[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

@‘A}kg&‘suw‘kﬁ:‘a}u%&u
Q|ﬂ|h:mw|.\.edd.ﬁwqd‘
YL ) ks OYAY L ol ot i 050

S Fen o8 45 3 oslimal b O3l Sl 5 S e gla el ,b camlu 5T
T332 Lo, T om S ey o AW I GLS e dema

Q\/\\/'OJZI_’_J{ QN/'/\/'VZCJL’[);

A~

ol Dl grse 5 G a4 o] g ST CalibotisS 3T fols2 s s 1 Lo s OV 53 0511 U [ (So T ks 5 dins
bt ) S x5 Ol ST Sl olSaas] 53 53 5o 5 gk ONS Ol Olis ol (Sl o 2,15 s G ] 032,57 o
Wl B Oln gz 58 (Sl 5 liilpn (sl ol Oloos ol 5,8 53 (Sl 8 siamn o 43 Gl (] 3 iomis t Pt
b (63005 (slo ol Gl L IUT (G O iy (S slan o] ot 0 o piodn oo 4SS i o o S| 5 ol 438,87 515 05zl 5, 50
el ol osléza] ome

Oleo 1 45"l 28,8 36 Olojacs ysb o [ (ST sl ool s s bt s Sl ot 1 051 il Ol o> oo O b okl
el SIS 36 sl ol sl Ol sie 40 S dSTst0 ST (glazal sl Oleo 5l 5 Los ST wliilgn (sla szl )L

a3lézal 3, g0 (sl pize DT o oMo ol 01 CBLE Olo i S 53 o 450 So 3d LG (siliadlys I Sl foolo il iig S ammti

‘MJMN/JMJJL;‘”JJI’))}"L;(A a@/u‘)/wu//&d &/j::@“ajx':@/m'/jfdguw/_)o

s 05 Chl b BT (s s 450G dga ST i sals 050,

Ghorbani@tabrizu.ac.ir RS NEEHE ng)'))LiS ISl )L:.L'\: gb.j CL» 6\):55 (J}M GM‘,S) -\
S oK Ol e pwdige 0dSLiSls () Ol jas Al b8 (g gmdils =Y
o ol (g, 5laS euSils () (65,5LES b8 (g gmils —T


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

abl €35, 031 Ol G S 0° S 8 o> b
son e sl dhe plad IS D s s e
5 ey anly adlae pa Bl Gla bl 4 os- G
O & sl Jue 5l Jols S 655 el ol s
S Chye gl Jeol o INCRR SO Lt 3
A Jdbe 3l eslanad L Olpb 53 (7) 0L 5 Lu Lew
Sl eslizal U @lisy 031 Olpe oo cdas o OLES s
Glre D13 NOY) 035 25 bl szen ola al)l
4 Sl AL 235 (80,) 5 55 ast s 5 (PM)
(F) oLer 5 Paoli .sls bl gl el b syl 5
Fman e 4Soh Sl eslinal b el S e s )
O35 4emSlsie «(NO,) 0355 Sl g3 el
oemed 5 (0) 031 (Glas D13 o S8 us! 3 (NO)
(o T sby Lo b g 5 el gla el
il esy e |y 555 001 Ol 0L 5 enad) SLAS
30 e Ol b esls i U Gl Sl el w0
(e Sasby ol g 5 S 055 50 ST (6 (13
Sl sl sl Lo 1 O3l mell gl Jde s Les
s Pastor-Barcenas « 05 s aue) ol 53 a8 S ol
535S 53 3 sed 0,Lil (F) 0L, Kan 5 Hrust 5 (0) o, Kaes
Sl by s s pl 3 Gllle 5 L
Rahimi & Sadr « 01y . 435 rl.?u'l Sladlas alos
e o Lal (A V) YeNe 5 YA s JL _LbMousavi
01, 5 Seghatoleslami v 5 4 S &) 5 andllas >
5636 mae aKid Sl eslital b dgde Ol g3 5l 2 (4)
D5 SadenST s o Ssyda Chle Ogmen S
eSO SlalE Ol ol g 5 0l e g gles
ot s sl OLES Gt ol 5l bl il A3 035
Lons bsls Ol oS5 e, 80 4 s e Ll
Al e sl (5 208 (sl

