[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

U lies) FY ojles cemoin Jlo oldl iz psle (60,08 Ol 4y a5

A 31 eolisuw! b sgine piels (Slgp PMio (SogdT Sow i

AT sl ondy  AOSITE rallie il
Y08 rolio

hossein.zangooei@yahoo.com
.‘Qljej wso50le5 oS ¢ cwaigeg 18 0uSLils ()l jes 05,5 sliwl 168 Pallawwl Lo jolle
asadollahfardi@yahoo.com

oS

el )d opl D9 o0 Cgamxo 1 oy (ST J 58 50 mie0 0)lg0 3 (S GHro O)d o pke
S Ol 4 dglin e 30,5 o0 31,81 Ho ko (ol g (B b (5 Lo axwgi g Sl
B G (9099 (S 9T (iiied g (oudSl bl pl 4 az gl b (ol p) Caesr g (Lol gl pos
oo 31 ool b onid (o Gudizdd cpl 53 0,10 518 (Sogll g9i cnl shs (om0 30 3z
Jl g (G PMip cdile B8 lo 0y Joo g (Soiuan (mas gbd aSud (9 yium
9 2395 oo 90 (slp Lo 9 PM2s SO2 [CO siclw grodld Iyl cpl (slp 00,5
g 4 3900 (5lp 0818 1Yo 0010 6y YFAA & gocro 3 .o ooliiwl 1FAF Jlu 5 Sl o,
30 gy opl el o ,Soc susdoyLis zulis .auo )8 coliwl oo Cqs o0l YAA
e 091 (SOl ilise (dcassS b wlelw 989 Jlaiol uizmon g ous T (yl5me (St
el Bl aSlh /AN (Siod co o by Glao Oy ouiaUT ol gy Joo
Joo (e dgei (i YIS las Ola o (uileo jdr g o[+ AVF glas Wbl Sl
Cbiarsdg pglai g Camsg JUl Gllas! duoys +/) dgus bwgin @lhe slhas b Bes )b
908 (S 1y @hro @13 51 b (glgp (FoglT iliso

.U’:S)Le 0y PMyo ‘\9!:: L;oj.ﬂ (S Fman omac ‘_;Lasd.i,..i.» :Q@j‘g.\tlf



https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

A5 ol FY o lols (s Jlw @Lﬁ'rra pole (60 9,15 Clidxi & Wi ¥

doddio
Sl Son Bl ol @ s s 00n japl Jlr slatads nplel 5l (S amecin; Jles
2 wased adi Jilog 5l eolatul 4 o8l 0,51 (63, 9 (i e b yeS dlei oo Sl Il drwgs
50 g goyi ol ol Jelse alex 5l sy bame g09b 5 Galize Sl S S LS
J.....ul)‘sa él.l.n ul)é ‘}b u.uL..M_‘> 9 ‘51.‘4‘ LSLQOJ...:U—‘ )‘ é.‘ JJB.M: R Ly my Jl?).) 6L®)5~5
30 ON ol pcn Cwglie alS (5505 - o8 slas o waid jo Blee S &5 el 0 ,blee L]
9 Slaughtel‘) ..\.3)‘& 6‘0.\.@.{2 k}.du uUa).w 9 M09y 0 9 &5).4 sw.w—‘ @, CABL: Cfé) O )‘ cl.@d)l.o.u J.:L‘LA
YW ()2 g Qi0 V- Ve ) ISKe g DU V- + 4 US.EPA ¢V« - F ()|, IKen 5 GOSS Y+ - ¥ ()] K
o5 PV Calle U fiag Sn Vo 51 g8 Sealysg] 8 b 3lae S5 (T )Y oo fSan 5 Deng
Cann ) e cbla> uls] g oo osl> g 50 j0 W rals el pizmes SISl Lol o ools
wgl g adgl atws 9o @ 1) Ll g eoges Ol asls loxe a1, kel sanUl ii (USEPA) IS !
Jols g 00l 0)ly lamee (glgp 4 mlis 5l logiins a5 aitiis (golge 4ty SlooalUT .l 00,5 s
(Pb) & o s PMY) 3las 1,3 (SO2) 3,555 Sl 60 «NO2) (5950 dueST68 ((CO) (2, dunS gigo
..)9}9.: uAA) M‘ )..) ..)9}940 SULlesas! 9 J.J.S J“ » aS ‘bﬁ*"g" dLUo‘ 60‘9.@ LY d.JyLs 6LEOMUT MLGA
US.EPA) sas o plis |y leassUT (ol 51 S o jlasbinl Glie (V) Jgaz (03) (9590 aisle il o

(Y--Q
19 o UT 51 By (EPA) & jlaibw! oy 3a0 -V Jou
ouSTlees ouSTlees (ug/mdy sles ol S S sige
_ lgo CoaS
Ppb) 5,555 | PPb) 3,0 PMzo PM2s (Ppm)
Yo-- ov-- of-- \Y-- £/ NS
YO-Y§ ARRETA\ ¢ VOY-00 YOIf-\YN Uf-¥/0 lwgio
oLal el I
YAD-Y? YEe-\e YOT-100 INVAEARNIN \Y/E-3/0 Alsle !
U.JL.D
Yef-\AP £fa-v#ey YOF-YOO VO /E-00/0 \INASARIN r§JL.als
geF-Y-0 \YFa-£0- FYT-YOH YO/$-\0/0 Y £-V010 r§JL..,ls &-‘-"
Veof-£-0 Y.fa-\Yo- F¥-fY0 O+ /1F-YO-/0 B+/F-Y-/0 SU s

O Bl Cangpgy 60b; biasgame b oolsen lsa Sogll JLs) gildoe sla,lidle 5 5l oolasl
35,5 oo Cewydl ol 4 oww) a0 5 bJae aSepl ol slas obxl cel Julge 5l g ke
oo g SUNNA ¢ (Y- + A) o, Sen o Harsham «(Y- - Y) . IKe2 g Hanna (Y- - Y) ,Ken 4 Caputo)

aile L2l slagts, b il Julos o 5 cilises slayil )y (Sloy slags s Ol (gy 0 (V2 10)

¥ Particle Materials


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

'3 e 1 00wl b dgeiien yiels 5192 PM1o (SogIT Sw i

L 6sl3e 09750 sloosls plu SWS L eaias Sign sla iy, 5l eolaiwl yuzan o TS Lo 00 Joo
s (Sogll ity a3 )0 5ieS sl b Ugare 5 jime 5 ceslio slagdy, 51 (o shol sloosls

