[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

A9 5l OA o )los pian Jlo ( 2L8l 3> pole (g0 015 Sliion 4 i
Lol bl yl g oo oylow pouds 5 (559 o dumnST 60 HLS, vy
‘s.wwbb.b s ylyl

VAN sl Gy AV Y adlio el 4o
YV-AD :Oslxiuo

Dol ey el oKl S5 A paslids IS szl 1 gnmon Ly ddbsle
Email: atefeh.sh.m@znu.ac.ir
Rl sy el y olKails « Sy 3b 09 8 bl il e
Email: abayat@znu.ac.ir
ol ol (ledol olKsls (s o g adds (35S (semmiils I Sho 001 GAguine dutan
Email: saced.mashhadizadeh@gmail.com

oS
ol T ko Bl b BLI51 5 05958l o5 ol (Flogudgo (51 )70 3l (534 (198 (FOPT 5 (ol e dsawgd
GBS g 49y Spao g (ruo Gl drwg (Camox I8 bl drwg g (Sl el (B S
Sl Lo yguinS” 35 .l 6855 Lo S b 31 s 1y 3T )l 30 9 0010 s 1381 1 g  Fogl ol 4y (sloansd
035l 51 Jlo sbojg)y (B 5t 55 Mo cumsl oy (SUpkas (e a1 By (IS 51 (B0 53 98 Glaousy¥T
Sl addlae (pf o .cunl 19 ;%ﬂ Sl 5l (S 59 rw danST(6 10950 Hlo A HguS (Gl pocds (g2
Slr B g (i slod b wiile (wliblga s yiol)ly 9 OMI owiomiow (39 dauSlss glrosls
ooy ool eluo e (3395 SS90 31 (LI glgp (FogT oy i TP (g0 B YeoF Soj ol
45 Gysb & algo BT Jlw S 093 30 (3igp weTleS Hlaie o i WBS (0 LS S ol
olo 3o of e oy yieS 9 5.56 X 1015 =

olec
— 2lr 4515 olo 33 (359 i SeaaST6S Jldo (2 pides

c
; molec

& ande ol 3 (ier aeSlse slme Sl bl 418 X 1017 T iy ol
oo 3| dgellen poeil )0 e Ob widls (LIS LS (rusared 0230 &) JLw O 0590 )0 Ol ki (g yien
Slod g 3L L (3595 dnS160 (Shunrod b W10 oF S poed (nf L ClEl g WAl oo g
e 539 5w IS0 Ol it 53 ooyl Cmod] &S ol —0.57 3 —0.36 plp ey 4 xhaw
OLS o Cosl =015 oy (1 003 b (359 i w160 (Ko gy (yirad ABO o0 (3L 1) edno
b 3IGT 5l eolisiwl b il oo Sl (I 0y ()59 yiud S50 31 (LU (slgp (SOl (Ml b s s
o, N iUl 18 e i (g lel i 31 A4S uud sualine anle 633193 5 i gL (gUro 90 Wilry po (s yieS
=60 Wig) Hlio .ol dwlxo Wig) (359 denS 50 Alale (ko (Sloj (w3 HIOSre Az Bio>
g molec

ol cawns 2,41 x 101 T e el sl YL 12 53 ()59 i dgST

S ¢ owlidlgn sl ol )b OMI ssiziin «la o o yieS i 5001 (59 55 annST 50 108519 wuls

+q) - FAYALTY S b 09,5 ‘ﬁjlc ouSisle oloiy olBisls :Jgﬁ.w.o oo ¢ .


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

A9 3l BA o Lo cpinay Jo 2 U8l 32 pole 60 1,5 Ol &y pii vy

doddo

ol 5l ilisee slvass g oo T Bl b LLs )| )0 0 lsen a5 il Slegdge (p it 5l s Syl
» ol 08,5 iy ya5 i |y g Sogll 15 0] (o390 g ols, ccilage fylojle .ol a8 5 )18 a>g5 5,90
o b ol b Sllgas 5 ol dayludl 4 a8 aiil lgp o Sae wasS s0gll sols aix b G 51
s slooa¥T adgi sl (VYT s0oxl) €l 05l lsa )] win )5 Sus; &l 5 il )] o>y zals
s b Sl sl g S 5l 5l S (5 5 0, daplaass lriail asle b polie atws g0 &
90 4 olei oo ]y lg Sleoan VT i Wgd 5o (Gl (65,9LiS g (N> (5 e ¢ grio b o
i Hob 45 a5 aiiws oo YT adgl slrossVT Sgei (soipamds 15 45l 5 adgl slross VT atws
Cusle 5 g, atile Jlolgs (5 0 5155 gl slasan VT 5 g e it outsS g glis |
0597 SBaST 0,565 aSTgs siile sl glooan¥T 5l a8 wits ()3l 5 S yailgu Sl (G2
(NO2) (95 demSTisd LOTAY IS 5 (255 5) W9d oo w5 (0,5 9,900 Ol 5 5 (NOXx=NO2HNO)
Ol &5 (S5 5lad 5 Gesrmdis a2 )0 YNV bz abaii glyls «(sloged 4 o035 (i)l a4y oo 30,8 (5515
39551 059,58 S Tg0 0aisS adgi mlie (et O YA pallale) cul ails &5 6358 <> (o,
5 98y ssinle S hlog dajsmally (gxio [y oS (@ solSy s (hond sl g o Jirag]
(IS0l S g 00 b cuS 5 50 (595 denSTiss (Samet,2000:5) 5 ob g5 o | oy liaisT 5 5,0
(YA sob] ) )b oy ebans p (gl (b Dy 4 Coles o A WS e a9t G S sl
3985 b g ools STy SogS l)d S a0 500 SlaS 5 g Cogb, «Shigal b 459505 dunS 68 uima
Ol ydS 09 o 48y il 8l g Cciig g o] Aiile cudS (Slos Lo doiS b Sl cow g, Gos 40
! SR ) (smgns slacigie 5 s iSh pln 50 Cumlia 5y RalS B g a5 el 2l
OYAY(o31>) aib o (cedls y 00V

