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1. Structural Equation Modeling (SEM)
2. Confirmatory Factor Analysis (CFA)

3. Classical Simultaneous Equation Models

4. Path Analysis




10 O Y T P O O S P B g PR eadoea Jl

Gl pite o Ll sy 5108 talas gl Kos Bk 515 (oS0l Je) e s sle
Jas )‘ ealaul 4(&)[.‘.‘9-[_.& J')‘_A)J:”A)ﬂ LAJ‘ A.Z_M_»\) E) L}.;.'Z_..M.A L;Lhﬂa.:ﬁ e ang.a
Al o 6o 0 ol Olsles

Sl 5551 b slal sl ale Jlow N Y 0

Dl S Sk slale et b 4 e Je IS Jlael a0 ol
9 olael 3l g Lo Jmé;ﬁ@qu‘«;@@é%@ Sl gl el &)
AU Ol seas0lis oS Jale glajl 015 or commen A3l s Jlas 5 5 g0 (6 lsbas
wbﬂﬁ‘)cwéjsc)‘v\:‘éb Q‘ﬁ,a},::j MWUJMWW‘E’UJ
s ety Bllal Ol b K5l golrle Slbslae Jde 55 &S cme ol a3 500
=il s Sla s el 330 S LT a8 = s el s s eseie Je
e sl atls 35 e Osa3] Bl (351 Jde cnl s el gy (sobslie S5 (5o
(ool a3 as 6lS 5 sdms) Xzfdfl Jold (Jae (55l o o5 51 Ol (sl 5
aS J\_J:L’L;o )‘JJ‘P'JJ WLA U:“)\J" )‘ L;.«\A b,._:.b.:Lu J\M})L’do (u:o)b.: gfijgf ol L}i‘)‘*‘.’.

‘;LALG J:.J’U. Y d;jt‘. dl.&u.a.'f-u" Wl LY el Lals -Y JJ-‘P'
WYY (o uls il

Jsd LB 550 0 B gl S5l pasl
0/05<p<0/1 P<0,05 P-Value
2 = x3/df = 3 0=<x?/df <2 %2 jdf
0/05<RMSEA<0/08 0< RMSEA<0/05 RMSEA
0/9<GFI<0/%3 0/95<GFI<l GFI
0/85<AGFI<0,9 0/95<AGFI<1 AGFI

(Layat i) o s s an s ool (ba e LTS das e 0L o3 4l 5e
JP@oMoMWLSLAJ::.’ZA«S@‘d])‘él}-ov\ﬁ]ﬁwéMC_:[IJQ.,L’}.LQ;A ol



eler 5 o e St han g 5 Ll ar A 1

3 S5 e edaliine lajatle ele L aS bl 51 auS s | Olgy ke A1 oo
(Ol o20) 6,31l b (ol odalie suie) Lo ol o oslas daly pl plo ol oY

(Y JS2) s 5510l 2 350 Jelge 5 Se3ll 3 (lsbinn 5 g 5 5 ol )3

0.45S

oies e Jeo.s2
é%:éé R o- <

55 R =30

.
]
£
H
g

o

W

~J

]
o
o
W

MAs L

!
o
n
(&)

0.74
0.
1.00 UBNARIfégg;ﬁlF——"!Ellliygégéé
0.€8 -
.j' AT
¢iaiiig»\§§SS§

wnm a9
[ K

"
n

- 0
M{
)
© o o
W W o
O T

i

N\ —
I~ © - 23
Chi-Square=237.97, df=101, P-value=0.00000, RMSEA=0.018
o3l S 2 F3e SLsl Jol g solsbas—Y K3
WAV O sl
sl 4 o ale oo oI5 Sl 38lp 5 51 ol gl -8 U
WV oL, il
ol s & Ol e Sy B s Suslp patls
YYV/AY - Sl SIS I
Vo) - 33T am s
e /00 5l S 6)'3@*‘(:]4“
Y Yl s @il 8l G s
A VA S RMSEA
/40 A S GFI
an A S AGFI




a\% O Y T P O O S P B g PR eadoea Jl

lallas Gl Sl oy dons o QLIS 1y (351 0550 Ogesl gl (8) Jsir
R BLIT NPT S B U P PP

oL RMSEA=0.018) - Sl L ldis .ol Y (gal3T &3 w0 53 5

5 La sy o Slicis 5l lo3l IS AGFL 5 GFI o li sl o 350, o5

e cplampa pd e a5 Jde B S e glaal S oS s el S

ol 48 il e a5 0B e o el malie beals a5l il sy K

L &gl e 4 (St e Ld

=-e3_7¢

I e

e e Jeesse

é 2 e Jeas

;-ig AR —.2_S¢

saaman

[}
w
-
o

MASCLLT

|
~)
n
w

i

€.€9
0.00  { TABAWRI \\”“ %j
7.€€ .
€.0% AU
EGHTESAD
\ pr—

ALATT

B U = W
womo .
]
o
=~

]

W
Lrs
N
H
7
"
o
® -

'y
s
@

i

|
[
-
w

ZAz o

r
£
L]
b
W W
[P
W

Chi-Square=237.97, df=101, P-value=0.00000, RMSEA=0.018
o3l S 2 Sh SLSI Jalge golsbae - ISS
YO8 LS il

