AYLo-AYoLambo (VLY Jl.w uuwvls J»a.‘i ‘Yb)w ‘W 093 ct——vwg) »hu‘?m r091$ Ol

189y90 aalllas) (65,9UiS iSu p yLE 95,5 sy (ool Ol s >0
(Oloalwaomune (ybiw youd (Lo gL

T 5,8l e lloSy Lo s )Y (55000 e
3981 oy Snkeud BU1S cpphunmwgnr (owrdigee 09,5 ¢ bl =)
O g0 St 3 BN by ) (S 32 y40U 2 9 Ll i 09,5 cdbiw] Y
N.MONJEZi@SCU.AC.IT :Jgwms dXuns g5 ot
VEN oo t0bpmds ga,B IFAR/0 €)% 1l s b

T
3 o5 gy 3 Cudgiome argo Jalgs I (lasgarne (g cunsl S il o LBl > gaaxie (sbaca I (65,9LiS
9 33iign cams  83 ($LaB OIT Ay o sl S 55,5 Jolge ol 1 S -igehosn S o s S
‘.5)')9“‘"“’5 o p ke g 35 oy (oLl Olld 5l (isy “S'l)':‘")li le‘bd“%) 3! odliw! b ¢ plidg3y ()
iS5 1 L€ 90,5 suudy O led (y5a0 e WCawl B 3,915 IFAO-ITAY s Jlw (5l loabwismme ybiw s
Sl w8 plodl (€ 9 Y w Y0 Y +) (5559l Y guases 03l (18] GBI (G925l sl 31 3N L (5 559LiS
329 P8 5,8 b ol () 1) ygr50 S92 )0 e (wlwl 2 (6559l Sy (sodl (1)) R dnwle
Olie Gamwlone & @181 s 9 (539152 (5030w (395,1) 23,5 3,911 &5 jlor (g sl (Sl 2 4L 9 3,5 osy
IS )l (@l 5)1) w5 3500 S92 0w sl Slae 2 (53,915 o3l (S S5,1 51 B3l (455,) aals
Vo ol Jler bl 2 canlllae 3,90 albis (0l 9 (o15) ($509UES oS 12 JLE 9 3,5 oy (gLl Ol
N+ 0L TIYOALY OFY+10TVOVY casids 1TAI-A0 sl b 45 ook (i35, il duoyd €0 5 To ¥

9 S3WS i ¢ ol Ol g Sl an @ (aay
(\YJ%’) bb')’ JES 9 ‘_519)9.: ol DS uw’mg) ;.\J)
Obwjsd Gl > B355, Like 9 Jlo oy &
P 0N ol pSeis ol @ o Ll b g aldlay
el ol Collel Ol 5 81 gl
o S ey o 1y JUuSaid 51 U Ol ]
Flo bl oo ol 93,5 LAilddg, g asl
wwir b olisw opl a6 e BS, els B
9 Sligw; (o) 4 dlie (G59098 0955 9 (owladme
Epome 3 g aBby dilie (pl (9w, ladlied
Ol 2 B35 5, Mg axame (g 9 LGP o et
Byre B,l3000 5 glawle glay o olall gWs 1, diluio
Slee b o 5 (VAe) o, Ked g 3yike .48 o0
3)lg ©ylud I pedgr Gl (LS Sladgi pr B3 S5,
M gladle 3 1y (=) 9 (EL) B Oy
9355 39,20 (131 4 Hlogi 3,bbe TE/NA 51 L YTAY
oS a3 0 LS W o,y oiaeed lodged 350 )L
Aeve dgas ad Sis Sl B ol JLe 9 35
B AL LS, Sidg Cod (b LIS LS

o] 239 Hlogs FYYATOLAYYOY g YOAY + £V £+
S5 olals
IIO‘ "l > n ‘II )L.ﬁé 9 b; n ‘II ‘5})9‘*’:‘5 n ‘ll C)‘)Lw& n

dodde - )
SAta pSyp der b 5 35 omw
Wi Clae @ oy Wit Sl ot
W2, oy ol (AT o, Ked o JeIE Ming,s)
O w9 9 Gble I g IS m3] Jlw
Sl 595 o g 0313 1,8 LU Cod 1) ol ) HuiS
O Red g (m0) Cowl bl Eloinl- LBl lgl,d
O35 bl (VYL 031 dg00 g y91 (JHL I TAY
3 e ol 53,5 033y 31 i ol (ool (358
83,5 3l Gl (liwg) (SN 9 55,98 LS 2 &5
09 (YYD (o, K2 5 (e miwd Jbrisd) Cuwl
3P D20 13 (5 et (BbLo 4 Comd a1liws, (bLs
Fror-SEIPRER LI WV TEIN -ov0) I W) Y VAN L FY VWP
8 dlge DIdjly 4 seome jeulS Caled p3 g Cunl
S g 35 s @ ST (VAN (ggll,;) S e
O ygo Ol saos uJ, b)b 929 ol).ﬂ » WLQJM
olve 9 Cuwl sy (ol olBl s dinoj ,d 48,5