A elitlsa ol s lya Sogll apats 5 sl 5 slelioSle BB 1 punlil 5 sy Ll
Bebo (88l 030 5 gand e il cugby (il ded b ey 5 g 5l 0 le e Sogll L I0S
Al ialydl ol Kl a5 < A B ¥ ) mhaw Slax les G el somie SYLI Lo eolST )15
Oliize g o Kamgh )l yaej 0,5 10 Sl 60b; Hlaws 136 Isa Sl iule )T a5 Ll ) ol
Jdo 4y ol (Sheppard,2004:12) wlazls y S 5 Gl o wlin ;o Lo Olpid qwypm 4 58
Sy o a5 allin oy le Jol b s oo g ad) o el 0929 92 (B3I alises Slozr j0 a5 Lt
g S5 o3 Juol> Jolas g g oyl by QJGA dg2g 4,500 sl 0 g AW Wl L8 Jolss
OYAY L) abl oo Gl 10 e 00isS bows SO oL


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

vy w3 BLG 1 g agelio by 53 (359 yiusd IS T8 H L8y (o 2

3e o9d 3k 5 Leo wgli)) Gl b (el o B 5y a5 050 S loyoy & Tgles (Sg)ls
30 a8 Conl awliilgr slacoeS Ko 5l B8 aus (VWA geulie) el lgp 500 oles (SSg)ly Clge
Cool lgp CoaS vy 6l ool lailas @31 sl b 09l co (6 S ojlail S giew sloolKi]
erlos Sisls £535 Slgld g B 45 amo e ks il Kan 5 lale dalllae gl (VFAY.pa8 o)
S 6k g el Sl les (SSgjly Jlaslo)9o cnl )3 5 oy (o0 395 Jlaie diion 4 Jlo 05w ol 5o
OFMSloede) Canl 3,555 o b oo b i 4o

@S e e e Oledol (ol alez 5 el 5l ks 50 I5e slaoai¥T el i Gl 5o
BT 0s2g Jodo @ agio s 58 alises glojpds plos 50 el oy (SUjls o 4y lsal 5 ST
a3l slaseds 5l (S lsp 5 Ol Gigs Sy 75 5 () Lo, pll jelae w30 g 4 (Sia b g ()l
@D (S sbeanar plos o1, ok OMiw £ad5e (nl 5 Sl H9iS ndy 2l 5 Sl SOL;
g agds yo I (Fogdl b ladye slacsylons Sl 5 8 Ve (6555 onSile b 4 el 0051 S92
533l JSie S ggdge cnl Crlple OFVAY (5 (come) wBlioo Gl @ ) Lol (nl g iS00
hul o sl o8 (xdls )T g 536 5 (Sogll liee (20lS 5 S8 sl el 0nd o 4ed
gy 5,185 sy 4 Alie pl o jsliie ram 40,8 Lol ) padlBl Julse 5 Ism 0atiS 00gll Lalse
el ol 110 5y dgptin e 53 (ouliBler Sla el (B g 059y deSTiso

o0z sl oo 85 4 VYN0 Celes ] ,35 alasd g o ls )13V Kial il 95 o 0 Aura o lgale
L AUTA o 5nlo 55y o Ve o F CangST 10 aidld wlidlsn lojles o gaild duge Cuyla> b OMIY
8 L 5 il s IS Sl (o3l i dnmSlss alar § o 5 iz 51 (sl ol gl
Yel2 oo BV ¥ oS o gboj o3l ;0 OMI oiomiw (55 5 dunST g0 ailjg, slaosls 31wl aid 3
Colwa by e a S cwlos b oolinwlag—te o slp—n Sog I ) 6l —
s a0 g aw lwes b slaosls 558 ogdle il oo https://aura.gsfc.nasa.gov/omi.htm

(WWW.Irimo.ir)as 43,5 5 & 35
olesle sosls g OMI sssmiw Lawgs ouls (5,505l 059y anSTlgs &y, u...:\)lia.&a 9 QJLM.AY
SrSolal g0 1ol Wsle S8 awy 9,50 YAV B Y0 03b sl 1) oomeie VLI jo T coa S
Sy las YW B V-0 ol o 1) (50 senSled (RlS 4y g, gy csey g sloslsele
GOMEA 5 SCIAMACHYY saizw sbvesls jl solaiwl b 55 251,80 ¢ Tosgd (Lamsal,2015:130)
30 e Jole g sl Gialdl o o dswgd Sl 10 sl yelS 10 5e s dnSTg0 lade a5 wisls ylis

2 Inversion

3 Sun Synchronous Orbit

4 0zone Monitoring Instrument

5 Lamsal

6 Ghude

7 Scanning Imaging Absorption SpectroMeter for Atmospheric CHartographY
8 Global Ozone Monitoring Experiment


https://aura/
http://www.irimo.ir/
http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

