VA4 5l YO 6l s dlo (55,518 5 o5l

2 ASE L) sbuy, Ghbe drwg ;o O oo (55,508 daowe Glagls S8 581y
(baele A2l 55 fes 53 > ol s

¥ . . . Yoo, o . Y. .. . E T - .
d)}b‘j’&zdcdﬁu‘d)u-ubyﬁ“@ﬂ%ul&"c dJLhG.de‘r:L;
\WAYA/E G dy gl VAT 1S, b
A S

@lold dbise Gl Aaw s bl )s oS > sla)lnl 51 (S pliea (e e Bl (205
bl ol s e glacd B g Balial 5 wlie Cy e gl el 5 plde glafg) (B s
1P ham g 53 ol Bl s e 3 e Gl S e Sapls B e ol dadle s
918 b 5l 5 63205 (Ba Bl (oS g 4 gy B Ak p) s ol (2l
s a eslinad (/A gl L) (I S S S asad gy 5l wsed pnm el sl 3 Sle g8 ) claesls
S50 plebd I8 51 B8N0 (ppmsl 5 esle (Slai, gha b 51 BT (ol Bl P ls
Shosle glsma 5 Gope gloy MBS SIS G Rhy s iy (xS hg O pen il
52kl GBY) oSl Lalecia lasl 5 (55,58 sler plbsle plulid,l8 I alal 5 asl i
@ EBS W s s G2 b 3l ol p w8 Sy)s leer 5 biojle 2L as AT
SUNEE B 0N Bl oS ey 5 s (et fhome - g3l e gl 5 A0 S
S pgels Bl s Gl S e slagl s ol Lis g pe ST T a3l s bl sy ds s +/5F
Sosbay Ljls adlan 5,50 Glaliy) Jamacan) 5 I (planl ((tions —3LaBl ann g )3 e
Lo ja plel 5 miome —gabadl ol g (ylacplys ool (F) (g k5 Bl 51 UL slal les R <{
o, Jdow auad, SO0 b 4 e b kS S ) Sl i s YA S Y Sl
el e Glagl g 3l eslinal ) shitens g, o e (QF A0 o 1) pLsS LS Sl (s S
Ao ys IEA 55 b UL fee) ) O i edda-bh st g gle sls olis 558 AHP S s
iyl by Jolo o FannleS o s /Y 35 b (23355 4 LS e 5 ke 15 (e
Ol 2l Gl ((glazl y3 S chn B e )l 5 16 AIS glae3l

PRV
u,';z.: Ly LS;LALA.B d‘j&‘u c&bﬂ}) 6&0\.{2.:}.{..4 ;\M}: o}gj‘\..: 9 QUS w_,}

Sl gislaS e Il dans 4 b lesls ol 55> 5 1y Comes 1 o0L)

ol elzils Ll am 05 S Lk )
rz_shahbaz@yahoo.com J et 5k o8

W&Jﬂj}}é&i‘}(u‘}?o‘);‘&bﬂj}éﬁ‘)uuﬁ}wl}? ‘5|J:SJL§)>;J.»\J Y
oldaly clies 5 o Gl JLisls (s ranaly 5 LA o5 S Ll Y

J‘.") aL{iJ\J«L:é\JQ.?- a)jf cg;t.w}_) 6}5)4”“4'7'}\'3’.9‘];’? _L.Z)\ le;..i)lSéfninA\c



\"OZ)L@_JbJ\.&SJOJw \\#

S s gl ol p Al S S G 2l 53 (Y0 G s p rana g )
(SH5 O leld s 5 (s glacaln b (’&“ Ll e &5 Sl (50l
(VR0 (GLlSer 5 (65555) il s wlat) Condy 5 dalys pha Gl )5
G 5 s el 5 el dnn g 4 plaes (ol e (Bla, (5 5L0S Sl
oste GSes gl OTA0 (o Kan 5 33 ol ol Gble s elaxsl Slae
el addie o pLad wlopyyys WBly 3 a8 (ame dln 352 das e Gl ax S
215 (53508 drw g g el EE 5 3sleige Solel | L do s 5o Slad gl s
Jolo (p o8 S 5 o e Jodly Sl 350 53 (OTAY S0 5 (SUISGR)
soeke s ULl el ansls bl glac e 5 (S5 bl el
wlS o350 b gLl (S5 Jame IS ) b il slaas e s g5l
ezl (SL3 e slagly i AST 53 bl i 5l sy el 0
Llodd Jaes 355 S5 5 s 3 gl Jole 2B S &S Wlam, i bul B Ll
23 e mbe SUl LIS ams lapls Sl sk OVA7 a5 G558)
5 Sl 3 gz e b QLA (lalad 3 b jsba oS WL eej 25 b
Clione Coad s Sai sk @ Gl s b b Gl Gl glel pliee LS
ol 4 lansl> o aS Cl o3 S OU S )b Ol 2 5,85 13 eslaal 5,50 Sl
Dl el a2dls 3 g5 amn 350 5 1 pa (SU (Ol glasliazal 5l aS Slellbl 5 ole
LS el Gie Gl g Jame ol Bade 5 ann gl a3 Bl R g5 ek
ol (elal cpl s S eslizal o gls gliadl 5 5 Lbeulb Cols @ ey o 51 &S
Cooal 3 by (SUSS glacdled el 5 ey (e e slagiadl s 5 ezl
(bl Com 5l Lo lacd b 4 e 5 (PAY OTAY (e 5 eslide £1) o
1P 02 S 2bh 5 2br (Jlamial ol 3 dase S oy w5 Slen]

4"‘3‘6"6)"’]"°)€‘"ﬁ) ‘Jj)dé)w@wb\ dl.&‘juihguv:)jﬂ “;L:.g‘jx.?'\_il;xﬂ



WYy oo ﬂdjlsb

T SSAS ol bl () (658 ol 5 Geasm b e 5l sl
g gl 53 ey e 0 2l S sl s L o pde 5 e S
sl ol glulls &S gy eplsl (VT4 co‘)&w D) d’ﬁ)gd"r]“) syls b
-4 @l;.a Bl 51 a3l o mies ol U cwl Il 65,58 dan 5 Glaal 516l sen
S ol s aber Sl 65,5l (Y0 e 5 pgane gz d8) 550 o
Quintero-Angel et al., ) s,ls coss Lo 1, 30 o min sl (ol daulsa
S g e U SIS jsb w0 S LT e jleda b o5,5LlES ool plu <2018
VAV g, b SD Sl 5 ae (5 5330555 (ode
5ok Lulpd ol SET el gl bk, e ol ol
Sl bl L5 o (Bl 5155l (ks el (B andy (B Gl g onebn
Sl s el Ay o b ool (Shlea by Blas o | Jasw
S pad MG by, s glageize BLdes 5 e aepls
G S Sl KaS  Jasmean ) Sldodg 28 6l Ly gl
g glp gronelp s 4 S S e Glagls oSS gl e (VT4
g5 ol Bpes OYAY (e 5 (ga5mus) Lpd (psdl Sk L a5 s
by il labiny, Sols CiS s lse L (e glapls Rl Sk
& CL» Sy el Sl gl pl 3l es 4o &ugw}- 3 ged edalin yliwew ( sola
S ol ieme e Jolo fpela axlps ol ol gela Al s ahe ) uis
o Blazsly ol plos e 5 ol odd i oS 58T Lol o3 g o] il ylolies,
SO 55,5l o el e gla JUIg 5 eSS L s Sl S

ol 5355 o WS (S g5 pl 2 WS (g ysbe S by Si i



\"GZ)L@_JbJL’\SJOJw A

Lpsesp S 3l pd BBzl s e 5o 1S i bl WS 5 s e el
SIS Jmaome a3 o Jgimms Ay 5l 5 XS g 05 as 25 O 5L
Dol s eslle wly oSl () Jusb ) ol sy kB el s e
5 islio) 35l oal b adlae 3 15 8 Feee Jlrdl dne lolie g, it bl
o b gpela Bl s Gl Sl plaliny; oS das e L dalpd (1YY canile
Lo aibe glacs b olobis s Ll 5 il Jaoms gla cliail s 5 Ll 2
o 2 skl g gaele il s 5o O e (635U Ry 3 o O 5 e
5ol oslle Bzl L)l 5 o2 gla 2 5l eslinal L ol 55LaS e Eafia
Shesbs sl gl 1y gl ave « Bums s Sola S8 4 o ime glasls
Ol (35S Slerm G IS L S al b adlane Sl Ul 5 U
Gt s 53 aels Sl 5l KA VT ee GO0 spim sUL o sels UG 1l e g
SIS pa sl dias e olaisl o 2SS 4 (S)le S ) A a5 5 e
S e il ey 5 Ve B0 ssde ol ol

e glagls luld ol Jhagn ol Al wadS ey s 4 a5 L
s cpl @ il gt @ly 53 g Pl ke 53 O sk Sl S
B 2 ol DI sz 5 Dl s Gl (55U aome sl lalid o5l
el 03 gyl ll 3 bl il OUSCe J o gliwgy bl
S Ghe 5 Ay

