wrﬁg‘h)wﬁmuw@z‘u}w&wwﬁp

Yo - V0 bbb
T AL Gl JL polio 4o W51 JLE 90 5 Sladlus ) (5 105 il (gl yIRGT
(Ol 95 Ut (50 590 adllan) (om0 ) T (59939 0UigS

031 ¢ 3gal ¢ goMuwl 15T oLl «jlgal uxlg (Lidl yiz 09,5 ( cmwlislilg gl (6555 (G9iiuils ¢ yus pud Folodoxe
ol ool smdlanl 13T oINS (i g pole anly bl yir 09,5 Luiiils ¢ by Ls,
Ol ) gl ¢ oDl 3T olitsls « il g alg ¢ 3w poeid 09,5 HLOLiw! ¢ g yo yhne>

ol el ¢ oMl 8131 olKiS1S ¢jlanl sty Ll yz> 05,5 4b Sl ¢ Ll 48 sl s
IR TRV YEo¥/Al+): allio cadly o

ouS
U3 0bsS Zg0 AIS b ol 4il59 ) ol yani 9 SLlug diso 33 5Ld 93,5 oy (6,135 13T a5 s gmw aslllas o 50
G905 SauS 9 S g ol | 7 dil39; sLoodld Liwly (nf 53 015 )18 (o) 2 3590 L jo5 (Ll (o gebaww 5o
Ol g 33 35158 5L g3)5 poS ¥ (alium] glooold 31 oaliiul b .05 gl sl B T b plg5 b g 9 ayow g
(AEA) b 033 5la2 09yl (a5l Sy MODIS oucmiow Jgammo 5 L9 5 (aslis 9o 31 oolaiw! b aolol )3 g oyliwjas
S 0315 3l ooliiul b g wid (oawy p Gliwel g 53 HLae 905 (2LAS @397 Camdg (AOD) o jglen JS! Goe (a5l
S g Sboj wlpadi ECMWEF oL (UTC 4 b 0B 1Y Celiw j0) (58 50 oligS zao (alls [l sud e 50
@@ IV VY 995 18 Jold) el el 50 15153 JLb 90 5 (S ¥ (om0 5 ol qulid oo (o 2 (H8L 50 b lime
o 9 b (5>198) Ll (25 9 (295 1555 30 Sl i 33 ogos Juug T 55 (a5 09y )T ;b (T+1+ (G¥92 YY 5 T41A
©hd g9 5l (B Jlad g (B b sl 33 9 (VU418 s pg Tl (2lad (a3 LE) Lo 03l0il b W1y3 g 98 51 (ol
obgS Tgo LML oo 32 yLgd,S Golas ) 138 il 51 Jolo gulis .ol 039 (+/0 31 yiaS g il (a5 Ll ) oy
20 Sy Olyd Hgas Kl pg Sl (2l (aSLh Tedr (Yo TV (5)Lae 90,5 olus ) 53 aF ol (LAS (e gedaws (KL o
AL b Gl canl 009 Ll dige J5 50 Banlé jLeg0,5 ypdo S0l 55 AOD (a3 Lh g (o) gl SO s
0599 olo (ylod (Sileo 31 yoS (oo YASgus ) gy o oy lg Y4F Sgus (UTC +Q Uy VY Caclw j0) (28 0 oligS z g0
by 550y )kld 8 Sily byl pg il a5li 9 AOD (asli yolio o5 150 jLégo,5 Ego 99 50 <l Gliae ol ol
YO ) woyd b Lesd (8L 0 oligS ggo (AIlS Gl (3l3me YIY (59518 (6L 90,5 g0 50 -Cuwl 0092 oS (Og yioS lale
YA o0 1Y ()L 93,5 Sl 13 bl sl 5 Consl 039 oronidy (yufiluo 51 oS (UTC 48 b o5 Y el 33 & y0 yio 3 Sl