=S 03101 Juis sdsl s s la el 5 ol Golslis B s s se

s e 0l e la VU e Y s by sl S SLl ilse



pler 5 o e

Sl dnn 5 5 Ll aor oo

G5 Jde 3 s pe Al ALY Sl S SLY 51 S5 (golalas sie anilr

(7 JS2) il oo Jlsbine Ll g5 &S s oo OLES il 45 550 dal i lalins

Mel,86 b slak 8 3 Gl (g alol layasle Sgls pwy p ¥ 0

(Sl (o5l Bl gl L ol glads S o Sl )y o g
sl ys aS cul oals OlES @Lﬁ el 0 oslazal (F Qj,aj) w b bl e )

Sole w I s (olobae SoslE (e a0 Gble (ool g (LBl ela
ol sl Gble SKos 3l sl (Gble 3l S Sle Blas S slel 53 Ko
odt 4 Jy (HD s & 3 5 5, Sl o1l 00l 55l (HO) i 05 3

dol 86 Cdl g5l s K - slarnl sla jasls sl —0 Jgu

WAV O L, sl

(/\ 9 v Ao J}‘J}) Sl

sig F Slas o Siles df S o oLl b sl
0/4VY Al \RVAR PiS Oe
= ol
e \V/AVs YN Yv4 £V/AVY Ao 0as0 _
S
FAY OA/TYY g soee
wel 86 Sl g0l ol s galatl gla el ol -\ Jgd
WV o8, il
sig F ey Sl df ey o g samee ol b el
YAAYA Al TEANY P O
s TY/EY JYEA V4 £V/+vo B 0as3 sl
FAY AV/AEA g soee




1 O Y T P O O S P B g PR eadoea Jl

Sl 550 b 6,50l 3 o pie — ol sl e le sl -V g
"y O LS il

oSl gy
sig F df oSbols b el
Sl Sl
£/AND s Véet S o
— -eolg
Wraa VEVY /Y00 YVv4 Y V/AA 295 O
A
TAY Y\voer g azes
Sl 550 b g5l ob 5 Ll sla el ol —A g
WAV O LS sl
oSk g
sig F df olols L el
Sl Sl
\/EVY Al g/8\0 A S o
YRR 0/A¢ /Y0 Yva YY/AVY Ao 0as0 Sl
TAY TA/YAY g soee

S =303 5y L 6l maw o Sals 81 aS 35 pasiie AL roes

S SallS s sl ) — el e al Gt sy il o 05031 b
S Gblas gduasy & oSSl 05a51 5l eslial b sliie s A3l e el 86 3L bl
33 53 Sl oslols a8 el &5l a0 g3 RO PR P PR-Y
5 s Sl S 5 ol i b 3L Jsl pdaw 3 4 0l (gduaihs mlans
03 Sl (sduaib )l & wnils 13 sl Sl 5 Gle alSU 3L, 03> v )2

(Ve 58 Jslam)aas o OLES 1y sy 2 3590 bl Slusl usTob sl g liS el

del 56 Sl sl S s Sl gyalob sl —8 Jpue

Jan - : - Std. .. 3 ¢
780 Oluad! dpd &gl 13tae Y) )

= Slg Error Sl TP JJS .US

/*VAA A’ EEVART) +/YAYA —/¥aYov She L sl Ll

</YYAY SVARY VAN VAL —r /YT s b el S iy




el 5 o et P I [P P Ve

780 dligeb! desls Sig Esrtrd& ORPIPRRIN M e (1) esf
—NVA | - /AVE A\ YALARYS —+/8404Y Feul st sy
AT 7V EEVART U YALA 7N YaYoV ol s Ao b ot sk
/gosY A DZEA SN IERVARR a\s Y¥VoE PUPRERP NI KWL
YRR —WJLOAY | v\ 0) YAV —/14r b il e
/LY A —JYVAY | AW VAL VY sy i L il ol S
REYERVY N VI Y -Y5 S VIFA YARMA\Y JYTYVot e LS sl sla
YACA AU IV VA s VARLAZ —/8Y44) b il o)
AV YARNE) YO YALARYS +/1404Y ol sy A Lol .
/LOAY VA AR VAT YTV YAt\um She TG sl =
YatAL YV e +/1+4ve /EYE4) oy b oS0 S Pt

béL...ﬂ 6LQUA$L$ Ll BIEE ™ SR 6“"“3"’“ 6.&44& =\ J;J’.'

WAV O, sl

/00 Wl mha 53 Sl (5 lokas S &8
Y )
YA v s St b
vt M s o5 S
Y/Y AR M e 2L L
Y/erY Y i

Laslgniy 5 s 5o
5 laal b BB bl 56 53 5 i d LS Al gl L
SN e e el e pdiliobtanl (2 S line sl S (6 8 IS e
Aty S Gt BB ol Lol an ol ans i 5 oS ol plblile sla e
5SS ISE Sebicmla o e oo 555 e 35 Cal el o508 LS 1) g e
Slw Lol 53 s |0l Comar a5 Lzl ol .ol sl LlSL ol 5 28