Sl e oty tlae el Jole o e (530518 dias e ol Dlalllas
Sl 0T (GLes 5 sngs ) s Wpe Jlsdl 5 WS s pee S
Dol W 51 (g3slaS Slpame WIS bl p e SISO plsen (g3l
ook b Sl dan g 4 glaws ((VYAY (¢ ko) 34, 0 Jlid 4 508 s Slde cl



\\Q ..... ﬂdjlsb

5B Sae o030 g 4 S diter (A3 2 plarnl 5 ol (e IS5 5,5l
(ol OYA0 (Les 5 3D Lsdis el gmecS lis Sleeas b
5 gbe Sl eslinad (35 Sl g 3 lre e B o8 g50S sbssls
LR 5 (ol ) Lted (65,58 (g glresd 4B L 08 e lagls
e sBols Sl gl pe e 3 LSl Cosal a5 Ly il een 55 (VTAY
235 ol U 53 o 0 e Db S N s (5 sl el A s
ool S culsl 0 U e oI5 cxls coeal (Pope et al., 2017) ..
Sose 3 ) ML el 6 Gl gl ol a5 BB o5l s e
dilin Jaomaln s Condy Ss o S 6 b ol (el ol LS
(VAT Len 5 (5a) 20l ol 0 55 1) lame 2l o 50 a8l 00,8 )
Soar? A e ol ks 5 QLS Gl A 4 plies S 2Rl
Sy Gl &S el cdul b ame ol 2l 788 e 5 ek SLS) Sl
S5k @l B b b Sales 5 5503 lana s b b ol daly (s G b
|5 b QUL L anv s gl gronaln sk & S50 o8 2Ll cal (Bl )
plar L8l oo (glanmr s glaaal cadlare a3 o la ol 2Ll 5 plubs b
R eei e 3L Spder G Gl e nn g Bk 5 LS s b L
3575 L (YO OYAL (L an 5 5L L318) 55 S eslinad o glaclB 5 lacid b ol
rl el g Sl LT Sl g eslinl 5 e Sy e s aplss 5 olie eslinal
oo bl B 03 S B 3 |y e S B s ol oS Ak g e kL e,
QYA LSan 5 (g 5mn) 3550 3,15 (arm b & 2kl ol 2ol
g Obes G (llassdee 5 bagls w0 gl sl Low o
o S b sl s e 08 5 BB 5l bl s bl U s sd e



\"GZ)L@_JbJL’\SJOJw \Ye

(il 5 odee) Sl Gl e S gl 03 Sobe (S50 5
5 oblrere sl 5 (Flerl sl o ol bl (6325000 2 (ol o ((VTA]
O 5 s peed) Sl ol gl adle a b e 5 (S5 Dlo et
e bl o laslya oS col plac Il dlex 51 g5,5lES (o ool 43 (VTN
2 sS axw s 10 (Quintero-Angel et al., 2018) 5> <oy ass 5 1, 3G
G Suleas )l - S s lacirs sl Ll 4 5L da giddl s pl el
(P Olgame CUS 5 o3,liS ehsa e Olaal )y cladkie syl
SR 9 W 5 gl (ol e g edlatal 3 gz glagls 28 patie neglle
Wy el e gy a4 KL OTAY (hKea,y (SlGa) il sl
S 53 g sl (Sles 51l Sibane s Lt 3580 panie S5S
ol 5 L5k el edd DU slabie canw i gl Jle s 5 ey (g505l0S
ol gl o3 e gl i Coner RIS e 4 55 G5S GLs 5 (VTP
ol S pler slas S LS s e Sl 5l 0w 5 4B S 38 4 glesl el
Somaz 5 5 gl Sl & 5 (olod Lol 51 (S 2UiSs 5 o LT Sl
B el e gle slpe W5 SR Bl G b S e pl @ ol ol (le
5 S Sl 3 sl Gl e Sl ann Sl 55 glay 525 53 (o st f 55 e ]
Sl 3Ll gla i op S 5l 5300WS (s piS pl s 8 gl Sa (ITAY (e
b e (WS Gimen 35S (o 2 53 ) SR 5 WSl e s BB ds s S
5 Sl 3 el G ol glndl 5 Ll el sles e s gy Ghle 3 Lo
(Ommani et al., 2019) s,Is Lalew 5, sLal anw 5
Do g o 1S lbans ol Sl 5 (65 5LES wre s 5 ol sy drn 5 ila
ar g Dlosl e el oy il ladsld s ann S ol lledodl g

W)J dmbj.:ig&;wd‘ &L&JMJJQL"JJG’J 249 L§L-’j§ WJE db-)J 6LA)‘5.:.S)J



\“\ ..... ﬂdjlsb

dJ\.A c&t.w)) Mb—w LWJJ [ ul.L:L\ RG] )‘jl.w‘ &t’.wj) Wj.? 9 6)'))&:5
S ety Blie LLSI DL I Ses (ol 5 by Sl ax s ks S|
one J38 Sppa Al ASU (5, 0laS anv s 5 gl daws g by, 5 gisleS
O (63558 gy Co e 5 rotalp i S 0 an s b gl iS 5ST s
S elanl 5 o3l g Jol BL 5 &S o Wl oLl A bl fauw s 5 glodes
; Vadivelu & ) sk o Wl glinsl mon 02 3855 crimman 5 35500 slad & by piS
able Lol s 5,5 8l 4 > 5 L .(Jun & Xiang, 2011; White, 2012 Kiran, 2013
Lol id g Glr 2l Ol (R ol Sl (50l e gl 53 2l
Meijerink & ) s age i oloj i &b sl glolie,, eolabl 5 el
G s 3 |y gl A ol (AL 5505 5 8 58 s ela s JSSle
(S Al il o5, 5lES i edes SH Ll pl 3 g Kledes 3,5l
5 $3lo) Ll S ASt oo Sy kS mlaw 3 UL (i glazs b sl
OYAY oyl San
Pl Gl S b e el AE e Gla e
Lo,y Jases 8500 clapls a5 315 34y edde opl 55 ol Bl 5l .ol s aST
Ll y e 3 (YYAA ‘&b&u} &Jr@.) Lgd o drw s 50 5 03 UL i, Lﬁﬂ*é‘:';\
Ldeine &b‘bﬂa\ﬁjﬁu u::‘ 'J".".’b;f LSJLQ:S‘ A W\ Sfua \J ula.ow LSLAQ‘): ‘55-)3
dngi g iy Jale (Il el Bl 4 oa 5 W5 g bl 4 pa b b &S
sls o Ortega & Gregorio, 2005 Blomstrom & Meller, 1990) 1.t
Wiy g Jolo |y ame glaplys 5 b (OFAY) Bslo 5 oallols (YA (g g

w_};)')‘_;h‘"‘dud‘); w‘@foju.& Mbj}j}d‘jﬂ\)j‘;sjb LSJLA’S\



\"OZ)L@_JbJ\.&SJOJw \YY

&t.w)) dkbﬁ W}: BL. JwLG U:" JJ‘}O JJ..:)LSJ..: QL*JUQA )‘ L5>J" cébhﬂ’j\ .«\M:':) E)
o Gkl sl U5 ety s AT Wles S e (Jle gl sledd S pane
N e L R P i
Ll e bty (lodbial s 5 @S Lo Sos Sb 515 (1740 (2 S 5 (Lilmeal)
cSlol Uo) L3l I8 3 ILL dae s S 53 Jases lagl s 5 eslinad 3 o
osleul L: Mbdo OLJL.: (\Y‘/\‘\) J::J\.‘\va E) LSJJ"G" iJlae @LZ.: (Ao O D (\YAO
andllas 3,50 dlate (b Lo (lapl 5 (6 S50 5 s se gla il 5 e Sl 4
03 e LS 43S 5 gsladl -+ Sl S s ks & d\oJ.;J 03 Al o el
gladdlae 53 (OYAT) fofo 5 (Pl Lls (gl ol ee glaoSsn 2 e ol (golos
5 o Qlesed Gy e ol O Bl ol Je el s alia
ol b ) ols e e By 53 L sl SUST S Ky am pl 4 Sdliles
P el gt Ul 5 Ol G Sl o lresd 4 x5 5 e

ols baliess ol 5 ol e ol GRS UL 5 age
Jodem B s e g sdse b lad e Dldllee 51 (S ol 4 i3 5o

sl 0l cLI;-\JJi \

T} [ &aa b b e Oladlas ) Jya

P Cda (b)) Gie
Y LAL“WJ_,) Mjbf/\ gula.?u O‘):JEJ\

Gkl Conds 55 Ao 3 VIO Gl Cons | S @jji):%n&ubljjullw)ﬂ

(1¥aq) 5
JLLL Condy 3 by Aoy ¥/0 5 Jacs e el el S las —
Als Ll
7 et gL 5l Sl el (g5l LU 5 ey Jaoms oS @l s el

ok (Sose allen 5 ol e sy ol S (\YaA)




