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Objective: The dust cycle is an integral part of the earth system, which produces about
2000 tons of dust every year, of which 75% settles on the surface of the earth and 25% on
the surface of the oceans.in this research, In this study, to study the occurrence of dust in
the northwest, west, and southwest regions of the country, hourly dust data including
horizontal visibility (vv) and precipitation in the 2000-2020 statistical period were obtained
from the National Meteorological Organization. Also, to calculate the aerosol optical depth
(AOD), data from the MODIS sensor with a spatial resolution of one kilometer for the
years 2000 to 2020 for the two spring and summer seasons with an average of 6 months
were prepared and processed on the Google Earth Engine platform.

The results showed that there is a negative correlation between horizontal visibility and
aerosol optical depth (AOD), such that horizontal visibility decreases with increasing
aerosol optical depth. Also, MODIS sensor studies on precipitation and AOD showed that
the dust trend has decreased with a relatively steep slope from the southern station to the
northwestern station. And stations located in the northwest of the country recorded lower
levels of dust than stations in the west and southwest. However, this trend was not true for
western stations. Also, the areas that experienced more rainfall had the lowest AOD, so it
can be concluded that the source of dust input is the southern regions, which, with the
increase in dust in the deserts and plains of the neighboring country, the amount of dust
also increases in the western and southwestern provinces. Strengthening vegetation can be
considered as one of the key strategies for controlling and reducing dust in arid and semi-
arid areas.
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Introduction

One of the most important conditions for the creation of dust in unstable air is its presence or absence, if it
normally exists, unstable air is sufficient, and it is a thunderstorm. and if it can cause dust ( Alijani,1997) in the
Middle East region, the main cause of this phenomenon should be found in the largest sand desert in the world
called Rab al-Khali, which is located in the countries of Saudi Arabia, Yemen, Oman and the United Arab
Emirates. (Abdinejad,2010, Shahsuni,at all, 2010) according to available statistics and information, when micro
storms occur, more than 80 percent of the country's provinces are affected by this phenomenon; So that the
number of affected provinces has increased from three provinces in 2013 to 35 provinces in 2015. (Khairullahi,
2014) the main purpose of this research is to detect and identify the sources of dust storms using remote sensing,
to investigate the effect of AOD factors and vegetation in the long term on the changes of fine dust in the study
area and the Middle East.

Materials and Methods

In this research, in order to study the occurrence of dust in the northwestern, western and southwestern regions
of the country, hourly dust data including horizontal visibility (vv) and precipitation data were obtained from the
National Meteorological Organization in the statistical period of 2000-2020.Also, to calculate the AOD and from
the MODIS sensor with a spatial resolution of one kilometer for the years 2000 to 2020 for the two seasons of
spring and summer with an average of 6 months, it was prepared on the Google Earth Engine platform. And
processedin the following, SPSS software was used to check the correlation between AOD data and horizontal
visibility. Ground horizontal visibility data was obtained from 31 synoptic stations that are distributed within the
study area.Then, from the horizontal visibility data in the spring and summer seasons, which were in the form of
three hours, they were converted into the average data of 6 months, and then the Pearson correlation test was
performed separately for each of the years, and finally the scatter plot was drawn for each year.

Results and Discussion

The graph and correlation table show the high correlation between AOD data and horizontal visibility data, so
that the lowest correlation between horizontal visibility data and AOD is related to the years 2001 and 2002, and
the highest correlation is related to the years 2008 and 2009.In general, the negative correlation between the two
AOD data and the horizontal visibility data is quite clear. This indicates that with the increase in AOD, the
horizontal visibility decreases. This shows a logical relationship for dust phenomena and horizontal visibility.In
the following, the dust optical depth (AOD) maps show the amount of dust changes from 2000 to 2021 in the
studied provinces and neighboring countries. The highest amount of dust during these years is more in the
southern and southwestern parts of the province. It was KhuzestanAnd the process of changes in 2008 and 2009
has involved more area of Khuzestan province than other years. But in general, the process of changes has been
constant and the amount of dust in the south and southwest of Khuzestan province is still more than other
provinces are studied.