Y

..... Clle o yige (s el b Comslus 3JUT

PRV

oS 3 s OIS 3 05l 5l AL s (Sa
5 St e ol G S slrediSen I il e
S35 O3 Ol e 550l 53 55 o 0 i3 s g 5
Sy Saaal 2 5 S0, 5 O1 2 s pols el
Sl el pl 53 35y e sled 4 b gl NS 5 e
Slaably Ologen 30 (5 3 B0 s Gl o pemn e
D3 sl 3 50 031 il Olse o8 (S35 il oo
Siladde 3 age Jlpe 5l (S S sl ool s S
oS 4 Al Bl oS el s Fgn gla bl bl
ol Jde gl B s a8 4 sla elly ol 5L
Jlesl gle 055 5l ealinal b pskie s 50y o0 ol
L0338 alas ol b 4 (8 e as S 3 0dd
s, 0l e Ol 5 5108 56 gla eyl s Covan]
s OIS a5 wnly 5 Dbl (ol L oK) o
NG PR WP P
SO 55303 5 it 5l ol b 8 e e glaaS
53 01 GUl5 &S Wil sty 556b a0 & 5 ~1b 5
el 3wl il o e S g S B
s Sd YL gL @A g bl el b S
Segr dbe ) 51015 o 1m (ST i g o (8 s
SIS e SO S AP R PP Supe A
Sl sl s el Sl L el il
Sl o gean 55 4 S plonil Dladllas abex 5.3 S 0
SOl e al B 55 o smn o oSG0 Je VL 2L
L 4 S ol aalllas 4 015 oo 1pn (So T sla alil
e Ol egdle s 5ed oLl (V) Zoqi & Ghavidel
ar S s (b 5s 01 e gl il e 5 0
o Szl odped s 4 ) pelise SISOk
2yes Ll 25 ol 4 Ol o0
23 @Bl ed i gla eals (F) V44V Lo s Comrie
Fan e $Sh de QU5 () 2 gl p odoie DAL
5 ol @Lﬂ) S ged eslinal Ol Clle Ol oo R 2
D5 anlie 5550 S S5 dsliie la Je L1y Joke ]

oy
19 Jlg /gl 0)lads /i 0)95 %ﬁ Jﬂy

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

OS2 9 (L8 dedoze

ol Jsb i b sllas slaesls 4 g s> ulol
Ol ly3T Ol s Jame S o5l3l 5l 5 43,8 &) 50
LIPS PV ) COU T CIN BPR ERJC S E R -
o3 o3l il s o351 a3 5e gla ol 5 adlane
e ¥ YA o5 Sl Leesls (sl eslinal 3 s
53 eslital 3550 gla esls golel Slasiie 5 ol VT4
el 0 S N Jsder 53 Gasw

Fas s sl S

Gl Slesloee Sl 25, 5 (S (8 snme rae Gla S0
2S5 Sl esliad b 56, Sal dnl b SeS w8
Loasls o 513 Ty St b S o 5O 055 ol wy
Csllae slad 5 (53555 4Y) 3005 las Obe 23S
Sl (i slaa¥ LN das 4l (s 2 4Y)
WY ol g g es S S5l 1y g3 Y el 2l s
e TE i

e o (fgeae s gl 4SS Jlas 0 )8 it
(Multi-Layer Perceptron) 4V a0 s 5 s oS
ot 1208 Y pene S ) 5 g0l sl 28 S ol
olol &S 555 e eslaal (Back Propagation) L
Sl ot Sl (5,550 056 b on S
(O0) 353 o bS5 0S5 Zdy ol s 3
53k S S w4 MLP oSt il b 5o
el 4SS s A S 2505 3 Sl 1) BP