R
Ko g Barrero «v--Y |, Kea 5 Bordignon) ol calises sanlUl slo pal )b ands olalas o
Chattopadhay , Chattopadhay - -V Kaltsatos , Karatzas Y-V .., Kea g SOUSA Y-+ #
.-\ Avouris 4 Kalapanidas «v: .Y |, Kea ¢ Kukkonen) ciss anSlss ¢ (Y+\Y
- G (Egman osr slajig, 5l eslaiul L (Vo) + ¢ Kea 5 Moustris «v- -# Khare 3 Nagendra
o, g Moustris 3 CO 4 PMio NOz olie Yoo A Jlo jo o)) Ken o KUrt opien 365403 o
- \15:9;..4‘41 as sl leslazul L 1, CO 4 SOz « O3 NO2 o] sl el Yoy Jlo o
~aSh S g5y swile e, Ll Sl ool LY e Y Jlo s o Sen 5 ZICKUS L0is,S o
I alid jeus (o ailyg, Blae olge clale (68 pronal S35 0 ki M Houww)S ) ((Eoian mac b
S S s S50 o, b Analie 4o ol s, s ollan o ,Shae uinoo s Ll s sioges i i
smas $rasll Jow zn xS S LYY Jlo o o Sen g Kukkonen sg lsa  Sogll oo 5o
155 slen PM1g g NOz o)1 (DET®) ahd (5 jldoe gt 3 5 5okl s Joo G ¢ egran
- i 1399 51298 la Lo sl owlidlen sla el s SLELT ol gbesls 5l eslinal b 1 wllis
gy plo b awlie 0 coan crac baSll i calio o, Slos oains lis ! bl Widged g
Eyeas omac Ay 6,55 L1, PM2s g NO2 eosUT 9o Yoo Jluys o Sen g Niska .og
53 2 sl 9y (nl 0 Shes Cubge saiaalis @l oS Woged (it (MLPT) (g o
Judo 5 a5 lawgs sadpal,d slen  Sogdl clellbl Yerf Jluys o Ken 5 OWEgA 05 0ol
(ART-2A - ilig;; a5 Gohaie) (egrae (orae oS8 @S L 1) LI 92,5 b sl slass>
5 SHNi g alie Blae O3 00Ul a5 (Sogll (lime cpend 13 (g, 90 ol bl 0idges duslie
ol slaosls 5,515 b PM10) 1y sag,Sen Vo 51 53828 Blas i3 lime Yo o8 JLo o o fSan
O3S ) 5 (Fran mas SaaSed slagls, jleslil b (s 528 Y (Siigllad gl jo Voo s B1AAYF
R O3 Kurt D31 Lomas omas 1Al g o Sles cains olis ! ls W0, St b
NO, o.x;.).UT LEL“’)L‘")l{. Y Y JL»)o Ql)m P Moustris ) CcO P PMio .NO, Q‘)'.:.A YeoA JL...:)Q
Jlsyo oL, e 5 VOUKANSIS .06s )5 cio i (Sgman omas soaSs 5l oolazwl L1, CO 4SO, O3
21, PM25  PMig cansll g0 cdale (MLP) egian cuac sloaSis 5l Loy, g9 5l ooliiwl b Yo

oy 00l odalin sosls bzl o alie b [PHRVOR S PSSR | RPN VT SPWA SV IVIT)

¥ Markov Chain

¥ Artificial Neural Networks

® Deterministic Modelling System
* Multilayer Perceptron

¥ Thessaloniki


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

Jloye o) Ken g FENG .woges anwlxe 18+ 1) LIS asls o «/AD B </A oo 1) (A) Bl a3l
MLP slaaSiss S8 sy (oS 5 b9, e 5l oolinl b 0oz 5525 50 (65068 )0 |y Gleo )3 ol500 Y10
sl [Lasl o1y Jls o gl slae lyd ailjg, sboosls 51 LT jehate pl gl didges G i
Sladllas fuizen (VY LiU g WaNG) aib oo 1yl s le] Glidss 1o slos ind 0,15 Bs5 Lo 0,0
9 NicaS o u)f S Hge ul.e‘} ).u.v‘).u.v B ‘5.@ ‘;osﬂ LS"‘"U’“"" B U’“ﬁ) U"‘ )‘ oolazl Aoy 4o ‘;‘5‘)3
CoiS @S )l 0,36 55,50 L (V210) o, 5 Chen 4 (V-1 F) |, Kea 3 Chen Y-\ ¥) Jones
dilaie G 0 SO2 oalT ailjs, clale VAAY Jls o Romanof .ais,s b)) |, calises 3blis Isa
S lasbinl 51 jgkate ol sl LT 0 ,S pwyp B9S Lo oy 5l eoliiwl b 1) Sleg, ,iS 0 ke
St cople 4 azg5 L Yoo Jlo ,o NICAS .aioges soliiwl Jleg, ,9i5 atcle Y slon Sogll
Syl (liee gy 2 g 35 lo 050y Jao Slila by, ol o9 (oalad 5GBTS 50 ouiUT 052
Shamshad .o 5w, |, calizes Lyl b 5U1 SO 50 99250 slooasUT plys 1o s (65kews 4 Uia ol 3
dgad o)y B )le Jll Jlezs! 5l 5l oslainl b1, g3lle ;98 50 ol Ce s (Y0 0) )5 4
chale ( woS l x5 L (HMM) G685 Jow S 5l oolaiwl b (YY) o, San g SUN piomon
a8 ,S O g0 i 45 ol las LT o ges s ten L,adlS Jles jo ladlaie jo |, ailyg, PM2s
ol AL cwsS muie8 G Joe 4 s (50T sl cwsS f mjel dlwg 4

5 (Y-+A Yao 5 Chan) s Sogll sles,laibiel ;o PMio o)l cosnl 4 axgs b Gubims opl jo
SST asle axdlas 090 ddlaie o Lm‘;oﬁﬂ ple @ cas ol cpl ‘;osﬂ PR WCIINEIE-PRRIE NS
5 (ANN-MLP) 95wy ol kx> comas mac sloaSlis 6,5 54 L (VYT (5,5 j5u5 sble
23,5 eyt e B 50 bl ol 53 (Sogll So 09 5 liee S Lo 0y B9y (eieen
Jlo 5o (i)l 5 (09,9,9) ole 90 (gl Lo g PM25 SOz LCO sl slaools 51 jslaie () (sl p
oo Sy odls YAA 9 41»...4 u*’)?*"" (_g|).3 oalo VYo v oals Sy YFAA Egonn )‘ O eolawl YYAY
20,8 ool i

G (9

axfllo o g0 adlio

Mt QL el Sy wSbge B VYFAYOA plp Somer b )5l Sop ed (megs Sede o3
ol 0y @8ly ugi (gigmy Cebd (23 Gl jo g 99, RES 5 pl Adg> 10 5 00 e raskS VVTOA
Sosdge o 4 gt o)l 1B Gl et cnl G o dgllin g Jled 53w lie 08 At g0
Sapr S zmen 5 5018 Glulp oo 5 el G 650 alhie 5 &S LB QL3e
e gl — e s whiel Ceand el ooaldl 0325 Slsgas 5 lsm 5 ol I alyn o o] calise
Slelis )| G iasdy 51 (SarsS Gt g 0y 9SS o (g - Sgde Ll Sl (Glend 5 SS9 p B
5ol Gl agdo soed Egazme y0 ablga 0y b o walll 0dgama 10 S 58 g Sgllin (slaesS axs,
5 9 Splivs; 5§ SiS 5 0,5 Glaplewl 5l g 03 SS9 0w a4 hloie 5 Jutae Lol i Slgn

‘ul.uwo) o QT u_»),.J5}chgUL a>,0 Yy ‘Lbul.u.wb ) u)‘).’> 4,0 UJJMM.» ! )‘0)95).3 s_)}]ofo