Conclusion

The general trend of dust changes is that from the south to the northwest, the trend has decreased with a
relatively steep slope. Stations in the northwest of the country have recorded lower dust levels than stations in
the south. However, this trend has not been true for western stations.so, according to these analyses and the
average dust recorded at the stations, it can be concluded that the source of dust input to the studied provinces is
the southern regions, and with the increase in dust in the deserts and plains of the neighboring country, the
amount of dust will also increase in the western and southwestern provinces. Comparison of precipitation data
shows that the difference between the least and most rainy stations is very large.Considering the precipitation
and AOD maps that show that they behave in line with each other, such that stations with lower precipitation had
increased AOD, and the opposite is also true, the above findings also emphasize that enhancing vegetation cover
can be considered as one of the key strategies for controlling and reducing dust in arid and semi-arid regions. .

Keywords: Aerosol optical depth, Rain, Modis gauge, Western half of Iran.



o3l 3L g 8 3 oy (bl ¢ 5le) (s g (fdibaio Ol gk (w3 99
G191 (08 @9 9 (95 dowd 4O 90 (3 04198ko gl !

T35 58wl pas (5 ol Sl BT Iy 5 Jgis ¢ gy Aol

abbly Lolpl Jwyl ooyl e oRish elanl pole 0aSil b ldlhs 095 (wlidlen g O 65 g N

atemehruhi72@gmail.com

zeynali.b@uma.ac.ir :aebbl, .oyl < o)) e dood)) siome oKl ¢ eloinl pole 04Ky ¢ nndo (sldlyin 09,5 uolidlon 5 Ol dliwl ¢ Jguns 0diny 5 .Y
s.asghari@uma.ac.ir :aebll, .ol pl e ol o sl Gase slRusils ¢ eloin] pole 0a80El (amds (sLdlyin 09,5 «(559098,50555 Sliasl ¥

oS> o OlNb!
NS (o0 g5 L 93,5 (5 Ve 390 Al oS Canl (e i S A 2l i e 505 a8 s goi
allae ¢ GimgRy cnl )t oo 98 gl paw )3 1030 g (o) aw )3 1o )SVB Hlade ol 5l &S simoj dlie

43 @8 ol e 95,5 (sl laodhy 95 ©p s g e o) Jlad aidbate 3 )lé 9 5y Bl
dslono (gl izman ¢ 13,5 I51 a8 wlidlsn lojl 1YY=V ere (g)ll 0y )3 ()l 5 (W)
Sl o soghS Sy (o S5 )38 | (MODIS) updge oaimivs | 3l 5 {AOD) Jusg T (Sl Gos
D3 2590 9 ad el &l IS5 il 53 0le £ (Sl b il g 5lee Juad 93 gl VY BV Lo
O )l 392y (e (Stuen (AOD) 35 30y (Sl Gos g (Bl 03 plo &5 2 (LS @lo 85 1,8
5 Bk 2590 5 e ediozius Slilllas (ppiamadgdi o o (1 03 (Juog ST (Sl Gas I L & 090
@b s s b jle 90,5 Wy (o) Jloud oK) Cuows 4y (o8> oK) Cuows 3 &8 0l L AOD
@ S ) (6305 e 5 0)5 lie B S8 508 o) Jlod )3 &5 ool 5 sl 0ad ialS
Opxed Sl 0395 B3lo (2 laeliuml sl Sgy cpl bl Alea ST cd ()8 Cg g (2)f ol
s i o ossy L3 1, AOD (lise cyinS 13,8 4105 |y (5t Gl e o (lnciand
2938 Sbeadd 5 lagbly 3 )bé 52,5 (Il L & Abbie g Bblie )l 53,5 (299 Liia 88
@ Nl e (LS Gide Cogli ABloe (Bl (E O g (2 il 1 5l 505 Gl wluen

D5 )8 Sid da g Sid 3ble )3 5lE 35 ials 5 Sy slp ol syl 5l (Sl

VEYNYY iy g ,b
VEFFIYA 16,5050 g U
VB[N 1 iy )b

VEFNYIVY 5L G ,U

ojlguls
Syl (St Goe
Wil

(D90 0XSTw

Olnl s des

oolizal LLi 5 358 oy (ol ole) ol 5 ol Sl yy (V50) dlho gl (syiol 5 ot ez taabls (g, :dUiies!
TNYYY (A0) ¥ ipydolipn g Lol (8 w9 9 (6 4o 3 d9e () 0)lgale gl
http//doi.org/10.22034/gp.2025.65843.3363

oy oy 1yt

ARR!


mailto:atemehruhi72@gmail.com
mailto:atemehruhi72@gmail.com
mailto:zeynali.b@uma.ac.ir
mailto:s.asghari@uma.ac.ir

