5
atmospheric air pollution using deep


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

learning with meteorological data and
ground-based observations and remote-
sensing satellite big data”, Air Quality,
Atmosphere and Health, 15, 7, pp. 1221-
1234, 2022.

[36] V. Nair, and G.E. Hinton, “Rectified linear
units  improve restricted  boltzmann
machines”, in Proceedings of the 27th
international conference on machine
learning (ICML-10), 2010.

[37] M. Nielsen, “Neural networks and deep
learning”, Vol. 2018. 2015: Determination
press San Francisco, CA, USA, 2015.

[38] s. Oji, and H. Adamu, “Air Pollution
Exposure Mapping by GIS in Kano
Metropolitan Area”, Research Paper, 7, 1,
pp. 101-112, 2021.

[39] H. Omrani, B. Omrani, B. Parmentier, and
Helbich, “Spatio-temporal data on the air
pollutant nitrogen dioxide derived from
Sentinel satellite for France”, Data in
brief, 28, 105089, 2020.

[40] S. Quesada-Ruiz, J. Attié, W. Lahoz, R.
Abida, P. Ricaud, L. Amraoui, A. Segers,
“Benefit of ozone observations from
Sentinel-5P and future Sentinel-4 missions
on tropospheric composition”, Atmospheric
Measurement Techniques, vol. 13(1), pp.
131-152, 2020.

[41] A. Rahimi, “Short-term prediction of NO2
and NOX concentrations using multilayer
perceptron, neural network a case study of
Tabriz, Iran”, Ecological Processes, 6, 4,
pp. 1-9, 2017.

[42] D. Ren Liu, Y.-K. Hsu, and H. J. Yu Chen,
“Air pollution prediction based on factory-
aware attentional LSTM neural network”,

Computing, 103, 1, pp.75-98, 2021.

[43] B. Ripley, “Pattern recognition and neural
networks”, Cambridge university press,
2007.

[44] D. Rumelhart, G.E. Hinton, and R.J.
Williams,
representations by error propagation”,
California Univ San Diego La Jolla Inst for
Cognitive Science, 1985.

“Learning internal

S0 Olelbl (5,9l awdigo — ole oy puis

1Eo P olimoj @ p,lg2 6 lais @ @ b Jlu

[45] S. Russell, and P. Norvig, “Artificial
intelligence: a modern approach (global
3rd edition)”, Essex: Pearson, 2016.

[46] O. Schneising, M. Buchwitz, M. Reuter, H.
Bovensmann, J. Burrows, T. Borsdorff, F.
Hase, “A  scientific  algorithm  to
simultaneously retrieve carbon monoxide
and methane from TROPOMI onboard
Sentinel-5  precursor”, Atmospheric
Measurement Techniques, 12, pp. 6771-
6802, 2019.

[47] J. Seinfeld, and S. Pandis, “Atmospheric
Chemistry and Physics: From Air Pollution
to Climate Change;, JohnWiley & Sons”,
New York, NY, USA, 2012.

[48] L. Shikwambana, P. Mhangara, and N.
Mbatha, “Trend analysis and first time
observations of sulphur dioxide and
nitrogen dioxide in South Africa using
TROPOMI/Sentinel-5 P data”,
International Journal of Applied Earth
Observation and Geoinformation, 91,
102130, 2020.

[49] A. Soleimany, and R. S. Grubliauskas,
“Application of satellite data and GIS
services for studying air pollutants in
Lithuania (case study: Kaunas city)”, Air
Quality, Atmosphere & Health, 14, 3, pp.
411-429, 2020.

[50] W. Sun, L. Zhu, I. De Smedt, B. Bai, D. Pu,
Y. Chen, X. Wang, “Global significant
changes in formaldehyde (HCHO) columns
observed from space at the early stage of
the COVID - 19 pandemic” , Geophysical
Research Letters, 48,2e20GL091265, 2021.

[51] A. Tella, and 1. Balogun, Faye,
“Spatiotemporal modelling of the influence
of climatic variables and seasonal variation
on PM10 in Malaysia using multivariate
regression (MVR) and GIS, Geomatics”,
Natural Hazards and Risk, 12, 1, pp. 443-
468, 2021.

[52] N. Theys, P. Hedelt, I. De Smedt, C. Lerot,
H. Yu, J. Vlietinck, C. Carlito, “Global
monitoring of volcanic SO 2 degassing with
unprecedented resolution from TROPOMI


http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

cee 5501501 Cago uac 68 o ko g So

Ul g allo Lo

onboard Sentinel-5 Precursor”, Scientific
reports, vol. 9(1), pp. 1-10, 2019.

[53] D. Thi Kim Phuong, M. Cong Nhut, and N.

Duc Tri, “Air Pollution Assessment using
RS and GIS in HO Chi Minh city, Vietnam:
A case study of period 2015-2019 for SO2
and NO2”, IOP Conference Series: Earth
and Environmental Science, 652, 2020.

