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3- Total Ozon Mapping Spectrometer


http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

Y VPTGl oV ojlads (ool Jlo ¢ glawe Ol bles olad Jlo 4y ,i8

slr b 50,5 plsh 3l ST 5 ololid heb iz 0,805, legd S slaglish aslllas gl 3l ams g0 50
Han et al., ) col oads solitl (o )55 owlSinil slassly ;o 6 uSo5lusl i oS b cyan 5 B ol 5 S5
Mei et al.,) ol,Ken § oo iges slp (VYA | Ke2 5 L= 2005; Taheri Shahraiyni et al., 2014
HLégo 5 slaligh (95 g g pams « NDDIY a3l Jlael b g MODIS Slojais yglas 5l eoliwl L (2008
ole 59,5 sasns Lol NDDI a3l g MODIS glas 5l solaiwl b (65380 sl sy 50 a00,S jasein |,
2o g ainlyd el a5 ol Glis gl gl 5 a5 (g3, lK8T (SIS i 3blis 5l L 59,5 légh a3
5 Lewl 5,0 ddlaie 4o «Sanchao et al., 2006) sy a:8,5 |13 508 woix g Byd Jlod (oyf ol pe
o5 ailate 58 e JISB S50 5 e ol ool ST LS 5 0,5 (lish 9 & Wi o NDDI a5 sls o Lis gl
b S,b sk 5o o 5 o sk 50 p Sl 5 9,5 5 990 sleJws 3T Sl (Qu et al, 2006) w5 S
S8 BB L 50,5 1) pl e @ patlh Sute g (i poliie a5 wmd o0 (LiS (b sz la g, 5l eslinl
5 =0y sleools oS5 .(Yong, 2009; Albagami, 2019; Albarakat and Lakshmi, 2019) <l 6,5
w3 o ol ) pglad 59, 2 oot Jlesl (s Gl )T @08 ()l 5 05 (lish il (sl 590 5 Sramin
Lee et al., 2010; Li & Song, 2010; Albarakat and Lakshmi, 2019; ) s,ls céllas sue) slacsls b as
Oliee 0l 5955 5 o5 Qlsb b la Thy & azsi b a5 wes e (i o) 2 (eizeen (Ghazal, 2020
oolie alSews GBlibl 45 Yaane 5 (GUO €t al., 2005) sl so il 3l zge Jsb il b ,Le 58,5 gl Sl
Quetal, 2005) s, oo =Sla> 4 NDDI
Yueetal., 2017; Albagami, 2019; Albarakat ) ;g ;I iotw ;o oo 48,5 G slo ) las ¢ | slo Jlos 5o
s5bie Gred & 03 (oo gmme JLE 5 3,5 ooy il Sz 5o Ll et Olse 4 (& Lakshmi, 2019
S5 o i e )] Sealins sloonssy olad STy 5 asllhas (sl 1, (aomlio SUIGL o lsale (sbaosls
b S Thy @ axg b L 505 oy 4 b ye SlMbl gli5iul (pgas 0 Glojlgale nslas 5 Sladss
@ axgi b g sl conlitte e o sloossay ololiss 5 g5l KT 6l (g oS Ol «S1B) o sloosy
Ol S (o0 a5 S pslal (L3l dibie ol Jlgie slaple; Jsbo ;o (sloyg0 @90 4 laolsale 4l
Seolas oy gl 5 (Llar oBaus @ Sl raghy cnl 5o ulplis 350 (owyp oy (b jo 1) Sl N,
ool e ls Glaplsh Jlod o (e 00ls 5 mdge (G9! lanily 5l eslaial jo (aw Legs S
anlllas ol 0 4oy g S sl plomlr s 5 (55 5T olhs) (ol sl b vz B, 3,503,
Lol a5 s Ay olpl )8 ded 59, L9, T s 9 loylgrle Claslice Ol s Wig,y owy g 4 pol>
O 7)1 slalice sl Glnl o)¢ Bblie y3 alolo (glajLégs 5 aSh wi el Clusas (55Lé 90 5 sladlaie
Akbary & Farahbakhshi, 2015; Ashrafi et al., 2014; ) coulis 81 Jlos § oybins o 9 4,9 «3l,e slagblo
(S ilwdds g, p Oldllae jris 35 65 3 ans o a5 «(Namdari et al., 2016; Taghavi. & Asadi, 2008
555 B 3 g gl g sz 59) (w50 L0 ,S (Sehgien Julod 5 05 s (b pee oSl

4 - normalized difference dust index


http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

el 50 lojlgale pglat 5 giwe) ool b)) f

AYAY (5l 5 VAP ), g Blo g5l Y0 (JLu; YD () Sen 5 gob] Solaw s, YAV
Se>se Ny, W 4 azsi b Légs 5 slolsals oduzry s, Lo alool il e ;0 . (VYA ), 4 y9000e
A )50 Sy Dlasline eSS 5o Slojlgale Dlaslin sl eslitul b (52 )Lgn 5 Dl yess 2ig, b LUy
oy Slaslice 5 i Dldlas oMo g aSls y [Legn T (6 auadl ol sy 4 a5 Gl los o, o0
Ay oo sloylgale laalice 5550 o loie Cod 5905l o SS L o) 2 0590 Ego90 JAE il 00505 5 |