A9 3l BA o Lo (atms Jlw (oLl jr pole (60 0,15 Ol 4 s V¥

Ghude and et al., ) sl 009 (Jond Co g 8 e dilin 5l (5l 008 [0 (59 5 dunST 60 ]33l 03,
o) gl ilod S (o 1y Loyl 50 039555 amSTig Sl Soe aily g, il Sen 5% 552009
5 yulusl (Zhou and et al., 2012, 482) cewl a8l als Lol o ye ;0 59,00 S Tlgd a5 ool lis
0 ol S slesed sl 1) isr awSles wig, SCIAMACHY slaosls 5l solatwl b 2l Sen
Sl s el gyl o as ols ylis Loyl s aisls )8 asdlas 0,90 YT o,le G Y. Y ST o3
@5z Syl g Bl bl ;o aSll> 50wl (28l (g0 araSTed Lwl 3,8 0 bl 5 5
SCIAMACHY sleosls 5l eslazwl b il Sen g ,ulg .(Schneider and et al, 2015) el azsl  jiol;38l
5 SlalxlS slasls a5 wols lus g sl ez 0 e aewSTed Wy, gw,p 44 GOME 4
O ey deSTlgo wig, (Van Der and et al, 2006 ) cosl jioli8l Sl 50 o 10 559,500 deSTg
S 5 S el 438,58 350 s il 58 S 50 b s e S 5l s
o ol 5 e ,S oy 1y BT 3 o 5 ] slacadled | 3 5 sl slatoi
5 0395 SRS e 55 coge (1 K pal yo Slsli Gy 5 e, 5l Jol> 5y a5 ol ol i
Sl s EaadS 5 595 demSled s (LA By pae 5 (Sgwge BT s (Zhang,2003:67) 5 ls
—do 5 Cowl 00g e S slagy0es 5l inn il U aS wihls s Gleendisnd 090 —ae JSAT o

(FEAYAY (amge) il g0 (Jlo bl 5l iy 10l deg> 0 090

axllan o g0 adlaio

o Olrl b O (o9 S ez 9 Cead g dojlez g )lie Cda g watia g (gakee 90 b dede 2
Gl odds mdly Sgio s o oLl S 4z, YYA L YOFY 5 oldlas Jsb ax o £0YF
DRI 3 eiared g olaidl g pode (Jxio ol 3l S s ol (FRAVAY )
Ol el (28 @9z 5 2xf )3 delln (Bpd Jled )0 domee e 08 ah) aBlioe (lnl sla gl
ol gl JBlas (VYT Bolo) wilos )8 0 polowe 1) o ol e 5 il 5 jelics 9 G50 )0 (ud o
Npis Csd pliel Cand sl e AFY 1 Lagie glas)l g VA ] 3STas 5 VO« b0 mlaw 5l dilate
ol Lasilos a> 50 WW,0 apien owlidlsn oSiugl 1o 19 sloo lawgin ol oo Sis g 0y g8l ()lo
et e Grigred Sl 595 ) 0 bawgte job 4 Jlo Jsb o gy lagg, shaw el oad (318
oS aBbigs PBlae g Jl geles Sy 390> Glime (Slee jsb 4 AVl Glnl Ggime cEUL Glaie &
onl 50 9,093 olKiws i FYv sgas wezge comy sl Wb el lgn Sogll g 0n ol o a4l
3 i e Geie Sl 0 g aS e oolaiul (Leid Co g 5l legyogs ion a5 ols 0ezg el
OJSs OFNYAL (soblpi) sl (L slacs g

9Zhou
10 Zhang


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

va by T BLS 1 g dgelio (3l s 50 (59 i SIS 160 H LBy (s 2

56°0'0"E 57°0'0"E 58°0'0"E 59°0'0"E 60°0'0"E 61°0'0"E

30°0'0"N- N

38°0'0"N- TOPO-Mashhad

37°0"0"N- m
| 2485.26
2,159.78
36°0"0"N- ]
- | 1,90663
| 168064
35°0"0"N-
P 1.484.70
B 120183
34°0'0"N-

- 1,U98.95
B ooc.07
3370°0"NA I 5292

0 680 120 240 360 480

Kilometers - 231.00
EW L1 S35 )lgh g Lyliw e 0390z juaw 55 eilen (yliuw 5ol 9 (5905 (sl 5 (gLl (S1)T 9195 (V) SIS
(55,55 saie) b3 g0 oyl 1y 3137 gLl abaw 31 yio o

G (549
Sloj Gy D85 oo Sloj G Nad e ;08 CeS o b ley bl a5 Slaslive I slacgee 4
Lo oardy <55 g, axlllae ()840 YA osljgiqiie) o5 ga a5t oaile 5L 5 &g ¢ s s g1z ]
g0 0l (6l canlin (0 poe ladsly g lacollad anng o g 05le (o0 lhae (T (o)l e 51,
o |y Sloj sy Ol Sl g 08 alolid |y o1 Jge Jelse 536 Glie Bls o Wigy axlllas |
Oley geld o 1y Gloj (6ym 45 o by, 05 o ol i 90 4 S jsbo 4y (Sloj (g 5IUT 0500
ool p30 S Gla Sty S (o Jelod iS008 j0 1) Slej 6w AT oty 5 4SS (o0 (o2
S FFT g, aisS o oolitsd FFTY o2y 581 51 e 5JUT elogsbs, wdél g o plol s 5ulUT
099, VAVY Jlo 5o Sorsy (VYA (5,:5T) aib o olacusgama sl)ls g cans JolS b9, b 5G]
S5 1y, FFT  bg, ;0 og>ge lacosgamme a5 ols &l 1) Glue (S adb 5G]
Jlo 5 45 aibso el i el Slaspo oy yiaS (oo 5JUT b, slocia 3o 51 (Vanicek,1971:10)
Nphoe wlid Joie Sosels sbadye o] Ko 4 5 ad 6l uSELSL Ly 1499
o laisl @ Ly, 5l B s 09 dxzlye oid S mlia 4 yii axlae sl (Pagiatakis,1999:67)

ol 0 00)5] L?Lu‘

1 Fast Fourier transform


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

A9 3l BA o Lo cpinay Jo 2 U8l 32 pole 60 1,5 Ol &y pii Vs

u_a)...os gﬂ...ia dml.?m LS‘J" (\)c\.!aa‘) )‘ Ll o0 C\J; )JaJ B kS'LQ) Sy u‘}.».ﬁ Le f:[f],fz,f3,...,fn]
aibige SYgemme o € ol yo a5 Wl oo Cowsy (Makal, 51 (W) 5 ol ous osliinl Slay e