AY ¢o



AYLo-AYoLambo (VLY Jl.w uuwvls J»a.‘i ‘Yb)w ‘W 093 ct——vwg) »hu‘?m r091$ Ol

oawd 35909 Jlw 45 ,¥5 yaalao 0AYY yl5meds  Sloia
OISl olge b Jdudss 3 Miri et al. (Y %).cunl
b 935 slaplsh (sluiat odlail 5 (Jasrotum ;
ey Yool -Yooo dtbdlﬂv Afb ‘) uw A Ao
5 arels Ayl o doluimry JaoSS U Wi ud,S
Ol by sglojlw s o,5 51 saliiwl
Tozer .xayS 3,90, Y5 oo VYE/AO 1, Ol )lud
35 gglisk” plae b daios > and Leys (Y+1Y)
5 S0y g Cartie JUWSI g, 3l odliw! U Wy
G lsh 51 U Olld i 00 olodi] Oladlao
WJB g oo ralea | Al glaaga I L 9 25
9 ooyl e I (U gy sa (sld eyl
ol (Sl (59,5 303 &1 bypn (Slacizj 5 JELiin
ol Wiy Wljlad 3y90m 51 Jlo e 43 35S
ogeats DYl 39108 5 o (wgeled 1 Cleay
Y G YA dgas Olls s Sgooxe 4 Lo
b€ 93,5 oy JUT (0 Freken 1 (Sl 3912 LI et
9 829U SV guaome 3,SMos Bl «(55y9liS isw
€ 93,5 by onl il il Mg Bl ol &5 @
@ )i 0 g WU by, Gb)lgl ladl 5
ST @ s Cuedl g sy (pl St (JdS e
il 31 dgsir g (53908 9 oo S0l ol Ao
SigliS iy Cllud onl il 5 5bE 9
o] lodkwiasume ybuw b (5 3 Lwdd

Galiodd ol (499, -

adlao 2,30 0dgi @

Obw! Sl 1 (o Gloshwrioune (3l e
Olodhwrsome ped Gl s (2] 35 50 ol Gl jo5
O &0 FogkS OMY Colus b lodw somune ol
B Job a8 OF g as > £ U 4> 00 g as > £A
FY U aigds £Y g a0 ¥ o g gusiesS slillchas I
ails 43 Il ks 51 Jlows (S aldd YV g an
ol gl b3S &y liwjed il (Bl
31 Oloatwasume L joed il o0 o TYYY Uy o
4 96 51 Jedjd 9 5w 5 Jleo ke il 41 Jlod
@ Ll edy] Gl e 9 )l 9 Jwe o Gl
Ol e & ga 3l g el g Jidgd (Il s
AT Jlw 0 lw b op] 39 0 D900 30 pe0l
L1720 (ol ) Cowldilils Coron 05 VoV £V dlaws

9 OB pgmd Cacly s LUK ol oowd S oS oud
GV ol s adkie (pl 0 Sl Cursg Sl
Sl gy, I olil b adaggy p3 (VYY)
o U5 ¢ ke g 25 alall Olylus ggecme
1) (oLiile S g biasjoi o) o oyliawl dus (55 y9iS
993,5 3591 59 ¥ Cyaalee YY) U \¥5 yaudao YYYY 5
Sl g2 s 93,5 515 SMass g, S o VYAA Jlus
busgio (§buo 51 5 5 oo VEV (sl 039381 35)]
bl p legoome ;¥ (ygabo T (598 239331 33,
OlBer g (Fled Cuwl 83,5 31y b bl aw
by (6oLaidl Ol lud (g5l o8 4 udis 45 (YYAY)
S5 gyl A Sl Cuny b g LS g 05
Y guasw Bids 510 jUS 9 3,5 saum Jlie yo OfLs
O3l e sl Jby 00 EFVOVever Iy (6555L08
9 HUT IYAA) GLLE 5 s wlw el Cunda
Sl g3 JLé 5 3,5 eloial 5 oolaidl slacs,lus
iy o Cudb g bl s il usST L 1) o3
Ol a5 abdig, dani bl o g cpl 45 .050,5
GBSy (laad b g 03gr dxlge JLE 9 255 oy b
My mhw ol 4 e claal g golai8l Wlisw
bl aelyd 9 of (Bio il (im0 Sl 093,54yl
9 pedims ol o 31 o3l b Culed 4 g o dnwlxo
ol yd iRl duwlxe U g 00iliw—0313 Jgua pailimo gl
obwl (Ul Syl Il W3ySh, Wl Glise
GV 50> BT 40 pidrod (Sl b .:,J;.g M)
S329WS Sy jU 93,5 ealaiBl glagylj 1Y40)
(S ootpf plemlydl) ol 28 gl
IS ol Wi @l )8 a9l 1y (Gl 9 oliod
S3a9WS Sy ¢ b 9 3,5 (lgb (LBl ol lus
ke ool g ITAC-RY sl 5 ol ks
olw (il goyd £o g Vo (Yo Ve Lials gg b
Ol Voo oX ¥ ol £EET G fay (g5,9WS
ol 8393 V5 (oo YUIVE o ,¥5 (yonkeo VWIEY (¥
s s & JAds 4> Kang et al. (Y €)
Wyen (g5l g bwl G0 oo ;3 35 Glgb
Ay WAy ol Old el gln gladlie
85 y9iS ;3 5bE 9 35 (laglsh (sloial- (ol
9955 j9) V& oSle yebas Sl o8 L ) (29
syl Wl 3,8 345l bl o 1 Jw 5 (5,Ué
Ol 63,8 » lil a ) sloial-oladl aysa
VIo Jsis €5 L1y ol 9 Hdges ©pb (g5 0,5 Curor
UL L) Y WWESY LIV S V) [P PR L JU S PCE W gt