5L Glnl g a9, 2 k99,5 9z by Sl 8, plulil g aslllas o Ceeally (S

g, g olge

90 Ay idghy cpl o eolaiul 8,90 gloesls (V JSE) wll o Suiow (pl dalllas 5,90 00guze oyl ] )8 ddlais
8ol glsn oads (uuaS glaosls xy (e (Sooold lond el (i y50 (sloodls § (e slrosly atws
ot ghptnl ;iS5 (pulidlen Glojlu 5l )9iST ()8 des 50 (1 J9u2) Sebgioms ol YV (A8l 05 0l5ee
IS LS5 b ol ot s 5o () Jpa) s sloolSinl 5L sloss, SIS g2isF oyt sl
) el ool 5550 ailyg ) (loosls (Y AAA-Y + V) a8l o )90 10 danlllas 540 slrolKins! 0g)T,Le (slasg, ool
ool ;5 axdllas 3,50 0,90 (b 09Il e 59, Slaxi gazme Al Sz yS (ol 5l ookl b (e 05
loolias) (S5l 3 0 YL (Al slo)ls by 12 JLe 555 (63955 allolo (plulid Sz 035 o Siygis
59 Voo A Jlo jo Yo p)lez b Jgl slajs,y ol )L slajed o 381 (Sl o Sl g ,Lé 5 08 s
b 2k GBeb (1S g 7

aslllno 390 Allaio (g3 ledlpir Copdgo (V) IS

51 8b,0 ailygy polas Vb e e 4y s g TeIMa 9 AQUA (slaslgale (59, 0l plmil (slo om s 5 m

S35 o P95 3l ses i 4 Loy oS (ol Casdse b 55l gl 5 cals Bl 51 AQUA o lsale (9 5 o]

5- Present Weather


http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

A VPTGl oV ojlads (ool Jlo ¢ glawe Ol bles olad Jlo 4y ,i8

Jgd BB, 0 590 sblie 4 Coid o lgale S Cumdge Sloj alazd ;o 10 a0l 50,35 0 5iS 0 4 Jilee
‘B).) 9 AI’C GIS )| oolazwl Lu I8 ared ;AJM ul?u.)‘ Aqua o)‘ﬁ.bLa )‘ axlas u.:‘ 6‘,) ‘5‘>|)M| )JﬁLAJ Sg) M‘P
&M}l&abaugpyb.aﬁw.\gﬁju el 5l e Sop b ,le 90,5 5 o%wy@bmé&ij)f
)5 8 gy 95 Voo A Lo Y52 ol 55, )k sslo)lsale nola (o) Setgiv laollinsl slaosls
09.3 oolo t) YeoA 6Y9.’> )o Q‘)"‘ st)s 4.011.3)0 AS)L..C 9 \b)f ulﬁ}b u.....ula 61).1 MODIS )..5..44\/ ARV JL...J )‘
ua}Lw )‘ 6‘0)‘5ELA )JﬁLAJ S9y )‘ )L».C 9 o)f U’“'“}' C.la...u ‘5)51}'.’ 6‘,) 5,..0.7u 5 U"‘ L) (Y Js») KW ul.?L.."

ol oals ailo gy ol sy A )50 &S (el sals eolazw! NDDI

NDDI _asLs
azrgh b Al ol e (3105 g 9 G310 1810 Gt sl o A bl (3l sl (510,81 g
2925 53 M (Kool 5 (owiid (S phmadl) ks 51 (B« 8Ly pgeal 310 a5 odizi g5 @
o) Sl souls o slaosls (59, p3Y S gy pll 5l s 5 IS dslsl jo WSloads oral 8L 5o
3,5 sk aiels (NDDIY) jLe Jols ooy Jloy asls 5l sslizul b g MODIS saisiw lo,lgale pglas wlal
S w55 5 en) echliin st ulSl &y 455 L s, Jobo 5 ok ooy (ligh (bl s s Lk 5
SlaTis & arsi b ntlon b g (I3 e Jobo b a5 e olSal 4 A L 5 8.5 ulSl i o
Y wl 5o bl wyioo 5STam 4 (Gg,See +/FYA b 1 ,Ses +/F03) MODIS ¥ Wby o Gy gl ol (il
NDDI asLs by g pl )l 59,5 Golsiail s (bl sy o JBlas 44 (9,500 YVOO B 9 ,Se Y/1 +0)
aolss 3, 5l NDDI _asLs (Qu et al., 2006) 543 osliiwl (s 590 yob ds By g pl 756 Bi> (s Wilg o

Dgd oo dmwle (V)
NDDI = (p2.13um— p0.469um) / (p2.13um + p0.469um) (V) aoles

Mei et ) anb oo ! csp & ¥ gV slaailb ,o (TOAY ,awwil oYL ;o p0.469um 4 p2.13um a5
o B o) a5 5,5 anlss obml ) B 2) 5l b sl Sy NDDI asls 6,155, Jol> .(al., 2008
5Q;UMJ$9MGAJALN‘)GLEL~A+\ l))M)‘sQ)L.bQPjLQ)])O)L».CB.);ASW‘Lgmbl.mom\.\.:l.w.a
S Wil yldes HLe 55,5 Sl Ha8,m ams o plaisl 03wl il b Cude ol o i 4 il o Le
gdisn hlois jho a4y wil a8 Dad ax g G0 ) 4 09
szl 5wl 4 Reclass ;1 solatul b,k 0,50 slajg, sl NDDI jLe g 0,5 Guls sladiss ays 5 o
Ud))‘ aS GlaLa_v as O Hygo o] NG IR 4.0‘0)4 )L...(.: 9 o)f Q9 6&0054790 )I (_g)l...c 9 o)f 6Laoo5m

D5l w30 blis ks ¢55eS 5 jho (55l b sla Sy 5 6508 b plsie 4 05 yho I i ol sle ey

6 - http://daac.gsfc.nasa.gov
7- normalized difference dust index
8- Top of Atmosphere.


http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

wededod 58 slojlgale pglai g sine srosls oLl 4

o..\.;.bbol..i’.\ﬁ °)'.‘!5 ‘_ngdﬁ s:\.l..ol} ).'5[.44 )b .éb;‘s‘o 6..\..44.9...‘0)1..9 uj&js)uwBoﬁf}.mJSsJM U"‘ )o

2,k 2B ) (Al g ke b
ooliiw! 0 yg0 Sy goamw B0 ws | Wlasie (1) Jeus

omel Jlo (o) b0 il gl (aid -4z )0 dlie Job (aido-az ) aldlpie o ol s,

V400 VY FAIEA YEIFA RS )