_Teiwp
Swp=——" (V)ak,
p(w;)=¢: sin(w;t) + & cos(w;t) (Y) alal,

SCIAMACHY GOME TOMS'" wias o 513 oy p 9550 |y s slooas¥T a5 olas lsale ale> ;|

ol A28l Sgup oz iy b aislin ;0 OMI b 5 S5 SIS & ,08 g aiiws OMI 4
D8 ey sl 5o @Bl Bl iss g lge Sogdl (sl Y cwyp sl 5 Sl Lipgh — cole o )lsale AURA
el o1 [35 abamd g oylo 1,3 Kool ody 95 Jlae 40 (6 yeskS Vo0 las )l o o lsale oyl .l a8 5
‘O)‘ ‘O)SJ’“"Q mldo Jisle GJLDOMYT R 6‘;! OMI oW ML@ GL?:A LA.QB LY) RN
slsS @ ol gyloppgar 28,5 13 AURA olgale (g9, » Voo F CangST jo IS anSlco g ajglen
ez onl g ol )18 Gbl o ae sl S VE B YA 5 T ol 0 mpe ek S YLV Sl as
- 65 5l b slsr (Tl sy slp S o o penls ey JS 5l az s YO SIS SIS L il
clale pwyypm albgo YNF B Yo F glojojl jo eaizw ol sboosls 5l agine ol )0 (55 508 9T
3,90 shad Oyg0 4 osls 5 ol 059 ARCGIG l38le 5 agie s ;0 OMI ssizuiws (59 s aunST60
5 52l (Ol Glee Jad slez Gl w5 @ 03955 eeSTen (eSiles (MJSS el @85 18 (o) 2
Gl ) Hlegams o LS Yo VP o Y- uST Sl ol o) sao, lelym bl glp ol
deSles cdale fpiinn 598, Sl liwl 0 0uiS oo carline a5 jgliles el LS b S soled
S Ol el 058 )0 ol e oy Gl Jab ;0 a5 (g psb 4y sl o35y gt (i B (3550
30 059 demnSlgo Slade oS 5y 10 aS e oo Las 5l 5 les Jead jo S anglie g el o0y
ua?-l.u.: L)“‘ cdale Ml)d ))obﬁﬂ UL..M:).Q{“: uJ.C J.u LQJA.B UJ‘ 29 S| 0992 )..ul.: )l )—&MMJ )LQJ Jua.B
ol 0 0S4l S ye Sy b nl 5o 5 a3l dad a5l i Gl o (Sl
0395 deSles (APl ) o st (Lt (598, GlulF Ll 3 &S CS g e cnlnle
)L.\.QA Ao ML’GA ul—w)% L)"‘ )5).69 u_a).c o U—‘ )L.\.QA Ain 9 Cenl 09y l.QQL».w).erw 4.».0.3)‘ ).:oéjﬂ
oy (et D5 oo oddlive Lol Jad jo o] Jlade aiweS 5 Gl Jhad 10 5SSl
3 sy 3 sl slohad o (Fogll o iy o ool ol L3 sla L b 5o Ise Soyll iy,
aS Sl oolo oyl ‘_jaﬂ sleardsi 4 azg b ols 5,5 ol cond L) g 5ol o fad b o

2 Total Ozone Mapping Spectrometer
13 Sun Synchronous Orbit
4 Nadir


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71 ]

vy b T Bl 5l g el (ylinw ped 30 (339 i IS T(50 HLid ) (a2

ooy awlS UT A )l 4.95.7- Coww J):- lJ 9 09¢2 ).er.u (_g;).a d.LSLA.A B ‘;b}ﬂ [‘,5‘).3 quA.M.HJ
ONTAY Ll 3,080

E00°E  6700E  GBUUE  G°0UE  GO°ODTE  G1°00°E DTE GT'00'E  EFUUE  GOUE  G0UE  G1'DUE

N
Spring Summer
30°00°N W E
37700"N+ S
NO2_Mashhad
molec/em*2
ey Bl - 199505e+016
I 5.191405¢+015
300N B 7 =csss7a+015
I c.045140e+015
aurornd [ 5.054848e+015
[ 4.207214e+015
[ 5.714572e+015
33°00"N+
[ 3.2484585+015
N 2 257988a+015
32°00"N D_ GG_ 130 200 00 G20 n FS 190 280 a00 570 - 5 14
N
Fall Winter
WOUN W E

H
e NO2_Mashhad
molacicm A2
Il - 198808e+016
Il 519140524015
I 7 268587+015
I 6045140e+015
[ 5.0546482+015
[ 2297214e+016
[ 5.714572e+015
[ 2.248456e+015
I 2257968e+015

0 e 1o 260 30 529 o e 00 0 s
—— — = 14

00N

00N

M0TN

0N

200N

51 (Glo 03 (63t (simms 9 3enly ccslimatls oyl b 51 52 oo 3 41 (539750 S5 il (V) IS
(05155 : gi) Connl (ylaaSy s S solos (513 S5 lgi ¥o1F oo G Voo f