\YY’ ..... &fo’b‘ 6}\5‘3
o S (Jl) Gioms
- 651-'4-:5‘ le-ﬁ)té-lm 6‘MTJISU” E) «dh:’“
il by byl 0T U555k @ elazs|
Sl 033 pals an s s J‘;:,L,,T}

15 i okl b sl LS y3pdos

w‘)@f&mgé‘f}w@‘w
- e . 4 . ) sr s sl

3 Sk G 5508 S £ s e by (S 0 R slaols s (1rav)

LESePY 6“?“)&")“)‘):?“ R

.CM#‘@);:)JNU

S g Come (b s 65,558

S A s 53 05,538 sladl i oL

3 G S Sl

sl el 2 Ll S 5 55lke (\¥a5) Ll
Lol oS i s Slae & ld>es
7 " . N R S A M o .
AL 5 gl ) 1555l gla Sl obls 5 B
. by Judl ool 53 sl
i e Wels (1¥45)
oLl o
_ A ' d;l..;ha});w»us e NGION Y
e, Gbls an s Ly, 53 (65,58 i ) i O 5 e
9 sz@'.:: )Lb-Lw L;“LQ-:?“_ L;:LAJ&‘
AS o &l oo Sl S8 50 (\¥a7)
b,
sbaol 4 cond < /FAO il b ealal day Ol)l.{mj)érla'.?
A;l’?’“ 6)uil=.' J:”“*"
Syls g mie o b e o oles (\Yav)
ey 53 S parsS CiSehgn 5 5| Il A s s g5, lES B ey | LS 5 65500
il 3t gl b L (1Y¥40)

52 $3oskeS ool ksl i glalin s,

B R P S R P SY - g

K} 6’@1 obes o

1 s g s, (1740) o, 5as
Cols 1L AV/E) iy e skS WS 51 il )
¢ sl el ol bl el | Ses Sl
Y\Yf’)wtﬁjlf«.; o\ﬁj@ﬁé‘ﬁ‘\.&;ﬁ
(ol <) 535528 avan)

NG| BN W s gl Lgbl: J.“.Ajl:S

¥ s S S ol Jaoes 5 adddl il
CLTEE) ol (NS cslin L 2i
s (LVEV) Cims 5 (L YY) o 5o

U

S wls gl e o5 2L

5 S gl 5>

OFAY) o Kan

A?L:)l&hgf.pujbhaﬁ.l:wé))}‘.&s

5 gl Sl GbaolS b))

5 S8l s




\"OZJL«&_dbjL’.Sijw \YY

4t s (UL Giames

3 S sl S oy td IS oslis (1TAQ) o5
Sy b Ll Lol sne 1L

34l
B)

la AT 5 e les iulpsl o s Joles
SRAP ! s e e P 03 B2y _ .
i ) 308 Lo el el s | oLSes 5 als
il gl (gl bos & ol5,5L58
L;abj} (Y+\Y)
Ll g S I (g5)sLS

Kl e ol 53 gusliS A5 gla Gsles .
23 6300WS daw g 53 (65,58 Gl L5

@Ik (5slS A s g ) (ol Bie (Y1) Sl
; olz!
Ayl
w}gm\):.ﬂy@u&bl};&@ﬁj”% . e
. RELCVIPARI
s Ll izl sl gy glos,ieS | Sl 355l Gl Uiy sz
' ‘ (Y1)

el u}S :l:g‘ Ls)\.,a,_;\ B v&l.«.’.’;—‘

‘dx,z;;‘gasuﬁ)gwus’@pyuv ..
ot o oz 53 S5 Jelss s | LSes 5 B0

(oSen 5 slaxml 5 golabl axw i ‘J‘L)'}J
525 (1)

LS 55l ool 5

055 B8 dewy ameS pl @ (5 o0 43S D) s Dlallls ghumer 4 a5 L

sy P A s 2 QT B gl - O3 oS e glapl S 6k
ol il ol ingh fadge 53 55 QLS el ol o el o5 ool lanlllas
Sl & o580 Sl g GbLe ane S 5 L aazl s SE e ool
Sl oI5 G Gk ol o Mty pl s sl el sl dalllas 5 T

LSL"“J" cj&l;- L}J}J gf‘)'@"u JJ\A Sl ol J.:SU &l.’.’.wj) RM‘ij 65”[.:5 BE



\“O ..... J..ijlSl‘,

(Jole S lsea ) glambys O oy g55laS 56 alal e Sls 5 ol glaasil

() Jﬁ.&)@\w;k}ﬁ@b))a’w);ﬁ

(S5 Ll (aie) 25 (oo Jho ) IS5

Gt Py
b5 2l s (500l e (gl S8 ) Bla b S Sl
i opl 3 s Ll g b il i, 5l esbind b glie ailate glalia,
GIS o P e S bl e 3 s e g3 Bl (S W )
@l B g ) VY eSS 8l b S s el 3 s pdons Gommen 5 (ler b
k) o)) S5S gsesb sl eslizad b cpl 55 (NZ£ ) Wil Ol 6 5ed ol psan
Gy LS Dbl Ll Bsad plsee IEE gl e 518 Y dds /A

Sl Soke e el L3S G Rh 550 el olas b

N — N{zal;r}'pq o Foe X (1.85) TR BN
(N— D +PQ(Zg )" FIAX(-a) e rex (1LaF) T

Slmesbadl i Dy 0L L P=g s L Ll Z el e NG s o8
el

g0l Bl g gy p 3,90 ALy, Y g

&j&})‘.\,{v )\j.vl;- oo LL.»})rU

A\ \qv A 3sle




YOZ)M_deJL;SJojw \YP

YV Y 04y sliaS
\0 vy ¥5 oudS
¥ 0 YA4 Sl
4 ¥t \Ak2 oSa S
" o¥ Yoy L5 S
s vq Y SsJ
VY S YSAS o

(YA0) ool Sl 55 e 2islo
3 Slelbl i g3 b dlaab iy ol tags s Slelbl ) slaer i3l
LS‘)‘J 6[.&&.«:_9) %uw) 9 LS"\"'“S cv&w}‘ cé.\:«.:M —dbw.a LSLAL)A'}L;’ 9
on ey gl Il s et b gl el sl g Glarl s (g5l
5o 5 b Sl et b caallls 550 Al o ge 4 x5 L L 0 5 Al
By & 50 o) bl 2,8 18 b sy5e (8,5 5 laaste oy wl e,
5 sbal el s 8P Jaealan ) A 5 VY cUJS e o /PF slars] U

GV P AR ‘_)l.w; A Jad= 52 slaial 3y 40 6Laua.'>-l.3

S s ol 5,40 gla jaxli 5 slel ¥ J g

(INJUSER: sl
¥ s UL eyl E s ST els (RIS (5l Slsle Sl pame A5 (el 581

¢ Bl G o il S 2818 =0 (g3,5lES Lide 53 1S ala o bliwe alS

3 o b e A ((SKG ol augs el LUl -V adlate 3 pliey, slasl cuss | - gslasl

o S8 Ve ol b QUS55 5LS St 3 (1S b e e
-\ ($303S SlUgmamme (A3 £ gte Y Il lasl gl o5 Ll VY (5,5l

SlES 5 IV e e il
6 Ml Y Ul 5 ol DS (o Sl eslinal =T ol sy oS A 5 Comer Rl )
5 e Saan GRI Y (o oy Sl —F e Gt sloud -0 wlby sl Bl -F | sl
Olebss ©rler Sals -4 B sl LalS A (a3 e 25l
gy gobene 53 o CJL"‘ 3208 =Y e gla e 5 (B e ol e 2iS )
2500 b b 3 ey gliae g =T sy S 3L L clne glasle 5 L s g 5 Y