(sl A U 80 ol Sle TS0 lacil oo b slacil Jols iz




v\ O Y T P O O S P B g PR eadoea Jl

o=l o3 i s Ky e 6t LBl laiig 5 e SlaelSE S
55 55 aaly a5 (VDL (55510l Ol o8 Sl OF 51 (S LaolSs S
e e (S ymmlie Cunds SIT/AE L elazal Ay 55Tl Cilie slal Ols 53 .
s 035m0 oS w3l Jlal el (ol e ol 03 1, 5 lal ol
3ol i O350 head el s Ol 3 LS pde (Aad ol 3 g s pde I g
2 Ol S o5k & ol 0l (3Ll (65Tl o 035 b o 5 S
5> Ll sy pde s 4 3 ol = ke slal L3l o YIVO (i Lal,I5L sl
uf;uu;,fj);(gljLguuijyhk;‘dbuf.sfjuﬁmwa.hgbw‘oumclb
das o 0L bl o comoma 3003 13 (70 0) oy o 3 e 5 Ol ol o
sl sy gobline sl Sl 65Tl slal s AelSE ol glaw S o oS
Sl aib S s sl Bt b Sl 5 e b GlaolSE S il Ll
A Ssline ll 3 5 i S 50w ar s Ll D15 (K0 dnes o Sl Sl s Sl
o=l ol gslas s 8 s a1y slize glas el Wb Slusl goslol il s Y
S e o3 T as .al,
Cza_.ﬂgxuuwmaémtiz;wﬁ o5 st oo e Sledst Bl Ol i) L)
.CMJ.Q.«;L?C]G.A@LQLLN&‘CJL«J;;
Tl b AL el b b b 5l e ST s saeliy Y
e AL CS a5 gl 5 b Ol b 5l a2 IS 5 S gla a el &I Y
.)l);u-@t@:;\dm\j:Chwgw)\)jmpouja}iﬂwugolﬁ\éﬁ;
e <L Gl i JLEBl @ opsa sl 5 6553 o3V sla josel 1yl 8
Ol b gl e 3 gl (253l 5 OLSLL 5l
Al e den iy BB aST el gl gl Slaes Sllgus 3 S L s 0
Sl 3 glads sl p3U S g3l slml 5 OUSLu 4 GlaLL 855 Sllges B0 1
Sld (155 5 G b 31 SIss 5 ps e o slazel i3l 5 e S L Co i Y

L il g 5 Dl el | b b sl eslanad ‘_;ﬁu\;(v.a



fjtéfﬁyzjw St wy}@‘y‘\lw VY

L olobeds sladlesle s Sl Kalen cogr S 2 ol aabr &l (55 A
) 53 rgee Dledst mh iyl leuly 53 s Bk S s Gl
ool S

S (Sl 5 ol p o3 Sl 4 SGS S (6 Segd glac Il (il

Sl gl s calis gl Kaler Slidss 5 eke Sldlas cousis 5 5 2uS0Y
(S 5 ke S1ia 5l ales 5 a4 e s sl aeb il Sl S2U

soalo s sl co s il s ad sl 30 g d e el s g K )Y
Ao sl

Sl ks EalS Cgx el 5 allis (Sl gl o3V adilele 5 Co e sl N
Q‘on)‘jbdt.itiuQ‘Jw&‘)dﬁv\;lﬁjﬁ.’b;i‘j&:«bc:\),..u)\&l:b

wbols

Clse 5y elo| Sl b Ol i (OVFAV) 65 ,Sas el ol & (ol
ATV=VET DY Dl e rlid (olomo £ i (Jol 5Ll ol t oy 10 55 50 lins) sy

Jw))':'" L;ualﬁu)_{w &_éj..a.'s' B CJw.w LSJ@"'; )L':?-Lw (\Y’/\“'\) f (D0 ) 4&[.‘.5\ .
OV=VY <(£)Y <L’.’[Mu/‘;l:\_9/jfv- ‘_;\.C.Ajj? —‘-{«Lﬁ 4‘,414‘,,[49

ij w)ﬂ"‘ L;LMK:;;SM DL ‘Jb u,(.mn é}g‘ (”‘(‘\\) ‘ ) c&UjJ 9 6 ‘C.\.w_}..b‘ﬁ‘ .
TY Yo gl Cotla i LT ale 15355

. SPSS il eslizl b iasi sloacs 5 Opail (OVAY) 1 25,0l 5 Ol fp s

.a}}; U‘A}L‘L J.aLcﬂ.c« M‘Jﬁ k) u”‘&"b 6(.& d‘fu «.!“’J"‘é"' b&;ﬁj}i QLW\ J}\ g[}_



w O Y T P O O S P B g PR eadoea Jl

2> 550 2 il p e Jelse s (OTAE) s QBT 5 J tp olE 2 0
0 5\ bl 1g3,0 dlas) GIS 5l eslinal b oy ot sla oS5 S glyls (5,45 bl
XY=0N (D ams bl dls (52,5

Gl i S 5 S slasatls sk (YAS) LG o 5 srle S (i S13
N 0NY (V)0 ot bl 4 i (5 e

el o U Rl shite 4 (s gt lolais] sl s (OYAY) pemles
(6 Sl 5 Wi 6585 30 e dla)) OLg g dOlS 60,50 dellls (i)
Ol g e ke S 5 oS0

G sIab Olme oLl 5 i ((VYAE) e s 5 e Sl e (ol A
shlair sla sy (0,8 b Glaals 163,50 dalllae) 35 ol 03 6,08 slaglon
AT ()Y il

Sl Sy ] LOYA0) Lol 7 St WG e osslas, 10 Oba s A
bl s o il S sl A5 O blis 5 il sla ISl 5 S b gle
Lol o Jo a3l hie DL (Siligd o (lare s teliy 5 LA psle o
Dl A 5 olaws b Kl S

-
-

slezel y plemrl oy 5 Ot SLaSm S OTM) g pllad 5z (G508 45 il .