1Fed 98 o ylass Fs 0,55 o550 yolis g LSl i YyY

FPRV-PY

Crl 3148 S (o0 Mg JU 9 3)5 (5 Veee g s oS Gl (e it S liale IS Jl 935 45>
Lulyd o pte 3 VY eoylSan 5 ' ls) s oo 5% b pugildl a3 203 VO 5 (e a5 23 YO e
Bl andly (B Cugb) LU slon STaS sk 4y Cunl Cugbo) 2929 pie b 3929 MuLL slgn JUST )3 )lé 935 sbxl
loyols- ddlate )3 (WVF (Slnde) 29500 jle 5 3)5 bl el Wil Cugby 286 519 555 5 30 (Bgb 9 3L
P S g e JBl o) el a gl lasle Glmo (n3S)n 0 Bk T endy cnl Sen e oses
(Her 5 Sgunld o WAL @l (i) Cunl aiBly il (e Bassie Sl g plos (yon (gd9a Glisaye sbayguiS
35 ol 03 el (slalgs & Ll 1ol )15 gladlaie o ore ulidio )3 )Lé93 ) sl g (o pme 0 Glnl (WWAR
clodyy JLe93)5 onyy oSl o )3 cnl @)l (o3 Sl ol 3 55 ,L90)8 (slag by Jlglyd olas) cnl ks sl o
1L Hlegd )5 (cladain b 3485 ddlato all piie odimd LS Wlg5 od yliwl L olde p3 ol (3,5 3gae a5 1ST)5
oo (sl ol oS it o (plmody djluse Slie |y plal 0f g g 0y & (G)legd S slagby Kb ST
lbsbs g 585 plEin grse SleMbl 5 Lol ubulys .(WWAD ¢ 5,005 Attd dilato 1yl cloybly 5 oyl o 55 lSo
Jlo 33 il 4 3l el cslalinl Sl 45 (g y0b 0 Wlonsty o) 5 o yS slagglial 1 dmyd Av 5l i 3,55,
25 sy 3] Calon gy 15 (6 piadl Sl 53,5 3 (VAT ¢_gllyed) ol Bl Ll V¥R Lo ,5 il YO 4 \WYAY
oy o BT Coanl 4y dr i b (V50 ) em 5 deaygy) aimd o SIS ]y (65ltS Y guaseo AVe (00) 41 A
s & il amd 93 50 13550y Sl oy )9S (B (slapyglS 51 (B 3 gl il Bl L) pizmen 5 (55l 9d )5
ol oSy e Sloj Jilod g paseis asl amd (i 3l ladle 3 1) (kg2 )5 slag by oy Comal Wl 0
5 Mel) Wil pre Sl W35 cal sl -ols SIS axSsle g oloe o) Capse it 4 W3S,
oyt 9933l 31 03lital b (6Ué 5 5,5 (slapligh alio plolis 5 et «ings ol ol Gan (VF+ + o, Kan
ol &ilioygls g aslllas )90 dilatn JLég3)S lyis p o dily 13 5 i)k (AOD) Juwgyl (St Goe (slaygiS1é 3
Ol o0l SIS ladald e onl 3 5 03 yide Sl 4 SS deg 9SS gblie 3 JLEg S ols, Sl
e g O oy 1355y slately o (Y08 opdine 5 '955) )b e 5 05 Mg ) 1y o
(Juosiis g aliobly LAl (il OIEe (g Silom gl 92y (BB Slasilon Sop (Sloinl (ol
ol dgm (Sogll (e slacl 5 (55,0liS (58 o 3l ol e GralS (Sl clislas S g)ed Sl
o 290 2> (WA (e g BUST (B93) 2980 (365w )L 3bra) 9 Loy 9 b wg g 638k 0900 (sladiS
wolel e (slagyy ) eslatl b cilizee i g oloa BB pls 5 olal 0 0551 «s)kég,S claplish
25t o 1 Ol «liiod ol dlox 1S Conl @S ©ja0 (5103 S (slaimggy 93 8 5l (e 5 L ()93l e
Lulys olSly & (WAY) ghlSen 5 (oMo sl jlé 53,5 goddy hden Glojlgale Jlod 4 (W) o540
4 d9e 0)lgale polai 5 (w3)S )lBley Sl ooliul b ol ope Jlad )3 SB g 3,5 (Bg5 33 )93l o — ke
adlaio )3 )LiSS 5 JLidy 350 (m 3bj JLES 5ud & (lailyd 3 0l (Ui s &5 aidlyy adate )3 5Le 9 5,5 sy
9y 3l gl Vb gshaw dbg) cdld 5 92 Slo zolaw 13 (0)8 sl zge (Blyen b 3> 3929 )9S )8 Jlod
e Jed 3 SB g5 (g sl Slage 5 onjs Glrl @ Jlad Canw a4 0bj Caspu b djsu g 3lhe laysaS