AYER



AYLo-AYoLambo (VLY Jl.w uuwvls J»a.‘i ‘Yb)w ‘W 093 ct——vwg) »hu‘?m r091$ Ol

O E999 8590 13 (o990 Lyl I Blgi oo axlllan
Sl & (ow yiwd Cyg0 )3 (wigy ol 0,5 o3l oy
SSE & dlogw 9 )5 Gy 039381 8] (Sl ki
ol 53 283wyl g, (Fdgud il ] Wlgi oo il
P81 b Jdod g 51,505 Slalllas 4 a2 g5l (59,
SLculad j3 wdgi (35,1 b gl (Rl (5 390 &
sy 153 (55,9LS SR 03294 (3Ll il
23,5 0 bk 92,5

Sl b o) @

Oyl 39151 Sl Sl (9 I iR ol 3
P oo 0wl adllae dy90 (5559LiS iSw s 83)lg
gaals (VWAR) o1 S g plulpw ganllae (ol
SOl 1y (5559WiS DY gz Mgl (s ol o
9 Ol oyl redgr (@Ml oldile,S (ol
0 dgus b yliwl plw gl g duoyd €0 B Ve (lwd,S
2355 o Qlgb OIS (bl il wops Yo U
Aiand Polenske (Y« +A) lawgi oo (5559UiS isy
Celb aoyd Vo U Old o515 lolsdl a5 sl olis
Y guatwe sdmds (50051 awgio oy Yo U0 Ll
U (IY90) Wl cowl ouwd (5550l wwi, Jb 43
€ 9355 oy Olilud (55l g, 51 o3l
(o Olmlbdl) (o bl ke g5)0WS S )
Sgjliow bl 2 1) (Ol 9 olaed cpliws,S
G5y9uiS 3l (yij,l smo > Lo g ¥ Yo Vo lals
0L R (FIT )3 (30 ()l Cuizned 3,5 dpla
9 Ol jgd @bl liml aw )3 (65,0l iy (gaLaB
g Yo o Ve Lials glagy,lw olwl o 1, obidle,S
(GIB) 3) (eSS (g5)0UiS B3l 45y (s> £
Cguy &5 Wdged ledl 5 Ye et al. (Y++ V) (Yyay
AR 2o )3 ¥ 290 U ) (6559liS Sladgd oyl 93,5
9 @ €8> (I3l joliteds pola HAdg )3 B3
ailio 50 HUf 92,5 maiens (Ll bgyo Sl Julod
SRl ) e G915l £ bl 2 axlllan 390
g LYo Y TV 55y9WiS ¥ guase 0l 05
oa9%) SjualdS LS ¢ odly by olime (247
iRl dmlne (gl il 3490 (ool 9 (81,5 Y guazme
S b Sl bl 2 (55,0WS iy (godtw %3]
929 a8 0258 b odliw (5,1 1l & el 23Y (59250
3900 W ka SBglw Slae 5 JLE 5 3,5 oy
a @8l 8)lgs (s 9 (53,910 S0 ($55)1) 33,5
o3biw (6l 35,1 51 odkiw (85,1 BB liae emwle
095)l) 29 3 3y90 o2yl Sl Sl 1 5359l
Vosakly bl soslp sl ) (©les

Ol jos (S sy iile (lonbussorams 3l e
il g bl g0 Sutd Banad 9 0,5 slgp 9 o (g1l
AWl b wSbe Dy glalose Sl 9 0,5
a0 —€ 1 oS bod (ulw g o dwe £o0 (YL oL
2315 (Flw a2 yd 00 Sl i g e 53 31,5 Flw
2 obwjed bl Oleldyl op Paidy adl oo Ll
dbhie )3 g plwpeds B Jlow 9 Jlosd 3ble
WYy, (wopke oMl @Bly oWl oo
0515 sogS 1 &5 wdlie 59,8 39, losbwsmme
2900k Mo (S 1 yons 5 o 9 3585 (o0 dowbir po
WDy, (uionad 3,350 b JUS 51 Gledwionus 4
GWAT D939 JId @ 3,10 2939 Jewd g 4D (onod
P CS (55l (LSl g ) Wby, o W)
B Gl 013 O yg0ds Baos loglwidmme oyl poud
SBome; 31 Gl We 2gS aw cale L e
Sl 098U Jy Slady O 5w aibie (55,5l
S g 3 51 gkl (SaaSiends Slus g (515 20 54
Cudguome Jddy (6559l g Cawl 0als Blod | Jlangod
oS g Cannsd 13 )98 5 (i G, 51 S 5 ol qibie
13 (gl S Cuodl g Gg) (5 leld 9 59 el

iS5y p yLE 9 0,8 sauay (oLl Wljlud byl @
$329WS

slal jo 1) 398 Wl cow gble U g 3,5 oy
S djls e (o5 g ome Slaia! (g3l
W3l Bl a9 035 By Hlawt JLE 9 3,5 OS]
9 3,5 Ol aigs ol e oyl by Sl oy CudS
ol o 595 JBT 5L 93,5 o9y JBT (1 o
Gy U1 e

i gisy ;5 g ladle (Ea Jol (g5 U]
ol oy sty i Iy 4 goladl
S ko o Sz )b JpoS3 pas widgi Jolge (5590 540
935 Gy U1 ol Gisb aw a1 o9 Salgs g
13,5 (o 32 (PmdLaiBl sy 32 b 31, 5LE
roobadl ik el W &y 2yl ()
S yeiio 51 ol JU 93,5 o9y JUT (o) 1 poliion
Py e plpsd gdge S pite Wile Gudile
e pAS Jdda hg) ol (655 B 23,5 a3l
SSE &1 (B pan sW3ls ol 9 Mg p3lis lof &
oy ygtieds Sl ol 43 1 g3LaBl audy @ 3902 (Y