AYo-y1o «(V)e ‘wgﬂffta Dol pim i g sem 5 dgin Sl el (55,50 Anllae  ulin

sl Glparle sl 0T = Bl 5 el (S olael (S azey C3lis )
NYNAY e (DY (s (g h) aolip masti ole dlme el ,SU slacils

wliy U) oolad] - elax] Slidsi o (solotle Slsles (il Jdo (\TAY) T s AU Y
Lo K310l . Jsl ol .SIMPLIS , LISREL

Il s st llae pleseSe 1 (WWAY) s Ggome 5 ol tp (e 1 i) VY
— ol ol fzs (s e OUS 103,50 aadllan) Ol ol 53 pan s b slaelSE S ()51t
XooYYE (YA (o) aibio (g0l ) Lol i iass

35 G S osTob Ol oL, .(1F40) peibas BB 5 e S e Seze N E
NY=WNE DY e ol ble las [l Ol g anlas 5550 335 0 blis



eler 5 o e St da 5 5 Ll Ao vt

5 @l 6ol laadie Uil s pes YA e (Bl 5 S (sl Hl igheme N0
b sl (S8 i 4L 1655 50 dnlllan) s g 4l ot Slaol& S 55 olaza|
VO-AA XY o)l (s gt Slalllas Loli

st Gl S akilele (VYY) (g S TS (23 8 o3l ol (i N1
ot b Sl ol fomi (5 il e — g3 3 (53550 E503) (S35 550 |
NEASYYY ()Y

33 Ol Blis 53 gslob glas aly cpsls 5 o (VT40) s 5 e 1V
lams lalllon o Ll i Dol foas (oLiila S LT Gad aloms s oassy 35 50) (505 il 3L
¥i-Y¥ (VA0

00, el daw s U O 4ol 4 i o bl (I¥AY) w33 g5 A
S Sl 5 Ol pas Olajles

Solwkalls 5 iles 5 olage Ll (63 aly e e LOYAY) Lgsla el 5 ol ool

‘5)@& MT)[SL: 9 cbjﬂ-ﬂ)—é 6&&:«&\4

20.Abunyewah, M., Gajendran, T., & Maund, K. (2018). Profiling informal
settlements for disaster risks. Procedia engineering, 212, 238-245.

21.Carpenter, S., Walker, B., Anderies, J. M., & Abel, N. (2001). From metaphor
to measurement: resilience of what to what? Ecosystems, 4(8), 765-781.

22.Holling, C. S. (1973). Resilience and stability of ecological systems. Annual
review of ecology and systematics, 4(1), 1-23.

23.Internal Displacement Monitoring Center. (2014). Global estimates: People
displaced by disasters. Geneva, Switzerland: IDMC.

24.Norris, F. H., Stevens, S. P., Pfefferbaum, B., Wyche, K. F., & Pfefferbaum, R.
L. (2008). Community resilience as a metaphor, theory, set of capacities, and
strategy for disaster readiness. American journal of community psychology, 41
(1-2), 127-150.

25.Rose, A. (2004). Defining and measuring economic resilience to disasters.
Disaster Prevention and Management: An International Journal, 13(4), 307-
314.

26.Timmerman, P. (1981). Vulnerability, resilience and the collapse of society: a
review of models and possible climatic applications. International Journal of
Climatology, 1(4), 396-396.

27.UN/ISDR. (2005, January 18-22). Hyogo framework for 2005-2015: Building
the resilience of the nations and communities to disasters. Paper presented at
World Conference on Disaster Reduction. Kobe, Hyogo, Japan.



vo O Y T P O O S P B g PR eadoea Jl

28.Weakley, D. J. (2013). Recognising vulnerability and resilience in informal
settlements: The case of Kya Sands, Johannesburg, South Africa, (Unpublished
master’s thesis). University of the Witwatersrand, Johannesburg.

29.Weakley. D. j. (2014). Recognizing vulnerability and resilience in informal
settlements: The Case of kya Sands, Johannesburg, South Africa, (Unpublished
master's thesis). University of the Witwatersrand, Johannesburg.






w:.h;j.‘a, Ul

DOI: 10.22067/geography.v18i1.80281

YE ol Slad YA 0kl 5 ol ) led ot Jl (glel haa 5 5 Lo s

Sl A 5 glal) 55 Kl 3L5L 9 A5l 5 sl eSS 2L5H g s

(G A5 iR05 5,30) 6 4

(U s ki 5 0121 33 0253 o2 (g b (5320880 2 5 LI 5Leils) (s i ams
msaraei@yazd.ac.ir
(O 3 05 ol (g b 532000k 5 5 Wl (6555 (5omils) (5,0l e
hazeril381@yahoo.com

WA ew

oS>

Lloy Ol 352 543 035 pdoy xrles 5 Comer (R1531 4 ax 5 L il
e b 5 e 00 S Pl e BB sa ol wil (LIl )5
i s e QUL Al s CLSL ey b i L 53l ol )
9L 5L sl s SIS slaasl 5 gl ) (Ko b S8l s e 0LaS 1 <l 5L
@)SC}WL“' Aol e sy 4 o JSKhe b SL sl 1l e dble s
Sk 5 sl m slaser il il s e el (Pl ) 4 il
=l il s Ll alilens Cu e o ban S o e 5l S oS LSl e
33,5 o Gy Jams CodS Sy 5 e mle 03 ab o ol g

L s = o 5 el 2 Sl s =S e L ols Ly hasi cal 180
3 ot o et Sl 5 A5l A Se Sla et ls (60 508 5 S,
Aled b3l

o ALl (e S (5550 s e OGS el s /el
i 2SS 2 O e (2S150 5 (BLSL 3l o ST 3525 ¢ ams b
ssliul 5 5505 glacstle s Lol el o IS 50 55 g dilewy e

el 23 ST e LSy 55 la, 5SG

WAN VAV iy 56 YN Yl s 5 6



el 5 o Dl b x5 Ll e VA

CtS 03 pUL s gaS LS5 OIS s b Bl Bl e s (g S domd
W@‘)u &4"\)_9\)3 ;):‘)b_)—’ du@;—uﬁ) :.L;l‘..;)\}ev\..:' ./\:.S}: &:A..wx&s
jﬁj?ﬁﬁlﬁ&.ﬂ)‘b}b}.ﬂ\JyM\j})‘v\f‘)J‘JﬁJ.@JJuwg;iﬁM