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

FY e 1 00w b dgeiion yies 5192 PM1o (SogIT s iy

S b ey e YOV sg0 aills 1 Skee (sl)ls 5 jumtio SW)L ol wols &) a0 5 4z 0 YY
29 OLR83,5 5h ook Comez 95,5 b Jlo 5l plaiou 5o (ol - (Ko b sla Sy S 4 e
adilge azlge UL (Fogll pze aes

o3 G VYO AU NN it sk s o8l ol el i () 5o anllle 550 oS
Ao oo s |y andllas 090 allaie Cuxdge (V) JS& .ol go Jlod F-O YV AV LS| e

40°N
35°N
30°N
25°N
45°E 50°E 55°E ) 60°E
ey Amourger Bivd. - Amouzgar B
S g
S, 5
%Eb, 7 "oq.,,_M
¢ Ceoi A oo
P & I Mg
e swn-ysmionuu'«u
g Fﬂdows;'llﬂwuuly'
s payssh Sl
>
v
i =
‘%..W »,“_/
%
o
o Mgy

*

=3
Goagle %Pr,,,,,,’

asllla 5 g0 aibaie (1) JSC&


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

A8 Hlcwwo) FY o )lods (pruin Jlu @L.sb» pole (68 0,15 Olidxs & pio ¥

ooy olxis!

Sl 2l oo a5 (Bi90] Sz 69959 sl el Ll aSed S o Shas o Fge 5 miee Plws 51 S
Eleuteri 123y John 5 Kohavi) cel s soliiw! il slaes 5635 arids Olalas jo jgkaie oy
ol o olallas g lacusgame b Ugens o by, (ol 5l ooliiwl (Ve + & )], Kon g Niska ¥+ 0 )], Sen 4
obed 5l aels Slelbl 4y yiws Gl ;0 95250 sCudgaome 4 axgi b aslllas ol o 1A ol
oolitul 8,90 Cuingd)l 9 (23,958 ole 90 slp Lo 3 CO PMas PMio SOz el slacols daosisUT
020 et g Lgan omac sl ijgel plxl gl 0ol VY e sols VFAA ggazme 5185 18
Slelbl Jolss a5 osls pl Slasin (V) Jguz o8 Gl iwios gl ool YAA 5 S L
Sz ole 9o ol bl cde oo g lid 1wl ge Caiigendyl g 059,9 slaole jo dgie el slge
Cal 005y Mptn Dy Se (pl )OS (Sl )55 S ) Comex D95 uizred 9 b 1S £935 «ow) 2

ous g S0l sosls wlasuic (V) Jeus

Jlre Bl eSilee S8l A5l Sl
YEIYY YYNYE V- IYOF YYE/YVE (-Hgfmg) PMo
YY/f0 Yv/Y YIYY OFYINE (-I tg ma) PMg;s
YN VYV -OIY YYIV CC) Lo
-[§Y YANE VIYED OIVEA PPM) (2,5 dnS gige
FI0A Wil £IYOF YA/YATE Ppb) 5,555 woSlss

ST 5 695y sedls iisel 050 sleesls sum polis |z, i e s i 6 le el S

bl 5l eesls 9,5 Jlay sl adlllas (plys sl Jloy bS5 (S0 50 (Syian (orae sladSed &

S o maase b)) eogaze jo 1) lesls b ol (ZUrada, 1992) wo 5 solaiul (V)

N, = ‘ X — X (V) akayl,
Komazx — Xmin

°"\’:’JL‘°)'; )'.’.‘)Ls“’ Nz’ 9 «.}é‘» 9 )"S“'\"’ )‘.‘9&" ‘X:lm'u 9 an.r ‘JL")")"‘C 5’515 )'.’.‘)Ls“’ ¢ X:’ C)T »® as
s oo las 1 X bles

E a0 omas A

ot 485 pledl () (omae e 5l &S Slellbl (L3l (sl el Slow] (egran onae &S S
e omaf i diled eotas coac slaaSid 03l p o lellbl (B3lsp 4 Ll jie asile § el
Laools (slg ) aigs (gl L (il (225 sleodls 555 B3l b g diimoe (Bl Lo lie SaSTL (Ll
0,515 LS iy, 0gd co alaS wieligr picew (pl A o e 4 0S o JBe 4l JlS Ll 4 |
YV Hambli Y434 Haykin) ol soalie LB (V4Y) Ly, LB o coras s sloaSis

v = M) 4k,


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

£a eer 31 00lasinnl b dgeiin poes (519 PMio (ool (S st

p™Mm = m 1 M 1 m
Z wi "y + b, (¥ aba,

sk leM..U L ool olaws L JUih o Byme Fopl Ml (29,5 07 Jow slacsog g i o] 50 &8
wslge JES ml col 5 st bl Byme B Ly 2 gs Jole wT Y

SR8 osliinl 3550 gy n allaiz sladoe @iz (pl )3 wls il glgl egian sras slo a0
JESI @lgs 5 4l ja slagygp olaad o aoue ol olasd (e Sl (g il laaSicd s S
b o (F) alal) 3ol 0350w 255 g5 5l Wil oo @55 Gl s 1) ea U cpl jo eslitiul 550
A o lid Iy Beizs ol yo oolawl 5 50 (g i p Ui emas a0 sl (V) S awsl g

my — 1 (F) aka,
fo =17 exp(—0v™)

(8 =213) 09 g0 iy Jlinl b oo el B (] o a8

ol ilwosly yiesls )3 35 392y oyt allair slaaSed Sisel ln ilie slae 5!
“0 5904 (O] ed Sz Sl m) wlie el oL 2l a5 ez g0 bl 5 Loy deasis
(VaA7 McClelland s Rumelhart) aes o ;las 1) 6,63 cpl 5185 S5 (0) adal,y 05

Ee+1 — Xk — %8Bk ®)ab,
il (M) (x50l caepw @y 5 S5 b Jad s Gy o obl g apyse Jad jlo 2y (0)alal,

pa

>° ——p PMjyo

T

NITA

gM
Jsl ol &Y pe0 Ol @Y
osp Ve NP AR

ool 3 y90 MLP asuis . (V) JSu

A Learning rate


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

A5 ol FY o lols (pain Jlw @Lﬁ'rra pole (50 9,15 Olidxi a4 i \ 44

MLP asiids s Lo ools!
sasesylis ShOW yuslb )T jo 4 sas o plis |y MLP asls o1 b (sla jie b lasein (Y) Jgoo
g0al (5,50l ey ladio Ol e oo 00ls Gioles (hjgal Camdg ol 5l e 4T (5,15 Slads slaws
Sloj zel hBsi ailioe Soisel JS5 Slads slusi @POCHS 5 psiiese ops Bedan sllas 5o
el 5 S al ke b 5wl sdes, BPOCNS 4o 0idpmens 1,55 slaad 4y bjgel 45 abl o 5l
oolitl la bl 5 opyss (Sloy 595 0 slp g 00d 0o cud jlake 10 (6,50l e p 05h 1S gORI
a8 Syye y g abla (S5 LS (higel anlid wed Ol Sn (L el cpl laie ST 058 e
et SIae (B) Mpgiiege £yl 0l 5L s [Res (sl oy o 4 e sl el Sz Lo
9039 2L b cd 59, 51 el (g Dl WBL Jho poiiege £5 45 (Sloj S (ga ZdLy0 1, ¢ )
alys 4185 000l ok g wibios (LB 09 Slss oAl el 0 Sl Bl Sy oS e
o s oad il dolal & jgoas oy lal )0 a5 cenl S50 (ol 4 MLP glaasots 5 Slos 052
Slarye 5eSlo 5 00l dglie (29,5 polie b Bolai slo wbl ad a8lal 5 (5399 polie ;o Jlocl
FS (0al) aSiis (sl oo yanss olgds gllas 5l s jlade a5 g0 40 00,5 oo Ao Ll (glps Uas
Zangooei ) uis 5 o pllol Uz zals cagz 10 o Wbl g a5 &ygo ol el )0 5 LiBgie 50l ol