YA :"Ti"N

4

¥
L] 4 w -8 Fogn Bgs
S TANT AN VY YATE

A P B H 4 STTE

- -
1%V evg

b B, g5l
oslizul 5,50 gl o3l 5 andlas 5 ge ailaie

52 YO Km? spis s ey by el O
aaB> Y g n YA 5 3,0 aids YO 5 ax ;0 Y7 Cund e
e Sy e g 3l SS Olse 4 s el Sl e
e Sl oy Gk Sl osd e 530S
Comor Sl R0 S b Sl s b s s o s
Gladle 53 g2 OIS pl glsn Sl il Csl e
33 4 Gl o3 ool 5 5e gla eols L sl
Slaosls 5 colidlsn la osls 1lgd oo Gy el 4l
o 2o5m sl g Db e (ST Olse L L e
e ey € oy (T, Fn slas Sl il
(Pressure) oS! pdav 53 JLis Ol e o o o (RH)
> »(Wind Speed) sL s o .Sl mbar o>
Ol s hr > » (Sun Duration) el el /s
oMbl ol & J e (Solar Radiation) xixis
S S s ol 4 by e 503 &l5s, Sope
(CO) (5 4eSlypm Jali 55 (5o slo ey
S50 Sl Gl 2l s s PPM s S
05355 LSt 63 (NO) 03525 eS| 5 50 Jold oLzl
3555 A4St s (NOD) 055,55 sbats! (NO,)
itk o&al 53 4 by e (0) 031 2l 0150 5 (SO,)
2oyl opl oled 45 03 g 4 oS azaly 5 Ol ] (S
S b el bl .ol ppb e

~ S ‘
)".)‘J Wyl —

olul

Ty gl

|}A ;Q}ﬂ} wwl}n ‘_;Laula 6};a}|.ﬁ|qbﬁf 6&5@‘}4&#@#‘,". C,..gj‘,a A JS.&"I

%ﬁ yﬂy
19F Jlgr /Jgl 6 )losis /bt 095

\Y


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

..... Clle o yige (g el b Comlus 3JUT

P K g 9 S P1 ab sbrelKanl sla zol,b o bl Slaseie N Jgua

sl P S, _
S bl Sl il Gle R Sl oKy
e e
VERL SR PATN V/eYY JAAY \/ VWY VMY /2 YA ppm CO
CPAY VPV Yo¥/ovf VE/YAY  AYAYY Y/\SY \YYY ppb NO
R
CYEYY/AYY QO/AA V/YVE V[P WARNS VENYE ppb NO, )
o
MY N/ YYY/fa4 VA/YYO  \aV/ebe V/YAY YV/YOA  ppb NO,
( /;_,H
CYEO O Y/YYO 0F/VAQ VOYS  YA/YY TAYY V/A0A ppb SO, o
JYEE =N AYVYO 4UYY  YAOYY Y/YTY VA/AY0  ppb o}
VO YT AARNY \/OFA V/VY4 C/P0¥ Y/EYV ppm CcO
Y/YVY N/AVE YYAO/YYA FA/AYY  YVFTY A/FY 0f/Y44  ppb NO
4?:‘95 4.:.mb
VAEY ALY O0¥/Y¥: YY/OEY  AYO/NV ATy Yo/0YY  ppb NO, )
o
Y/EEO VOV 0:00/844 VI/NY YAQ/YYS WA/WY 4A/40: ppb NO,
(S
CJEVeV/ATY 4¥/YAq ARR OA/Y v \WAYQY WYY ppb SO, o~
ALLSEVAVA \ARVARS< IRVAGS SN VA 24 SR WA KR YY/¥¥ ppb O,
ASCEERYAR IKEZARNY Ve/re £/ =\/Fer XYY/ °C by Sl
CVON /O YYY/0F VO/SYA AN/ V&) \AZAMN % Casb, Sle
VART VAL < VAN O F/YO0  AVE/YEY  AOY/VAA  ASY/ANY mbar  lid . Sle 2
VE N/l AVARN \/0Y\ VoY AV Y/AYO n/s 3L o (S gm)
VATAREERVAR LY (AVERRS AARE AVARR /0 LYARR hr Sl el
FP/P8A —e/NN0 OVYAYS/AYS VOS/AYA YAVE/e YEV/© o VAAV/O J s Ol e

Lb;-CJLx.:jA w{;bﬂ).}s} Lole ol u.i_):d LSLA U.G;-LQ
sl 0L b (Q) e 4 228 pll w «(RMSE)
Sl Gees pl 5wy )8 4 ol Y an Sl el
sl 33 03 0 s O O3l chle Ol iled e
S essas oY Sl JSKime oS a8 a5 ol
o3ls QLAY S s icl s A Y K i 1Y
) o

Lo slslas 5 S sl l,l Conwles ST

o 5 Ol O Gl 4 S ol s conle LT
T S o S0 e b s gle el ms
el Conla W L C;U 03 Dsd yaskie Jde