4ndde .\

(ﬂ,};oﬂl}ﬂ,dl»hoﬂiji)wC):.\ A
Lo b ana g b s la, 508 sla ed js (g ,ed bl slabans US55 Ol
u&w&uWGﬂM)‘;&)&AMW\er\JJ ui"\"’-'J:"‘ aas
6L_A°jj_<dL_¢A)>L5$LW|@‘ﬂbﬁjé)@‘M}(&b)J&Lﬁ@f—L@w
A5 Ol il JoUs 51 ol 3l s olod daw g J= 3 sla, 538 (g e Ciliss
g_M»LA S pde a‘j‘}f\ oy U Vo c\&x‘jju‘}w) Mbdc LSJ@"":' Jwb— L;LAJ\;LQM.;”
T Ol ol 3 as iy Bilis 1 Sage 51 (S Ol as (6 4 a1 5l 5
S Lf“iﬁ) .,\;Lcu.w.i &L.ij.iv\» (Y‘Y"\ T JA cvjcjj ‘L;.’.LS ed)«w.:u c&u tlﬂ) Cowl ol
sslaul 5 Cbli= cgm Olisla LUlS (858 a4 bl o baglesle 5 Ol e 5l &S
J\JLQ—M»J .(f,v P cY~\A¢V;§_SU)}_€Jl)S)J_;;Sc,S)>- L;)Uu”liw«cu )‘c?r..a
Ly oS ol g305e Joli 535 e antlid U3 b JGsl Ol sie o Usene (68 ol
TN E il 5 S K e 4l e Fas Slawge 5 ol i sl gl
doas i |y Ll ol d b (G5 p 2 oS lakews b 5 ot (hgs 2 (V0
3olpe S3LL 5 s 2L 5 Ol W1 (Al Sl B gl e el 515
lod LS ((5lenS2e) qamem S bels S5l ol GlacsiSS el (655

1. Suthar and Singh

2. Ma, Hipel, Hanson, Cai and Liu
3. Coelhoa and Langea

4. Elkind and Szabo



V4 e Z3L5L 5 sla s sl el Lol s s s L

S (3Ll 3lse S (83,5 5 2 o301 Sl 2l (85 e Bloy) o
L commen (VYL o0 YA () el g S 5 0n 8 i s (s b
SalS Eel iy ol tod I glabilons 2alS g bl By K gaaS
Ll o S5 Sl aS 30 8 o (6 ad ol Sladilon OAS o il 5 13 Ol e
el gladilers 2Ll 5 a5 e (soslaar L3 bl slaaysa fals el
G SBLL LYY Lo YWV 5000 5 5 Sl d LIS crsals lag) s S (5 6
Lol G 3 oS (550 03 5 ol Kl S e palr 20k 8 ol 5 5 ol G
doal gt Bds (6 e el Ll sl g g mde Cgr OG5 65 (1 ol g5y dlad 4y 55
Sl pdse ol Cmal (M o TR0 K (g3bT I ¢ pansls (LS3l55) A
53 SIS Sl pans 53 e300 do)d 53 Sl e s e OLS Dl &S 358 o0 el
o) LIS e (BLSL slee (B8 s sl mer L1y 35 Blis, (S5 e s J-
A O35 b rles 5 Samer (I 6 a5 L0V o TN LS s S5
b s el K gLl ax g BB s sl 4l (2ol (g g5 dilenny Ol 332
i oy b OUld Al s s ol a3 331 ol 5l ik
Gl (S 5Kl 5 Jaseecan s gl BT 0l e s e 0L |5 5Ll
s dm oy St Ltz Sl bl cpl 87 bl 3 1) (BL5L sl e SIS glaasl
3 S Aol Glakiloy 5o BLSL Slse e 55 BB Ao s 35 pramen Liled o
3 ol sl ey a8 b aS das e OLIS B51s s Sla R, Sl eslinal pue
5Ol el s G al Sda I sl Do v n et 5 S3LSL
il il ey 5 5alS (alh Olgee sl e 33 Llamy SRalS e 4 b5k
Colg 0 5 0 et Ll Co e gt SIS GBS (Jaee s sas oL
Sla el (o da) 3 asllan 353 (B b S1ASL e 58 LG A s 4 ol

1. Jodar, Ramos, Carreira, Pacheco, and Fernandez
2. Ezeah, Fazakerley, and Roberts



el 5 o bled b a5 L ar Al Ar

Llomey 2313 g my 5y SIS 50 (gla 2t s o8 ol - e DUl ol a5 5 a5 50

SLas ISl S 35 e Sl e S SE sla el Sl e a5 et
Sab oo 6580 55 e SBL3L 5 B35 0 o L3 e 2L sl
FENPHI