VAAY VAAY FY/YF YOI JE Y

Va5 VEVE \tZAts YEIVO e ¥
VaAD Y- FOIVY YEIVE bl f
yavq Vo \AZAR YONY s 0
140 WYY \AZAN TE oliile,S 2
VAAY Vo FY/A0 AR Jriety y
VAAA VE. - \tdlad YV lg, A
VAP "YEY FLIF7 TYISY 2 q

14y VAT FAINE YY/EA NyPyes )
VAAY YA OV/BA Y88 zobs N
Y400 AR 0+ 1A0 YY) oS s Y
YaAD 2 O+ /AN AR OlaSe WY
140 Y FAIYO ARYAvd ol \Vf
14y Y. FAIPS YAY Sgnl V0
VAAY \f2 Fa/£0 Y.V FERY \$
140 Y. 0+/A] YAIAY e VY
140 RN OY/BA ARVNY e YA
yavy Yoof ov/es ARVATA ool 14
140 104 [ 3Yied TY/P R E
140 VY] FAIDY YFIAD Olen AR
Y404 W Ol YEIVO RT3 Yy
140 1141 OVIYO YOISA U, Yy
VaAs AYY 0+ 1A0 \RTAd o3 \A¢
YaAD WY OV YOIA s A
140 Y For-A YVIOY g \f2
140 VYA FLIVA YA A JO Yv

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

axdlao (ol 4o eolawl 090 wglai Wlaskin (Y) Jous

JOw; Fab (GMT) cels o)lsabs
\ ARV VIS 7R3 AR Agua
Y YeoM-#loY RVALA Agqua
Y YeeM-Fl Y Velod Agua
A\ Yo M FIY Ve Agua
I Yoo £l F AR Agua
4 YeoM-glf SATN Agua
Y YeoMFle ¥ Ve l0e Aqua



http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

v VEY s oY o)led cwmdil o aemme Sl yblie olad Julow 4, i

Tl el 9 T 0
39I1LE 59, Sl a5 wms e 0L () JSL3 )0 lnl (8 anss )3 (Suej laoliml 35lT L2 (slags, SIS @ss8
351,18 (slojsy slas (n 7eS 4 jshar by oo Gl gz Casns @ Jlod 51 S 55k & Sty slrelSyl )
i iy @ly sleelSinal o JLe 5 9,5 oasay g8y oy ad aSUT o ol Gy, A) Sblge oS! 1
ISy o5 johailen o)l 8 wg: 5t Loy 5 setigr el lsal (sloolSiinal Jolis o anlllas 3,50 ailais
o 03,8 425 1) (658 JLe 99,5 (slajs, anlllas 3590 dilate Jlod i3u 0 @ly laoliiml ws Bl s
Ly lsbo g9 (S5l 2 a5 S (oo IV Cl o (lpl 08 5o (7 JSK8) Lo slaols Jobo j0 (ke 505 sl @ je8
slaole ;5 Slgld (p jteS a5 5 sk Cesl ddlate p A o8l (Siginn SlaS9) (9)L 5 ples Llyd &b
95 23k Vb ey JUS 50 Ll ol ozl e i1 Sts 5 08 slaole o ()T Sl o tr 9 Gl 9 0
9 (Klingmiller et al., 2016; Chin et al., 2014) S cosb, zals 5 (o, ol (ol e slaybls
g Caw & |y JLess F slacidlad wais il g5 dadlaie ,o (NOtaro et al., 2015) v (5 ,0,l5 &l s
9 omoese) 5955 08 50 (S Slallle b Billas yol> anlllas Cony 350 gl sl 03,5 0ol 3 05" Jad 5o o]
2 Gl Jlod slooly o b plojan JLs3)S pl (idigy ) 050 £9,5 L a5 sl (lis (¥R (o Sen
Hamidi etal., ) o) o igiz (som 4 S8 - alzs (g 409> 595 2 kT Oz S0 5 olnl o plled gom
3590 ddlaie &gl g (597 (50,5 slagSl Cudlad ¢ Syl g5 BB 1581 (2013; Namdari et al., 2016
Olrl Crugiz 59, 2 Lege S S 55y 1) o illed Jlod slaoly (i (lan s g 9w (3he slop bl b aslllas

oo rgTe ssgoE

oo -as-oon

- PECU—

:| axllan 350 023200
S, s, Sl Al

I oo

[ 200-400

[ ] 4o0-600

[ ] soo-s00

[ soo-1000

I 1000 0 75 150 300 450 6500
[ = Kilometers

0o - -so-oon

T T T
PER B e

OIR) (20E doud 30 HLk 9 0,5 Lol jo sbjg ) lusi & gacmo (S0 23395 (V) JSCU


http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

el 50 lojlgals pglar 5 giey sWrosls bl

90
80
70
60
50
40
30
20
10

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC

295 ok 30 ek 99,5 b olpen i) 5 bl o wlale g 398 (Y) S

s2sE aas ;0 MODIS ooz AQUA o)lsale yolas 5l oolatul b jLe 59,5 sasay sl sl NDDI asLs
b 5o JLegs S 00,muS smay il Cou (P Jgaz) vl VA sga> 550 sl Gub b a3 S IS ol
ailaiie )3 a5 092 (5, 9 90,5 oy (n Fad IV A (Vo2 o)z U sl sz ils 13 addllas 3550 55, ke

Ca.‘a‘a 6‘f ol Q)BT)'} u.._i»l.uc )...a ‘(\“) o)Lo....':J de} )° Cewl oslisl dl.oj‘ axdllas S)90 0,99 ‘_Ao 3o Q‘)"‘ g_J).C