ol 0099 (olo (ylod (Siloo Ay G Bl 1030 F 390>) &y g0 yio 9 Wlg YA wl

Obiw 395 ! (Jwg pil 09 5SSl (o lod a5 Lis MODIS onizmiow )L 9,5 1 guudS slaojlg

Email: bornareza@yahoo.com Jsis 00ty gi |


mailto:bornareza@yahoo.com

S Légn 5 slaslas, (6 1355 (gl o] "

dodilo
s gl 5 azme slally 5 Dl ) 6yl Lite 22 cm 03,5 (555 2 Gl 03,208 (slacllab o5 54l
oy 5 glou b p2laas ¥ (b a8 slaglinl o s tlle » 51 (S plgie 4 Glaes pbal ool o
5 Jow o > g &5l 0 0 ST gaslaz ) (S ole B sl 009 ol ped o o Egite g ddio
HUS o e 1988w bl cpl daoee cwlil laglyon 5l (Ko Legs 5 slaslas ) 0 )5 Zlsel ( JlSis
b 155,388 S g s Blad 1,555 slopbinl i,y 31 (Ko il ol e sla il ol
Y gars a5 e Ll 5| jais jo0 & il Jlo B b a4 (6psb 4 05, 0 sl & S5l Sl pilol>
Jol 4y £l s (=) sazme (5 Ooelee 1O LY adgs b asWlo fliwjor busl (2l 5 2l 5 ool (55,9088
)LS o ch‘.L:.C 9 oé}l..«f 6))5Lm5 k)"‘ (\\c‘ ‘5u‘)lio.b 9 L)L"’B)l") Sl aislo )5»..»5 C.L:.w 3o ‘) 6))5L-5 A_J‘J.;Jj)
g obl aie) (bl gz ded jo Smie lac Il (sl g laels LB I s (65,5l slacdled ple
D55 oo 03y i 2l sl 03,8 wlyd il rweb Sl g ammo aulie 45 |y (glos S Sl it
2ad ioled ol ool g hnd wilhe 4 8 @l b (IR Lol 55 o 5l g0 ) 055 slaaaly 5 6]
Jeggs,S slaslas; a5 Jlol,3 @b cnl sl g eols lis L sn S (1o sla gl a5 slml coles o 5 S
Gridol> g 55,5leS 5 alises ol jo 4z BB g Baes BT Lego, 5 slaolas ) auS wass |y liwl mlaw 4o
J‘s) dl.o.> )l M) .]a..\.?un cLM.A) )d ‘SL.A )L:T ‘L‘M’lfﬁj“"’ 9 é)lamo u.:)?u 9 LS)L"" J...?us ‘WLLQA 9 W)LU Sk
oo &l ) S g e Calam ailaie 4 ,Légs S sl sk biwgs Boes a5 lgp 1o lee 3 ol b JSix
o soaiea bl Ol,3 sasms LSS slaaias flgie 4 40,5 Joo b ol oo b 4 Ll aiiws (59> pimnm
oeen (Li et al.,Y+)A; Nguyen et al.,, Y+)%; Yan & Wang,Y+ Y+ Jasas s 1) 65,50 VU goud]
~Jws Sl eopl g ogdle (Samset et al.,Y + YA;Zhou et al., Y« YYa; ¥+ Y¥b)asas o |, ¢ huedl Sliss slaayy
b8 i 55T 5 bl 5 sl ol STy slais Se Sloj @355 59 5o b aSlyon s 5 sl
(Lauetal., Y+)V; Zhao sl 138,56 55 6590s,0m0 ailels 1o 3,k cnl 5 g awms 13 150 cos 51, 5L
lsp Ji5 5 Jom 5 53,5158 53 0hag 4 w0 (lee o 6 N5, o oS, @l il s etal, Yo YY)
ojlail g £45 4 as Loyl J0 39290 Juwg ol 13 5 Legs 5 slacags . (Watson, Y+ Y).coul cosal > Lo
ol ol alg oo Gl ool 5 9 cedls wislys 3l s i liee 4o g BB Ll bl o515 5 o3
3o el (50,5 lagSIl o S g auil aldls Jlow g Gl jawsigy g e paw oles Slilug o G
039, . (Middleton, Y+)V; Middleton & Kang, Y+)V ;Alizadeh-Choobari etal., Y+ ) £) aisS olou| ,uss
ISl cnlo da gl pg sl (plod (a3 ls 525 5 gl (el Gos ol 00,5 ol 8 cslin & 550 4y
39 35T 5 sy ool oy adg Yoo v Jlas 51 13/1sST o, lgmle MODIS sizmins basgs a5 o _fuws !
Olie 3l g 0351 dmy 9y (eS oges Lo ol (l sl 00,5 al 3 1) JLego S slaosgs o515 5 o 5 g5