PRSP G slioh Olse L 0lSas 5 cwladl YN L j3 a8 iags 5o
Al gladilaay 5l sz oslanal 5 bl (ol Hshie 4 aliil S 0065 5> Shas
B J;—\_J; ‘dali_.i_}b Slha=d Glls O3 a8 Wlodewy 4z ol 4 Llosls fl’J (S s

wy;p&uéuxwmﬁ&%;wju;ﬁ‘g;‘;;\ﬁ.g;ujw
.x\utmwéﬁiﬁéu‘“ A Cd (65 Sl S S s cilazils

A%Q)HQM)JVi‘OﬁﬁjbjbbLMQ{ﬁM&ijMJJiA,VVW
L;_.i)b)‘\,QQjLAML:)j)&k)‘“)b‘,ii(&)ﬁjf&;b)‘M}JY‘Y,Y\ co}.@;;if
slatlows 3l bl LB @L;n» Olse LYOA Jlu j3 &S ide . Lles S il s 50l
JUT s sl law 5 ey e 53 ames gy 5 $3La3l Bl (55 2hiol e el
W5 gl bl LBl sl 5l eslizad 45 sls Ol b § &y s Vo 28T
O‘}_yL_ya/\/‘\b}&éﬁjbbﬁéﬁd;ﬂ)ﬁ@ﬁdﬂ@l{L‘)JLSAJA“JQ-QUW
48 4S o sl (g3l miloe JUs Ogcken WYY S s ol oslle S i 1 8
LYOA Jlo o T5dlsS 5 aSU &S iy 5o il e Jad VOTY s 3ol Joles
53 Klamas o s JIUL slas sl ol 5l oles Cgr S5t x oLish Olse
jﬁ}lj);}_i)ﬂ_,i):u:f,abQ_iJJJU_iL;dx\eijwqu\nbrlea\ (3
5 Solalas s oJ;J_TL;LaJiJl%-jJ,ale- Koy Cu pde 53 g Olge L YWV JLe s

sy kLS LAl 220 48 Llodowsy azm opl 4 Wlosls plxil (6 b g Lilay 3L 5L

1. Ayodele, Alao, and Ogunjuyigbe
2. Lange and Coelho
3. Moh and Abd Manaf



A e Z3L5L 5 sla s sl el Lol s s s L

Gl Jpo OS2 ol ASL o Sy (p e S lewm 55 S350 LG
slallsd U i 53 K J.aL...; I 6J'JLA).> Syl L;J-_Uml.}ﬂ).b'u.w? G oo
e 3ok 3l delr Blews Co e sy p 0 Slandllas 53 YY1 Jle 53 Ve 5 Jlslr s
_@_?).s"&pj&—@ngs)hi.a" Jﬁj)}&‘%‘)ﬁyj&—yﬁ&djm
Olpeas odogla B, sleslinl b 1) ol Wlaws (g ST L 5L )JJLQ.W."!&”T
Cm ) @\ﬁ»g\,_;;pr-wwl_,,);du_u&); Kles S 5 oae 5 gy o e
Gl ol S5l a5 s e 3 Tagls 5 LS L 5 (B3l Lk, 5 Jas
@ﬂwélﬂuu@\;,Huhpy";ﬁjw};quuwMugu\f‘s
)‘L;LJ-L):&}}_{GLU‘Ww‘ewg}ﬂb:@bd}juwlijbéﬁ)uxw
s s S (ol sl cute Aty 5K L e SIS Sl O
Jlo s Kos hass 53 el C3L3L < 5 é,ﬁm@ﬁdﬂi\fﬂitﬁ o5l e SO
J_:L;LSLﬁJGLQ_M..jLSJ)I&G@‘OMQ@M‘M;Q))«DV&uw)jﬂjwuj;
;,_,i:s;,_?@_gq,_&)sL;u&.;:,av_ajj_a;;)a,;@%lowb:&,}gag;l{
sl acals (g iy alsl L s g e sladilens 313 5L e 203 3y bk
g o 0l g SBLSL Sl 4 Lo S 3l ge 5l (gl ioeen
4 Sl oy o ol ol a3l planil 3 g 1T AU 53 YA JL s
SESE 53 0L Co s Ole L 6 p b s 5 (glial = slazr| oL (sla e
2,15 5425 Slsbae LS [N E-E

Olaly s Blas Cu pde (83 aly (S50 540l ) Ol g LITA0 JLe s s

1. Mohana, Ujjawal and Meva
2. Jekria & Daud
3. Nelles, Griines and Morscheck



el 5 o Dl b dan g 5 Ll a Ao AY

e Sl u UL L s aly o Sege Ol 4 ool Dbl anass 6l S gs Cole
Shadslte U s 0 s a3 315 Gler 5 2l (B (e S ol 0
Lk 5 sl (SCSE el iy s e o SRl R 50 Gk
o o il s 534S Mledew s 4 pl 4 Llastls p JUS g 55 Lle
Sl 5 paies Lo iigel 5 A3l o i Koy 3Ll 53 S Lie 5 KT
Bl 31 sdme s3lial 4 SLLE SaS cdilon 58 S8 laolla 3505 5 ol
s sl ls b tags S s das e 0L Godd Eiy 5l Jole mls Al s
2S GLil 53 Fie la, st 5 an Sl 5 andllas 550 ol g0 40 LS
2 s lapasle Al dal e s cnl 50 el 03 S50 2Ll 5 e e
mdoe Sl e 3 8 L35l s as SBLSL 5 51 e 03 et LIS e
oS Conl ol osliial Slelbl o 5 4550 3 pls ARl 5 okl Dbl g5l

il g e slasl s 5l S s

G gl By, Y

ol Ba, N Y
R E I PG PR VR LS))TC"’.' oo 33 3V Ress el s 5 s, 5e SleUb
ol osli il ¢ 5 Bse by Lol e sl 5 U SaasliObl ee DU S Sl s
S il ol eslinal asl i 5l s 3L s, se glaesls L o505 S gl ol
Sloray Oloslw OLubiz )8 51 a8 Ve (bl dralr il 03 S oSS OLulis )8 Lovs 5
SlAas sl Jhgy Ll o sy Jas Olesle 5 (6,00 Sleds 855 0 (gl 6
2L 5y £ged 3160 (gl 03 88l ulul o ol (5l 03 305 51 eslinad Lads yai
G =S o310 (gl el ealil S 5 la e ld slaw o mie ol Slis Lol
2 e il K G s ol le Gl e slaas i o Ve L die Sl el S
sasB 5l rass ool 5 (YY L o OTAT sl 5 S0 ccdls )bl Ju