(VP oo

MLP a5y o>1yb byl )y — (¥) Jou

Jlade bl
Voo show
-If o

ofeeee goa|
-/ B
Voo epochs
newff &b

5 (RMSE"") s ol e Sk a5 calps 5l PMig saisUT olis o 5o U aile Cg
oo b ot (5 uSojluil slaosls  SKiwod e 0,5 Lasine gz g (MBE") las bl (Sl
AL # Llgy) w8 solinal (A il asls 5 (R VT Sinced o po 5l Joo Lawgs oo (i

* momentum ratio

\- Root Mean Square Error

v\ Mean Bias Error

v Coefficient of Determination
\v Index of Agreement


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

fv ee ) 00wl b Sgelinn ped (51g2 PM1o (SogIT Sow iy

¥V o Kea 5 Asadollahfardic Y-V0 ., Ken 5 Feng «¥-\\ (K2 5 Voukantsis)
(Y18 o) 5ea 3 Delnavaz

n
1
EMSE = |—Z[F‘—M]: #) akal,
‘Jni_l
()]
1 P —M
MBE=—Z‘ ‘ (V) alayl,
n M
i=1
, Y(M—-M)(P-P) _,

VE(M — M) E(P — P)?
Z(F—4)°

IA=1-— — —
(|p—B| + |m—5])

Q) akl,

£y M 9 P 5 005 S 05lasl slaosls M (Joe lawgs 00D (R srools P daosls slass N QT 50 aS

o gyl gy 5 olasi 5 Wosls g3bu by il

Pl gz b laaSed pl 0Sles S 0 A (il (pyhan (e slaasid Sl
slal slagys s dlass o i slaasl sl s 51 PMio ooisUT flice o ian 50 450l 0 Scwlio
SAlEE sl ab 5l al G glaasils )0 .0y0,5 colaiul 4l 4y (695,9 slrosls 0,5 Jb i 5 b
s s Jol oal jo MPagseSen ol 5 adsaSew il ml 5l lss slbaSs o g TasseSw
Ao lis 1) et asle il sla e (F) Jsoz 00,5 ool

oudaislu gbasil Lsle .(F) Jgoo

313 W yg 55 Slaws —aU olass 0 ylouls 33 W yg 5 Slaws sbalolaxs | ol
ooty peo al Jsl &l (o b Joe ools sy 4l Jsl U L Joe
oS 4 o Y ) Jocs . v ) \
aly q o Y \e aly . Y \ Y
Joes A N Y " o " \ Y
aly A N Y Y aly " \ £
JNES \o VY Y W o \4 ) )
aly 0 Y Y 14 aly 5! ) $
o Ve VA Y i o ¥ ¥ v v
b VE VA Y \$ oy ¥ ¥ \ A
V¥ Tansig
Vo Logsig


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

A5 Hlawo) FY o lols (s Jlw @Lﬁ'rra pole (50 9,15 Olidx 4 Wi fA

&S 5o 0 pumi ) Joo

ool Jae 5l Baons ol 50 sl o 00y IS fga (glooanUT clile )y sl o0k 2L sloss,
3 lasliwl 4 oliwl b g cuaS b, cpl jo .(VA3A Karlin 4 Taylor) ws 5 soliw! Sl o )
ME/M>) V0F-00 s> slep CuisS L el (ug/m®) 0F -+ clale) Sogll o5, k> 4 EPA
et S 3 ol (Lol oS SVO0 5 ol CodeS (UE/M) YOF-100 cawgie glsp CoisS
Gl o5y IS Lo 0z s ool S e 0,023 e 5l PMig (Sogll cilises ol g8y Jloxs!
lad —ll sl po aSll (Shy 90 b S,k 0y S Sl slaan] B gandoe lp (5L,
coles 5 50 o1 (S) o (olisb oS iy a3 gt 5o (5l Lyl 1o 1) s 51 4350~ g 2l
(Y- -Y Aitsahlia 3 Chung) o4 aalys () +) alaly Condg dw 51 (S cyuro

S={g, m, s, u} () s,
U g e cele S chwgio cotSL Slebs M g 03, 40 Glod coS b el Gpae @ ol jo oS
el WLl S b sl G jne

Sl oyl (Soly o] L Gl sz 4 g Ky b Sl a5 WS s st S ,Le 0 i 4 ye
oigesl 5l B cnl 50 sl sad @Il go0ate slaygel BsS e 0y A (n ilie et
el alizes slaasyo sly Biygosl ol 45 a3 oy (VY 5 1) ddals, o solizul BICY 5 AICY
BIC 4 AIC (glayyse;l w05 wliail BIC L AIC Jlaie 5,05 ololys 4 ye o pilio g odds
p9s (L) Jol dLo) oo loasye 5l SoS ke 0y litn)s polie 5 03g aleiv)s @l lul
(V23A Karlin 5 Taylor) sl oo (V& JINY ) laly, b (L3) pgw 5 (L2)

AIC(m)=-2L" + 2S™(S-1) (O)) alal,
BIC(m)=-2L™ + 2S™ Ln(S-1) (V) alal,
s=1
Ly= Z n; In(P;) OY) akl,
j=e
s=15=1
L, = Z ng; ln[ﬁi}-j (\F) aka,
i=0 j=0
§=15=15=1
L,= Z Z Z My ln[ﬁm-jj (V0) akal,
h=0i=0 j=
§=15=15=15=1
L,= Mniy 0P ) (%) aba,

\# Akiake Information Criterion
\v Bayesian Information Criterion


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

£4 e 1 00l b dgelion yiels 519 PM1o (SogIT Sow i

Bl 4 b e Jlois! g b ools slaws cus i 0 P g N e85 Lo 0,005 4 50 M dacdl> slaws S o] jo a5
Ll 0038,5 ) (Ve + & WIIKS) (uSbig bawgs i (ol 5o yiin Slelbl .ail o 09,5 12

Ole S e Jgl e 5l Sl oy BIC 5 AlC glo (03T mls s axgily Geiow ol 5o
Y+« Lensnaya 4 Logofet) asb oo (VV) adal, &y o o5,