1. sho
2. Godi and milion



Y 3938wl yiuel 9 U 9 () | eyl 50,5 octiy (bl o ylgy) (Aad 5 ot ftibaio Ol sk’ oty 30

et 5 (a8 )3 55,8 g |y gl U5 slaiyy 5 (208 5 3D slasbiie )y polaio 4 ll 0 o)l
9 k8935 (owpp 4 (WWAY) ghlSen g (Jloj sl pliwjos 53 )L 93,5 (2)6 5 (B @lie mrew o 4 (VW)
5 Lol (s ol o Jobs claasl g ashy ANFIS Jao jl eolitwl b Jod)l sl o o] Gl ol
POk 535 Sl Sl ke (ke oad sdalie slale ) gBy (SlghS doyd JlE 5 05 Cumdy nii
9 o) ol 039 Mo )3 Vo s pSiiie )3 o CpyeS g Aoy SVEY Jlade b Js o] 3 )Le 93,5 gl Sl
4 byye slojial)ly (gylol dsloms  iolo 3,505, b liwjsd ool 3 JLe 55 sy ()bl Gl 4 (W) S
5355 ody (b g i s 5 JWS—0pe 0osel 9 o cud 2550 gy 4 odly (g)lol o s 95,55,
Ol b 390 lolgle jyslai sy p o Sl 5 5l 92,5 lulid 4 (A1) )lSen 5 (ool e a3l L
9 u,o)fi) )L.C 9 b)f ua>L.u 92 Jl.o&l )I a9 A5 ool U090 dlITLw d‘o)‘}blﬁ ).59[.4.0.’ )‘ uo9..a> L)"‘ ) FLY JJ‘)
«d,5 plul NDVI (alS (b jasld @l b psizren 5 K00S0 b o] gl o (glaalie gl ol 55, TDI
P lherded BBy e mls (adld (ol g o390 i oy 290 dlgy Joa > &5 3l (L BT (glaaidly
9 \)» O sl w)f S d)Le-éP)f Olé9.L> LS])’. L;J 9 lel GLM; » u’_gelmo Slallas Ol i) 0 c\il)l dikaio
Sad 5 Sl Bl Sz ol g0 ) odlid b e 5 55 sfy oy e o & (F++) liSe
ot s 5 693 Glomi slaesly slus o] g8y 0 S50 Jelse Jlod g jlégd)S clapigls alulis 4 (VF-Y)
s Jae g o yadls | quen CHIRPSs lgale yglas MODIS o)lsale pglas «s)l 565 polas 3l oslizwl b o]
Megd,S clale lie fpn (Siwmod o pd ol mls bl asby WLC Jao g AOD s li ales | alisee
ol 0393 +[5Y g JFAR OO /NOS o [FY i 4 i) 5 Led (i)l by sy NDVI (ela ol b ailaie
a VY g o /FY I8 VY e e g lidsS g jealeds sy (glawle slads slaasly o jLegn S clale oy
Sloal i oyt i sblie ales ;) adllaedyge adlaio I (o3bj isu ol gl Lolol p pored ol odel Cawd
b ki) SlagslS sl e 535 Jeuslt Jpal b el (slaggd Jolits ol 5 spsn s o ble
ohoriw slaodls bl Glpl 3 3 Ot g 558 52 LkE92,S lad S —lej g 4 (V1Y) olSes 5 il
odiziuw AOD glen (6)5 Bas asls VA= YN0 0)90 (b Sigiuw oKigl VO 2Kl glaodly g ye3)l
1 03zl Yoo = Y10 )55 b AU olsale OMI oxiocis AAL jglen s asli 5 Terra o lsale MODIS
39) YOIOY b (6)93,5 (sl distin 5 sl 59 UVY lnl jladlate ol 3 (6)ke93)5 slajg) bawgio o 3> (L5 gl
o)k 581 31 93 il (lnl 358 oz g 358 U935 (Jad Olpess bl o B b5 olan] 3 sl Juad 5
oM SIS (5 byl cunl 03 LS pegSae abally ol (5se 5 WL LEsd)S (izpen el dilinl
558 dlosiel diun Gll 305 g g 558 )3 LEed)S W5 53 (bl Jole dw LB )8 Sl 5 ezl g b,
b dbgye jomid duslie ol sl didly y YoVY 505 U ojlo slaole Jloj 0y9d ;3 Ludle sdiomiw (slaosls L (AOD)
2,03 3939 o3game ol 13 JLegn, S Wil YL /0l Jwg sl (Sl ses o5 a8 ol olis bz wliblga (claodls
VO 5oL Ce s o5 12 5 3,1 puitine LUl ob Ce o b jLegd)S lie &S 0l lis jlegn S Sloi Sl jauis oo
o3gioe ;3 )Légd)S miie Yoz AOD Ko Clpss plolid b coles 0 wdioe &) 5Le90)S S joue a5l 0 yie
(V71) (S 5 s (smublyl 15 gl JLega,S ogily blin | (o plsies (ol o 355 392 Jllas