[54] S. Tiwari, A. Srivastava, A. Singh, and S.

Singh, “Identification of aerosol types over
Indo-Gangetic  Basin: implications to
optical properties and associated radiative

forcing”,  Environmental Science and

Pollution Research, vol. 22(16), pp. 12246-
12260, 2015.

[55] C. Vigouroux, B. Langerock, C. Bauer

Aquino, Z. Cheng, M. DeMaziere, |. De
Smedt, R. Kivi, “TROPOMI-Sentinel-5
Precursor formaldehyde validation using
an extensive network of ground-based
Fourier-transform  infrared  stations”,
Atmospheric Measurement Techniques, vol.
13(7), pp. 3751-3767, 2020.

[56] M. Virghileanu, 1. Savulescu, B. Mihai, C.

Nistor, and R. Dobre, “Nitrogen Dioxide
(NO2) Pollution Monitoring with Sentinel-
5P Satellite Imagery over Europe during
the Coronavirus Pandemic QOutbreak”,
Remote Sensing, vol. 12(21), 3575, 2020.

[57] L. Wang, M. Li, S. Yu, X. Chen, Z. Li, Y.

Zhang, W. Liu, “Unexpected rise of ozone
in urban and rural areas, and sulfur
dioxide in rural areas during the
coronavirus city lockdown in Hangzhou,
China: implications for air quality”,
Environmental Chemistry Letters, 18, pp.
1713-1723, 2020.

[58] K. Wark, and C. Warner, “Air Pollution:

Its Origin and Control; Harper and Row.
New York, NY, USA”, 1981.

[59] C.F. Wark, and K. Warner, “Air Pollution:

Its Origin and Control: Harper and Row:
New York, USA”, 1981.

Al

[60] F. Zhao, C. Lic, Z. Cai, X. Liu, J. Bak, and

Y. Kim, “Ozone profile retrievals from
TROPOMI: Implication for the variation of
tropospheric ozone during the outbreak of
COVID-19 in China”, Science of The Total
Environment, 764, 142886,  2021.
https://doi.org/10.1016/j.scitotenv.2020.142
886.


https://doi.org/10.1016/j.scitotenv.2020.142886
https://doi.org/10.1016/j.scitotenv.2020.142886
http://dx.doi.org/10.61186/jgit.11.4.55
https://jgit.kntu.ac.ir/article-1-928-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-07 ]

[ DOI: 10.61186/git.11.4.55]

Journal of Geospatial Information Technology
Vol.11, No.4, Winter 2024

K. N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

A Neural Network-Based Approach for Real-Time Measurement of
the Concentration of Gaseous Pollutants in Tehran Using MODIS

Mina Saleh 1, Reza Shah-Hosseini 2*, Zahra Bahramian 2, Sara Khanbani 3
1- MSc Student, Geographic Information System (GIS), Non-Governmental Non-Profit Institute of Pouyandengan Danesh, Chalus

2- Assistant Professor, School of Surveying & Geospatial Engineering, College of Engineering, University of Tehran, Tehran, Iran.
3- PhD Student, School of Surveying & Geospatial Engineering, College of Engineering, University of Tehran, Tehran, Iran.

Abstract

Nowadays, gas pollutants are considered as an important challenge in big cities. Due to the fact that gaseous
pollutants have negative effects on human health and destroy the environment, there are several methods for
predicting the concentration of gaseous pollutants such as carbon monoxide (CO), nitrogen dioxide (NO2) and
sulfur dioxide (SO2). The aim of the present research is to calculate the concentration of gaseous pollutants in
real time using MODIS sensor data, including night and day surface temperature, aerosol light depth,
vegetation index and the data from the ground stations monitoring the concentration of the pollutants using
multi-layer perceptron neural network. The perceptron neural network had the best performance with 8
neurons, 4 of which in the input layer, 3 in the middle layer, and one in the output layer. 80% of the data were
considered as the training data and 20% as the test data; and 15% of the training data were considered for
Validation of the network. Using the aforementioned training and experimental data, the parameters of the
number of periods and the learning rate were subjected to sensitivity analysis and the most suitable
parameters were selected. In the next step, the random forest regression method was used to compare the
results. The results showed that the multilayer perceptron neural network performed better than the random
forest regression. In this research, the qualitative analysis of the pollutant concentration map and the
pollutants’ relationship with the land use and the existing roads around each of the air quality control
monitoring stations was done. The data of Tehran city were used as a 6-year time series from 1393 to 1399.
The accuracy evaluation of the proposed method using the experimental data shows 86% accuracy for
measuring carbon monoxide (CO) and nitrogen dioxide (NO2) pollutants and 92% accuracy for sulfur dioxide
(SO2) one.
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