VY

J?} 6LAA.>Y a ol wlz.a LEUQ} ﬁﬁuﬂ o céj..: &
w Y Sose 4 ot amle Ll ol e L
G Y o Y s s o pd e pll Y
L5,k w2 S pl SGS 4 Shisel Jol e &S 3 dal s
SIS 6 0 sl elas! (D) (00 ) ) 3
bocwlie s 2 5 o005 Ul obsl (0) coNLal
tslowe a2 53 5 Y A 53 05 s P delie (&) 10
035 ol p&n 4 (D) s Y 53 D 5 s >
sl ol lax &5 13 glaaY @ oSSl glas Ll By 4
°J“‘:’WL>“L5"J)"JL;‘-§UQ"J)>U:’“—9>&:"‘)‘JLL
o SKaS woads 5 sel 4 s Shes L5l (&) sl

%jr @ ( P
1PAP Jlgs /sl 0 o /s 093 Y —F

Ulpl bazo Cublsgy ole ol Gludg fu ole swliad


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

Ol 5 (U5 desee

S99 4y

SEREEREEER

Olgs oY

oA wY

351 Ol ilwdahe (sl a8, 58 @ 515055 (& s mas Kb Gl Y ISKG

e S350 S Oy S any kem gle il
S 3 IS 51 e ¥ S s e DL 1y s 2
ol o 40 Olgy Y SO LMLP e 4 gl 2 1 05 )8
Ay e Ol (s, Y S

@ 82555 S e nd ol i gl Lol e
el i3 e

s oles s sl Os 5 Oos Gl e Sl LSS (W
o Ok

I S0 2 S35 S 055 U Ol ale (o
Sl Ay Sy sl 055 5 s o Gk S
205 - Oy le Y O3y el s el 25V ke
O Wo) Oley = o sbe eV 055 5 (W)
(Y daly) 55a

AW XW ()

Hl1ll= HI1Il O1H1
S 8250 S 05 el el 6 sl (2
e <RH111> Olgy b 05 bl & (s~ Jn
() $3553 G 035 Sy ool ¢ somes

égg y@%
1P9P Jlgs /gl 6 jlodis /pubiniis 0595

Ulpl bazo Cublsgs ole ozl Glidg fu ole swolilad

VO

i Sl g et 5 e ol Sl e (63555
G ol 53 03,5 e Sl 50 ey e sla bl
Aol G soss et el el L5l sk 4
O3 )8 dals 5 s a3 S5 Sl wl 2 U5
sl aslee .23 S 51 3 eslinul 5 50 (Garson Equation)
daly Oy go 4 Jlasl sla 055 s 2l elal el

OY) el 23

()

m=Ni (IL&'}%’E]'/ ) » Iﬂ-"‘o |
Zj’n: 'T i mn
I . TR W,
j —_

=N, [ m=n, W3R
k::l.:[EYn:ll(] kMI/S:.Ei Ipvﬁgn’)xlpvrg'ﬁl]

—

S35 2 83955 g ol | oed Sl [[ (V) abaily 55 oS
55 sl Oyl S 4N s N 5 e
sich gle Lokl ol 5 aSesp b N o 055 W iz
303 oLl s, 5 e (3505 s Y 4SS w0


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

S99 4V

..... CllE o yige (s el y b Comlue 3JUT

Olgs 4N o Y
‘E:ﬂ.;l
T -V“'..\_
E!H. _f} . s &
Was.

oy,@ﬁ,,ﬂ|;ﬂ)wj‘gm:rp

5ol g 0 Ol 4 el Slalse - Slaalia

338 o oslinal iy Lo

Laasly
s OIS 05l chale Ol (3l Jde (gl il s
O fpny S 58 3l (Fpman ae S5 e Sl 5 S
oslanul glate gla 055 sl L Olgs Y S L Y ws
s LU pds Olgy &Y K bl s il
WY Ol 5l B0 5 Sl 2 2 L Gl gy
o Jslde Ao 5K bl b 055 R s Sl
Sl O 31 G cpl 55 45 Cd S e w5 51 ST
ol sl esliad esias e sbad il
o S 5 eslinad b Y i O s gla 4 55501
SOl o Sy, S el Uas Lasl e Sl
3 S eslinal wSd E5sel 53 S gl Ses s o
A g Ve aSd 580k s Y bl SO sl
Sl Sl Sl oS 4 aSE 5 Shae 5 o 4 S
Lyl oplal jshaie sl 4B S 15 Ll s se e
op sV Sl sl o edd 5, S5 100 Sl sl Jue
5 Sasel 6l 5,8, TEY sl YA e Y B VYAQ
oslinal me aSd ol (5l 0 kile 3L 5,8, AD sl
383505 S Y 53 sz ge gls 055 sl ol el
0l jarla gy ge s Gl 4 ax 5 L s &
5 e b Ol A 3 3 gla 05 sl oS O Jl-