Nodso ol 155 508 e )3 5 Waojslem d92g 5| (LIU ST 9 Ddx bl 4 92 )0 58 55 35 5l 6T ol


https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B35
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B47
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B73
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B54
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B80
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B81
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B32
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B79
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B79
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B70
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B44
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B45
https://www.frontiersin.org/articles/10.3389/fenvs.2023.1126302/full#B1

VY VEY 5l o o)l oo Jlo aome ol blie i Jlos 4y s

ax¢5 L .(Wilkerson, Y 33V) sl ails glae )3 o1 slo S59 5 o jglen olows 1515 L wilgs co (S Gos
Silw 4 4 (WYAA) )0 g s )8 ol a8 5 plodil aiey ol jo o298 BB Sldllas cgao90 (] Coenl 4y
il Lwl 0,8 g adlaie ;0 WRF_Chem Jow lawgs ouldl g )Légo S blite 3l g il slaciloly
sS z3e IS RIS 5 (prel o 55 i zoe IS (151 sl JLegs S Sz o ol s aslllae ol s
99 (e Sl (e haw 50 oty e (B I e 1 e Jleas oS @ae U 28l Gl 45 098 e
onl B e 035> 0 Gl (D 5 2l )T LS (59, 2 JLésd S gk Sb anllls 4 (VF)) o Sen
oo HLas AOD j0lie a5 gy o)) ,Sko guli g olo JI8 s pojsel, YoV e gl YR LYY (6,Leg0,5 olas ) anlllas
VYO 4 AOD jlaie asios ol YO 59, 40 a5 glaisS 4y 28l i3l o ,05 4 e ls cpl Jlade &gl 6l VY 5, 5l aS
SSHF‘SSR sSTR LSLQUA>LMJ =\.>9) JJLS J&Lf oasaslis @L‘c; )L.u 9 ‘5....».:[; GLQ&}L.» J.:..)LCLA R M)
O yeS s pl YO 59, 50 @ales Sl LSLHF (asls g oww, Jlade op S a5 ol Y# 55, 10 Ll polie g og Rn g
S aghais 90 50 gwlidlen sl ol )b B Ll 90,5 Blae Ol ladllae 4 (VF4)) ) 5 (S 0ls
Ol ddlais 50 ;0 s Cugby g oo Olysd 5 L 9 05 SIS cwy iy as asdlas ol jo sl Cebye
A gy 2] g,y 50 o Cugby g los Sl s L 90,8 Gl Sl as ol aisls y olisle S il g yliw s>
595 Job 5o Leo aoli8l el oliile S 30 Juwg ST cdale aul3al ols oylis anlllas ol bt .ol awslie ST 59, L g
4 ol 0als Al zae (£l oanS ST s 4 il jo Lo alS cely g sl oad Gauwas! 5 ol maw o
Oludais ©da b g canl ool GllS il ol 4y youis lgo 5o Blae Ol Cands clgal o Lad YL cugb, Lo
Lol Dglaie jlgal g olisle Sy (cod Cugby (60908 F e 1 lg j0 Blae OIS 5L ol o8l Les s o
Ol Gl el a8l Sl ke 505 n slacd g lags, 5o slsal ;o 5 Gl zslaw )5 ohig 4 (eed Cusb,
‘SLDWOB{.’DJJBS6001LJ..Q.]»)J.CA.MJ‘m‘&&)bd‘}%ﬁL;)ﬁjtowu;sj‘jﬁ‘éiia.&séﬁ)é‘}ﬁ)ékélm
ke 90,5 slalgh )...,L; asdllas 4 (Y1 V) o, Ke s Maghrabi .ail Jlo ¢ )5 Jead )0 dilaie g0 j0 25,0
U"‘ C.:L».: A...»_‘>|OJJ 6)5)A uL».MAJ).C 0y ¥ 4......: B GwLw‘}.@ LQLQ)..M 9 ij)ﬂ 00‘9} sL;M)? w.:l.: Lngoé‘O
5 aim e il A1, 0051y 5 s 51 (655 e o5 B o 2 g5 slaglish 45 ol L aallas
Slos 2 5Les0,8 Glaslayg, (izeen wipd oo (Rl | pg eSSl (55 5 093 petins 5 Slozr G sloadlse
s Sl A2 iy 3 (S ala S & 25l m 5 slocligh 55 L 55 (sla g 515 ol
Jusslole yo 9 5 pslae 5 slaplish (e 5 ol Sl laus s ) ooy s 5 055 055 1) Gl 5 (Sl
b aslol laole (sl ilgioe g dwp pzr (Brd Jlad 5 (B0 cgir wile (Fwd by Bble 4 Wl o o
IS (VY ) GhlSes 5 S 9898 3500 lanme (0l iS5 (ol p)F @ y2ie Jle 5 35 slap sl