\“V ..... ﬂdjlsb

sl o dlan b s Al 8 50k ames b Sl 5 AU Glas i jlee 0
DAL L sl Sles f (Salon oA ey ot b Glae by, 3L 5 RS Y ) s

SRR

PS5 JEpde oS YT G me 3 oo Y (ST &30S Gas )
VA i oS5 F s b S L =0 lyy sbaanle o =Y e 2l | e
s G5 (ST 208 A (o551 e S 1 g S Sl
Obes 5 LIS 5 TA0) (L 5 55 5 COTAT) | pamar (OVAD) (S0 5 (LS (2 5
YY) glSen 5 Bel (ATAF) S, 5 Sl e (IFAY)

FIE s Sl ek Gl S e byl G e Gl

53 bl Jolos s 2 gla gy 3l easl i s glAel 5 addlan 350 ol
sll b b1 55 (o a8 5 i) bl 36 a5 eslinad SPSS 153l 5
o Sl AS ek aoms Glagly aomecnn s 5 G0 elazl golati]
pAE bt 5l ey A el N8 el = S el S sl ) ke s e
s 2l sk G5l S e lapl S B e sl baesls s
sy n e (@b o sl e A3 salizal T gl e SO T s3T5l ol
5 Ad 4B S S T g St Al o Jie aoe slapls Sl e el ks
ol pl gl A eslinad T 5 AHP (LSS 51 e clag)l 5 gy 6l obb
Ol g ol flalial § llis )18 51 @810 Lo g 5 Aus S b bl S Wl s
525 25 gl SPSS il 5 5 eals (2,5 315 a8 5580 5l s 2l
s =V U S (s =0) A il sSae e glagat Ll 5l B s el Laesls
(SIS S 53 (S e o ble Al ) Kl sl 5 (el L

u:..ALs cﬁﬁc}a.wu;ﬁls ‘6)L§°}f J';Als (6)&:} &ALS ‘éL?BWMﬂ‘Jf u;.alS

1. Kolmogorov—Smirnov test
2. One sample t test

3. Grey Relational Analysis
4. Fuzzy AHP Method



\"OZ)L@_JbJ\.&SJOJw \YA

Gt.ajb L_ZQJWAJJJ}J (;.,Lo m}g’“‘jul":"‘c‘"‘:’) ;;JJJTJ&LS‘J&&MJJ C)JP-L@.A

ISPl

MJUa.objyé.:}J:u
dj.la L dbﬂ.e-)L 5 ol il gld s 5 gl G0 s lee s
s adds 00 5 a5 Vo Sldl s 50 5 3,5 adds ) 5 a3 FY LSl s
(Y JS8) cl i 50 S BBl glyls 5 2 FVA T by mlans 5l plis sl 5 s )ls 13
315 ol ax 53 AL -4/0 51 5T gles 5 aib e e b OV o Sl 35,L SLe
Lo S g e oWl i Combge Lo @ )l 5b 3 5 e S 3 4l ol
gwo‘ﬁ\ow 6)35_&‘3‘.’['“3 sz‘:’("@"‘di‘.jdbﬁ Oiﬂ.\ig;lp@_ﬁgu‘b
42 LS)_}:’L“ osela (B CE g re ) osel 4>l au 6\)\3 e o2 gl o
o ) Bdas Ol 5 osbe gl 3 OFAY (golall 5 o) 35,0 leada
b am &S (S 3 s e SIS ) s S 5 Lpd s Jate or 0 arl
L}S.M:yéle-;j}-);\)gi%@}u;)lrl.:ah)'\Ji.ﬁ‘xjﬁt}«aur.n@
T REWRIPR PR L P e S I - L S VPRI RO
oS 2o 35 W B 1) o 5 mje ek 00 e 51 i B T comlos da ol
L gia gyl 5 ol Sglite Lys el 4 Sl bl s il 63500 550 5
Syd gl aela st Cw‘)\ij'T LSLA;.;TC&MJ\J&\‘% Sgd= Lo s oy sala

OYAR (g ) o



L - CEIPRCE

adlae 3,40 Eaj.bu Y JS.L

Cou b
o Ll Ao 3 YAV L0 gtoail s S0 3 oL Sl (iagh opl o
S Y elad il 3 gl Y 20 e, 55 doys THA L YAYs
ez o (Blhams) sl i  lsSomaly Lo 50 LS J1E o Sy 5 50
S 5 gl oS b e o3 00 L Sl (p it S LS gduadb 6y S
03,57 53 Qi Bld sl 3l s SUL 5 os (glaey S b e Ao 3 PV L S8
By gislS b (A3 VIIT) o jlinlys Gl i oS LS (gho o
Lg o (Ao y3 OVY) Jlol 3 cp ity o W e 05 Sl 4 gl ys Bt 515l 31

% OL"J: Q}:’Lf Kb QL“): BTYALK 6J~ATJJ Lwd 4



Yo 3)‘-@—6})3\:\5}&3\“’ \YWe

DLl s BB Shs S 5 S F daa

; %_E'E 03 gdee %\, 3\ 3’; 03 gdus ;{{
YOA | ¥ NP Voo o s ,
o £ PRty § . . 0 t
we | b, S v | v Yo v

SVLA UL 5 oo YV TA ¥ -
VEY | A Cooslis YA |oYo ) -0 b
R ol Aoy |y o) -5+

V0 q BWRLY 3; Yo/A YO a0 5l S
A G | oo | o pska GO
I I Pl ovea | v sk T 6 3
A o b sV A UL 4 oy skeo ¥

S cbaanl sl

Gl Gl CiS Jase glagls B ey e sl Sasn
Aol s il 5l g5, 5laS sl Sl guams L5 Rl gls Lasls (ool 53 s
3 TV XNYF e Sibe b i @ b Saal Bl s UL eagsl A5
Loy @ slS Slsame il ppne 5 it o o b (550 (g5,5L08
U5 (0 J5a5) Lssed S 1 shasl cp 2eS sy /AT 5 YA VA ola Sils
CiS e glaiies 45 ol b gislaS Sl g SRl asli Ll s ol
e ol5oslS & STy lagees SlEe 5 L3k e ab b plasle CBlis Cos
2 opeiien U el ol oS 5,8 el g Sppe 4 dlazls Gyl S

3ol il sl s e



WY ﬂ 6}\5‘}

ora = (o3l gla jaxli jlae Ol puil 5 Sy u._:gal?o 2,5 0 J gl

'dPx\ Lo s

3 % PO j “

R a s
VAT 7A T N2 70 SR Y\ AR SaskiS Slplo Sl pame L5 il 53l
JEYOEYO OYOY O VEA e del s il 53l
VAN 7A CEER | N 7) SR VE g UL esy bl 3
AN AU AR ) o SIS o 53 S ale o ble lals
SYACEAYAY Ve NE BB o & (2l S 2alS
JYSOEAYOVIA A oY s s wibae 53 gl slasl oy 5
YSOEN Y AV EN e S5 gl ansa el LUl
JYVOY/AA 2N AZ/N VIN v sliS S 3 IS w3 4o 4 5 e
ARKIER VAV SUAZN VA S . g3latl 5 Jbo LS5 s> sl
SYY VAL A A0l T e oliastiS b as Co i
SYVOYIAC N ARE YA Sl glasl o, ol
SYVOYIAY AT NFID s s Gio3tES Sl pama s ¢ ye
SYAOWAY e AR NN s s gl b sl
TACH VAL SR L VAR EYL U oaskiS Sl g sl

S cbasl sl

sy p e Gl Gl SlS e bapls B ey ol

RN GUsS P s @l LA ey s et paR L 4 a3 ol pleix]

)‘ ealaiul c&t’..»}) oS J.:J); C,._«w w‘f‘ ‘o 24 u..a.>-L~"d q g:)’.?fJJ S w\
YAV 5 ¥/10F SNV b Sila b cij o S (2l 5 bl 5 ol 8 o
Sl Al gl et rames sl S ) Sl o e G5 S 4 e