@l pglad jo ot glagle; wlul  jLegs 5 (VL (ibg bosd olulid sl VA jo jLe 90,5 5leaily

el 00
A5 390 3lal 535 2 NDDI (sl Lawgs ouis 331 30 uSilee (Y) Jguzr

Yo Al f Yo AlFY Yo AlFY Yo A o
-1~ %3 RN -/~ ¥4 AJ-¥Y oo
R S[VA NN AJ-¥Y olss S
N1 NN, o[ ¥Y -1-¥a s
SR Ao B SRR AL daml s 5 45l S8
“[oYE ALY “[-YA AL ol
AV NV R RV et bl
oYY -[-Y¥ “1-Y¥ S[eYY )bz Jle ez
S[VA A1-¥a AN A[oYY b o>
<[+ ¥8 EAR ooy ofeYe olaile 5
AN NN oo AL ETEIRNEIS
SfeFY SR Sy “[oYY Sl
R R - oYY e
R NAT YA oY o
NAT R A AN a3
S[o¥Y SR SN Y !
“levY BN Y AT &5y
“/-¥a s SRR WAL o3
AleYY NAT AR R ol



http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

A VPTGl oV ojlads (ool Jlo ¢ glawe Ol bles olad Jlo 4y ,i8

Oy paw olps asdi g a5 pelai g9, » NDDI a3ls Jlel 5l Jol> pslas (d € b @) & 5 F S
)Lf.é 9 \J; us)? as b; oulie Q‘B“(S‘Q )"BL“” L’é,..'a » .MQLSA UL..MJ ‘) dslllas Sy90 aglais (ReC|aSS) )Lf.és\))f
sy 59 NDDI (a3l ailis) (eSiles a5 wo o (LS o 2 i ool 0 lulids 5 (5L ST 59 &
A oo Hlis Jsl 59, 50 salis Jlade ablb oo /oY g /oYY /oYY o/ YA o g as Yoo A (Yo p,le> U ol
5 ! Sl Jlas 25u 52 Lo 5 (Vb aops b adllae )50 dgumme 32 5 Jlod aes JLégo S a5
ASlas da IS ol el 0 (P IS g ad o F JSE) conl oailigy 1) axlllas 0,90 00gasme S oyliw J 51 cise
Slagbsl ;5 (idsy Gliee (S 5 s 5 OLiwd ;S o)l Glapbinl ;5 Yoz sl 55, 50 ,Lésn,S b lade
P95 395 25 Brd Seow 4 )LE93,5 Jol moe @95 Lolren 9 9o 59, 0 Lol 09d oe snalive (635 10 g o b))
Sl (2952 doud (59, » L onuny lizmen (Jg el ALlIAT GalS 4 g, 00gume  Jled Ao o Ol by jlade
59 ilos S ay 2 1) L0 8 (tudigy duoyd (s (B JSE) ledol 5 5adsr ooyl slaplil s D0 5 F S2)
9y 2 oy 4 (€0 5 F JS&) anlllas 0,50 dilain p9ix desi (59) 2 518 9 3,5 by Suome Gl L psas 5,
) hegs  same Sl 5 585 JS8) 3] i o Jloo oz cha> Tz 5 405lSES b ool (Sl
I Ly Jlego )5 iy liee (AD 5 ¥ JS0) )l 55, 50 aSilian el ails JLds & (gl 59, eesms s
el sbbanss & JSo (F JSD) cwl ails ol per 4y |y 3,0 Olul,3T o Lpibiwl ples o aslllas 5,90 03ga5xe
e 5 (635 o Sletdn 13 pow 9 90 59, 3 )b gd I by gl Rl (JSB Gulul Sl 039 gy grla
Sl Gl slls oIl oy Gidu jo adly laplinl o L g 5,5 Sal a5 o5 camlive ()lg8 oo ¢piran 3,5
aS WS g Y Wl () g 0)ls Sletren (V JSE) liwjos 5 g ()8 oDl (sloslinl eVl Sl L a5
S8 5Lkege 8 Jlasl o Ll ailinls g aibincey (S i sbrdilols 5 ,Le g0 )5 130 o Jlo plad jo p9ix dos
(¥ ) bolSins! a8l 0o cosd8l ae ails slaaisl b pol> iogh 5l eow] Cavas gl cusllae ol ol a5,k
Sl g VYA ()], 5 jg0emee YAV (aigllS )5) oMl sloyliwl 05sgs ;985 48 50 (slojlanle Dowaily mlis 4
siblse ale> 51 (Mohammadpour et al., 2021) 1,1 o x5 dibaie g5aze o 4 (Salmabadi et al., 2020)
Sloainsd 655 IS crge ailieygls 50 93,5 Slaplish (Kiwge 5 ol ailain mhaw ;5 (5 )Le99,5 slagn 8
Sl ddlaio (g5, p I ool g s9x slrdailols LU Co HLége S


http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

wdedz 50 lojlgale pglar 5 giey sWrosls bl

wore
!

BT
!

woon

worud

P

NDDI piteis
[Jos
[Jo
[Jom
[
008
[ oo
005
oo
| kY
. oo
|
. o

[

0

75 150

30

450 0
Kilometers

Feroon

Fesoon

Foon

T
@ore

T
s09E

wove
1

wove
!

wrrN-

ERETE

=orn-

0 75 150

00

450 E00
Kilometers

Faam

foson

Foomn

T
aove

7E
!