AYLY



AYEO-AY0Lasino VE+T JUo il Juad Vo, lond (ot 893 ot j basmo oole Olalllne

==Y
i 7 JLE 9 3,5 bauy (oLl Ol Syl @
axlllao 390 dllaio (5 5,9L0S

s OYgame Mgi 9 CuiS i ha bl
ol o 03591 Y Jgaa 13 loalwismume (5 biuad
S 5 e VWAE-A0 (o5 Jluo 53 diged lgiscey
ol LS YYA/Y s 5,90 adlaio 43 £y5 OY game
&S Cwl 8390 add ubl)l )‘.'S& Yyyo/1 9 u.gi
W Sln of 03985 o td 53 9 Ol 39008 o (LS
Mg pular o (5 9bd Cowl dilaie p3 (1,5 OV g
Ol b cnl )3 owizmed 38 (0 Oyp0 23 (2S1)) 53
Wy ol 9 oF M0l (oly5 OV game Wy
ol 0393 (9 YAITY (od OY guamo

Xat
Xeit = Xat + Ci'Xeit - Xeit = 1—aCI' (‘)
20890, buw wlwl 3 (83,91 03w i3, X _elt
t Jw

Ul ;3 39250 (g03kws 33,1 : Xt

| g2yl (bl 2 o3l (3551 a cups 1
(/€ o /¥ o [Y +]Y)

(i=’ ,Y,V,i) lﬁb%)l}ﬁd Mg i

Jle it

095y GERl) Cjled G551 b o e3)ly iy ol
i dpulm ¥ galagly 4 g3 by 5 (030w

Dy = G Xeie (v)
b 21 g9yl bl 2 0yl 555,02 Dy

Oloabwazius (3l poord (U ylwdd £1,5 d0s CoY guazme sy 5 gbaw jlof =Y Joua

(c¥) Mg (,b52) o
- - 1) Jw

&= 2 ! & 2 <!
Y+q0v/0 1YY YAV4/0 Yy040/4 LALLM Y4y a£-40
YoAo/Y YoAo/Y . Yoy /¥ Yoy /V . ar-ag
1¥Va0/€ 1eY0£/) \CTAVM A2 YYa£y/A £YA/Y ay-ay
oY++/o LAY YNVEY YOYEY/Y VOVEY/E Yooft -4y

IS olse omren Cowl 2391 Jl, FEAYYEVOs oo
w05 o3l G551 5 0 OF+e/0 el Glady
9 Mo Gl ol 3 Cwwl JL, £ALTAYET 0.
gl (£ly; SVgame g Cuod (n0le
P Jypae g9 SSE @ plodwssune (i s
5 IFAER0 o VTAY-AL AYAY-AY ol,; bl

ol 045 83,91 0 5 £ (Y Jglaa

P98 Sl (il 9 Wi Oliee ¥ Jgsa 5

Obiw o gLy > b (£l); OYgasw
SAY (25 W 53 Jgaow £98 SUSET 4 Glogwiomane
My ol iged Gylgeds Cuwl baw 031> Waled 1T
oy Cond eSiln 5 05 TYTAIY 033 oS Jpame
ONS adei odliw (il doeds > .Sl 0399 JL, Ve Yoe
A oy adhie YAV el J g

“AY (o135 S )3 Jpasee £95 SUSE @ losburiomams ()l jud (Sl (15 OV guass (199,8 Cuond (50l 9 g (3f5ue =T Jg

1149

Ol sl (5, b il (c5) Wy
W) sy W) oisd  gor o e
YEAYYEVO s e Vevoe  FYYAF  PYYAY . PV
YIYAYAYY« + MIY  AYA AYA . e
YEYTeevae F¥oees YY/Y . YY/Y Olge b
Efevrrane Yoooe 114 Iy . 138
Yo¥osVYEes 1o IYAA . Y4/ Y
YOVYYYOA« + Ve VEVE . VEv/£ Ol jows p1lw
£Ya£oyes £474 Vo /A . Ve lA S
OVEAY YA+ AT YelA . Yo /A I
YA Fere oLy /4 . £/4 Y g gl
L LT PR 00++ Y£/4 . Y£/4 g
400+ v as 12 vEy/o . YiY/o Sladgle b3 plw
EALTAVET0 e oY++/0 LAY INVE/Y &>

AYEA



AYEO-AY0Lasino VE+T JUo il Juad Vo, lond (ot 893 ot j basmo oole Olalllne

IVAY-AY (15 o p2 Jgatmo g9 SUSE 4 oyl (3l s (58155 S g (g Caond (1o 9 adgi ol -V Jgua