YO XUV sl Sila b o5 elerml el Il B e EalS oy,



Yo ZJM_deJLiSJojw

'Y

GosliS S ol am 5 LB axG pl il en gl s @ 1 SLael o S (o3 Y84

sy b ol atal s bl oazdls gliws, ohlsne e SK5 5 Cute S gl

S ablas b e w0 plolia) 5590, & les

Gl slagax i Jbas Slal 5 G55 5eNke s F g

T_IL Loy

T g 4 , 3
AR YAV WE MY +/4 . . ey oS A Come 20158
AR AZZ2 IR B TAN v \/Y . . bl 5 b3 L g sl eslaxul
AT vANY /0 VAY YY/Y . . s Rl
+/¥Y Y/a¥ £/ 1A% \Y/Y . . NER CE“ o=l
+/¥Y Y/AA Y/¥ A+/A oV . . Mo gzl sl
YV YAY . INZI IR A VIS . . ey Jals
AT Vi . FANY YVY . . o0 S Jlie y planl Saan 155
EY R0 AV fvivo¥Ys . . L) dzm oS
/¥4 YoV /0 vo/b Y¥ . . olivs, & xlee als

i cbanl sl

G L s 5 e el A S e pat s Sy s gl

Lol b i 4 2505 ey o Sl kg, gime g 5 ey, Sl 3L L

5 L ol e oS (13 PN il 1) ns ot b it Ly 3L

Ozt reb il 518U by, Sles 5 (o TFY S0l L) 55 g (ol s

L Skel (2 eSS 5 (Ao s TIY GS0La L) e llan b Aty 5 0L



\Ang

Sl dlg el sl CiS 6 Cal ey BB SOl Ldged oS

wils Sote Bl gliyy sl 5 Sl spe rgmes 5 gl B gilulyg

sk

G gl el Jlae Gl il 5 Kl (o3 V J g

— Loy
'—gk \;): A& ) ‘}‘ - ol
30052 2 4 L 43

) 2 L
A0 YEY VY FYA YR VY Y g, b ol
A4 YA WY XVY YRR NY YR Ly, L AL L clize bl 5 ol s g
AY WOV VA TYA YV Y | S35 sl sl 5l sy gdae e
CAFYOY VY RVYY YAE NF VA L) e Sl Ll Sl o Sales
JAY Y/ A Y00 YUY \FP VA Ly olore 53 o0 las 5,8
e T AY Tt ver g a0t en e et s

sx e b s Ly s

VAN XYY NA XYY FA N YA s e gl s 5 B el s kS
AT I At I VAR o\ AN CVA SR R VAN 701 e et b Gudaie Ly, 3L 3 28

S cbanl sl

LS ey g e 2L A ey b ab s Cansy v ol

2 g (SIS 5S Gy slagetls S dass LS A el 28

o3 YIEA G YA XIVY Sl b s 5w oy, gbvanle ool 5 O G ens

gl 53 S s 3 pde S gla et la e s gl ST Sl 20
YT Sl L) s Gy Sa ) ialS d(deo s ¥IYA (Sl L) e 2 o

Skl fp S i 5 4 (Ao s YYD (0L L) (65531 e ST 51 (g S 5l 5 (Ao



Yo ZJM_deJLiSJojw

¥

Sl SIS g ol 68 Sl s S e edal Gt il 4 a5 L s gl S

S ol glaale Co s wadlaie O w53 gsrab o oglle ol andls

ASL Al g o, VY LSLML?

s 5 s > Li [l O el g Kile chezj3 A J g

- Le)s

_i ’ —.;_’? a j L v

UASOYINY NSAXSIA YWY NE O p Sl g5slES B,

/Y- v/ R S (A B o VATRVYA SR Vi Ol Gy s om0

PO Y/FA ATV YYD YEN WAD /8 oley gbanls ks

CAY Y/EE AN YO0 YPA NS/E Y AL i oSS

CASOY/EY Vi YOIA YSIA VSA YA s gl S L

A0 YYD VO YA YO YA A oA s Sl 1 g S

A0 YT Ve FYY O YS/S YOA VA s s (So T zals

VA0 YYA AN YYN YV WAL VS s o e s Gl g s pde e gSae

o3l b g5 el = oy S gad Sy gasl 51 s ite 130 Jlo i oy o gl ctals] o

VA0 Sl i oliglssee mlaw 5 SV VAV o aesls ples i st

ol gla g LA;\;GJJSLAJ:iujuubLimé\ﬁ\.USMLg@

4 el :L’ulﬁb o P e 6ljg (Geios gla ate 3 JLAJJA..:«;-}JL.;

A oslizal gl eSSy pasl 5l andlas 3,50 glabiny,

et 4 gl e SO T sesT 5l eslinal by gloliey, s llas (Coend ool 3

wlo lpea ¥ osue .,\,ifl.xfs\JléJ;)j.a slal p glaxbys Sols i8S a5 ol S



W’O ..... ﬂ 6}\5‘3

S ol ol 51 S el B s ol gl als cis gy o

L tiems = oobasl bole o cpl 53 b (M) (ol w5 5UL bl (Sl

Sy S 1y pgd i, o3 WAL Sle U elaxxl Lle 5 g5l 45, o pa ¥ (Sl

(A gsa)
Ol s 51 (o2 3500 slasl (5,138 31 a4 J g
Slral >l Sl 5 gad slal
Y ¥ VY ins — g3lasl
/YN ¥/AQ VY olex
/) YtV \Y Ml
AL AT VY P

Soasn gl sl

ol S Jamme glagl s Sl S ge eslinad B 5l op Sl bt 6l
Jlos Sl ol s eslizul (GRE) (g Sl o )lmadim gdoad, ST 5l ¢ glaxbp
S e 45 el o Lo xSl o oS LT iy, K lpea (g peS - dlal
s b xin calid cpl e jdi= s sl el Ll gla e Calld s
a3 Sl el ol e o (gl pSe 5 318 s g ey 51 SUL
)| J;‘Q)L.G LSJ'.'..VS[;- ajl:‘;u..l.&- ;{_MS rbu\ J;—b.a J}JJ‘;& oslaul 6J,2M5l>- 4.&.:‘)
ngu.a ‘5}\.« J\Aj A

U&A\ sl Q}L&L« cikien le.ﬂéu.a;-u Jjﬂaﬁ 6}.?§°JU"| LSLAJ;-U LY L}"L‘J
carls s aS Sl cpen 55 4t S sl bajale 5l > 56 sl
LS‘J" Ay X3 Q_;LO.';‘ u,ue- Sl ui&.ﬂ "‘U)b‘))}'j LS‘oJJZ‘.\.S Lnld )‘ JJQA.Q

D3y g oalinal 3 gse b aw 51 G5l palie gl gle 5



YO 5kl — (55,58 5 s \v#

Xij= S SSypar e

Yij—min (y;)

max(y;; )—min (vi;)
max {Pz'j }_}’fj

max (y;; )—min (y;;)

Xij=
S ST S ax e

¥
|.1"u .1"|

Xij= .
max(max(yy)=y i -min 00} oy 5 Qs (V%) ol 251 e 2

CrS aasly ol e N Jgus
e S T Y e e S E

/440 ASY \ \ &bl

\ AR /48 VAT slieS
+JAAY +JASQ CJAAY +/OVY e S
+JAQY \ +/A¥0 EA SS JI
«/A¥A +/AAY +/ANA /PO Sl
+/AY0 +/AVA < IADY /EAN axw dS
+/AAY AR «JAAY VA ol

sy claasl sl

23l 53k Jloji VY Jpr

e I I e A i e e I X S A
e Ny e e 3l
AR AT ¥ AN slaeS
AN Y AN ¥Y oA S
AN e 0 AR SsJl
r0 e A YO Sl
v A 10 OYY i AlS
o/0Y v/*4 (VAR /YA 3sle
e s e AR Amin
AN Y AL ¥y Amax

VOFYAS sOYAYY /0 0AQND VAVRYD rAmax
¥ 0 s AN Amin+rAmax

Soasn gl sl



YW ﬂ 6}\5‘}

e Ss e i 5 Y
(> S a5l peles UL DUsbee 5l eslinal b g Sl Ll 3wl 51 ey
PSS el 3G e e gt eslinul 035 Jle g psgde 5l S Gl Al
R P TS RGPV PREIEVESUNTD (| JPe
G s e 2 el O] o e ALY Sl ol sl S pled S gla i
S s oot 5 el )l ol 63 Shes a1 (aled oS el (g S

:b).w

X, =(x,.x,,5,..X x, )=(L..L..])