1. Ebrahimi-Khusfi



1Fed 98 o ylass Fs 0,55 o550 yolis g LSl i YV¥

loodls 3l odlazal b lnl ) p)5 g o5 slaole 3 I (Sogll g e g 3,5 S8 0 (laome Jolos ot e
Slllas (2)B 5 (JBI plie 3 4T plonl lagw)y 4 25 b b odlisl DNN (glaJuo yods clB o Cilieo
Slipse > 81 LI JLe 5 258 cand Sy isuriz 5B 2bj)l @ (VYY) lSen 5 gpse culig Jléga,S
a3l «Minoan jo 8 slyg) olsis 4 el )3 o5 131 sl Jlo slaslyg) cpnad j1 (S YO Gole S5l ) (5,0
sk 4 ol ookl y eleinl (sladsly g )Lé 95,5 5 o slaplig (ise atx b 2b3)) L o adllas 000
bulyd oy G151 a8 casl ool (595 FWA Lojlo VY 0 Jle g 35 clale pSlas g5 jo) Job o sl ol
5 ool bl (elasa) (slaslazgy 59 5 (oae s e 1) ol 555l B 5 Ju 53pgliS sulilyn
30 [y XY B Y- (slaJlo (b Bl 59 5k 55,5 laplish e 5l gl & (Y7F) oliSan 5" uelewd
56 o VoYY osle )3 e Jleud )3 5L 55,5 ool g3 ligs g0 4 SeS 4 (Y+YF) o o 9v<_§515 2305 )18 Ly y
U om0 0 k92,5 (85 (6990 adllae & (V+V0) )5 fc.s}&'%‘b 00l> )18 i) 3y90 1y o 2 S g
owdge Julos 5L slaosls (WRF-Chem) loa o Ol i g liidisg Jae 5l odlitel b cps juolpw )3 YoVY ol V8
Lol 31 3y o 4 5128 05 s o b Jlign,S 3 A5 gl as,S olisad HYSPLIT Juo 51 a5 il
oole > SlegS Sloglo oy 4 (Y0V0) lSan 5 Ty 2 Al (b5 cpl 3 oekn 3 s sl b olyen
ol gols ¢ Lisby duwgildl 5 Ll ddlaio p 0 5l Liowiw OV gae uej clialie jl edlatwl b Luwl 3y ;0 VT
ol el By pl cusl oad &ly plidgas (JS5 350 5 pliadgae (oS lie 53 baes jLeg3 S 0gdll e ol
40 0lo 53 (luye 53 )LE93)S JBsb (g 4 (V2V0) (e TS5 i Ll Gy sl 5l ao 3 AY 3 I CodS
9 Cuwl 0 e Cawd b 4 ()0 gladl bawgi jle 93,5 Glee cl)d el gk pl ol )l pols sy, VoYY
2 od pbogl Gl sl ol Min (guige Cusli Csly g 03)S SiS ) din gl LU Slaald Bk Sl bl
s 31 Jlo stz 3 o551 0y e Canl e i3S b plBs st 1 ol (sl ol st il | oo
wlals s > AOD xSilee (slaodls cysizean 5 celolonle yslss 5| odlitusl by yhuadl 3loo lyd S o Sloj s
3 g sl 48,5 8 T gy pr 350 S e 5 S 2y ois @ plor GbLe S (B el oWlas

ol 0ad odlatwl g2 0 HLegd )3 ool b L gl alise o Jie

axdllan & y g0 00 gm0 (B yro

) Glapkinl 45 W3l e b g 5 o wmyd Jlod 0 @ly gl cbolSia] Joli radlas 590 ailate
IS Slasuine oS Wb o lwjed 9 Gliwy @] liws S clhon ()loo) o By Ol?;%lg):)] ‘(2 ul}ub)bl
ol o3l \ S g S 5 dlllas 3,50 (cloolSiy)