Olled glise (T Jgaa) Cunl 23,5 oy Hials JU,
=y OE m e g 35 om0
—40 2,93 (b )3 (lowbwrsomue Gl oead (sl L
5 (03t (3 2o yd Yo JdIS) @gu (S92 sl o(03kiw
a (03bww iyl woyd €0 LialS) o ke gonylw

ol 301 T Jgua 3 jui allhae 5590 (gL S

i) ©ladgi odliw i3yl g Cwed (il (o) W J
(Jt) ) e o a
4+ IVIVYY .o VATY  YWAWE YAV . s
YYIOFAEY Yoo LAY YIVYE YTV . RS
OVYYevsns YEooe YUA . YA Slge pl
MR\ 2R Yoo YeoolY ya4q/y 0+ ‘}lf
Y+IYY0AVA. . T YOYAY o YOYAN S0 s
YeoQeaes Yool Ve . e SIS
YYVOsavee VYoo Y/o . Y/o bV aasw e
AYOeooavae TAYo 1Yo . VYo Wiy
110 Qe e v e Ao+ Yo/ . YoV Sladgle Obls plw
VEATYYIETY - AYYA0/E VeYo£/y  Yof£)Y &
WWAY-AE oly5 Jlw 3 Jpaomo 93 SIS & (lodardorune Gl o (815 Y guate (19,8 Cuod (e 9 W (ylime € g
S b ) G e e S
(Jby) =y; o> w2 <!
VAVEYYYE v e 1vay. VWEV/E VWEV/E . oS
YAYAYOAY. . 1IATY YYV/Y YYV/Y . Jre
YI0TYTAYY. . YoAo/Y YoAo/Y . &on
WAE-R0 soly5 Jlw 53 Jpaone 98 S 4y ylophrsmane (gl phend (€15 SV gaases (9,8 Ceod (08l 9 Mg liwe —0 Jgoa
£y S B G 8 piagd e e o) iy Iy
(Juy) & w23 !
AR Y-RY ¢\V-T-R VYeAo VLYY YYEOY . XV
NI A FARY) 2 aova YoAA/A YoAA/A . es
AN+ T4y L y/o . ovss
£90 e ren Yoo YV . YV g plw
OMEYA+ Yove. YR YU Yoy 15
LYTYYYET. o 1T YEE/) . YEEND ) e
VLYo e e r11€1 £ov/o . foY/o EETINYS
WM ELeeres Yeee VY€ . IYV/E Ol jw gl
YA ren N£oe £ . £ o35
YA e eese £0es o/A . To/A &ilgaid
OYEY VYoo Yoy LATA! . LATA! s
1oV Te e s 401 TA . WU sbcYaasw ple
YYIAMAY- - AAY AY/Y . A/ PRSI
AYAOY YO+ e e YYo. 0£1/a . 0£TA Sladgle by b
Y£00ALYT+AA+ . (RN} A SR VALV o
LALTAYELT 0. iy Oloskw Ao 2 Sy Oyl Ll el jLE g 0,8 sy
YEOOALYT+AA  YYoTYTAYY.  HEATYYILTY. U TR QYT VR) N T Ser We) RUPRN. PVv SRRy S SV WL S

S309WiS iSy (£, Cladgi o5 JFliled (5 o
@ wiloand Joowio (yloglwaomme ol o (UL
20305 5l b Ol ! bawd duwle Jlw SIS
i)l Rl B 5 (g50lis s (£)5 ©lade
Jol gt sbw (wlw! g cCowl 80Wd o (WWg9) 23w
20 Sloj 6093 40 (odlw W35yl woyd Ve ials)
o3 iyl 4L 9 3,5 sy g58y S 4 YA
3l e SO Lmd )3 (53,9l iy (81,5 Sladgd

AY£4



AYEO-AY0Lasino VE+T JUo il Juad Vo, lond (ot 893 ot j basmo oole Olalllne

(JU,) IFAI-0 (52593 13 losbussomums ¢yl oend (S () Limadd (3,08 HiSw (81,5 SIags 2 JU 93,5 sy (63,91 1yl =T Jga

a0-1¥4g AE-IYay Ar-yYay AY-1¥4) e
YEOOALYTAAA  YVOUITAFY.  VEATFYIETY.  £AL£TAVETo. (03l g0y Vo ,515) Jof (99l
£299TA0YYAT EFIYYYAVE.  YAVYTEYAvE.  QTArQ€ar.. (056 503 Yo ,55) g3 (590 lins
YPIVOYVAYAE  T€WA0+AVYe  ££0ARTEFAT.  V£o£.aY¥do. (03bims g3 ¥o ilS) foguw g5 law
AAYPYVLEFAY  ATPETIVVEA  0R£0YAOAEAL  IAFAYARAT+  (ooliw g ,d £+ LidlS) o,k (592 )l

2 oo il oo Juus g Ego 1059 oS Dgo g gt
Jypatns 35 S5 43 o> Oy Cosd (el Jpi
Oleisn slol o2l bl 1 Conel 845 03 y9 s£1,; Jo
dilio of> Oldyi g1 U g 5,5 oagy Ol 5w

(A Jgaa) 2905 amwlome 1) axlllae 390

EF S 4 adlho dy90 adlaio I Olade ol
03 ales ¥ Jgan 13 Hla5 3590 (Sl Jw g Jgmawo
G tuadd 3 sy (ol OV g ddes (Cuwl
o s a8 Sy 1ol Gl i i