WOTE
I

FOTE
L

woon]

woon]

00w

— 15

0

75 150

300

450

600
Kilometers

Faoon

Fsoru

fooo

T
wave

T
wave

@ooe
I

EOTE
1

woon]

oo

0w

[t spanme

NDDI yibets

B oo
| 3
. oo
o
o
o

0 75150

300

450

00
Kilometers

Foorn

Fsorn

Foorn

T
wove

T
@o0e

T
wure

Vooh Y92 o5l

(d) g po :(C) ¢33 :(0) (Jol :(@) W39, y29Lad (595 32 NDDI (oLl (f9) (5 55,0 5 Juolo (slaaiads (F) S



http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

AR

VEY sy oF ojles (ool Jlo o oo &l bole slad Julow 4 i

wore oo wove wave W wave
i i i i i i
—— s
a b
p— —
womnd oo
— —
warnd —
sl Laia )
[ et ipguinginn ] attespsaersms
T agijse ghdig 2 88 r o &
L] ’“ & 0 B0 180 30 480 B0 [ Joewapen | o000 o0 @ w0
| P [ =" B gl ——— O eSS
=]
wire wive e m ! T
s wire o .
= P = ot oo e
T
c e orn ‘ froorn
p— Lrors g L
p— Larors
woond —
wai, -
Ly
B Adhee 3)50 0300
[ ]sfreospsn I
——a 42 by o i
Bl isocass O 7510 X0 &0 ||y 513 W 4
= - 3l i s bl Kilometers
o
T T T
o e e . . .
wtoe o =lo

pow :(C) (pgo :(b) Jol:(@) g9, pelai g9y » NDDI ‘_,»u ‘5).,:)5.3 51 Qo> (reclass) @L@g Calds .(O) S
Yooh Yoz oyl :(d) 9

N 1.6.2008

K = T SN o > o
SN S LA T s 0

>
o

I 2.6.2008 |



http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

wdedz 50 lojlgale pglar 5 giey sWrosls bl VY

0.06 0.06

B =.6.2008 ’ . 4.6.2008 |

X 0.0 -
= T i P T aat D P Pl > T IR S . T
3 e LI I A R ) e 3 P i PR,
..-!‘3,/9-;{'/ “3"‘5‘;3/,\/;:)’3/9 Bt ve/" 3‘}/‘,‘.// DJ{W;/‘:T/ISJ/Q”'D‘:,’ G ,.u\/’
_3/" ;ﬁ,r""

Yooh Va2 FGY sbadjg, b ardllan 0,0 dlibio jLd 90,5 pligy glaw sy dulin (F) JSi

slagble b s)lszmen 5 Glpl @ldlar Susdoe Jds 4 oS coul (3T ans 5L (692 slaosny 51 (o ke 905
anlllas 5 gy 10,38 o (sl 2 pgllael lapmeens ) slaely 5 BT peiies 28 5 peiies Jsb ) 00
sl e bl 5l S plyie 4 3l ams 5o (T ()8 e3gume ofyg 41 5 4545 53y 2 O U 5 Hede sy
IR JLA)J ua.>LM.v )‘ oolawl L: 9 R b_udc) u_:‘.\.Q:Lmdc Lgl.boli’;.u.u‘ )Lt.éso)f 6l.®ul59.’a ‘S’LAB L;‘A"‘S‘)" O
L))J‘s als ‘Svl:ub g 9 @La.)) 9 @)9& R L MODIS LS Ve SUW) 6‘0)‘5ELA )JjLa) (NDDI) )L.C J..oLa.:
L)L'"'J U‘f‘ ‘5»)9 dous ° Jﬁﬂ)l.\.c 39 Sloss Egos @Lul.uo a8 aoMT Cowd A G:Lu d...lo R wla).; )L.C 9 J)f
Ggbas s (SKen pllai (glyls T Wiy, (SisSxr 5 )Le 50,5 easy 58y Jlsld Ll 5l 1l ) adlaie o5 ol
3,90 ddlate Jlod (idu 10 &dly slooliws] g Wb oo (ial38l Coin oo 4 Jlos 31 (5 Le 95,5 slajg, olaws a5
SRelSigl ;3 )L 50, Aty e aSiT o (oblges olSugl) Wlos S 4,25 1y (5505 L 59,5 (slajs, aslllas
Ol 3l caile S8 5lhs g e cdsdl laal (@] glolKis ] Julds axlllas 550 ddlaio oy Jisu ,o adlg
aS ols Jlgen jaiS oy L8 Oldlhas L Slwlin ol Lol dlllas mls jl dlol> Legs 5 cdale
k3o goto gl (o35 5 559 lrilos iz 5oe ) Cunns  Jidss S CALE Gl o ains e o
Akbary and Farahbakhshi, 2015; Mohammadpour et al., 2021; Namdari et al., ) el ale g5 5o
oy 9 (59, p 0ad dewlre NDDI a3l b [l go 5 ey Slolie a8l choeails azes ¢ yuian (2016;
aslllas 5,90 adlaie S ;0 NDDI a3l ailjg, Sl a5 ols lis 5 casls cillas ol 0,6 dad jo Légs S
Laogy Vo oA Yo ooz B sl slojy, (b 5o Gled 9 edgr cbiel iloal @Xb) 5 a9 slaplivl 59, 2 9
U"‘ Sl aisls o‘).o.é a ‘) )l...c5o)f W}J Gk.w d&ls dxlllas S99 aslais @)&lw 9 (_g;).n ‘_glbu.u?u)\) (r:s.w
2 e o8l g Glojlaale Dlllas L Jlols slagylinl o ol Liels > slplvl o jLlégs 5 ol
Mohammapour et al., 2021; Nabavi et al., 2016; Salmabadi et al., ) cuils Slysan « cue) Sloaliv
R R 05>LC]¢.3L’> axJlas Bl Lol ST ol d...>|~>).> \)‘b) )'5) r aQ (51..3 Sldlas o as usl&u LJJ‘ L: ‘(2020
Loz JLege S iedsy gl g 0B ailop 53 59, ez (b 5o Olsb atugy lojlsale (05T e 4 3l )

u*‘*"?‘&" ,‘;_,ﬁf_> U")B 6&}5)&)))[.?.650; L}““"‘"?’ M}u r “).s) W 0)91).")95;\.0 ua.‘>L...J)| oéLo.....u‘