o 518 Légn F slaslas ) 6 05 5T (o lu 10T "

WRE- Jue sl oalial 1) (o246 azogs 5 L8995 65,55 olom 2 O Sl 5 ailoaygls 50 sy Jlég 5 slag ik
i 4z BB alS Jae ol ecslolsabe gl b gillae s 5 azests Ll 50,8 ulows esoge sl 5 Chem)
2 S G gl Sol 5 plieys onir and b 50 1) (peste p Sly Yoo BYOY ) (b oS e
Jsb 5o e & S35 (slos 5 (sdyg3 G 2 Slds3)F Blae D)3 3l ) 4 (V2 VT ] San 5 Silga
5 ble >l ;o ;i YL AOD L sbls as ol olis asllas ol ol i lo, (6,Leg0,5 ol 0)50 SO
Lol 103 435 B 165 i lin (@SAOD iy i o8 Ll 5 o3y 5] oz
A s 5 ey M alS el sl Gl (ol 5] ol 5,5 e 51,8 iand s ol Ll
392 5l g2 YLAOD L aslate ;o 0aisS S5 1ol mhaw )0 92 5 (TOA) 9> YL )5 oo (NSR) olisS z g0
1 590 a3 (ADRF) (6 L& slo s 1 s zm alls sl (535050031 ¥ 51 VL AOD o5 bl (o

g5 4z g3 Il mhaw o3l 45 9> (YL 0 ouiS S SO0 (Goe 0y Wem-Y-v.

S gy g ool
adlbo 8)90 (bl 3 gp0ls @

Slo g il 5 52 sl Slybloie Bl 1 45 ool (i il 30l aallan 3,50 sy
35 4 |y 5l Gl 5l oo o ¥ ogus (LSe jauke £/0 sgu> Sl b pliwl (pl 09, o0 jlod 4 joiS
il sl 53 5T e BT sl il ol o il s yiags § cyiodas | oo b sd,S unsl ools plazs]
o sy (sl kS o6l JUi slaaSieds 5 qalie «(5,5liS DY gamo 3)Slas 5SS ol mlio CodeS < S |
sl olble 4 (oo o2 9 LB slo il 892 Jdo 4 e sl cpl jo JLegs S slaslas ) cwl Sbs, LB
Lol il oads oo pliwl ool (ool gl sl oy 5 (S @ bl 5 5o 53 o9 @ b o iy 5 Gle
Ll 5l 5i5 sbaplusl o icad )by 5l (o oliwjsr bl (bl mhaws 5o 00 28 g il cnl LS 0
Ol i Gl 5ol Jlo & (b 50 55,5l Dl &)l59 ()15 bl o5 (555 4 00500 el 4 (55,9LaS

Sladgs Cass a3, (Jlo o b Gc\))' Jsaze o5 el YO UV (10) (65,5LliS &Y guasms ol gi ponm die 4o

¥

40°0°0"N

35900"N

30°0°0"N.