1. Monteiro et all
2. Ismai et all

3. kang et all

4. Hanging et all
5. Bo Xue et all
6. Zahng et all



¥\ 3938wl yiuel 9 U 9 () | eyl 50,5 octiy (bl o ylgy) (Aad 5 ot ftibaio Ol sk’ oty 30

44°0'0°E 45°0°0°E 46°0'0°E 47°0'0°E 48°0'0"E 49°0'0"E 50°0'0°E 51°0'0E N

40°00°N

40°00°N
=
m

>
SO

35°0'0°N
35°0'0°N

30°0'0"N
30°0'0"N

0 215 430 860 Kilometers
44°0'0°E 45°0'0"E 46°0°0°E 47°0'0°E 48°0'0"E 49°0'0"E 50°0'0"E 51°0'0"E
andlled g0 (S!S STy aidi LY JSS

ToVe U¥eor 5,009 Jgb 1 anlllaed yge dillrio e (0w .Y Joua

g SIS | M g | i | s,
(50 13 (dids ga2,) | (abdsga ) : :
\FEY At A FA/ YA obsj )
WYY YA 10 ¥V /Y )| ¥
YV/0 ¥V /Yy FA /¥ Slanl ¥
72 YA/ -0 51\ s ¥
WEV/D ¥/ oY FA LYY 053955 o o
WAA/S ¥/ VY FY/a olisle,s’ 5
WYY/§ AR Y/ - o v
WYY ¥ /YA 51 v YN A
YA WIAT ¥/ dsog)| !
V¥V Y /¥y YA | YA H/SES V.
P9 9

Slojlo 51 VY =Yoo oolol oygd y3 5L ool 5 (W) a8l w> cya8 ol JLe 95,5 selo (claodls o yimgh oyl )
L (MODIS) 390 oxizeias 51 (o)l 5 (AOD) gl (Sl Gas aplre sl coizan 03,5 351 )98 uolillpn
55 iy 3 oo Sk b il 5 e b 53 e YT+ Y- o sl o stogl Sy Sl S5 0,08
25 s Al B 093 4y 0L poe> Ce ool Cuwd 4 polal &S Oygo pa 8,5 H1E S3ld g D590 g drd ol &)
398 aallas 3,50 loelSiu] | Sup sl Gk 5 AOD Gasls Clyis g, piS o Sl shoales Jlo & il 3 5
sodly Hle (Siwwed line wyp 4 pl8l SPSS 158l 55 5l eolatwl b aslsl j3 a8 ad 35l o s 0,5 bl
UiiSTy dslllae 350 ddlaio (039 jd A4S (ghsde olSiu] ¥V I e (88l W00 (gbeedly Lcuwl oad 281 > ¢ AOD
Oy JolS jobo a1y 55 a5 3y50 (slalinl JolS ol ay ailgny aS” Wloads Qlsesl ol 465 4 bolSuw! oyl laisl



1Fed 98 o ylass Fs 0,55 o550 yolis g LSl i Y\ $

Oibe laodlsy 4y clodgs dicle dw Cygo 4y &S liasli g Hloy Juad jo 881 WD glaodls I lode] Cowd 4 Aimd
Nages Coled pd g 0l pboul gwgm Saed (y90j] Wlls Sygo a4 b Sl | plaS a (gl g Slord s anle £
903 g (Siamad Jgdo 3L dlawi a4 dogi b g odel Cawd 4 zuls b canlite Cal osd paoy Jlo o (¢l Scatter Plot
whd a8 as Olbsasl slaJeds g sbges 3l atw ol @l Yoo Sloj o3l 53 bl s 39 pojlej o (5ISwl) (SaSTy