(09) Olodaizmme (3w pped (o ldd (1> Sladgi -V Jgua

ot £ro 53 e £ i o b Ju

Yoy Y4 V1£0n YYYY yEVY Ar-1¥a)

Yoo Y- VAT ¥Ado YEW AY-yYaY

Y YYY 11ra 00y YYAo AE-yYaY

1) YYY Yyeo £V Y€ 20-1¥4€

(Jly545) (ol Sladys Camd onilio A Jgin

s [ 0 [ 78 S Jlw
Worrs gogyy ATTY vy YEoooo ar-1ra)
YYAYTY garry A €y YoYo.. Ar-y¥aY
FEYYYA VAN ¥ay.1 Tere TIYASA aE-yray
¥EooaY vy YeVveA oTY-A Yavare 10-V14€

Ol e Sy )3 (55,0liS (ide (old Oladgi
ARYN £ 7-Ti 28 Oloalw

IFOY+eTTYee ATYFIVEYIY«r NITOVIVEYY.

Ollwd o0 (A Jgua) Cuwl 835 o als ylogs
SLolwdd (old Oladgs 31 )L 9 3,5 oy (539l

G o

2 IT-R0 (60,93 (b ;5 loshwriomuns by
o3l (335 wuoy> Yo HIalS) 093 (592l (pl!
925t 9 (030w (153, a0 y3 Yo HIBLS) 9w (592 Liww
S @ (odbw 5yl weps £o ) ks

ol 301 & Jgua 3 5 axdllae 5,90 (sl

ity g eld Clady LEalS Casly JLE g 3,5 oagy
Dy y25 (591 U Jloa wlwl 2 900 (55,9L0S
Siglss s oI Oldy & s ol
& WWload Joswio yloakwamune oyl sherd (5 yLiwdd
20305 b3 b Oles ol baw duwlne Jlw SIS
o3l ol QB (g5,0WS sy (b Olade
Jol ot sbw wlw! g cCowl 00Wd yoanndi (aW)g5) 23w
-A0 loj (68,90 45 (odliw Wiyl woyd Ve Lials)
odliw (i, LE g 3,5 oy gods b 4 VYA

S52) IFAI-20 (60,93 53 ylowuwarume ybiw poond (51 L3 (63 59liS (pidu ools Wladgi p L 93,5 sy (63,90 Clylucd - Jgo

a0-1¥a€ aE-yray ar-yray A¥-1¥4) e
IFOYee¥YY  AYYIVEYTY  VIYOVATEY  Y.AYEo.TY (036 5003 Vo iS5 Jof (592l
YYeYee£EA  YEVYEAOYT  YYVIEYTAA  YITER.NYY (05bs gy Yo 51S) g3 50 luns
£o0Fe oYY FVIAYYVAY  FELVIE.FY  YYEVFONAY (03bs gy Fo 51S) pguw g5 law
0f+£++AA  £R£7AYe00  £OEYAOFYT  £YYAA.Yoo (03bis g y3 £+ 521S) o len (59 ylw

$5239° (b 53 Glosbwimine (U oo (Sl (ol
bl piCawl baw dawlore (wiloaws Joswie 40974
2,93 (b 52 (o3t (3,1 wuop3 Vo ) Jgl (5925l
9 =153) BixgliS sy 1 00yly gl IYAN-A0 Jlj
SLplmdd gly Jbe 5 35 sany J1 s (el

S5 ot £
SWlo & Cwl s oy I (o L 5 35
2l SiagkiS sy & 1y gl ol s
Ole @b yai 5o1,lw Sl ! 2 nledioe
9 =i BBU) 9 SiagliS LSy IS & S

AYo.



AYLo-AYoLambo (VLY Jl.w uuwvls J»a.‘i ‘Yb)w ‘W 093 ct——vwg) »hu‘?m r091$ Ol

O o gdiia gL ledbwasrie (i oesd
ke ol dllaio (g5y9llS (LBl S sy
9 ovgele S oolod duilne g > Cenl
3,5 sy jl (U (Jawme g (sloirl (53Ul wgalel
salgd ST iy I Gt a2l Bos j9uiS 1 €
3 b (dasoCans j Jane ol 32 adé (6l (] ol 0

3,5 B3l (g pSudiay G pate 9 (20 S do

&5 Sl

Ollusl Jow jl gk zab 3l zatme dlie oyl
Chglee 9 B3 S5, (glailuie (oidgly 5,0 aldgh
oIl Al laal Glpea aaped oIS hagh
ool Cul jladl (lpen e BRI 31 (B

Slogi OTVIOTWOVY 1y lodhursirms (lins s
Moy Ve uwhlf) 090 831 b wlw! p .Cuwl 2299
—0 Sloj (5093 (b y3 ;L 93,5 sy H(eskiw (453!
andllao 3590 g Ludd (55,0liS Lisw JS 0 YY)
ool .ol Lo 3419 b5 logd Y+ 0L+ Y ITOALY
b 93 (o3l 551 Mo yd Yo BLS) pgmr (G905l
9 =) $3ualiS i U5 ITVI-A0 oy (50,9
sz 51 53 Glosbwsorms (b piend (S Lumdd (01>
b s a3 lagi YOAY +EVo£oYY JLé g 3,5
95y ey Ee i) 0)la (So )l (olel gl
Sl (b o L 55,5 sy wylud ol s(o3biw