=
s
e :
E I
e &
i [ 325 650
— K
D 45°107E 505007 K 55°10"E H0"E

400K A9TE SFFOUE

3ol gebans 55 Sy g (S ol 9 4o g0 aklain (51l Cepbgo —) S



\a VEY 5l o o)l oo Jlo aome ol blie i Jlos 4y s

coliiwl 0,90 gl odls @
25158 Lego 3 slasg, ool 4y bgs e ol aiws (sl ools .l suiis oolazwl baosls jl aiws aw 3l Gudzs ol yo
Sty s SRl WW el ) Iso (o)l Cundg (618505 oS S osls (nl ool (liws3 il mhaw 5
oS 5l (SO olliw] dan [0 a5 slajs, deosls cpl bl 0l 33 YV Yoo e gilel 6,90 (b (ol
39530 (5)Les0,5 oS i3S L ogdge Ll ;51,8 Lega S 555 laie ay all ool od legn S 555
swools Jol aws 28,5 18 sy 0,00 Gliwl maw sl e sboje, Glen sy [N 5550 ools atwe g0
(Js855 ileal Jals Gliwjss il s Sezygiems ol Vo ailys, sloosls I godo (nl ;o a5 o5 (plS)]
Selo slo sbas Gulide ;o (oSl sloosls .o eslitul il iy gyl (ol (ol (ylonks dmuns
Wil oo 5 ,Legs 5 slaas Jols a5 (W) lgo xog 5518 ¥ laools oyl 5l ol 331 Y Y e-Yerr g ilolojgo b
MODIS saiziw (5,50 5 Sromiw loosls &8ly 1o laools 5l pgs atws 00,5 7zl el ob (dd) gz o () ce yus
sl pals 3 MOD* £ Jsame) MODIS soizis (AOD) Jusg ! JIS0] Gos Jgame Jold a5 wisg
YL ABTAOD azls jo aius Oglaie Slez b bl awy (a0 (azli 90 0l .09 (AEA) e 0355l52 pg 5l
S ojlail (e o )90 S j5ax nodle AEA (a3li )5 5 jaeail ghaie ;5 yiiey Jugpl polie Sbles
69955 0ligS zgo all> il 4y by Jodoed 5L (glaools daosls 5l g aws Colys jo a8 o Il 55 1) g ol
a0 20 olas piel5, LERAC ases ECMWET Lol ol oads Judow 5L slaosls 51 a5 ol ("SNSR)

D AL S (pmagd
Gz o ooliiwl 890 (glrosls -) Jgus
asl acw oe) 3= 65 ojluil aslg b ools wlasivw 0ols £g
Irimo.ir FOLY - A= A Vo 8 glaas W- Lo 5 slaas 2Fnl sl ool
4l ool Cae ff— ol e oo
3 Saslusly-az 5 o ool g dd -sk cqx
worldview.earthdata.nasa. a0 V- g b o3glep JIL! Gos 3 G o ools
o a0 V-am (9 porasSl sles s 9
2 052 lge
cds.climate.copernicus.eu (43,0 +I0)-celo ;3 goye yio gl oligS zge Lalls b Sl sl sl ools
(SNSR) 24,9 o8l
Bomgy @
Losslyp JSoiyl gl polis -

yiogied lw 4y aS (565 ad) 92 5l (6 9ue o8 Al o alayl ) (D Y - 1 ail8 5l oolaiwl b o jglen (5,95 Ges

el (V) ) g0 4 52 (6590 Bo 5 97 4 099 5 S 598 Dol (S e

" Aerosol Optical Depth (AOD)
" Surface Net Solar Radiation (SNSR)
* European Centre for Medium-Range Weather Forecasts



w2515 e S slaslas ) (6)I38 3l (g5l ST Y.