Agjares

Gt Sl 5Ll 5K e g e | S Glalie g

D4 M‘)})b)_ﬁ.}ﬁ

& DA sla g pw s NY g

/400 N0 \ \ L;;\;UA

\ JYAD VEY AR sLilS
/YAD /YAD VY V/YAD e S
H/YA¥ \ /O Y SSJ
Vaidd AN YARKS FYA Sl
AR ¥ < /YAD VEA IPILY
V0 SV VY VY 3lale

S cbaasl sl

1. Reference Sequence Definition



Yo Z)La.ia_‘sbj\.is‘,ojw \YA

'S il Y
S Blie XOJ w0 XIJ a (SKosp o meSB daly sl elinad L
il ool i (G35 LSS p S dl) b e s s

_ Amin—rAmax

y(x,..x.)
S\ g e A;j —rAmax

133 dloms Al L 533 Slslons plonil gl
Af_’f - xqf N ?“:ii
g daly= Al i o 5855 AMaX 5 Al i o 5SS AMIN ¢l b
Co b @y LS b 5 S S 5 Sl T jasdS oy [odal, ol o
).sjc_,lfpL@K«S‘u@:&dﬁ%Jﬁbsjsg;és.xﬁlf.:j)da)ﬁgéjz.jl}-«143\)
o Ssd e ab S L 5 /0 ijjg;.J [\ B /] e oM @ gh eoely Aol

2l o Ol ol olane

SASE dal; o o s AV Jpir

s Gy oM sl e - oolail by, ol
/OFN V/AAYS AT JATY ol
VAR o/ YAY CeARY /4 %40 slieS
AV o/ YAY AN V/AYVY 5SS
VY AYY /54y efen Ss U
</YAA YA +/+ OOA o/ EYF sl e
o/YYY +/OYY /YA /0 ¥04 au dlS
FTYV /e ¥AY o/ EEY o/ ¥4A s3lole

S cbaanl sl

1. Grey Relational Coefficient
2. Distinguishing Coefficient



\Y’Q ..... ﬂ 6}\5‘3

' S dal; a5, f
S ol 3, Y(XIJ X ) g peS daly ol sled anlous 51
2355 0 desloms 3 Jse b L

L(x,.x) =3 w,r(x,.x;)
J

les oy 51 S5 b 5 a5 s a3l o5 glea W lowls opl o

ol ol

2o A ol 5 VF Jga
a0 slal sl - ool dx

/9Y VAN SV u s AYY w5 0

sy claasl sl

5 te ol s asie 5l e el as e (L0 Jyd S 48 e

Lo g, ¥ candlan 5,50 glimg, Voo 51 a8 3l olis oo ol b ahools i 5 ie
té{}gf)}jdl.hb.w})Ln?M@JTQ%‘@&J})M)J 0 /0 LEULVZ'J“’d‘)b
Ly sbeel o UL 5 o3 #/0 51 jnig Ao )3 /OAY 5 0 /VAA /804 L azddS 5 cslslle
Coto Jlol w0ty /0 51 xS (Susp e g, ¥ O Oob s s oS
o bes s o S S0 oSS (Sl olieS glliny, a5 opl 4 Llazils
w5 Blazsls cute gledl U1y dools o iy (dsys +/FAY 5 +/FYS /7P /Y44

b e andlae 5,50 glalingy o 3 Sl A5, Gl Sole

1. Grey Relational Grade



Yo Z)La.ia_‘sbj\.is‘,ojw V¥

S-S o lnadi (6 S o Jho ol y adlllan 3,5 (gl s G243, N0 g

43, Q by pl
| /444 BLs S,
A CNAA sl
A N oualS
\ +/fav Ss U
0 ¥YS o5 S
2 54 Sl
v /Y44 sLiss

Siasn el sl

5 bl v adie g5l GLbalS B @ e S L ey 5l e
GRS (gl A Bl el Al s e 53 Sl (Gl SuES Jass clagl S g dved
Lozl e 53 sl Gl 228 5 S3e Jaome claglys plulid Sl l 0
OIS 5w a5 b A2 BBl G e gias, & 36 AHP J 51 asliad
Yl sy ol e )l lole i,y Gl i e clagls
oo G0t ) ol Bl 5l Conlie iy 5m s ¥ s S 555 selols
(b 4 5L pde 0 (LS 53 5V B0 Jpama 035k lie 5 Shes ¥ (1S
(OF Jsdar) 4zl s & oS Coly 5 colie pwjias Va3 8 w0 5l pde 7
Ol s ol -l Jolge le das e LS 56 AHP g 51 ol ol
S pele arbs ae (5 e Fege 5 Ul a8 e YA G5 LG sees 25
> Slas 5 e Sbe 3 gl Lelss ol 5l Gy 5 Bl el s ol S
Bt Y 5 Y b GESe s o Ve B D) e a3l ke
03k pde (23355 & Sl pde Jelpe opaees dispad S L s 5 pd Lol

033 b i 4 QAT B0y ) Comlas Bl 5l sl s 55 5 ko



\f\ ..... ﬂ 6}\5‘}

o oars bl (07 Jada) Wosed STl a8, e yteS ho s /P 5 /T oY
L arbys e 5o O ghw pox Wb Jole o8 o (a2 Lo ool sy =W
5o by i SB oy slol lele (ol 5l 5 e 15 n e
g BB S pl S B e (5 Grase Al ps e 53 g 033t Jule
Osl ole am glaml s asms ol ey s edd glulis Lele Vo 5l &S o

ISVEVERE. g PRSI R CMJ\M}JA.

sl I8 oBuus 5l glazl s Sols ciS oo glayl s sdvas, NP J e

w0 s Jobe @3,
\ TATN UL oo s ol lam \
YOem e S g sl Y
¥ VAN (JLZQAJAJMUO)JW::)'L.)WL&;JQ»& Y
¥ N b e glosls ol s ol o rs ¥

O /8 (LS B0 ) Coles Bl i cslie pwsiy 0O

4 /¥ b 4 5L ple i
v oY A5sS w sl phe %
Yoo Cjw A

Lolginy 5 55 ames
A s Sl Gl A sl 1SS e (ae (agls e
S8 ol b s sl e AST 5 am g ssse by, gpoaaby 3 S ol Jiles
LS S Sk Sl gl 18 5 GBS S bpls CusE L olss
SLUlS SE o p Bla b Bl tags (plple oS el gl dog gl

Al gl pala 3 el ol R 53 2l gl S e



Yo 3)‘-@—6})3\:\5}&3\“’ \FY

e bzl Sosby 5 U e O e o 5l gLt Jha g ol S
5 e b opl 5o gl OF sl g3,slES 55 olee 80 &S il o e fole
» S a8 e o,Lil (Mitsch & Gosselink,2015) LS 5 e ((1YAA) ] SKes
2 b S as dex 5l e 5 sk B (RS RS L
(b i S0 b e 3 OBl bl clacey 5l OUL |y oy, o Jlada LU
bl damgs o 50 Sl s ol S0 plise oW oS s Shy ol
Al sy (55558 G o
(siiane = g3latl bl axbs O el sl ciS b e
CliS gyl sl gl adlae 5,50 dibie dawy Jaecan 5 MIE (el
Y ‘_5)3194.3 Lol ansls axdlas 540 sl b PRSIV e e Sl il
ol 5 e (1) b oSl 5 SUL ey 3,50 slal oled gl ool s (o SLes
sl o3 ama g bl b 5l mie Of el gulaS galaml IS S
5w i, sl esliad b Klasls gaele axbos Ll s oSl glolies,
by gl ey 5 Lol U iome sasls 51 S & @ (Sl Do 5 Ll S
Sl S Sl B o gl w g sl el gl (Bl 5 005 51 e 6l
L3 &‘f:‘ )J (LY J';.:‘J )‘ oalae! L: .,L:‘A.Z.M..:‘j: Ob‘bﬁa}e ‘Jiib S )‘ Jw\.j Cewd
Gy e S (lag ealinal 5 dol s SSB ) 5 Ik (65,5W8 & oS S
B dl?gﬁ@zs‘gi 35S g 550 Sl e ol 5 s OUT Asl als QT oS ek
ol s Lles S bl ke Slaleb ol 3 ooslol o el w3y, e
Ul sl estizal b5 16,850 il o L lazdl g s 4 Canb bt ol LS 5
Aol s o 51 ol Cmiie 5 glaxbs sl g5 liS 6 o b s 5 o]
2ol izl O sk Sul 5,slS e lagl s (MS el 1l

et 55 Sl Jgd LU g Csllas o gels Abps Ll ok, S5 Cand s



\f“ ..... ﬂ 6}\5‘3

@bl dnn g 1y Jaoe Glagly A8 (YA (ol (e 5 (gpee dnlllae i
e o5 Sl ol (YAY) s 5 305 e S o AL by, GbLs
b S1aS das o lis altes cpl ilanils AST 5l ool dnw s glotile iE
ol ol dan 5 Kl ol o 58 03l Comal iy bl o gl
DU Llg g Lo 5 et eslinad (S5S ann 53 cplRly 1AL g e S
Glarbss sl rigmes by Pl w | ply) a5l Gy 5l AL
dlas s A3l wxtls aallae 5,50 glabiny, o elasl e SUT Cl andls
Sl lapls S cal pase ) kel (YY) e 5 bl ot
San Jlus 4|y elenrl Dllaee amn 53 5 050 (5ul0S By, el LS
cLoly g5 ol 2 4SS S b S Sl e yh wli S ol b sl il
oS 5 Coamaz Rl 55 ege D ol a5 (el s Gl SES) Jame
Ol 0 5 Bl GRlBl b3 S a0 5l ealinal (Ko Bk SISk als gl
5 S (7 addllae S oS ol e LB SO pl ol 03,5 03, (S A
3Bl (ol Sl by (a5 ()L Conds 4 3l (L (VYA ] es
5 ksl (bpasle ol gy, gblow ol pin Wl slal
Pl s B bl ) S el i e ML Jlae 53 5 oS eler]
o2l (Kemmler & Spreng, 2007) Gl 5 s b 51l cpl Lds sjls & plas
S Bl 5l Gepr e laBl Bl canns gl s glaysiS s a8 o
OYA0) GLler 5 s glaasl b ol oy imeen ol ((Jaes 5 (2laz])
il jon (WWAT) Sy 5 G155 5 (YA o iSes 5 L5 IS5