\ 5

Hlll |AH111|/(|AH111|+| AHII2|) Y
S RH111+ RH211+ RH311 (¥)
.(Il\)@jﬂL;uw;\rusﬁww\wlm(;
I=S,/(S,+S,) X 100) ®

5eSbe s slaslas Jde 35 5 Slas oy sk 4
k) (Root Mean Square Error-RMSE) s e 1
(Coefficient of Determination-R*) ... . & (#
alail ;) (Willmott Index) (d ) Sladys oy i 5 (V alal )
Lly o0 lie d lae 55 5,8 e sl 3 eslatal 5550 (A
e G ol s oS Ll Sl Y LY Ll osae
Ay O s SIS A o el sl Ol sl Y
5 Shole s osls Ol JolS ks 3l 4 S e

OY) 3), Mb;'— S Ul oyl ol i Slaalise

RMSE = Z({? _OF )

YL (0, - O)O,— 0)

= %)
JEIL (0, — 0P XL (0, - OF

L [5-of

L s, (162 - 3]+ 1o - a))° W)

5 Slalie o3l slis 5 4 O3 O s,y cpl 3
ol Sl
ol Sl 5 Slsloes
ol bdie Cds oS Cse a4 S Lily, pl poede

Q)lj.:bl.dﬂwj:‘bﬁ O)O MJJJLU
el b esls slaasn Lol 5 slie

olie Jlosel piomen 5 ST Hlosel e e s

oy
1P9F Jlg /gl 0)lads /i 0)95 %ﬁ Jﬂy

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

Ol 5 (U5 desee

s ¢ gitaabie — ibwlao
-
= ! ik
é‘ v - 1‘1\ kY
| ‘ - -: i -
(= M ! |
it \,Hv‘ ‘I* ; et
v ! ‘ 1 | ‘ f .
M. L » y ) I ,'
wAl e b
l m | 1]
,‘- f 3
= . . ‘ Il
IT
. ) ~
\ #1 w "\ AAal ¥ & Aadl
(day) uleo
o ¢ halie — ilwlxe
- .
] R Y N .
A . I T~ WM
=7 - . {1
2 T l |l" [ '.' .
£ 1 il 1
I |
v "‘L | i
i g1 . |
i ! T |7
e
- | if |‘M l )
\ 4] LA4] M\ AAal Y \id! Aadl

(day) ol

- RMSE=6.431
d=1
R*=0.502 e

v- -

(ppb)hwlna
1

¥- 7 -
- /-".
Ve [ v f. Iy
(ppb) St 31

== RMSE=8.752 I
d4,=0.998 =
R?=0.748 .

o~ =

- - g

>~ -1

1B Y. v, f. I $e
(ppb) St 31

o

{ P s g S o Sl odal s 45 S S o 6l SIalie 5 Sl palis Sloj w5 ST bl gei iF S
x5S wnly o] (& Ol T oKt (I

ol 0

3 Jols lalin 5 labes slie anmlis ¥ S5
Sl e e 65 Jda Sl sdel s 4 5 1 g
ool 53 53 5,5 e OIS O3) ke Olsee (55l ke
el 0 sl S azaly 5 Ol ol

Sl (V) daly KaS a0l acalome o el O K5 s

.W\eu\.;objjié.}j)jdujhbg

%g yﬂy
9Pl /Jgl o)l /bt 0495

Ulpl bazo Cublsgs ole ozl Gldg fu ole swliad

D8 Wy s S jasiie b llds ialS Cg s e
b BLol sla 05 035l 5 5T oS gl 055 slaes L
53 Sl e sl 0o 5 RISl aS 5 S Ty walsl Sles
Y 53 055 Ve B 5l ke (Sl e s g
Sl 15 055 V0 L gl e oS s 5 el Olgy
oS aly ol Gl 05508 5 Ol T oKa!
Gb A ol ol dde ] B s 4SS o e Ol
slx R 5 d, RMSE la ml)b Ol Jobs mb
ey w0 olel Kl gl ens Cbisl i e
wly oKasl gl 5 /0T 5\ S/ ppb Lol ol
ol CIVEA 5 /AN ANOY PPb L ol S 5 x5S