D39 (Staed (lise (e 9 (oS

094 9 b CuaS 0950 55 55 AOT 6L L ol 5l 48 AOD b Jug 5l (Sl Boe AOD" 2w T (Suly! Gos
Slgicee ()8 Oy 4 AOD (slagydj)l Ll w8 oo il zge Jsbo L g 45 (o0 hrogi 1) g2 Cublisd (e o Canl 2y
S ks gblio =+ /¥ b ogldl g9y slodygd —+/+A Sb jluw aidi )3 sblie =+/+¥ 3L ) son balpd oaimd )L
AOD i)l s asuin dudygs Cambge a5 Jalyd ¥/o < S (6)lé g 3,5 slaosyy —V/0 039l blio —+/5
bl dadllas 0,63 Jsbo 3 AOD i digy a5 (Yo )Y bl ol 30l do g 508 sy Lasl i oimd L V oo
adlas 390 (sbrolSingl 5 o b g pdu il (lie 0956 b A sl sl &)l JSsS aibobe 51 Slllas edga5e S
SyedS Sl ediS 0y g g o (o Jled slolinl 8l Gl padS clp e Db Gud
23,5 oy 35 3blie ol (gl AOD Gl K, 9 i ye slagble 5 4jgwlys clagble | SSE 4 aluon

™)

Caplo 4 dngi b .aib 0 AOD g 28l > dwej slodhy flo (Siison (lipe (gosdlis & JIY Jolis o b IS5

Ol (SNiannad Lol (il atily wal (0L (Siuer o bliyl aS 59, o0 el AOD (glaools o a8l o (slaodly cuily

M350 5 Jodo cally o Moy B g doyd V b ply 00> 93yl lee (gyloline pdasws g 0350 YU b Jlo 5 4y )d 0315 43 90
0 plp (Sser e &5 dad o HLES L YV IV e o o adllas gl Jlo plod e (NS Siiaad ¥ o0)ladd
YU jln gybline oo I Ui &S canl + b ply (Significance) yge;l clbs Jlois! olje ol 09 —+/¥-Y

9 88l 5 (ool b Ssumed (e (pyieS .ol 2o )3 Y plp gl ol 53 (ybline liue piren L ABd o Siuse
Oliee ol 38 b cunl cpl (godimd ylis &S ] asuine Mols’ 88l (603> 5 AOD 00l> 95 (ylo bie (Sied ¢ IS

Bl olie 9 ke 935 laony (sl (dlate sabal) Sl QLS yal (pl oS 5L anlgs JialS (381 > e AOD

godid L L)"‘ 5 Cund dalllas D90 sl Jlu (colad (pu (Rio (Sison 5! ufb 30yl LSL‘”)L’S"; u_lf dﬁiﬂ Al e

5 Blodgs 363 e YL ;0 3,5y liwe S VY 5 Yo oQ g VoA slaJlo ol 38l ws gals 5 s )Sh, sl

Oliee 35 Vor¥ 5 Vo) GlaJlo g il 039 yplaio g Jop b3 S Ojao 4 bodly bl wilawisly (568  Sion

AOD 50 &5 ol o » caS ol o (S5 Oyao ar londs 03y lis Selaiol Cygo 4 laodly blis 5 o8  Siwson
Caol 0395 Jo35 9 yplaie odld blis 5 ( Siued 0390y

1. Aerosol optical depth



A\ 3958wl Syl 9 JU) 9 3 | gl 9 0,5 oy (Gliwwli' ylgy) (ad g orfdibio Oy (o) p

Yo¥e GYeor Jlo 81005 g AOD (o (Ssor .Y Jouo Yeood Jlo (831 0> g AOD (ym (Swnod Y Jou>

Correlations Correlations
AOD vV AOD VvV
AOD | Pearson Correlation 1 -0.402"™ Pearson Correlation 1 -0.304
Sig. (2-tailed) 0.000 AOD Sig. (2-tailed) 0.091
N 716 716 N 3 32
VV | Pearson Correlation | -0.402" 1 Pearson Correlation | -0.304 1
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Pearson Correlation 1 -0.285 Pearson Correlation 1 -0.574™
AOD Sig. (2-tailed) 0.113 AOD Sig. (2-tailed) 0.000
N 32 32 N 34 34
Pearson Correlation -0.285 1 Pearson Correlation -0.574™ 1
\AY Sig. (2-tailed) 0.113 VvV Sig. (2-tailed) 0.000
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Correlations
AOD \AY
Pearson Correlation 1 -0.668™
AOD Sig. (2-tailed) 0.000
N 32 32
Pearson Correlation -0.668™ 1
VvV Sig. (2-tailed) 0.000
N 32 32
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