Pr{XXt1, Xt-2,...,X1}= Pr{X¢Xt-1} (\Y) akl,
1 & ol aely KD -1 le 50 o] s a5 By X T o 4 o Sy <l o (V) alas], olusl
S B o e |y Sl 0 pany S kb, el oy (ad Sl ] Gyl e 45 (6 e
el 5 sl Jlaast ke G e o] slaaglys 5l Sipm 45 Sgei aolls Uizl cllazsl ey ile
sl K T o a8 ol KK g sile Ky JUizil Lozl g sils ol m loj y 5530 <l 4y L3 ol
JEsl ozt g ile (V2) alal, 5 JGl e sile oSy aigoil VA Jalul, ail oo cdl> olas glael
oh,5en 5 Shamshad) oss o lo 1) Gabos (ol )0 eolatul 8,50 Al )lp> Canss 45 o S Lo 0 i

(-0
Py, - Py,
P = (Fz',_;l'j(:lzb(:lz} = : : Q7)) dJa.3|)
'P:lz,l 'F:lz,:'z
ng 'Pgm PQS FQU
P. P,
P=(P)un=| o o Tme (1) o

P, P B. P

S 35 [
Pug 'P?J T 'P?JS' 'P?J?J

sl Lol g ol cdrsgie ol kS b el Gyne oy s U 95 M glousingg o 4o 45

Puu Jle ol a) aalioo T ole & Bgape maging Gnosd 5 1 oloj a2 bgse asin sl 46y 5ba

b cele 5 5l o oobe el S5 e85 Jlain! Pgs 5 ol Jlgie el 30 g58s Jlai] b ypno

g oo s (Vo) adasly ool 5y Jal Jleza! o sle slaaslyo 51 S5y (sl g coaS

P’li — % (V) akl,
ij

ol el SO a8 cunl Slads slass Byre Ngu Jle lsie ay) alil co Slelus dlows (8 pee N ol e as

(Sl 00l sl SU el S 51

O AR (S a8 ols pll (dlisee slo Lo (g5 oo S Lo 0 yeay JUT Jleisl e le (s b

oS el N gl Sy g8 51 ey ASE] & azg5 b el PMig  Sagll Lol 51 oJLubs lelus polas

Jliz! dslne Cqz (V) abayly w8l co 351 WLl b les gt oS b ol 6 g5 sl

pslas Jlazl e slys i b (Y 5 YT Y laly) aslice sk 5 g (clyp CopiesS el N pglos

5005 zlgid Lol 5 ola hawgio (glsp oS azels N

— -1 -1 -1
P(n) =P, """ XP, + P, XP,+PF, "X Pgu (Y1) aba,
P (n)=P, " 'xP,_ +P "lxB_+P " xP,_ (YY) ala,


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

A7 Gliwo) FY o lods pruid Jlu oLl 3 sale (60 9,5 Clidixi 4y yls O

PS(”’] = 'PSS'H_l x PS'Q' + 'Pi'i'u_l x 'PS':':H + Pssn_i x Psu (YY‘) 4]44‘)
P,(n)=P,""'xPB,, +B, "' xXP, +PB, "' XP, (VF) abayl,

SOl b5 g 00 jloe eogaze ,o adlge ST 0 NO2 3 CO SOz ,0lie EPA s jlasbiul 4 axg5 L
(Y- US.EPA) wl s, 5UL o lasbiwl jlade 51 L poiz a5 sog lae &lpd polie 1 b uguse

R 9 SR PM1o o..\.:.g‘UT A_:‘).a.».’.: 0450 o..\.;fb)fS duuf‘ﬁ) )| ool l.> ol = d’"m u—" 5o kY

Ogu
G el b o e o lid |y Gz ol o solitul 050 sloosls o M Siian polie (0) Jgo
Oygo,s (Voo ¥ Kuncheva) sl asls 03y UL Sivced Lo g5ladoe ;0 solaiul )50 calise

gl (Adu 4 (Sgaw S5 Slahy 95 g 039 (egian (orac sl

7955 96099 S yolsly o (oo L(B) Jou

O SemSgige | 3565 seSlige Lo PM2s | PMyo la ol
- - - - ) PMo
- - - \ SARIA PM2s
- - \ <IYOY ARPA Lo
; \ VS| A | YR | 556 aSles
\ T A | ewet | emin | S aSgiss

gt mas gbaSl

0 gl el ools VYool solatul b dgie 1 slso 40 PMig 00Ul lie o yin (sl 4
JEl ailgs 95 dayg g 25 sldal slows (s 00lo VAN Sio dion 10 a0l o pcwlio el (6l 5
iz slaaSed o Shas 0gou ¥ JS& iad Jloposls 5 oad 03ld ki poitings o yd 5 x50k E 5
Sguts el ojlgar ooy (g3l Jloyi oo oo lid 1) (F ) ga> ;o cddbhoy slo oo ool aisle
85 el MLP 5ot s i sloal) losy o Sl eipad 35500 i 8,5hae
3eolainl b sadaisle lasis 008 o mllay o ls g Ssen oo 08, UL g coien sl
odds oy sloodls 5,50 L pgs 5 Jsl les sloasl 1o (5,5 VF 9 VA o @ olasd g hsee g
iy a4 sl Slupe (ke jdz g e Wbl ke (Bl (aFLE (Shaor a2 L (V7)) Jos
OS] el 4zl 3las Bld e ot o 1y 0,Kkas ouian VIVF 5 </~ AVE /) (/AN s
A2 o Hlas 1y PMig el )l s ool VAA i oo i j0 a4l ol 0, Slas 092 O 4

“* Correlation


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

M eer 31 00lasianl b Aoy (519 PMio (ool (St

e L Kien s O Gl el —A— s Sl 5eRile o "

0’9

0/8 10

‘ers
o
Lo ol o (fibos i

J o7
k) P
g o6
3 4
o'5 5
0/4 3 o]
2034 233333343 5 33 3 34

ot azsly cilises sle Joe

Clises 5l sl b oobassle owac sbasiud o Slas 092 .(F) J5b

200

y = 1/1624x - 7/0659
R*=0/8849

50 -
o%
0 . . .
0 50 100 150 200
At A ySdos (F) S
200
4 R?=0.88
180 a s e otlas] e s &
N 1A= 0.91 ool (5 18 o jlud B gt sy
160
MBE=0.0874
140 A
~_
- a
% 120 "
3
=%
0
0 20 40 60 80 100 120 140 160 180
Lead olels

S Joo alwgy ool vy polio ULPMio ool g o3Il o olie dmslio . (B) S


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

A8 Hlcwwo) FY o )lods (pruin Jlu @L.sb» pole (68 0,15 Olidxs & pid oy

sFeng 5 (Y1) o5 3 VOUKANESIS s b uiiss ol jo sodaslo MLP oSt ol alis
S Seon s Blro D)3 (F3gll liee (i 5o S nl e 9,8kes esipaLas (V+10) (o Sen
Sl ye S5l Hd b o) Sen s FENG 5 /A sk aslis L Ko g VOuKaNtsis .ol o)lge ool 4
oot osliiul (slaosls y1eS Slass ;5 Hle3 e |y ol ol e didges oty |y siehl ol 1F il sl
ol ol pods 55 (6 it Dllugs b a5 (g yiion Oloj Do (585 )0 Grizres g oad S8 Slalllas o
Ol Ol (Somiom yo Al cds pals el Jlo ok jo lae ol 3 cdae ol Ol poss &8ly jo .audls
S 4 5355 oyl Sl et ol o3 i 4 5 g Jolse 5| S0 (Ko 955 ol
(site sl laoyg s slaws el slaws wile MLP aSs slo ol s >lb 5,0 5l .ol
Sibedae 285 alil el 5 b ools (gile Jloy izen g patiege cups 5 55k £ JU &y