R S I e a Ba el B L R

§5 ol S Gl Sie b Sal, plils gl ps o S gl ol -
Ol Al )3 (g5,5L0S



Yo 3)‘-@—6})3\:\5}&3\“’ \FY

2 ol sl (sl Sl edd il S b ki LS mlo s -
s g odd Sidosmm 0 2 (A5 5 s caadd jhe) Jprame i (ool o3jl g
tbolb 2 S5 Jalss s s S SO Jsame g3lei -
Ao b wlie Ll 2 glls Gble (ol (65558 ¢ 5 oS 5 Bre -
b
e
SrelSE S plas — S w5 3 s Glapls SR 5 ) (0789) g 3
OV oo ilol tolilas . o5 AHP S L aél o i g oliny,

RINAERR A

P ol 2 A Jelse s esS eoll B OTAY) e s bS]
A sludbio gyl anlibas (plgnal Gl gd =555, s i3,50) (2l
NAVAY (P

02 S et S b)) (VWAP) i e 5B g e el
Ao Sl BL)2250) (loylsale glaosls skl b ol 1o o)l
g 08 ML ek wle s (6555 gl SRles eis (Gl
gyl e S 2550

sy Ll S (L 5 Ty aee et (17D Ly ol 5 g e
slhaiagy oleiel gl 53 (GIS-MCE) olab & jbaatir b)) 5 S0 b
XETYE (V) OV o il ols i

Lp Gl cdd oy OTA0) e ojse 5 S edde 2l w33
O (i sliS 5 oale wolidas g1 53 Lasl S\l 5 ol > fliw gl o5,5LES

AY-04 ((\A)



\\‘0 ..... ﬂ 6}\5‘3

salivsy 53 G3slaS Aews ezl e (TP e lsdel 5 LG
NF=0 D\t (s liS sl s s (slo in s aolilad iy o e

sy oles 53 e Glagls L)) OTAT) L om o s e ek
OF (obil iz claasy (o come Gl aald 5y ab 103,50 anllas)
AAO-\VY

MY il Gl lanS s See Lo (VA7) e LS 5 2 (B
=V Vol pale 0L QLK Gl el n 03,50 Bped) (g, gzl
X

Ll (b i Sl s (VYA Lo G oo 5 el 3 (20

olpl golad] cla iay o cd s iS pplo gla,piS 5 ool a5 Sl
AFV-AY0 (F) 1

UG ol by gl ooty Wi ) OTAY) 2 bl 5 o
VY=Y 00 (ol wolilas oy pola Ll

J OYAE) oy Jome ol 5 e S L o (GHS e IS s
ol gl bl gleys 5 b (e g3 ladlae Ay glag U
NE2Y 08 O ghaikis

o by (ol il 5 ot (L 5 e g telly (ATAY) £ oA
o DL iy e (ML e cla 22U

e Sl N5ASTO1E b OYAY) e ol a5 e gy sl 2
NP & by, lorin gt dolilns mSanll i g )3 sl oIS

IR SR B N P I L (N B V5 S S A P PR e
kbl 5 Llaz (Ll S plal glaliwy; i3, 50 alllae) Gy, Gbla 3

VE-04 (YV) A ( Loioms



Yo 3)‘-@—6})3\:\5}&3\“’ \¥f7

 mlie Slidnd gela glaarlys bl GG — Sl Lo (OYAQ) o (g5 i
\/‘\—9/\ LY’ LU&J/

QJ}JJ EOx (\TNQ'> ) ‘LSJ.JJ;} ) LJJJ.-.‘-G c.r ‘dl':""; c.r 4&|)J‘ﬁ L Uﬁé‘jjﬁm}
“¥F AT o jled ctnale 5 5 tlowe o IS (355L5S ol S s S s
0¥

J@m U‘}; Lﬁ"l:’))‘ (\YA\G) T cwa\ 9 S L(‘)JT (e cu.:Bw ¢.r.ttw_ﬁb .L:.J:)y
TOPSIS ju s AHP 2y, bl o 15IS ciiS ol o8 olul,sl ol
ASVVEY (O VA gy tol gy Ll i dalilias

» L&uUU M;S\ Sleds> L;’lfjj‘ (\V‘\/\) A ‘é)jlf 5 < céM&l& ‘J ()
e SIS - Sk ses Sl 5 el ik
VY=Y 0) c.é.m &J/’l:'é'.} /:J/Jp (QKJL& ;.)UU LIRS

gt 2l sy 853 s o e ls Jdod OYAE) s 55 oL
ANNOY () ¥ ¢l dew s 5 Lisd slatil Z5lio 5 oy 5

4.:}4.: ‘6|4ﬁ.}a~a LSLALSJJ‘J’L’ 39 Lae JW‘ (\YAO) - ‘LSJ'L" 9 Ccdzalﬁ Gy s
VY=08 (YE) §  cladlaia g yaoli . Joss ) il s g3, 50
s ool wldas | g5, LiS S s Il a4 plaes s g, 5lES
A YY=\e) c(\V) ¥ ‘&J'JJL:S

s olrl golasl d;y b wbie gy Sl amlie (OYAY) - Bslo 5 | gsll ol

XYY (YY) Vo oolassl o iladdo aolilas 5y 5



\\‘V ..... ﬂ 6}\5‘3

(\VC\Y) C cé)'jﬂ.éa:\)'w 5 < ‘L;L:;_ a.r cob‘jdb;@.@ n.é ‘LS““'”.:'; c.‘ cdu
dew gl g sl aolidas ) o) el )y Gow 5y 53 g3,5WS A G\.:.a Lsﬁfa)'\.)u.\

e 3 Hiamy 38 s PRy e ol Ly b g spimnd
(et Slelllas Llblod (S5ST Jhe bzl 8 3 53 e Sl
AASY AR
lel alme (Gl glieas igayse wdlas) glieg, olalsl K
FO-0V (YA A oLsi Lol im

Lo el AL L5, 0 05l il (0F40) LS Sleiol AU
jdo.Lﬁ ;.aL.L,é.?) éﬁ//rv .ejLw dt.w;@& ‘O‘J”f Jbu ‘ejfdl,, 6[.&[1.‘&_9) :Lgb)jﬂ
NOVARY (VA ¥ o(5) ] ol i pamai! oSl sper 5 s 2

TP 3 e Glpls Ll s o OTAY) e g s e 2l
dolihas (Hlo S ll ol gliw gl sUT LSy lians g, 50 dalllas) ol
ATT_ANY () VW il oloolSs o g 30l o el

Glrbss s w AL e gl s s (OTAY) L asler g Slnle
YN () A (Ll i) _li g yaoli s ailie 3

U’:"w (\Y‘/\°\) C coﬁjJ 9 Cu’» c&bj;«jﬁhﬂ (.Cu»: 4&).)\4 cC ‘)L«g.‘.wj-ﬁ
bf pm )‘ ealaal L: 44.{«.& L}?L}J d.l.ﬁ LSL"‘JJ &m)) f‘f LSJ‘J‘:'L:’ ‘.)‘J:.A
AOO-1Y0 (VV)