LSS el ¥ e aS st SGl g oSiug] (831 0uo 5 oddaw sleo ol sosls I 5880 sy sl
039555 Sl 5 8U lsr (FogIl oy BLI| gy sl el 0ad (3155 Slex ooy el
05g3 0LS o i g WRPLOT veiw 1581 5 5 5l .l oo oolainl Yo V8 o BV F Sloj o3l 6l
asl e ,0 5l eS e dguine el Gbool s 0 97 Lo, e o lis 1) ds 0 (9ges j9e
ol ol Sl b ez (sl 5 42 3 g S (S azpsf o o] (slosl LagT & 45 ai
OLAAM)M)\)B\))B‘S& Sgi> &.M.«.M)‘ J.WMJQJLC bl.a P""Sg5‘° sualine AR (o0 uLma ‘) QL.«M)B

g se o 35 By g b (g ol pegdle


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

A9 3l BA o lods (atmy Jlw (oLl jr pole (60 0,15 Sliudxs 4 s

YA

80+
% 60~
40
20
0 ! 1;4 0,7 0.3 0.1 0,0 0,0
- \ \ | \ \ | |
Calms 0.50-2.10 2.10-3.60 3.60-5.70 5.70-8.80 8.80-11.10 >=11.10
Wind Class (m/s)
o) Sy gt 0B | G000 31 00laituwl b Yo% G Yoo F 03 30 aguiien oo Oy s s Silgly8 29 595 . (V) S
.(olf&)Lfi
Spring e Summer

ossen . | 110%

0T17%

jorey it
' WWIND SPEED
(m's )
O »- 1110
Hl s:0-11.10
Bl =ro-se0
o Hl 2s0-=70
Fall | [ 2w-3e0
. . |  os0-210
1.47% R 4 . 0784
oguw / ‘ . | - 0ga%
Coom
LY TR
[

st Y

Obo) 9 by bl 5ler Joad sl (1 o 55 4 o 0ol Sy g oSl 512 0L (B39 e (F) S

(OB, ) Gl (LSS W Ko olod (g1 Sy Hlg8 TV G Yoo F o (g uSojl0d0 030 o


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

va by T BLS 1 g dgelio (yliw s 50 (59 i SIS 160 5Ly (s 2

x 10" 0 -
e 6.2 b ]L]L]L]L %
' I
S 20 F
= | 1
$ (LEEEHAAI R DEERPRARARRR |, 8
8 d ][ 15000 ~
2 6 1 E
E ][ 10000 2
i 5000%
:; |

0 0

Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov
Mo e I ags (d) 9oL (€) b slod (D) (59 55w ST 50 (@) S yiinn dildlo uKilio .(B) S
[RLERYITTIINT RTATE 20 FPIN SR PSR
Sy Mt i (B3l s (d) g0l (€) (s sled (D) (55,0 wSTgs (@) S i dlbble (Sl
Goly ol 10 59y ST 60 lade (p yidon ol 0uls oo)ji B)Js 2o Y VP LY F 5505wl osl

molec molec

. 15 7 . 15
adhge 418X 101 T2 ksl e o Jaie S 5 556X 101 TEE

Ol Sl 1) lade 0 ST Lls 5o g lade (i (Gl )0 355 deeSTed Hleme Sl
e Jlo Sl sbrole o a4 was o lid Sb S jo agiie el glp e glos S i wlale
alale .Skee Se S0 0l oo s Jlo 0y sla Jad jo oo jlare Glpzil g o)lo 1) Jlade o yiion Lo
él&)‘ )..AL.JO olo 3o UT )‘AM g}"]“‘J 9 dy? 9 &5) 6L®£:LQ ) )‘J.n.a u.:)...m..g ) ul.v..) bl.: J)MMA
IS 0 oylo 1y lade o yieS sV ole 40 g s Joysl 9 wole slole yo ol s Iyl a8l oo
Jladie Lo,as eole sles jo (881 s smd o i aS el oo 03,51 88l 0o Iy ailale (Sl 5d

Ao o lad |y glalasde BB Ol s 55 lare Bl il g o ls SLLSS


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

A2 5l DA o kol cpiomen Jlw (LSl p2> pole (g0 9,5 b &y i Ae

- &
£ L
o '
] 5
E g
£ @
- 3
0
z -

2006 2008 2010 201 2014
Date
1ge) M e (G133 VoV (oo UV ooF ST s (Sloj o3l 50 Lod 9 (359 i ST 60 (Slo (g o (F) S5
.(olf..b')lfj

2 et b Gl VNP (o B Yo ST Sley ok 5o Led g (g weSTss Sley s
Sy Sojgy 55 oS (5y5b A amd oo LS I (59 deaSTe Dl s g Les (i ugSae alal) o(F) JSS
L olade (n S Les g (nyiin 035555 denSTiss oM Jlo s el g ol slaje, 5o (s Lo

dboe Sl 6Mee Lo o Sloo slajs) 0 (s Sl 05 slajs; o 9 900

_ molec L . . c-
(st g 36 () (539 5 ST (L) (BN 033 ((€7) Lod () 0 ylamo Bl yzmil g (aSilua (1) Jgurr
O S5 03lail 03l JS 9 lioy 9 3l ccylinmsl (5log Juad sle (5l y (81 9 9 Lod O b (359 5 S50 (s
(OB 1pi0) Sginn ybeis (6130 VoVF 0 G Yoo F o5