80,5 o0

&S Lo 0 iy
ol 1y s condy Jil el V8 sl T gl Gialed £ US55 JUinil Jlezal e ile YO b
IS Jliat bwgia b oo lsp CuksS £8g jge j0 &5 WS o0l sl (nf @l M
ol Cea S g (Sodll g8y g0 50 g (opo A 5 AY i 4 JlaixD) o)ls sgzg (UL cunig
DY 5 0¢ iy & Jloiol) aiils oy Ly (5 ke oy 1,55 Jlozol 5,0l Slelu 1 55 4o
DUl el (5 job w33 g2y gum Cele )3 I9a CodS Gogplle ln spln Jleil g (0o
Al sgay 1y ol SULis] 5 tes bagio ek & ol slsn 5l Candy i 5 15 (Fosll

.Slesls

Jel m s u

910822 0174 0003 0
Plaws) = 2| 018 08 002 0.002 (¥V0) ak,

] 045 052 0.037
1] 025 025 05

i

VWe o) adgl Slaslre gl ol ools aiws g0 lp 1) Sop ge8y Jiz! 5 baolas, slass (7) g
JEl Jlazsl s ple arulee b ams o0 LS bl oo sl b oolpen (o0ls YAA) o g (ools
lrools (gl oadawle Ly yile wlive uzl glas b o slo (pl a5 0l adrie Cond ools YAA (gl
VY sl @M) gt Condg 4 S glep Lok Comdy Jil Jloil Jle lyin ol 03g s
Cowl 089y <NOF ol aS riwiomo slrosls jo Cuxdg ol £58y Jloml b anlie (o a5 0 5 aulxs
Sogdl ooz Jlusl a5 w85 ams e o cplpls ojls Joud BB C8s 5 Coro /) e gl L

ol . BB gy ol 5l eolatul b calises sloyley ;0 PMig


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

AY eer 31 00lasianl b dgeiin poeis (519 PMio (ool (S st

lizeo biandy JUsl g9y Jloinl g olasy olasi . (8) g

mu ms mm mg gu as gm ag Sodl cansg Janl dilises Ul
\ ) \i24 V0 . Y V- f 4. sz slaas | -ojlasl sals VY-
ofeeY A <IN AT . Sfee¥ | CNAYE | CIAYY Jle>| %3
Y fY q \ \ ) oy slas, slaws | -Zoms sols YAA
XY | SIS | NEE | lNd | VD | V08 | CIAYY Jles| et
ofeeY VAT T Y R Y o/ \vld A o/ () Uas
uu us um ug su SS sm sg Sodll consg Jlanl calizee UL
Y \ ) . \ i \Y . olas, slaws | =ojlaileals VYo
- 10 < IYO ALY . R A A T ¢ AL . Jles>| %3
\ \ \ . . ¥ s . slas ) slass - s ools YAA
Ninx Ninx ANy . . -0 -/ . Jles| e
Ninx Ninx ANy . SR 2 IERYRS N IRVAR 11 . () Uas
-lA ~[AYY

-lay

Condg JUs! SUls! 5y g Gialed . (7) S

m oo oL | Igp oS U 51 S 2 s, V B el ¥ el ateli N pglas Jlazs] cmsg (V) IS5
2 Jle lyie aams o plis | polas ey (Bl jeome g Cumdy SO pglas Jleiol G090 j92me aams
Sloie el N 6l g3 sloa cudS cunsy aSul Jlaxx! 5l e e P(N) (@HY) JSo Jol omie
aiclwgs pglas Jlaiml pog UL (3-V) S @ axgh Lol s Cumdg o] 51 e g ol aisls pglas
3 Candy ol palas Jlais 5 g e ee lis |y PMig sall cenlial comdy (£Y0) Wlub o>
20,0 ogzy (ool am il G pgls sl s BB SR g oad S iy 5 o)k slacels
A s Lo 4 1 51 G g el @ @JLb lH s Condg ol Jeixl b of 5l am 5 pom Sl



https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0 ]

A5 ol FY o lols (s Jlw @L.sl,» pole (50 9,15 Olidxi 4 s I\ ¢

pols UL Jlam! Jdoay v el ¥ JIY U Wb agin o 5o lae 13 a5 5l ol oogll
L;\)g‘s;,ﬁl{,‘_sll.o.blw)o5oa.::,mlfsfoﬂawjlQT)'lw,sls‘cA.é)f)Ja‘J)ol)ﬁ)'U bles! cansg

Clls aalg> 392 Wil Comsg ol £

0/25
0/2 |
j 0/15 |
=
0/1 |
0/05 |
0
P(2) P(3) P(4) P(5) P(6) P(7) P(1-day)
(Sels) s (slen SodS agles
(I-V) i
0/25
0/2
j 0/15 |
2 oon |
0/05
0
P(2) P(3) P(D) P(5) P(6) P(7) P(1-day)
(elo) lasoie glon oea S aglas
(=Yg
0/25
0/2
5 0/15
=
0/1
0/05
0 —d
P(2) P(3) P(4) P(5) P(6) P(7) P(1-day)
(==l ._,..JL...} &515-“’ oS ?51_5.3
(z-V) IS


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

a0 e 1 00w b dgeiien yiels 519 PM1o (SogIT Sow i

0/25

0/2 |

o/1s |

Joos!

0/1 |

0/05 |

[e—

P(2) P(3) P(4) P(5) P(6) B(7) P(1-day)
(cel) LIol (slea o aeS mslas

(o-V)Js<i
buwgin CoduS (0 wed CotnS (Wl Comsg aiclu N pglad Jlosst . (V) JC
92 WLl CadsS (0 9 olue i (7

& S 4

FasSan V0 5l SsS Blas S st 53 S5 e 0y 5 MLP egimn e olo 3,8 ol

el 2518 dgete 4eh )0

alss oSl e oy Ll 5o 8yl 5l gl o Slas gz cnlio Ak 4 MLP (laasis -)
p9> 5 Jol slaal ;5 cui i 095 VT 5 VA slaw 5 wlgeSen Il 5 algeSen il Jlil mles b
-Coro slaosls coo i 4 (3350 A (] al Lo ool aSiil o )Sles S S 00,5 Sl
Gl jdz 5 PAVE llas bl (Sihe /) Bl a3l A (e oy b i
0 3 (pl )0 (Lgian guas oSl o Slee Como DIl 4 Az gl b o S VIVE llas Sl e
Sges ooliiul Sogll jmals o calio slo,Kal, sl 5 1ga  Sogl Co pae ,o Loy, cnl 5l oles