http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

WY VET ol ¥ o)led cuml Jlo o shamome Sl jblive oLab Juloxs 4 i

31 okge S slaslaz; £58y Loy yo JLegs Sl (il ol aSl @ a2 g5 b S (o0 ST ) JLéga S
Arkian & Nicholson, ) casl _aob Lo 10ss 5 e o 4 oduaw, (il (65,50 51 (55 Lide 99,9 ol ailse
@l 5 ol 5 (b L ;5 (wguine Dlyd 4 e S o Sbml (L2 LS 50 a5 Slugi S 4 5 (2018
bl e 4 63,5, 5 009 Sl (slojlmle nglai g Sladsi g5le, AT 5 adlllas b 4T 0 aaly> ailacs
s e nlplo ol (aome Db 5 59500 odsy (2bj)l 50 (g S ol udgy gl gy @ 4295 L)
O slome 45 S oo 3l (Lol e jl50 51 eS8l 00o) (ool Bae wily 5 sl lsale aslllas 550 5, sl
Slagn B by g e b dihte puliies g plae LU g (9w slacido g glagble b olpl o g dibie
adlate ;o Gl glask 5 o> leailbels 36 cou Legd 5 laatus 6T IS arge aila 55 0 jlegs S
5 @olbl Sobes iy VTR (e 5 Blo (ol YAV (iglS 5 OYAD (i b g 6,5 Col o0
5,5 o0g0y Slyeais Linl 50 MODIS il slo S5s 5 (slolsnle yyols Jomilsy 4 dgs b 45 (VY40 o)),
oo el lamlioe glaosls M5 L5 45 glo lgnle slaools 5l oslitusl cganme 5 A (3l 5T o3 4 JLé ¢
Jelos 5o Faldliar il 60,505, Al anled (oo 1) )L 9 05 oy Llod 5 g3l b alulid 6l
97 s 3l (a7man (6 huail LS 5 4y bgy o Slalllas (sl 45wl oo Jle,5 (gzmen (arms Sl ible
595 slapbsb (ids mhaw Wlgi e ol Slialie n Bro 4SS aSil Bds 4 bl o aldloe el
e o 935 5o ity S Obled s & @il gelz dBs S o | T 51 56 slanaly 5 L2
polie D Yol 0,00 S5y cw g Sloyleale Slanlice glaosls g3 o 3l oolaiwl b jlegs 5 slaslas ) 068

255 el

&lw

U‘J‘i‘ u).c )Q )L.Lﬁ\);LngeLi..wl? W)JAA 9 ‘5>L1))l gLSJLM:L..M: \Y“\ﬂ L..)G._‘B A.NULA‘ 9 C)"‘ L§JL"> R ) 63)551*’ Lg“\‘“}‘
FrO-FEO YA 5oLY 5 kol DY 5,90 srmb sl ya sloing

o,ble Slllas Judow AYAV. gaiguly; Lo de 5 (500 65T (e silomtr bdorme e §igl ¢ pumadlone o gu_,alﬂ
A o lody ey Jlo e Ol ble Hlad Jdow aloes (Yo VY = 1297) alli YY 0,90 ;0 ol )8 ez jo JLégo S
FE-YANYAY e

12,90 adllhae) [leso S wad laglish oS > (giluaned 5 (Sehgiew Jodod AT L2535l 85 e 5 S]
FOV-YYY AT 50l BB o)l (eaopls Jlo ( oLl iz slad iwgh- sole sanldad (o) pl 0y Coi

Slybles dloes oyl 0y 0,les 0,5 5, BeT cp yaual slas o 9> sladlaie (505 (g3l Jae ATAY. pulBoess (igblS
slaligb }b)&ZT Gy, 68l o Slae oLl AYAAL i8> Lo g Lo joemms (polaiz! ¢ daze gl taable o JLo>
oylosds (i Jlo (ble piassST cwdige cdRgh— cade dle (05 Ll (60,50 adlllae) Sis bl o JLégs S

VAL YA Ll (p g 9 S


http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

ez 50 lojlgale pglat o giwe) ool b)) \F

‘5'..>L-.:|9Jb oL?AiQ )‘ Q‘)"‘ g.JJ.C Bl )L&jo)f oy (o) 2 AYaD . 6)9) o;b 9 ‘Sm GW)J e ‘UJL..C ‘Lg\)l.:i Solrw J....7L1)
A0 uLMAHL) 9 )LQ.g Av-ay. o)Lmi] n)|5¢.; ‘5705).) 9 (SAJ.: 41.?(.4 (S OU}Y g9 Ol A.J.J AJ.IUQA)

Dbl Ao (ol (28 a5 )50 5 Slaplis L olen lajs; Slsld Slits Wigy (o) AT Js (Il
N emAY YA Ll Y o plen oty Jbo e sl Lagoes

L BLsyl o 15 jhége 5 slaailobe (5B 4l AYAL. i danes dozme 5 (05 58T i dgmy 25T (e Gy o Blro (55le
VFA-VAR - A PAF sl ¥ 0 ylons (FR 090 «saabs sbidl i (el imghs csltl s 5o S sa58 5 dyian (slaailol

LS)LMM 9 6‘0)‘5&&) u‘.\.ojy 4...»)[.0.4: 9 5315‘9 Avaa. L;‘u..a) ;.».».Io 9 LSLC s@‘)sl.j L.‘:'“ibnj)b [N sd.ﬂ.a.Lw 50315 s)%m

XY-10: DY e S bls olad Lulod (Y- VA = Yoo o) ol sé sla,Liss 5 ulos 5 AOD sus

Akbary, M., Farahbakhshi, M. 2015. Analyzing and Tracing of Dust Hazard in Recent Years in
Kermanshah Province, Int. J. Environ. Res., 9(2):673-682.

Albagami, S. 2019. Spatial and temporal analysis of dust storms in Saudi Arabia and associated
impacts, using Geographic Information Systems and remote sensing, PhD thesis, King Abdulaziz
University.

Albaraka, R., Lakshmi, V., 2019. Monitoring Dust Storms in Iraq Using Satellite Data, Sensors,
19: 3687; doi:10.3390/5s19173687.

Arkian, F., Nicholson, S. E. 2018. Long-term variations of aerosol optical depth and aerosol
radiative forcing over Iran based on satellite and AERONET data, Environ Monit Assess 190: 1-
15.