5 R E1) ol ke eino

£V Y5y Y,VY O,YA £,04 sk nSiles
YENY Y0 V4,8 ¥Y.av SV Los opeSiles

VY V.4 V.00 VLYY VY- A0 a8l s Sl

K2 YAY AT - v VXY (1015 5,50 arnSTso opaSile
Y.Or Y0 1,85 Y,YA 23 sl Jlme 3l

1,%4 OA¥ V)4 Y 5Y £,0A Los oo Gl

YXf Y oYY Y5 YYA YvY (10%) il ays Jloxe Gl

VYF V.0V RN - FA - (L0) 355 0mSTig0 lemo il
.0V S0 L FY - ey Lo b (3550 AT (Sinra  y
oy S f S Y0 —of ey S 3 denS g (Sorad gy
RN . SV 4 B B b 5y deeSTed (Ko gy



http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

M by T BLS 1 g dgelio (3l e 58 (59 yid SIS 160 H LBy (s 2

=

Sa® e p0 5 55950 SemSTe0 5 (Bl o rdans Lo ol Hlre Bl g 5 Sile (V) gaz 50
81 G s Sl o3l S g b Jad sales sl (B s g (xhaw les 0l b 395 wenSTed G
Olal Jad jo ol jlade iy g Gl Jad (o ol Jlade o peS el 0l 00 gl YV L LY -
OeSbe sl ol 1) lade (eSSl 50 5 G iden Gl bad 5o 0l L Sl sl o snaline
0 & ol had 3 o1 Jlade (p S g lasl )0 e i o @S e saline xhw sles
B a3 (eSle 0)l0 1) jlade (n eS (Bl 53 5 Cn i Sl 50 OF e Bl &5 55k 4w
Loy 39 oo oualive Jlade (p oS 50l 50 9 (o yiten (Ll )3 aalllas 590 05k sl Seete 1oed 1
el Ol 1) Glaim Glsd g Wl e Sy Jlade b fad pelad jo (B s Lee Sl
e sladad ;o ol Jlaie (568 g b g i) slaad 10 (yig s denSTs0 uSile e o it
s 53 2l e o8 slaba 5 it 5 sloha 55 50 o1 one Sl ms e 2 ol
S Gt Wiy 5 5 55 5 ol iossl Iy i 33 il a3l e 5l 5 5 o0t a5 Iy sl
aS ol 0L 1en L;o}ll Ll 5l Glaae) 40 92 Olass plplo Ngh oo 7 OIS jeed cazge By b
03950 deS16d (Snrod oo Wigd oo Jad (nl 30 (e weaST6 Sl Bzl (99 Vb e
olid agie el lp 1y Lo iy cownl a5 sl cansy =2 0Y 92 P iy 4 odaw sleo g 0L L
oalssl b a2 o plid a5 wdbie =0 V0 0l ol sl u>_osl KV M CupS ETed AR o

Aloe 2l (Bl s (59 deSTiss 5l (A6 Sler (Sl

03975 daS163 Wi ! y5in!
JoS 5l g Lria )0 10,87 (qmsy pr lS 58 Lid po ) Loy s oo cls 3, 9 Sleogas calits
a7 5l oolial L Y08 B Yo o F (s, Soill o3l oy 3 dmSTess lale uilee oiloj (s
‘5‘).: u)s)...».: AM.S‘C’;O LS’LQ) Sy gn.».b A oddlive dale oo)‘ljo 9 Lf"'“" ual.u 6[@0)9$ ul.ufo u.:)...os
]JL:—‘ u"ﬁ) )| o.\.a] Cowds u.».b )L.\ﬁ.a SEOgeE H5oo ] 00 o.))ﬂ (V)Jf\w o -\-€r~° )% ).M)yl.i Jmi».’

Wl aSlls s pre 3o 0 10 licedsl ey anle 003l90 g il gl slao 90 e STBLSL
50 T T T T T

)
e
month=12 (\

40

Spectral Value

month=6

o] 5 10 15 20 25 30
Period (month)


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

A9 3l BA o Lo cpinay Jo 2 U8l 32 pole 60 1,5 Ol &y pii AY

(S5 55 i) Mo syl Sy s (V) IS

2 x10 _ | [ [ data |
.g 5ra ‘ fitted curve
g . , . e , . .
@ \
g 0 I I I I I | §1015
O T T T T T T
b -
L 12 E,
|_
| | | | L 0
15
10
_ 5%
_§ c
- of -.- .
Q
m - | | | | | |
2006 2008 2010 2012 2014 2016
Year

o) Sy 9 Mo o JBLe Sy (512 00 (5 paF 0 311 ()59 yid ST 63 Ao (Silo (5w () (M) S5
(55 i) ouilondly (Sloj (6 a0 (€) 9 gy (D) (T 00 Jono
Bd Gl e WNedee Bi Sloy gy Gl g sbaadge ()59 aenSTes W) arulxe lp
695 2 b il 3l ool L 305 9emSTiso Sloj 5 3l 40la 033153 5 b o gine slasilss
35958 nS1e8 dlbale b Sboj (5w (@) (A)JSS [0 050 co Al Xg; odiladl Sloj (5w
Sy S (©) 3 %9, (0) (T oud Joo Gloj (5 g Mo 0 ;b oSy 51y 00 (650l
A Sl 0395 w1 gy lade Cesl ol e 3 YNF (0 B Yo F ST o5l (sl oslendly

) 13 ™olec )
MLGQ 241 %10 o JL,,,JQJQM

9 L;’da"“ sl b aile @uu‘? L;L@;Lo‘)l.; 9 OMI sacuiw 059 dnSTgs slaosls )1 aJlas Q’l‘ )9
LYoo ¥ 58l Glej o3l 50 Spde s (5555 SemSTi 5l 2L Slgn (Sogll g jslate 4 88l w0
2l asily ole ;o H5e denSTleo Jlade cp iy wies o lis @l cwl ol colaiul YeVP