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

4.1-‘95 4.‘;.«|) e&w_‘ (u gbL.«J.J o&.mg‘ (& HYLESY) dLﬂ}:ﬁ‘JL&‘ w ¢~.~«k| :OJ&.’G

6 5l a8 0w Ay Osmen Sl eslial S8 Jl>- s

V) 358 85 G e ke | 510055 o Sns
gww&:dmfﬁj\yb@ug&&;
sl P‘YJ 0 e cans gl Sl ol g3le Jas o
gl a Sl slie gl Jde g 2 51 el rli.'ub
Ol Sley G loges O edle 5 ary Alas
e dpad 4 byse O3l Olppe Sl i o 2l s 0
3550 0080 b O3l ol iy ialie &S sl Olie
S Sl o5 4 G (g aa>Dle LB 215810 L
Cesl azils (A) Rahimi &Sadr Mousavi L g a3 S
L;um;\yu@m@ma.ﬂ,;a;@,ywum,;
i sk 4 8 seme e 4SS 5 A8 O S
35 ol oys3 53 el Coysw 4 O3 CllE e ol S
b S 3 aslie 50 5,5 e 6l WYAO Ul Sl obs
e Sl 5l Gads cpl U3 eslinul 5550 031 ke Ol 3
.c,..wlemiwsgﬁjjﬂ..iysﬁyéﬁfej\,ulakfgq
e ol a3 el Gl 3l ol ls G
oy gl el g ansls O3l cble s e s 1) S0
SR GOS0 sda ls 03 L3 35 e Casb s 5L
;pquw‘wdl)smﬁﬁ;@lw)ﬁy..Uu
S b w51 U sl S TSl 5 55 e
iS5 Jole 5 JUl s ol alse 51 LSS Ol a

\A

&

Cou
B 58S B s Gl 8 s e S B (nl 53

Ll Ol o 1 (ST 5 elidlpn le il Olepas
Sd G ol Sl s Sl 4815 eslizal 555 05
Sl Lo (61 0 50 )8 dslns ol op 40 8 5ims e
a5 bl o osliial puas 4SS 4 0555 sla sl
s O sdas Sla S5 ¢ some s 4SSl 4y
o S s Ul SN (Sl Ul (a5l VL
oo 5 el 26 glallat Ly s 6y Bllanl (s 5oL 5|
St 53 JBG S5 Sose 3 am s B DI sl
4.<..J4&.(\')wl&iého)')@jﬁy:yudw\
25 el Gl sla o S L 055 ke beld e
oS onl opd 03 0,40 513 055 sl (25,55 5145 63,15
ol 3 eslinad L OT L ol gla 55 M5 w0 536
Soeal 55 O3 pe0 pasde QUIS s el LS
Sl e DIl Ol a1y s cnl «osos sl bl
F e ot S s sbubl sl Lo
len (55 08 a5 XS e o O3 ke O 5
RS Gatn sl Ol el e IS S0 s )
ooy 53 by Dbl sl s S it 555
Ans e ) Soan b oS s (sla ke 1S s
Sl e o 56 4 Sl 0gmny8 s S 0T oDl
S oo 035 Glas ke 51U o a1 (93555