(1> 5 =h5) il oldy IS » d0-IYas
oly YYVAYo£AYY oY walle 390 (sl yliundd

oy ol 51 el ebuil 3yl pcanl 033,58 291
G Ladd (65,0liS idw w0 b Jaesd L

wiglod oo (6] Swlow (idg3s opl (sladiy 52

Fl)

16990 adllln) condBl g3,5 5, Wgi jd olpl O dalw LaSls apew IYFAL L 03l dg0e ol ¢y SI,L -
AVENY o (E) Te cdrmo (5505 woliys g Ll i dlomo (1euigr 9 ol job (glagy Ui

Ol ! )Loi 350 owy blf.jg AT ‘.,Sw...o 9 0*’9'” RGOE d)w)w =60 (ol o -

Ll pia (Wo5g0] Wil dlome (ol joi bl )3 JLE 9 3,5 syl Ui o Jhe o0 VTR L8 03l (BT o o o ygr -
A (V) Yo

9 Olwjos oMl 363,90 axllln) ol (28 Gl 31 5L 93,5 Hlsb (3Ll Glagl; ITAY .S (sl -
Y040 (YY) Y (ool g 3lw e aolibad (olisle S

doxo ool (2yE SO 55 (55)9WS S 1 jUE 9 5,5 Gk g3Lal glaglj 3yl ITA0 S (gL -
AAY-10Y :(AT) Y€ carwgi g (5559WS sbaidl

(Yo 0-Y2AY) oWl JLe 55,5 s ligb wyned Jaoi AN L) .8 (Sl .z (Gawse o (8D yiuwd Jlulgd —
FE-10 (V) £ (e (5325400 1 o Lidl i dlmo

Cndd % d)&o‘ O 4‘:;}{39 9 ‘_;dl.\é G cu{)‘m & (Lo “d c‘}ul’.ﬁ (8 cl.au.:.o d).’ ¥d c‘:;gsl& ‘:a.(;.:’)b -
“AY (Y) V10 (oo pole aolllad . lwjes Gliw] j3 o6 Lide b by lé sl g cuS 5 VAT Ly oS,

RARK
Conmn jlassmo Cblas J5 0,101 ¢ yliw 395 Ll )3 L 90,5 sy JawdmoCunn § I 51 oy 0 IYAA L L8 (gl )5 —
Ol je ol

2 ST Lol bl 3 5L 95,5 sloial g alaidl G i g BT (owypr ITAA L& (GLLS 8 (50 drlw —
X e00-Ye£T:(€) £ cunnj baseo pgle rlalllae Aloes . FWlo Cud il g baaol 3 ials

093 (5359l Sy )3 )L 9 5,5 oy I (iU Ol jled 340 9 Ll YA g eS ed ol -
D52 B L 95,5 Sligb 9 (3L alw ) (o ulen

Iy p Wd)S 5, 5 (65,0l JUuSis oobail Ol lud owrypr VTR0 Lo (G ygmaio oS (IS oy e —
FVV-TIV . lawjos ol Hlilj 0T L ablie 5 jLé 93,5 ooy (Modlom 0,558 ol - jeuds i (28

a )Lt.é g D)f 3949 dﬁl&mo} 9 Al S99 u»a)f Lg‘.égin &MM Aray . & 9 W B (LIS P (G0 —
JY =YX :(€) 0T drwmo (5505400 w0 g Lidlpin almo .yl il O yE

- Ai, N. and Polenske, K. R. Y+ +A, Socioeconomic impact analysis of yellowdust storms: An

AYo)



AYEO-AY0Lasino VE+T JUo il Juad Vo, lond (ot 893 ot j basmo oole Olalllne

approach and case study for Beijing. Economic Systems Research, Y+ (Y): YAY-Y.Y,

- Kang, G. G., Choo, J. M, Jeong, H. S., Han, H. J. and Yoo, N. M. Y+« £ A Study Analysing
Northeast Asian Dust and Sand Storm Damages and the Regional Cooperation Strategies II. In
Korean. Korea Environment Institute, Seoul.

- Miri, A., Ahmadi, H., Ekhtesasi, M.R., Panjekeh, N. and Ghanbari A. Y-+ 4. Environmental and
socio-economic impacts of dust storms in Sistan Region, Iran. International Journal of Environmental
Studies, 11 (¥): Yey_Yoo,

Tozer, P. and Leys, J. Y+ Y. Dust Storms — What Do They Really Cost? The Rangeland Journal, Ye:
YFYVEY,

-Ye, B., Ji, X. and Yang, H. Y+ +¥. Concentration and Chemical Composition of PMY,¢ in Shanghai
For a Y-year Period. Atmospheric Environment, YVY(¢): €¢£€3-03 .,

AYOY



AYE0-AYO Lo N E+Y JUo bl Juad V0 Lo et 893 ot j basno ool Olalllane

Estimation of economic impacts of dust on agricultural sector
(case study: Masjed Soleiman County)

Nasim Monjezi +*, Abdolreza Roknedineftekhari '

' Assistant professor, Biosystems engineering Department, Faculty of Agriculture, Shahid Chamran University
of Ahvaz, Ahvaz, Iran
¥ Professor, Geography and Rural Planning Department, Tarbiat Modares University, Tehran, Iran