Yo 3)‘-@—6})3\:\5}&3\“’ \FA

22 # sl (Sl i e lales (e g3 50 Aallle) gl slati]
¥a-Y0 (¥) 4« Sl old] A
SR An 5 3 (6355l A ey OTA0) T (g ima 5 bl “Eop s
s blAs wllai (s pled s (R g3 Ape) 2l
A5 3 ety slialy 53 e (S5 sST GRLTLOYA0) oy e 5 0 cpymana g 5
lol alme (g ol s 3 atey CES : g0 dalllas) g3,5LES L
abdor Bl T35 18 LOYAQ) g b S 5 o ool cp (g wp Sl S
Alllas) (et = ol axe s gl SUENS) ol ks s (AHP) il
00 V)N ey s G B (i s il g addie 103 50
¥y
oosn Allan) s BT GSS L (9 St dats (15 i S
IYA-NWY (VoY) Y8 ol am Clelll] aolidas (g Lz Jlee g lia
U‘Jf"u u:uj.{J (\Y‘(\O) d cbjiluo 9 r 4QL3,.S> "f ‘O‘JQ‘J.’ ‘.g.J Q% 6jjm.>- 4.)' ‘LSJ.)J;
5 AL 53 b gyl 5 Sl 5 el Jalgs 8 Ry o b sl

IWOVPY (VA (o Lo 35505 5 o5l



\fﬂ ..... ﬂ 6}\5‘3

P D) £ ol
DAY (1) # (L) e (ot ST 3 i s imi 5 i
Fao 3l el b gilam o 5 6355leS sl )l B Sl e e 58S
wolidas (dsgp ol gl g3, ealllas) GIS s 5 FuzZy, AHP
ARA SRR IR

3185 G Dl et (555 gl sl g3latl oS o) 2 (IYAT) e g il
Y‘/\\‘—Y‘f‘\‘ ‘(\c) Y ‘L;’[‘:"’jj j.&wjfcs'éﬁbfﬁb
Voigei sl (Ollee gl gl o35 0 o ig)se addlae) ol
AY=\ (YO)

L')L:..w‘ L;LAOL:.ANJ.G—.; L;;}Lf A oS LSMCJQ“ YY) e ‘S.,UJ_: 9 . ‘uiu-\jj:.a

GlasS lasl i, b wle S8 1wy (VAY) o (g s cadila e
‘(OO\C LNC’L‘ .)L,Aﬁ'j/S)fv )L.:J %}b Jjg:v}) L: Li"-?"l’ CLA.A seS )Jhﬂ
AA-Y

le:"‘”b 9 LS"JKH c&k?%ﬂ d’“‘“‘“d‘ﬁ: (YY) £ ‘LS’“'@ 3 C cu}."wa “z ‘Lfif&»?’a
53 olyae s CiS radlae 35 50) g5,5lES 5 AST L gladlaie gla gl g -l

OF=¥Y ((V4) O « glaihio ¢ i yaali,y dolilas (058 5 5 DG fliw el



Yo ZJL«&_dbj\.ﬁS‘,bjw \O

2Ll 5 e (YY) L wealitexl 5 sz ler hie e qste wp Ghel
“YA VP cloms o bl 5 Ll (sl bl zonge dalae) aes ol
Xt

e sols 2l OTAD) o e GUS 5 om0 e SSLIT (55505
dolilad (o g 2 ol st G2l &binga) 50 Aalllae) (55L8 dan b (s
ME=AN (DN ooy, ol iasp

338 6 LOTA0) e (3l 5 g g sted el o o3kl ()5
Dbt ks oeds e g2 adlae sgliey; Ll G s sl
FXY0 (Y)Y ctre s g Loy, dolihas . s 3UT 4 55

Aref, F. (2011). Agricultural cooperatives for agricultural development in
Iran. Life Science Journal, 8(1), 82-85.

Blomstrom, M., & Meller, P. (1990). Trayectorias divergentes:
Comparacion de un siglo de desarrollo econémico latino americano
yescandinavo (No. 330.13 BLOt). Spanish: Cieplan-Hachette.

D’silva, J., Man, N., Azeil, H., Shaffril, M., & Abu Samah, B. (2011).
Acceptance of sustainable agricultural practices: the case of grop
farmers. American Journal of Agricultural and Biological Sciences,
6 (2), 227-230.

Jun, H., & Xiang, H. (2011). Development of circular economy is a
fundamental way to achieve agriculture sustainable development in
China. Published by Elsevier Ltd. Selection and peerreview under

responsibility of RIUDS, Energy Procedia, Vol. 5, PP: 1530-1534.



\M ..... ﬂ 6}\5‘}

Kassie, M., Jaleta, M., Shiferaw, B., Mmbando, F., & Mekuria, M.
(2013). Adoption of interrelated sustainable agricultural practices
in  smallholder systems: evidence from rural Tanzania.
Technological Forecasting and Social Change, 80(3), 525-540.

Kemmler, A., & Spreng, D. (2007). Energy indicators for tracking
sustainability in developing countries. Energy Policy, 35(4), 2466-
2480.

Meijerink, G., & Roza, P. (2007). The role of agriculture in development:
focusing on linkages beyond agriculture strategy and policy. Paper,
Stichting DLO: Wageningen. No. 6, PP: 1-33, Available at:
http://www.boci.wur.nl/UK/Publications/.

Mitsch, W.J., & Gosselink, J.G. (2015). Wetlands (2nd Ed.). New Jersey:
Wiley.

Ommani, A.R., Chizari, M., Salmanzadeh, C., & Farj Allah Hossaini, J.
(2019). Predicting adoption behavior of farmers regarding on- farm
sustainable water resources management (SWRM): comparison of
models. Journal of Sustainable Agriculture, 3(5), 595-616.

Ortega, C.J., & Gregorio, D. (2005) The relative richness of the poor?.
Natural resources, human capital and economic growth. World
Bank Working Paper Series, No. 3484.

Pope, J.,, Bond, A., Hugé, J., & Morrison-Saunders, A. (2017)
Reconceptualising sustainability assessment. Environmental Impact

Assessment Review, 62, 205-215.


http://www.boci.wur.nl/UK/Publications/

Yo ZJM—djjjwjbjw \oY

Quintero-Angel, M., & Gonzalez-Acevedo, A. (2018). Tendencies and
challenges for the assessment of agricultural sustainability.
Agriculture, Ecosystems & Environment, 254, 273-281.

Sharghi, T., Sedghi, H., & Rokonoddin Eftekhari, A. (2010). Effective
factors in achieving sustainable agriculture. American Journal of
Agricultural and Biological Sciences, 5, 232-241.

Vadivelu, A., & Kiran, B.R. (2013). Problems and prospects of
agricultural marketing in India: an overview. International Journal
of Agricultural and Food Science, 3 (3), 108-118.

White, B. (2012). Agriculture and the generation problem: rural youth,
employment and the future of farming. IDS Bulletin, 43 (6), 9-19.

Analysis of the Role of Waterless Agricultural
Environmental Capabilities on the Development of Rural
Areas (Emphasizing on Melon Agriculture in the Lake
Hamoon, Sistan)

A. Shahbazi™, H. Gahantigh', A. Shahbazi", H. Nikkhah noori’

1. Assistant Professor, Department of Geography, Zabol University, Zabol, Iran
* Corresponding Author rz_shahbaz@yahoo.com
2. PhD Student in Geography and Rural Planning, Department of Geography, Ferdowsi

University of Mashhad, Mashhad, Iran
3. Assistant Professor, Department of Geography and Urban Planning, Zahedan

University, Zahedan, Iran



\a“ ..... ﬂ 6}\5‘}

Received: 10 Jun, 2020 Accepted: 24 Nov, 2020

Abstract

The aim of the present study is to investigate the role of Hamoon Lake’s
environmental capabilities on the socio-economic development of rural areas of
Sistan. The method of this research is descriptive - analytical and the required
data were obtained through completing questionnaires and field study. To
determine the sample size, Cochran sampling method (with error of 0.8) was
used, and out of 600 rural households, 120 supervisors were randomly
interviewed. Also, 15 agricultural experts from the region were interviewed,
using available sampling. Descriptive statistics; frequency, percentage, mean,
and standard deviation; and t-test were used to analyze the research data in
SPSS software. Also, the VICOR ranking model was used for spatial analysis of
the villages and finally the Fuzzy AHP model was applied to investigate the
environmental impact factor in sistan. The results of the t-test showed that the
environmental capabilities of Lake Hamoon had a significant effect on the
economic and social sustainability of the studied villages of sistan, so that in
both dimensions, the mean dimensions were higher than the theoretical median
(3). Economic and livelihoods (4%) and socio-cultural (3.89%) were the
highest, respectively. According to the results of the VICOR ranking technique,
the Lourg va Bagh village with coefficient (Q =0.909) is the best village to use
environmental potentials in sistan. The results of Fazzy AHP technique showed
that among the known capabilities, high groundwater level (0.48%) was the
most important environmental power in sistan and the need for no fertilization
(0.3%) was the least important factor.

Keywords: Environmental Power, Development, Lake Cultivation, Rural Areas,
Sistan
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