oy
1P9F Jlg /gl 0)lads /i 0)95 %ﬁ Jﬂy

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

OS2 g (L8 dedoze

S S 4o
Olser (e (6l Jde Tal )5 edld aw i ol s
s bdlon b el Sl (oS 5 elal 525 5 OYS 0)
DR 2 3058 o e e 4SSl a3l b (S0
35 55 41 65 sla el ,b ilisy 3lie  shate ol (6 das
WO HeeSl (83 Dia 0 ST s O 8 gladns]
wly 3 Ol (S50 2l ool 93 (510 S eS| 50
Ol 5t Fsm (ol gn (Sla malily n Jage o jod oz S
S s Shes i)l 23S 13 eslinad 55 15a S3
rl els Ol Cud sls o3l g sams gl (8 e nae
SlaolKans) o 5 Olgw Y 53 05,518 510 L Jua
a5 G G e 4 S Al 5 Ol
o dbe ol ol ol Sl 5 Slhalie palie anslis
bl slasbone 3l eslial b 63555 sl el ¢ gemme 13l
Jss M6 saily 5l S Jols mls 235 pll
oo .l 031 Gl Ol i 53 e S Je
o g ool azesl s Je 5 eslizal 355 gla e 0T
ailae 55 w3 se sl ol O3l Cale Ol Ol s
oS So i Olge 4 Llg e ol oy s a5
L8 8 eslenal 3550 05l e s e s e s
3 Ol 4 2555 gl el Sl el S 5 Sl
Gois ol 534S T e sl 4 (3l Je e o S
lp 058 dslas ol jon 4 me S 55 Sl
S s S 4 o0 b bl sl L
C“’L“ Sl ol el &l3s, 05l Chle Ole esd
) 313 DL (555 el el B 31 Lol
e 4 ba el )l Jlasl s Gl 05500 sl b 3
Gl des o B 4l by 2)1s e S8 e a5
Jebos g a3 i sl ST 5 5 b S S 4
J=le Fal oo Als e 93505 Gl bl ol
2 d ol 5 62555 conlie S 5 8L s et 5 e
a.35,8 dadiga gl o 5l eslinad b la sy (g3be Juta
OLis a8 8 & o Sl LT 1 Jol il S 5b
w5 ebdles Slogax Sl Ol chle Olpe das
b S 36 andllan 340 adlaie ;3 158 S 01 ls eyl ol

2&?99 yﬂy
9Pl /Jgl o)l /bt 0495

\4

Gt ot 03 5 0k edls eS8 gl Sol s
asdlle 53 .ol o35 SIS S0 Jole e sler 50 031 chals
Jl 53 (A) Rahimi &Sadr Mousavi L 5 45 5 s
A5 OIS 3 (p SenST e SRS pn ol 4 A
Gle e Lot VT ool ks Lol (28 8 plonil 3 5
5k dte e S L pole Dpe a glea 5 O
5,50 (ARIMA) L)l ot o b eas a3 oS
OF S0bles Gt opl 31 ool 4z .8 5 13w lis
(il s ol Glaaasiie 5 op SaSlge Chle oy oy
MalS abasly g o Zosby 5 0l L (o bz
Sz S Dl 55 Gl 53 ol Dl e
R Ol 5 S DR s s R s (e
Sk Ja5s oS Sosk 4 kil edd atlid s (Sl
b S b o Sl Jisl Eol o o 5 o B b
by w5 Do Sl Gl ulg s i
Yode 5 (V) YeoA s Jlo s Rahimi &Sadr Mousavi
Sdle (b syd sed sl (ST SR s M)
5 o 1 Ol sdes s 68 (555 s wea sy xS i o]
RS A e 03 Son e Sl bl i
sGhanbari L. 5«3 S bl asdllas 0T oMo . condls
o il das s 0L YO OF) b s 0l
31on (Sodll SRl s 528 e 00 b e 51 ol
S a1 e cos gla So T L hl

RGSUH Iy W PV
Sla 0303 g same Coanl 51 S0 JS 5 Lol s
33 53 O3l Gl Ol g i U5 bl 5 (Sa
33 A 53 65 Gosb 4l x5S analy 5 Ol oSl
S glas (il ga o 3ls Olo 31 ey 2 3 30 6]
b b it oS deSlpe (ST gla osls Ol 3l
A 2l Sl SO 05k b Ol Sl gy, 5
£5 o 2 M8 50 B 51 S 0o baolSasl Sl plas

el 0352 031 Ol 2 fse gla el


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

..... CllE o yige (s el y b Comlue 3JUT

Sl bl Ole @ S ST e (SaylT sbe bl
g;.w\ ‘L'JUGJ J)jﬁ 6L&‘B al.<:~v.l‘ Q)‘ Q‘J:.o DL v.@.a

Sl g S

s bl5a Ol 5l Sl e ol ol 5o b sy
Ol o3 oo Olajls (zmon 5 (B 5 Ol L3 Ol
GolKar pman 5 SOl 5 Ll 23108 el s bl 4
Aoled o S5 5 pdl a8 JSS b s dleses

oy
1P9F Jlg /gl 0)lads /i 0)95 %ﬁ Jﬂy

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

OS2 g (L8 dedoze

L

1. Zoqi MJ, Ghavidel A. Neural network modeling
and prediction of methane fraction in biogas from
landfill bioreactors. Iranian Journal of Health and
Environment. 2009;2(2):140-49 (in Persian).

2. Comrie AC. Comparing neural networks and
regression models for ozone forecasting. Journal
of the Air and Waste Management Association.
1997;47(6):653-63.