Ashrafi, K., Shafiepour-Motlagh, M., Aslemand, A., Ghader, S. 2014. Dust storm simulation over
Iran using HYSPLIT, Journal of Environmental Health Science and Engineering :1-9.

Bangert, M., Nenes A., Vogel B., Vogel H., Barahona D., Karydis V. A., Kumar P., Kottmeier
C., Blahak U. 2012. Saharan dust event impacts on cloud formation and radiation over Western
Europe, Atmos. Chem. Phys., 12: 4045-4063.

Barkan. J, Kutiel. H, Alpert. P. 2004. Climatology of source in North Africa and the Arabian
Peninsula, Based on TOMS Data. Original Article, Indoor Built Environ 2004, 13: 000-000.
Chang, SC., Chou, CCK., Chen, WN., Lee, CT. 2010. Asian dust and pollution transport—a
comprehensive observation in the downwind Taiwan in 2006. Atmos Res 95: 19-31.

Chin, M., Diehl, T., Tan, Q., Prospero, J. M., Kahn, R. A., Remer, L. A, Yu, H., Sayer, A. M.,
Bian, H., Geogdzhayev, I. V., Holben, B. N., Howell, S. G., Huebert, B. J., Hsu, N. C., Kim, D.,
Kucsera, T. L., Levy, R. C., Mishchenko, M. 1., Pan, X., Quinn, P. K., Schuster, G. L., Streets, D.
G., Strode, S. A., Torres, O., Zhao, X.-P. .2014. Multi-decadal aerosol variations from 1980 to
2009: a perspective from observations and a global model, Atmos. Chem. Phys., 14: 3657-3690,
doi:10.5194/acp-14-3657-2014.

Desouza, Nirmala D., Baby, S., Qureshi, Muhammad S..2011. Evolutionary characteristics of a
dust storm over Oman on 2 February 2008, Meteorol Atmos Phys 114:107-121.

Ghazal, Nawal K. .2020. Monitoring dust storms using normalized difference dust index (NDDI)
and brightness temperature variation in Simi arid areas over Iraq, Iragi journal of physic, 2020:
Vol: 18, No: 10: 68-75

Ghedira. H., AL Rais. A., AL Suwaidi. A. 2009. Developing a new automated tool for detecting
and monitoring dust and sand storms using Modis and Meteosat SEVIRI- MSG data. IGARSS.pp.
905-908.


https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D9%85%D8%AD%D9%85%D8%AF%D9%BE%D9%88%D8%B1
https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D9%85%D8%AD%D9%85%D8%AF%D9%BE%D9%88%D8%B1
https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D8%B3%D9%84%DB%8C%D9%82%D9%87
https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D8%B3%D9%84%DB%8C%D9%82%D9%87
https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D8%AF%D8%B1%D9%88%DB%8C%D8%B4%DB%8C+%D8%A8%D9%84%D9%88%D8%B1%D8%A7%D9%86%DB%8C
https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D8%AF%D8%B1%D9%88%DB%8C%D8%B4%DB%8C+%D8%A8%D9%84%D9%88%D8%B1%D8%A7%D9%86%DB%8C
https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D8%B1%D8%B6%DB%8C%D8%A6%DB%8C
https://jsaeh.khu.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D8%B1%D8%B6%DB%8C%D8%A6%DB%8C
https://jsaeh.khu.ac.ir/article-1-2938-fa.pdf
https://jsaeh.khu.ac.ir/article-1-2938-fa.pdf
https://www.researchgate.net/institution/King_Abdulaziz_University
https://www.researchgate.net/institution/King_Abdulaziz_University
http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

" VEY Gl ¥ o)lad copjly Jlo e shaoms Sl jblbivo ol Jeloos 4,545

Goudie, A. S, Middleton, N. J. 2001. Saharan dust storms: nature and consequences. Earth-
Science Reviews, 56: 179-204.

Guleria, RP., Jagdish, CK., Pan SR., Nand, LSh., Harinder KTh., Pitamber PD., Mahavir S. 2011.
The assessment of aerosol optical properties over Mohal in the northwestern Indian Himalayas
using satellite and ground-based measurements and an influence of aerosol transport on aerosol
radiative forcing, Meteorol Atmos Phys 113:153-169.

Guo, N., Liang, Y., Wang X. 2005. Quantitative Identification of Dust and Sand Storm Using
MODIS Data. Key Laboratory of climate changes and reduced disaster, Institute of Arid
Meteorology, CMA, Lanzhou,730020, China 0-7803-9050-4/05/$20.00 ©2005 IEEE.

Haiping, L., Xiong, L., Zhuang, D. 2003. Research Progress and Future Development of Remote
Sensing Monitoring on Sand-dust Disaster in China. Progress In Geography, 22(1): 45-52.

Han, T., Li. Y., Han, H., Zhang, Y, Wang. Y. 2005. Automatic detection of dust storm in the
northwest of China using decision tree classifier based on MODIS visible bands data. Geoscience
and Remote Sensing Symposium, Proceedings of IGARSS, IEEE International, vol. 5, NO. 25-
29, 3603-3606.

Klingmuller, K., Pozzer, A., Metzger, S., Stenchikov, G. L., Lelieveld, J. 2016. Aerosol optical
depth trend over the Middle East, Atmos. Chem. Phys., 16: 5063-5073, doi:10.5194/acp-16-
5063- 2016.

Kutiel, H., Furman, H. .2003. Dust Storm in the Middle East: Sources of origin and their temporal
characteristics. Environmental Problems Affecting Health Original Paper, Indoor Built Environ
2003; 12: 419-426.

Lee, Y. C,, Yang, X., Wenig M. 2010. Transport of dusts from East Asian and non- East Asian
sources to Hong Kong during dust related events 1996- 2007. Atmospheric Environment XXX:
1-11.

Li, X., Song W. .2010. Dust Storm Detection Based on Modis Data. Liaoning Technology
University, No. 47 Zhonghua Road, Fuxin, LIAONING, lee_xian@126.com.