30,5 dasloe (Sog)] Galits glacnsy JUl Jlisl o ile BsSle pz0) Jos 6ye5, s b Y
Jeil b b 5 ol g g slo SaheS 58y S50 13 45 S ol o ilo (ol gl
pol Lol (slgn ook oy uBdS b (s wulioe gl Camdg ool 58 T 51 o il sl o UL
Lol 5ham g pow Slolo 1o (wles Cundy rizman 0230 Condy i oles Sl 4y 5wl
Al aelem bad cul &8ly Sogdl Syt 8 oogame jo a5 hwge slor 4 aoye FO Jleis]
Candg (pl jud (gom Celw (o aS o)l Jlizl as,o AY wil Ces odgaome 4o g CudlS aSl 0,0
ool sl o Slae g b gllas oninoylid cawd gbrosls b sadaulxe Slloia] anglio 005 1S5
Susle by,

3 omlitlsn Jige sl plo alezr 51 a5 Clelel (s gl b i nlu 93,8 e Sty

5 el bl 4 (6 i alizee gblie ooyl 59, » gildon 1zl g lize soanll yioxen

oui Ul qlis 51 boaty Ul oy (SigSar (w2 b )10 9525 Sl ol iz il Cows (6500 20 L,

23,5 Jlod g 325 9 (oy 0 bane (ul Jo (SR e slad>el) oS e 5 Sl


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

A5 ol FY o lols (s Jlw @Ld';» pole (50 9,15 Olidxi 4 s I g

&Ll

b ologod Sl s lh Ol pudi w)yw (WYAY) ST e ) sunads oy (G000 (6 0 (S 15|
FA olads syt 5 Lilan oy cale 4,05 9yl 31yl ade> slaglByd

Lo (6 ol pr ialed gl (0¥ 0l )3T AY-18 ljgy 30 oyl s s (Slgp dsols (F9T (53590 axillao)
OIAS e 28l 5 (65 e

Dligios alome ((FWS 52 Ao Golul 2 old 33Tahl s GLoed lelid 1YAY) sl (Sloxde
S ¥F o lad o oLl e

oy sl o CJT Oyl g lgn reds S0 FSloy Judexi (\WAD) Lyo; wooljgilo ol ol ( LS
AV oot pldlyir Sliied aslilad (I pl (o138 Cge LAs> 1O Db e g SUS
i )il oS b Sz SO Grdcamw] Guiaiyg (1Y) ¢ wgoems v zsie o Jool odliz )8
Jslosled pys Jlo ORI GIS 5 55 ol 5l Gomi ale o(plondy gLl 169590 axlllan) (omas 5518
pole IS cpgw g andlhe plojle Sllasil (owliilgr 9 OF Gl (1YA4) sl (lomle Lo jnazme o Slsls
(o) LKl gl
Asadollahfardi, G.R., Zangooei, H., Aria, S.H., Danesh, E. (2017). Application of
Avrtificial Neural Networks to Predict Total Dissolved Solids at the Karaj Dam,
Environmental Quality Management. 26 (3): 55-72
Barrero, M.A., Grimalt, J.0., Canto'n L. (2006). Prediction of daily ozone
concentration maxima in the urban atmosphere. Chemom Intell Lab Syst., 80:67—
76
Bordignon, S., Gaetan, C., Lisi, F. (2002). Nonlinear models for groundlevel ozone
forecasting. Stat Meth Appl., 11(2): 27-46.
Caputo, M., Gimenez, M., Schlamp, M. (2003). Intercomparison of atmospheric
dispersion models, Atmos. Environ. 37:2435-2449.
Chan C.K. and Yao, X. (2008). Air pollution in mega cities in China, Atmospheric
Environment, 42(1):1-42.
Chattopadhay, S. and Chattopadhay, G. (2012). Modeling and Prediction of
Monthly Total Ozone Concentrations by Use of an Artificial Neural Network
Based on Principal Component Analysis, Pure Appl. Geophys. 169:1891-1908
Chen, C., Lin, C.H., Long, Z.,, Chen, Q. (2014). Predicting transient particle
transport in enclosed environments with the combined computational fluid
dynamics and Markov chain method, Indoor Air, 24: 81-92.
Chen, C., Liu, W., Lin, C.H., Chen, Q. (2015). A Markov chain model for
predicting transient particle transport in enclosed environments, Building and
Environment, 90: 30-36.
Chung, K.L., AitSahlia, F. (2003), Elementary Probability Theory: With
Stochastic Processes and an Introduction to Mathematical Finance, Springer
Undergraduate Texts in Mathematics and Technology, ISSN 0172-6056.
Cohen, S., Intrator, N. (2002). Automatic model selection in a hybrid perceptron/
radial network, Information Fusion: Special Issue on Multiple Experts, 3(4):259-
266.


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

oy

eer 31 00lasianl b dgeiin poeis (519 PMio (ool (S st

Delnavaz, M., Zangooei, H., Zangooei, M. (2016). Application of Mathematical
Models and Fuzzy Regression Analysis to Determine the Microbial Growth
Kinetic Coefficients and Predicting Quality of Treated Wastewater, Nature
Environment and Pollution Technology. 15 (1): 43-57.

Deng, X., Zhang, F., Rui W. (2013). PM2.5-induced oxidative stress triggers
autophagy in human lung epithelial A549 cells, Toxicology in Vitro, 27(6): 1762—
1770

Du, X., Kong, Q., Ge, W., Zhang, S., Fu, L., (2010). Characterization of personal
exposure concentration offine particles for adults and children exposed to high
ambient concentrations in Beijing. China J. Environ. Sci. 22: 1757-1764.

Eleuteri, A., Tagliaferri, R., Milano, L. (2005). A novel information geometric
approach to variable selection in MLP networks. Neural Netw, 18(10): 9-18
Feng, X., Li, Q., Zhu, Y., Hou, J., Jin, L., Wang, J. (2015). Artificial neural
networks forecasting of PMz2.5pollution using air mass trajectory based
geographic model and wavelet transformation. Atmospheric Environment,
107:118-128.

Goss, C.H., Newsom, S.A., Schildcrout, J.S., Sheppard, L. and Kaufman, J.D. (2004).
Effect of ambient air pollution on pulmonary exacerbations and lung function in
cystic fibrosis, American Journal of Respiratory and Critical Care Medicine, 169(7):
816-821.

Hanna, S.R., Paine, R., Heinold, D., Kintigh, E., Baker, D. (2007). Uncertainties in
air toxics calculated by the dispersion models AERMOD and ISCST 3 in the
Houston ship channel area, J. Appl. Meteorol. Climatol. 46:1372-1382

Harsham, D.K., Bennett, M. (2008). A sensitivity study of validation of three
regulatory dispersion models, Am. J. Environ. Sci. 4: 63-76.

Jones RM, (2014). Nicas M. Benchmarking of a Markov multizone model of
contaminant transport, Ann Occup Hyg, 58(10):18-31.

Kalapanidas, E., Avouris, N. (2001). Short-term air quality prediction using a
case-based classifier, Environ Modell Softw,16(2):63-72.

Karatzas, K., Kaltsatos, S. (2007). Air pollution modelling with the aid of
computational intelligence methods in Thessaloniki, Greece. Simul Model Pract
Theory, 15(10):1-9.