1. Hair, Hult, Ringle and Sarstedt



AY e Z3L5L 5 sla s sl el Lol s s s L

Aol sy Viooslaas 5 ol ol eslinad L0 3550 glad sad slaas Laslve (gl 5 (5 0l 5 00
el 0 03,50 rasn Slhes Cin ) Jodx 3l ol eSS
S Slkes <y ai-V g

‘Jﬁj{)}“_;)sjé gaj'._:" AKRAN LYJ.:J fujwcg)lj‘j))‘g ‘Y.\.‘\&)J}Jiﬁ g&)g.i-lfd J~>L

Yore el 5 el YNV TS0 3 5 Bl 5L dSULLs ¢ bl Y 0OY

e ool pasis
Olaiy3 sl Jb 5 6 SLs

ool g U sleaatla s s

S My S iy |
S kS
W)J,ed:.sqfxuu &l)lSLgLEJ)i
o o Al 5 oles S e s
S e eslinal LG sl e 5l eSSBSl gl b sid slasSU s g 35 s By

Sk Cgr b Sl anass <Lk

S5ms5 (Camemm 8 Vv o bl &) e e 53 L5k O3be 52
S slse Jiss ST

LSk LBloy b Gl S 5 GRS gla, S a5 s

S et o ST Gl S0 ik s el s glaw S S 5l 5 el

w‘a%)ﬁ%ﬂ@u‘}w&fb‘f@u)wb‘fbb.)#b'&u‘)

Slop dn 4 by slaay S Y g

§5,8 o Dyso Sulo s B b 5l Olaind a4 Wl UL G 235 Jb eSS )

?J)\J J}?}j@.\i): CM,:QS@,\}M &M@Pfjukgu@bﬂ)—\'

5,15 345 RDF A:S}JQ,PP'U slacsla =Y

el Ser s J.':Lw 3l )\f el S €)U &L&C,}Lﬂ}i) -t

1. Sidique, Joshi and Lupi

2. Guerrero, Abarca, Maas and Hogland

3. Sinnathamby, Dasanayaka, Gunawardena, and Fernando
4. Amini and Ambali



eler 5 o e b dnn g 5 Ll ar At

Eala 1y sl b b o saS A 55 B8 -0

Fuil o 4550 ol W 5 e gaS kS 1

Sl ol \ﬁ\@%ﬂﬁ@w}?«SQUM&\iJjL’—V

(o i Al 5 Colem G me 5 CBLL A SL3o) 5 e S
s S e eslil Lk slge 5l a8 SEW5L ol i si5 sl sSU s
Joss S el an a4 el o 5> 3L 5L O3 25 28LL Cr Jle D jlas
Dl ol osli il (BLSL Lles oo Sl GRS SlassSU s 5 LSk sl
el ot S5 (1) Jadr 55 A ol slaa S

SISk e 4 b gy o slaay 8 Y S

)05 3505 ol ed s bl s e b kbl g glasl LT-)

51 5 o Oleslr & S G350 oy o dlad =Y

93,03 3 gy SISk el 53 b ey b e (BLSL sl b 2 g ey ST LT

13 35 BLSL Ssa I US A5 S oy ST LT £

3003 3925 (BLSL 3 ge 31U W5 Cogr oy b s M5 S1m LT -0

o ls 5 gm s S e enlinal BL3L slse 1S SBWL ol b i gl 86 LT -1

?é)\zzﬁ)ﬂ.ida“);wu Q)_}«;A{Jﬁlﬁ)’b 51_,,4(}1)%3 aLf."w..i\LJ—V
?mpdmﬁaﬁc@);ag;pojuu S A
S5ls 3 gm s s ilisee bl 53 S 5 s & BL5L O3l 5 s slaelSausl LT-4

Sl 4l janass S5k el 4 psU Jl ol jlael L=V

Sl s 0313 Bk sl pe S e we 53 30 Sl 5550l O S, 4 LT-1Y

Sl sl onlail @h)b&h—v}:d}wmu\x}‘;@_& W}QPQ;@‘}JJ 6LAJjISL9)H;j—\Y

&;M‘OMUL:J hM@ﬁMW@‘)SéL&Q;iJJJ})J

s 2 4 b gy g0 sl S £ Jgur
Vs w3l OB e

Conl ol uLy ‘-;.\o\il)) LY .,\;LAM.: Qﬂﬂ.,\ﬁg_l.l;'m QL'J dhd;‘j&»l—\

Sl a8l olans s 51l 0350 Sllas g Loy il slal & 03U Jle ol lasl -




Ao e Z3L5L 5 sla s sl el Lol s s s L

o el 0 eslinal 1315 als) 5 1Kes als) 51 e Il alss e S
315 Ll osle Slan 30l gl peliie b olide G s 4 b 4yl imy o S
(AVE)ous ol gl uilils Jaws sio o3l mlans 53 1 Sam b5l sl S e ulido
o3le 0 by e gl e ls Gl e 51 S 0le Jlaie G Olgens s opl oo
AVE ) pls (e pasla 5l alund (el ol s e Lok cpn) Sl ol 0
g e b 5 e 3l e3liied LAVE e ool o3l 5 ST 22l Jslas