I[=T+exp (-m t(A))

ool 5 DA [t 5009 Z (Ggmsp ausly 9 A oSt moe J5b 5o e law & 00 g8 (B Sl TS
(Ve oA ((Swgils o) sl 52 (6585 Goe T 5 950 5508 e )3 Slso 02 Lo ML el g2 S U 43 0
eSlee 2355 5 Raslse (5598 Gos bl gyl (75 byl 5l oolil L o 031500 09 Sl i (asLis
T Jsb o Taere () denglse g5 Gos 4 bgiye aloz 10050 05l 1) (V) byl Gillas Lajyglsa ol o5l
bl plp(A)
taer =AOD=f A- a

531l e Sile aujs8 oids HLaS s el slod A L (W) 0 st pg iK1 slo el )l & By @ T o a8
S50 WHadl ji, 92 )0 5750 D)3 az o el T U Sao (o el Gl Sl ojl el 5240 fuglsn S
0Se Joo ol T YL 0> a5 Lo Caow a4 WT sl b)) g5 5 Bro SaiSTy 51 a5 ok 4 t0gs aaly>
polie gl 0gdne SGo3 yho polie 4 W ((ble JLe 50,5 &l)d) ail LI 4> o b yo e yo Ol,d aSlwlfin
W Gl VY lade o lasbiwl g2 sl (S5 jobo 4 oiiand oz § Codyd Ao 0 woi i 4 ld o~ g 0>)
s slosslyn sl o5 e Wlsiee 0= /TE /0 ke (0,8 Blod xS (1YL o3, 5o Sl
Job &2 S Wa3aslen (5558 Gos Jsl Grtee bl 2 9T (glad (Voo () K0 5 B ransl) il il
&5 Bos sinb (Sinly Silo pg il (slai 05 dralre (rare zgo Jsb 55 sl o) 8 elide 50 s
el Glie 9o Jobo 90 50 o 0lea

(SNSR) 3959 0UsS zgo AIlS b -
ol 5o &8ly 1o 00 5 A5l wed a0 o/ olad iedy ) L EECMWE Lbg )l oL 5l oo Judo 5L ools oyl
@ bosls cpl el ool &l quye yio p Dly oz 2 o a4 00y 0BsS oo 2B (lie o Jelodil Jpame
Zonal ) sla>b Ll plg awg liw)es olisl mhaw o oyl slad (Sl g ool Slgx, 3 NC L6 & )50
23,5 awle GIS 1580 » 5 (Statistic

&S jshilen .ol ool &Sl liwjer liwl mhaw jo 1518 Legs 3 olas, ¥ colilee sl Sy ) Jgoo o

e VY YT 805 VA el liw e liwl e jo Ctiin (6,90 ,5 S A g 0 00y Jga cpl jo
Ol ez bl o Sl guis (golSins] ded ;0 (L gn )T oS Al jo . Cewl oo VoV e (o¥ex YV 4 V- VA
Slawle slaBsb 51 jolga jo joliss S1590,5 ol adly ;0 a5 +F (g )Lega T a5 .l ool cud +F JLega )5 oS
Sl 00 w‘..\.b oli».......:‘ u.».d}.nduu,m) C.]a.w)o Ql; Ub)} .‘a.wﬁ.: aS Cewl oli..m;‘ u.ud}.o )I C)l.‘> Ll ‘;be
Ol S giew soolKin] don 0 VeV e (Yo YV (g )Légs T olas ) 10 gl oo 000 ) Jguz 0 a5 jshilen

o 00 uL.mJ o&m‘L)MleA)M oliuu‘d.a.]ayfa QL: “"'CJ“""U")"“““‘"W"" o.)w:w o7 d)L.cjo)f..xS

° Aerosol Exponent Angstrom (AEA)
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