5 molec 5 molec

anse gy AIBXL0T == 1, kol s o Jlde (%5 5 5.56 X 101 ——
385 Syok 4 3)ls usSan alul; Lod b ()39 505 9enSTies &S wimd oo (LS (ulitlys sla el (o) 2
A S eder (FeS) fiien (igr deSlsd 5 wbiee (GRIED el Lo Jlu (2)5) 9w laole
laoly el 5l Jlade (g eS Gl Juad 50 5 900 1) 093 jlade o yiin b Gl Juad )3 agiee
5 0L b (395 S Ted (Siarod o pd b oo gz Cooms | b onl I 0l 5 aiien pl)T gt
-58 5l b (Sogl il jo Les sas o lis a5 cul —0.57 3 —0.36 ,lp g a4 e sl
S lyn Sssll 5 45 Lioe Sos 51 0 455 o5 ilen 5,15 by & S (5 e i (530 S
5 Sl oad 0yolne WrogS Lawgs (o) iz g e (Jlod laete b Bl (ST ng wiis


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

AY b (o] Bl ) g dgelio iyl 58 (359 i AT 60 58y (o) 2

m A5 ol 5o 2l (Sgls s olse (al den il oo 5l S 5 05 e 5 ST SIS (rizpen
Syge ol 50 5 g )b b ol el I ooVl ans o g aled (Sig)ly &5 (olSin 05
S s o5 aiilo o (b jed sl YL 5o os VT g ile 4 Wisd ood bl (55 4 reb w5
SenS1(68 (ot o o g Al oo 88l 00 ga Sogll Lasid gl eole sloel, 5l (SO gh oo 190
A5 bogskee AVl cpde 5o OIS (gl Olsie 4 agde Bk 5l cenl =2 )0 ol (8w b (g
s g BB Gl s 5o bagy095 Jlu 5l oobl )0 098 o0 Sl (nl g Sl Dlez 5 Il el ]
ATy Gl Csl (dend ES g ol S g (n i 6 Lag 093 59351 51 (SBU I (Sogll g arsly
oIl e Jalse Gl dod aml 50 alS (oo ooliin] (lowd g Sl i el 50 5 (Sake bl
Lo cdls i g lgn (Sogll 5l U slaslom (10l Caz g aiis Jge Sgde b 40 Ige (Sl
ol ploml e lsn (Sogll Ll gz a5 Sl 0,5 Soso s LB Slladl sl Ca
Setoe e SLAS Cunds St s bl @ ML 5 sl oS (6y0b 4 wilbie S0
wiejls gblie plo 5 0 3550 50 Jolw obml 6lp agin b a5 ol lis bl mls g asloy,
s Sluge oy yieS ads JUT 51 eolaiul b (VYN o idgm) sl ] drwgs 5w slalad o )l
alale . Sbee Sloy (g 3l biadlge ol Ba> 51 Bl Cawdy anle 03590 g i ool slae,g0
039 SemS1i60 g, Hlade ad s Wiy, eailesdly Sloj 6 95 (B> B3R 9 Bier amSTisd
S Sl 55 s 5 bt ol ZATX 10T T s s
2l 05 13 ey Sy9e ke s sl |, VYRS Jlo 4y gite ol Y8 b lsp a5 ls slaouy ¥
Ol ploy 38 L aslllas 3550 05l (sl Sgetin ol 5o (9 SeeSTigs eVl il ol (i b
L Sl Wiy, 2 Ol o il Kan 5 (o pme anllan (VYAF () 5 0lesSi) ol adly
Lol Lite a5 wisls ol (GIS) Ldliz ledlbl ol b sgie b 55 (AQD) lgn iiligy CuisS
3 9550 Soge dponn¥T adg Lice 53 Jlen gl 50 5 ailion andi hlog 005 5o al o g (Sl
Sl 0351 3558 wemSTie0 5 Blae Dy3 0unT (pitiay 5 Bl oo sages Sl 5 Jile Sale)S sl

OYA0 ), g (5 me)

&l

YO Yoof gylol 0590 (b 3y s 3O oM ailinwl-92 rousu¥T axllae .(VYAF) DI (sa!
ol ol k)l wlis IS ael o)LL

Goylanle soosls 31 ooliwl b ;35 by maw Ol owyp (T degans 5,5
YAl ol wd )| ool IS asls (b o o s

eolie sihas dez 5 s g ple olisls @l Lail oadwly Gblame (VYAY) op (sl o L

allasl d(eudy o ylem ya0)) G ) Jo CHLLl ((VYAY) ool Clag aez 5 olgol IS ¢ Lilo ST g
St alluils sle>


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

A9 3l BA o Lo (atms Jlw (oLl jr pole (60 0,15 Ol 4 s A¥

Lyl (0T (dasle ((Ban cpSlde (oo (SlS (Kb (555 soen] sailew el
b g (o S alzmo ¥+ oA Jlw 30 ol Allaie (B 33 b (5 30 S0y YT

wled pgr pedlio ) ooliiwl b (6 0w (LA Comdg (i 9 (L3 OTAN) i) ((dex
poke olfasls l)) (bl aels L «(VeFe—Vede glaJlo — geben 163590 anllao) (o) pow (Slovmw
OB b plie 9 6559L88

s plas Co s olSiils ol slgp (SS9 (Soiyginms 9 @bl gy zt OVTAY) (o s il
ez )| ol Lisil o soges bl gols LS (VYAY) s o coil>