3. Lu HC, Hsieh JC, Chang TS. Prediction of
daily maximum ozone concentrations from
meteorological conditions using a two-stage
neural network.  Atmospheric  Research.
2006;81(2):124-39.

4. Paoli C, Notton G, Nivet ML, Padovani M,
Savelli JL. A neural network model forecasting
for prediction of hourly ozone concentration in
Corsica. Proceedings of the 10th International
Conference on Environment and Electrical
Engineering; 2011 May 8-11; Wroclaw, Rome.

5. Pastor-Barcenas O, Soria-Olivas E, Martin-
Guerrero JD, Camps-Valls G, Carrasco-
Rodriguez JL, Valle-Tascon Sd. Unbiased
sensitivity analysis and pruning techniques in
neural networks for surface ozone modelling.
Ecological Modelling. 2004;182(2):149-58.

6. Hrust L, Klai¢ Z. B, Krizan J, Antoni¢ O,
Hercog P. Neural network forecasting of air
pollutants hourly concentrations using optimised
temporal averages of meteorological variables
and pollutant concentrations. Atmospheric
Environment. 2009;43(35):558896-.

7. Sadr Mousavi MS, Rahimi A. The application
of artificial neural networks in prediction of CO
concentration: A case study of Tabriz. Iranian
Journal of Natural Resources. 2008;61(3):681-
91 (in Persian).

8. Sadr Mousavi MS, Rahimi A. The comparison
of the Multi-layer perceptron networks and the
multiple linear regression results to predicting
the ozone concentration in Tabriz. Physical
Geography Research Quarterly. 2010;71:65-72
(in Persian).

9. Seghatoleslami N, Mousavi SM, Aalami M.
Modeling and the estimation of the ozone

%ﬁ yﬂy
9Pl /Jgl o)l /bt 0495

AR

concentration in Mashhad wusing ANFIS.
Proceedings of the 11" national congress of
chemical engineering; 2006 November 27-29;
Tarbiat Modares University, Tehran (in Persian).

10. Khanna T. Foundation of Neural Networks.
New York: Addison-Wesley; 1990.

11. Dayhoff JE. Neural Network Principles. New
York: Prentice-Hall International; 1990.

12. Garson GD. Interpreting neural-network
connection weights. Artificial Intelligence
Expert. 1991;6(4):46-51.

13. Willmott CJ. On the validation of models.
Physical Geography. 1981;2(2):184-94.

14. Ghanbari M, Nadafi K, Mosaferi M, Yunesian
M, Aslani H. Noise pollution evaluation in
residential and residential-commercial areas
in Tabriz-Iran. Iranian Journal of Health and
Environment. 2011;4(3):375-84 (in Persian).


https://journals.tums.ac.ir/ijhe/article-1-5104-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-14 ]

Iran. J. Health & Environ., 2013, Vol. 6, No. 1

Sensitivity Analysis of the Effective Input Parameters upon the Ozone
Concentration using Artificial Neural Networks

*Mohammad Ali Ghorbani', Leila Naghipour?, Vahid Karimi', Reza Farhoudi'

'Department of Water Engineering, Faculty of Agriculture, Tabriz University, Tabriz, Iran

“Department of Water Engineering, Faculty of Civil Engineering, Tabriz University, Tabriz, Iran

Received; 28 October 2012 Accepted; 24 January 2013

ABSTRACT

Background and Objectives: Weather pollution, caused by Ozone (O,) in metropolitans, is one of
the major components of pollutants, which damage the environment and hurt all living organisms.
Therefore, this study attempts to provide a model for the estimation of O, concentration in Tabriz at
two pollution monitoring stations: Abresan and Rastekuche.

Materials and Methods: In this research, Artificial neural networks (ANNs) were used to consider
the impact of the meteorological and weather pollution parameters upon O, concentration, and weight
matrix of ANNs with Garson equation were used for sensitivity analysis of the input parameters to
ANNS.

Results: The results indicate that the O, concentration is simultaneously affected by the meteorological
and the weather pollution parameters. Among the meteorological parameters used by ANNS,
maximum temperature and among the air pollution parameters, carbon monoxide had the maximum
effect.

Conclusion: The results are representative of the acceptable performance of ANNs to predict O,
concentration. In addition, the parameters used in the modeling process could assess variations of

the ozone concentration at the investigated stations.

Keywords: Air pollution, Artificial neural networks, Sensitivity analysis, Ozone concentration,
Tabriz
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