Kohavi, R., John, G.H. (1997). Wrappers for feature subset selection. Artif Intell.,
97:273-324.

Kukkonen, J., Partanen, L., Karppinen, A., Ruuskanen, J., Junninen, H.,
Kolehmainen, M. (2003). Extensive evaluation of neural network models for the
prediction of NO, and PMj, concentrations, compared with a deterministic
modelling system and measurements in central Helsinki, Atmos Environ., 37(32),
(pp. 39-50).

Kuncheva, L. (2004). Combining Pattern Classifiers: Methods and Algorithms.
Wiley, New York, USA.

Kurt, A., Gulbagci, B., Karaca F., Alagha, O. (2008). An online air pollution
forecasting system using neural networks, Environment International, 34: 592—
598.

Logofet, D.O., Lensnaya, E.V. (2000). The mathematics of Markov models: what
Markov chains can really predict in forest successions. Ecol Modell., 2(3):285-98.


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

A8 Hlcwwo) FY o )lods (pruin Jlw @L.eb» pole (68 0,15 Olidxs & pis oA

Moustris, K.P., Ziomas I.C. and Paliatsos A.G. (2010). 3-Day-Ahead Forecasting of
Regional Pollution Index for the Pollutants NO2, CO, SO2, and O3 using a
neural Networks in Athens, Greece, Water Air Soil Pollut, 209, (pp. 29-43).
Moustris, K.P. Larissi, I.K. Nastos P.T. Koukouletsos K.V. and Paliatsos, A.G.
(2013). Development and application of artificial neural network modeling in
forecasting PM10 Levels in a Mediterranean City, Water air soil pollut. 224:
1634, (pp. 3-11).

Nagendra, S.M., Khare, M. (2006). Artificial neural network approach for
modelling nitrogen dioxide dispersion from vehicular exhaust emissions, Ecol
Modell, 190, (pp. 99-115).

Nicas M. (2000). Markov modeling of contaminant concentrations in indoor air,
AIHAJ 61:48.

Niska, H., Rantaméki, M., Hiltunen, T., Karppinen, A., Kukkonen, J., Ruuskanen, J.
(2005). Evaluation of an integrated modelling system containing a multi-layer
perceptron model and the numerical weather prediction model HIRLAM for the
forecasting of urban airborne pollutant concentrations, Atmos Environ., 39:65,
(pp. 24-36).

Niska, H., Heikkinen, M., Kolehmainen, M. (2006). Genetic algorithms and
sensivity analysis applied to select inputs of a multi-layer perceptron for the
prediction of air pollutant time-series, Lect Notes Comput Sci., 4224:2, (pp. 24—
31).

Owega, S., Khan, B.U.Z., Evans, G.., Jervis, R.EE.,, and Fila, M. (2006).
Identification of long-range aerosol transport patterns to Toronto via
classification of back trajectories by cluster analysis and neural network
techniques. Chemometrics and intelligent laboratory systems, 83(1), (pp. 26-33).
Qiu, H., Yu, I, Wang, X., Tian, L., Tse, L.A., Wong, T.W., (2013). Differential
effects offine and coarse particles on daily emergency cardiovascular
hospitalizations in Hong Kong. Atmos. Environ., 64, (pp. 296-302).

Rumelhart; D.E., Clelland; J.L.M. (1986). Parallel distribution processing:
Exploration in the microstructure of cognition, Cambridge, MA: MIT Press (p. 1).
Shamshad, A, Bawadi, M.A., Wan Hussin, W.M.A., Majid, T.A., Sanusi, S.A.M.

(2005). First and second order Markov chain models for synthetic generation of
wind speed time series, Energy, 30, (pp. 693-708).

Slaughter, J.C., Lumley, T., Sheppard, L., Koenig, J.Q., and Shapiro, G.G., (2003).
Effects of ambient air pollution on symptom severity and medication use in
children with asthma, Annals of Allergy, Asthma and Immunology, vol. 91, no. 4,
(pp. 346-353).

Slini, T., Kaprara, A., Karatzas K., Moussiopoulos, N. (2006). PM10 forecasting for
Thessaloniki, Greece. Environ Modell Softw., 21:5, (pp. 59-65).

Sousa, S.L.V., Martins, F.G., Alvim-Ferraz, M.C.M. and Pereira, M.C. (2007).
Multiple linear regression and artificial neural networks based on principal
components to predict ozone concentrations, Environmental Modelling and
Software, 22, (pp. 97-103).

Sun, W., Zhang, H., Palazoglu, A., Singh, A., Zhang, W., Liu, S. (2013). Prediction
of 24-hour-average PM2.5concentrations using a hidden Markov model with
different emission distributions in Northern California, Science of the Total
Environment, 443, (pp. 93-103).


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html

[ Downloaded from jgs.khu.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.22287736.1396.17.47.8.0]

IR

e 1 00l b dgelion yiels 5192 PM1o (SogIT Sw i

Taylor, H., Karlin, S., (1998). An Introduction to Stochastic Modeling. Academic
Press, San Diego, California.

Tzima, F., Karatzas, K., Mitkas, P., Karathanasis, S. (2007). Using data-mining
techniques for PM10 forecasting in the metropolitan area of Thessaloniki,
Greece. Proc of the 20th int joint conf on neural networks, Orlando, 275, (pp. 2-7).
U.S. EPA (2009). Technical Assistance Document for Reporting of Daily Air
Quality-air Quality Index. U.S. Environmental Protection Agency, Office of Air
Quality Planning and Standards, Research Triangle Park, North Carolina.

Voukantsis, D., Karatzas, K., Kukkonen, J., Ré&sénen, T., Karppinen, A,
Kolehmainen, M. (2011). Intercomparison of air quality data using principal
component analysis, and forecasting of PM10and PM2.5concentrations using
artificial neural networks, in Thessaloniki and Helsinki. Science of the Total
Environment, 409, (pp. 1266-1276).

Wang, J., Hu, M., Xu, C., Christakos, G., Zhao, Y., (2013). Estimation of citywide
air pollution in Beijing. PLOS One 8, €53400.

Wang, X., Liu, W. (2012). Research on Air Traffic Control Automatic System
Software Reliability Based on Markov Chain, Physics procedia, 24, (pp. 1601 —
1606).

WHO Regional Office for Europe, 2006. Air Quality Guideline: Global Updates
2005.

Wilks, D.S. (2006). Statistical methods in the atmospheric sciences. Academic
Press, USA.

Zangooei, H., Delnavaz, M., Asadollahfardi, G.R. (2016). Prediction of coagulation
and flocculation processes using ANN models and fuzzy regression, Water
Science and Technology. 74 (6), (pp. 1296-1311).

Zickus, M., Greig, A.J., Niranjan, M. (2002). Comparison of four machine learning
methods for predicting PM10 concentration in Helsinki, Finland. Water Air Soil
Pollut, 2:7, (pp. 17-29).

Zurada, J.M. (1992). Introduction to Artificial Neural Systems, PWS, Singapore,
(pp. 195-196).


https://dorl.net/dor/20.1001.1.22287736.1396.17.47.8.0
https://jgs.khu.ac.ir/article-1-2859-en.html
http://www.tcpdf.org