aslllo) 190 (Sogll 31 (6t o SBASS (LS 23397 § Sy 3l (23! OTAT) e (il
ATAY w5 olEtsls iyl ol sl anl (3l (oo e (G090

oWl g xbw o3 g lgp sowis¥T 5 olap g OF laguwl ¥ IS .OFAY) demme (sobl s
bl (staro olKails il (ol IS asbip bl oleduol o il 5

oYl Clile Ol pudd S Wy LT (VAP Slhee todumg (G tdame Loy
16990 axlllas AQI g PSI gla aslis p pldl oy 9 WWAS Jlio &) pion olo V5 b lgp a5 Lis
3 5 Ol s lone (Mellin Giales (aage 9 (o alod (meg Ol plhietin 100

abolly (Sred Cape p 9B L s el (N5 0 (Sudd andle (IYAR) sexl slled
Sgedee swgd S olBidls )l swlis IS

oo (40,5 gl A (IFAY) Lo, (pliwgs it (s miiler ols sinhe toloske (Bolo
X0V ) ame bl 5 Ldl iz alome chgelion peid 30 03901 Lo S35 E 589 1 92 (slaklaia
iy i olKiils ol Lasil dgp (SogIl g 3lw e (VYAQ) Lazme ¢ jgumlie

ol A 51 (LB e 9 Sy (yline 1 T98 (SO g (anldl polic Sl (VWAF) (55 (i ane
3 RS ) kit IS asl Ll gdeo e 5

3 oolaiwl b wgeden 50 359! (St g SBGKIN (ouyz (VYA D) (S5 (diomi 5o Slmele
el dnss 5 Lila alno ol ol

Ol olKzils ol lasl oJ piiS g &l 51 abo —1gp SF3gIT .(VYAD) . jgate (cpalllis

9 &IN5l (S (VTAD) e (ool tozms ((gobotinn e Jlax (Bolo a5 aled )8
MY mo oS S 5o 5 (63 )90 alllano togpiuo el (519 (T O AL s 3

30 ok g pSejlail Oyl 4z o Sloj g (ol Jeloi (IFAT) apns (Sho oligagie
VAT Gy oKl sl (ol )5 asls (L «yl ol (owlioblgd Sy g (Lo Bt |

loonligid 398 do JuSid by gy ((VTAY) el ¢ 20l 130l e (B9 pme thazme ((S5mge
FO-FF Ve los 4 s cdguiieo 50 a9 loo 31 S0


http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.22287736.1399.20.58.4.9 ]

[ DOI: 10.29252/jgs.20.58.71]

AD b T L1 g sl i peid 33 (339 i dnS I 50 L3 5 (o) 2

Ol guadd Wgy ey -(VTA0) . o 0lessSs 1 e ol dilane fodm ¢ sond ¢ yual ((goamme toazs (S o
Alza (GIS) bl yir MBI s b S st 55 (AQD) Tga idbilagy S a5l
AT dxols 50 Cwodlw wlidms

Ghude, S. D., Van der A, R. J., Beig, G., Fadnavis, S. (2009). Trends in NO2 over the
major global hotspot.

https://aura.gsfc.nasa.gov/omi.htm.

Lamsal, L. N., Duncan, B. N., Yoshida, Y., Krotkov, N. A., Pickering, k. E., Streets, D.
G., Lu, Z. (2015). US NO2 trends (2005-2013): EPA Air Quality System (AQS) data
versus improved observations from the Ozone Monitoring Instrument (OMI).
Atmospheric Environment, 110, 130-143.

Pagiatakis, S. D. (1999). Stochastic significance of peaks in the least- squares
spectrum. Journal of Geodesy, 73(2), 67-78.

Samet JM and et al. The National Morbidity, Mortality and Air Pollution Study.
Health Effects Institute.

Schneider, P., Lahoz, W. A., van der A, R (2015). Recent satellite-based trends of
tropospheric nitrogen dioxide over large urban agglomerations worldwide.
Atmospheric Chemistry and Physics, 15(3), 1205-1220.

Shepard, Ch.(2004). Sea surface temperature 1871-2099 in 14 cells around the United
Kingdom. Marine Pollution Bulletin.

Van Der A, R. J., Peters, D. H. M. U., Eskes, H., Boersma, K. F., Van Roozendael, M.,
De Smedt, 1., kelder, H. M (2006). Detection of the trend and seasonal variation in
tropospheric NO2 over China. Journal of Geophysical Research: Atmospheres,
111(D12).

Vanicek, P. (1971). Further development and properties of the spectral analysis by
leastsquares. Astrophysics and Space Science, 12(1), 10-33.

www.irimo.ir.

Zhang, R., Tie, X., and Bond, D. W. (2003). Impacts of anthropogenic and natural
NOx sources over the U.S. on tropospheric chemistry, Proceedings of the National
Academy of Sciences of the United States of America (PNAS), 100, 1505-
1509.Pagiatakis, S. D. (1999). Stochastic significance of peaks in the least- squares
spectrum. Journal of Geodesy, 73(2), 67-78.

Zhou, Y., Brunner, D., Hueglin, C., Henne, S. and Staehelin, J.(2012). Changes in OMI
tropospheric NO2 columns over Europe from 2004 to 2009 and the influence of
meteorological variability, Atmospheric Environment, 46, 482-495.


https://aura.gsfc.nasa.gov/omi.htm
http://www.irimo.ir/
http://dx.doi.org/10.29252/jgs.20.58.71
https://dor.isc.ac/dor/20.1001.1.22287736.1399.20.58.4.9
https://c4i2016.khu.ac.ir/jgs/article-1-3076-fa.html
http://www.tcpdf.org