Mao, K.B., Ma, Y., Xia, Wendy, L., Chen, Y., Shen, X.Y., He, T.J., Xu, T.R..2014. Global aerosol
changes in the last decade: An analysis based on MODIS data, Atmospheric Environment 94:
680-686.

Mei, DI., Xiushan, LU., Lin. SUN., Ping, W. 2008. A dust-storm process dynamic monitoring
with multi-temporal Modis data. Geomatics College, Shan Dong University of Science and
Technology, Shan Dong Qingdao, 266510, China.

Middleton, N. J, Chaudhary, QZ. 1988. Severe Dust Storm at Karachi, 31 May 1986. Weather;
438: 298-301.

Mohammadpour, K., Sciortino, M., Saligheh, M., Raziei, T., Darvishi Boloorani A. 2021,
Spatiotemporal regionalization of atmospheric dust based on multivariate analysis of MACC
model over Iran, Atmospheric Research, 249, Available online 17 October 2020, 105322.
https://doi.org/10.1016/j.atmosres.2020.105322.

Nabavi S.O., Haimberger L., Samimi C. 2016. Climatology of dust distribution over West Asia
from  homogenized remote sensing data, Aeolian Research 21: 93-107.
http://dx.doi.org/10.1016/j.aeolia.2016.04.002

Namdari, S., Valizade, KK., Rasuly A.A., Sari Sarraf, B. 2016. Spatio-temporal analysis of
MODIS AOD over western part of Iran, Arab J Geosci: 9:191.

Natsagdorj, L. D, Jugder, S. Y. 2002. Analysis of Dust Storm Observed Mongolia During 1937-
1999. p12.


mailto:lee_xian@126.com
https://www.sciencedirect.com/science/journal/01698095
https://doi.org/10.1016/j.atmosres.2020.105322
http://dx.doi.org/10.1016/j.aeolia.2016.04.002
http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOI: 10.61186/jsaeh.11.2.1]

el 58 (slojlgale pglai g gine) soesls oLl \#

Notaro, M., Yu, Y., Kalashnikova, O. V. 2015. Regime shift in Arabian dust activity, triggered
by persistent Fertile Crescent drought, J. Geophys. Res.-Atmos., 120: 10229-10249,
doi:10.1002/2015JD023855.

Orlovsky. L, Orlovsky. N, Durdyev. A. 2005. Dust storm in Turkmenistan. Journal of Arid
Environments 60: 83-97.

Park, SU., Anna, C., Lee, E-H., Park, M-S., Song X.2010. The Asian Dust Aerosol Model 2
(ADAMZ2) with the use of Normalized Difference Vegetation Index (NDVI) obtained from the
Spot4/vegetation data, Theor Appl Climatol 101:191-208.

Qian, W., Quan, L., Shi, S..2002. Variations of the dust storms in China and its climatic control.
Journal of Climate, 15: 1216-1229.

Qu. J., Hao. X., Kafatos, M., Wang. L. 2006. Asian dust storm monitoring combining Terra and
Agua Modis SRB measurments. Geosciences and Remote Sensing Letters, 3 (4): 484-486.

Qu. J., Hao. X., Wang. W., Wang, L., Kafatos. M. 2005. A Study of African Dust Storm and Its
Effects on Tropical Cyclones over Atlantic Ocean from Space. CEOSR/SCS, George Mason
University, 4400 University Drive, Fairfax, VA 22030, USA NASA/GSFC/614.4, Greenbelt, MD
20771, USA, 0-7803-9050-4/05/$20.00 ©2005 IEEE.

Sanchao, L., Qinhuo, L., Maofang, G. 2006. On Asian dust storm in China by combining daytime
and nighttime Terra and Aqua Modis data. IEEE Geomantic and Information Science of Wunan
University, 31 (20): 1051-1054.

Shigong, W., Wang, J., Zhou, Z. , Shang, K. 2005. Regional characteristics of three kinds of dust
storm events in China, Atmospheric Environment, 39: 509-520.

Taghavi. F., Asadi. A. 2008. The Persian Gulf 12th April 2007 dust storm: observation and model
Analysis, EUMETSAT Meteorological Satellite Conference, Darmstadt, Germany, 8-12
September, EUMETSAT P-52.

Taheri Shahraiyni, H., Karimi, Kh., Habibi Nokhandan, M., Hafezi Moghadas, N. 2014.
Monitoring of dust storm and estimation of aerosol concentration in the Middle East using
remotely sensed images, Arab J Geosci , DOI 10.1007/s12517-013-1252-3.

Thuraya, M. S., Al-Dashti H. 2011. Optical and physical characterization of “Iraqi freedom” dust
storm, a case study, Theor Appl Climatol 104:123-137.

Wang, X. M., Dong, Z. B., Zhang, J. W., Liu, L. C. 2004. Modern dust storms in China: an
overview. Journal of Arid Environments, 58: 559-574.

Ye, D. Z., Chou, J. F., Liu, J. Y. .2000. Causes of sand storm weather in northern China and
control measures. Acta Geographic Sinica, 55(5): 513-521.

Yong X. 2009. Detection of Smoke and Dust Aerosols Using Multi-sensor Satellite Remote
Sensing Measurements. A dissertation Phd, George Mason University.

Yue, H., He, C., Zhao, Y., Ma, Q., & Zhang, Q. 2017. The brightness temperature adjusted dust
index: An improved approach to detect dust storms using MODIS imagery. International Journal
of Applied Earth Observation and Geoinformation, 57, 166—176. doi: 10.1016/j.jag.2016.12.016.


https://www.sciencedirect.com/science/article/abs/pii/S1352231004008994?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1352231004008994?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1352231004008994?via%3Dihub#!
http://dx.doi.org/10.61186/jsaeh.11.2.1
https://ndea10.khu.ac.ir/jsaeh/article-1-3162-en.html
http://www.tcpdf.org