Email Address: n.monjezi@scu.ac.ir

Abstract

Introduction

The phenomenon of dust is one of the biggest environmental problems in different parts of the world.
In the last few years, this phenomenon has affected a large part of the western and southwestern
regions of Iran and caused a lot of economic and social damage. Khuzestan province is the main
center of the crisis caused by the dust phenomenon. One of the visible effects of this phenomenon in
Khuzestan province is the damage it has caused to the agricultural sector and rural life of the
province. Because rural areas are more exposed to pollution than urban areas and are more vulnerable
to the phenomenon of dust due to the lack of facilities, so the damage caused to the villages that have
a share in the economy of Khuzestan province is greater and finally the country is forced to import
materials. It becomes food. Although the phenomenon of dust has existed in Iran for many years, the
majority of studies have been conducted on the climatic issue of this phenomenon, and not much
attention has been paid to the human dimension and its effects on the agricultural sector and the lives
of villagers. Agriculture affects many aspects of the national economy, but a number of factors limit
the quantitative and qualitative trends of production in this sector. One of these is dust, which causes
some special economic effects. One of the most important effects of the dust phenomenon on the
agricultural sector is the decrease in the yield of agricultural products and, as a result, the decrease in
production. Therefore, the phenomenon of dust has a serious effect on the economy of rural
households. For this reason, managing this phenomenon and giving importance to its various effects is
considered important and necessary. Therefore, the aim of this research is to estimate the economic
losses of the dust phenomenon and quantify these losses in the agricultural sector of the villages of
Masjed Soleiman.

Methodology

The phenomenon of dust affects the affected areas in economic, social, environmental and physical
dimensions. Some effects of dust are very complex and their determination requires time. Therefore, it
is very difficult to estimate such effects of dust in the form of Rial damages. One of the most
important effects of the dust phenomenon is its production effects. The effects of production will
include the reduction of the amount of production in various economic sectors due to the closure of
production units, the reduction of the productivity of production factors, non-completion of
investment plans, etc. There are three ways to examine the effects of dust production through
econometric methods: Estimation of production functions of different economic activities, Estimating
the economic growth function, Scenario method. In the scenario method, based on the studies of
others and sensitivity analysis, it is estimated the amount of reduction in production or the value of
production in various economic activities, especially agricultural activities, due to the dust
phenomenon. In this research, the scenario method was used to estimate the damage caused to the
studied agricultural sector. In this study, by using parametric methods, some of the economic damages
of dust phenomenon on the agricultural sector of Masjed Soleiman city have been estimated for the
years Y+«)Y-Y«)1 The estimation of dust damage to agricultural sector was performed using four
scenarios of depreciation of agricultural output (V+%, Y%, ¥+7 and £+%). In order to calculate the
depreciation of the agricultural sector based on the four scenarios, first the estimation of the output
value was assumed based on four scenarios (estimated estimation value) and then calculating the
depreciation rate from the estimated estimation values. Four scenarios were considered (damage
value).

Conclusion

The statistics of cultivated area and crop production of Masjid Suleiman villages were estimated. For
example, in the crop year of Y+Y¢-Y.Yo the cultivated area of crops in the target area was YY4,Y
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hectares of irrigated lands and YYYe7,7 hectares of dry lands, which indicates the lack of water and its
unavailability for the production of crops in the region, so that more Production takes place in dry
land. Also, in this year, the amount of production of irrigated crops was YAY4,e tons and the amount
of production of rainfed crops was Y4 YY tons.

The amount of production and the average selling price of different agricultural products in the
villages of Masjid Suleiman city were estimated according to the type of product in the agricultural
year Y+W)-Y:YA As an example, the amount of dry wheat production was YYY4,Y tons and the
average selling price was Y+ VYo« Rials. As a result of Arash Setadeh, the production of wheat in the
crop year of Y+¥V)-Y«\Y in the target area was YiAYYiVe... Rials. Also, the total amount of
agricultural production is ©Y+ +, tons and the value of the total output is ¢A£13VETew. rials, In the
following, the amount of production and the average sales price of crops in the villages of Masjid
Suleiman city were estimated by the type of crop in the crop years of Y« ¥-Y«) ¢ Y.\Y-Y.V¢ and
Yeyg-veyo.

The phenomenon of dust causes a decrease in crop production in the agricultural sector. Based on the
four defined scenarios, the number of damages suffered by the agricultural products of the rural areas
of Masjid Suleiman city has been calculated by year. The damage or loss caused to the agricultural
products of the agricultural sector is interpreted in the form of a decrease in the value of output
(production).According to the first scenario ()7 decrease in the value of output) in the period of
Y+))-Y YA due to the occurrence of dust phenomenon, the value of the output of agricultural products
in the villages of Masjid Suleiman city has decreased by £A£1aV£io. VEATYYY €TY. YY0TVTAYY.
Y£ooAEYT4A rials respectively. The number of estimated damages caused by the dust phenomenon
on the agricultural products of the villages of Masjid Suleiman during the period of Y+ Y1-Y+Ye bhased
on the second scenario (Y7 reduction in the value of output), the third scenario (Y+7 reduction in
output value) and the fourth scenario (¢ 7 reduction in output value). It was also calculated according
to the years under study.

The total economic value of dust damage on agricultural (livestock and livestock) in the study area,

based on four scenarios of Y+, Y+, ¥+ and ¢ 7 reduction in staff value during the years YY¥4)-4¢ have
been, respectively, YY) oaVoVY Voot YIVOALY YOAY £V E.YY gnd YYVAY0£4YYOY tomans.
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