5 | -
I 5

AVE =
M

)‘w‘)‘u;:_:b)u by)}bmﬁﬁsqubeLiMO L:J.:‘J.:AVE )‘J.EA
| San sy /0 51 SULAVE &S pxs cpls das o e | Of gl yatls bl
as e OLE 1 s LG

o)@g&ukfﬁ&uu&uc{s.)&bdcduo)b&é‘fﬁ“bd}ﬂ&u)b
Lr:}ﬂ)t_’Dﬁ;dﬁb%ﬁbﬂuﬁ}-uﬁgucd‘}ﬂLSLA)L!;)L«\J\MLSMJL:««J
T GO IR YA A NS VR P SOV WAL S P SO U PR -Vl PR YA A ¥ AP W R oo
Gl 50 ail el Y 50/ e S s S Sle) 5 e 1S Sl
o2t d Sl Sl S S S Db &S Sl s 0sd e n S5 bl el

@MJJM&%&L&JJ‘&&M‘LO)@&J}%U‘tsgfi‘)(g;.w‘g:))ub;\jL}_i\})
_J_:))ﬁ)\_:m)d&law 6@)\.&)%&0)‘ J:"A)J“" J“JJ ol c.«\..:rﬁw LAA)LA ﬁl.w)‘
—\'Y’.UM ‘“"(\'\ cQJJLWJLw)cJéi) LCJLA cﬁu)&;.w‘ lﬁb Lflb) gs"t'l).)‘ LS‘J” JSJU
'(\hh

3 sl S50 S5 2 B 4 SRassy S el Jde oL ol O el
LWJQM\wwu&T:\Mth@)JSL;wT&;{\4.34;_—;3Q.w\a.é)f

=l Flis S W Glacas st 4 am 5 Lo pd 4 Sl 53 Sas3 Slees UL S



el 5 o Dl b dan g 5 Ll a Ao A

Sl b Gobine (Sasm sl (2Ll e plcnl ol 23 Bl 51 oS 5
JHSLga oslarul j'.") d)ﬁjﬁ)\j wl;;» L upl*:‘
2
M
B (2, L)
Pe T @, L7 + 2, var(e)
M LS ol ol ojle 3T estls snd s ikl Sy ,m byl sl L O js oS

sias oLz var(ey) 50 Lastls o,8 ojlbl slas 8 ol ol (5, Sejlbl Laxls
ST Slidss 53 VB e oS5 obl ke ol Sl gl bl
Cols, Ll o /AL 0V olie Guiss Sams i e 55 &S Il 5wl Jsd LB
mo et L oS ol ol sias LES |5 ans ogllas /4 51 SUL slie il i
A3l s ol gl et le i Sl dens 5 Lo (6503101 wlie glodsly O gie
(A48 s IYAT il 5 R0 s la)

Y=Y e Lo lodd splailnd pslhe « e sl 16,5l s ol 1
S5 sl adas QLIS claL VL ol La3s a5 (glodd 03 el s o, Lies
o 4 S ol el s pme (bl ) a8 el (e slie (gl WSAL 5) ke
oL;)bu_;”C)a_.ﬂu,ij_éd&&g.m>&owb6;wh{lwup;&%;
M;@bﬁ;{@&zump/w 3 S S L P e gl e 4 S L s Ao
YA ol 5 K05 (S le) el Sls e A3 40 Slebl o 53 o)
OV o

SR S8 5 e gdone ¥ X

e 03 335 bl S e 53 m e el S A0,0 Sy by Ol g S e 05 et
Sls 3 3 s Jgb 08%5 YW Jlad 5,6 Y7 508! Clae 53 Ol S —0lghsl ol
Sl oy kS 00 A O L5 0Ll ol Lol 5 20 VYN0 Lo mhaws 51 g cnl plis |
Blomy Sy e Oloslwr 3 5 se Ll T Gl (WY o AYAT 3y il - b)
55 o W0 e w4 AWAS Jlu 53 o5 VOVYY 1ol W 5 Lleww Olime 0350 e (615,48

o WYAE Uslae 1YAT Jle 3 0l A 5 Jshe (badilany Ol jpe .ol oo, V¥ JL



AY e Z3L5L 5 sla s sl el Lol s s s L

s o OLE VYAV Jl )3 (g e el latilons S5 LT imman .ol 03 8 S3
)ub-j_.....m c(MJJ\\)‘j_iﬂ)J_G\S&M)J \V) ‘-i:':""ui 4(M)J O/\) Lfﬂ"‘jﬁw
Q)H(:U\J‘u_ij_?v.@a .&:,_w‘osj_!M)JW@JJMﬁLmJ(M)JA)Q‘#)W
Sleds ¥ 5 ¥ il 3 e 51 SIS b diley 2y it Olajls el 51 g I
o Pl (BLSL slpe (55T mear WAV Jlo 5103l 5 28 sl a5 A el (g e

k:,.a.d‘ OJ){ r;%\‘hi‘\m LJJ.:‘J.: \Y"\'\ JL«:JJ&&:{M

d&«..a‘_;}h.:dm.?i

oat SA5 oges e Al 5 Jaowe o) Olnls 55 Lol A g 4 B

=l ias o0 Ulpea L dan s Sl andlS Ay 53 b (g el
T 3 V) LS s Olmean 5 b e e Dbl (s (S5 51 o O3
irw s ol b (Ve Lo Y0 (s 5 (6 5 8) L3 S sl e 5 (gladdaie o adl oy
e S 5 eelew (lail (galatil sl Ol csle doles (518 0 sl Sk
sgen Ol Gy anllel S ool b (YEY Lo ITAE wesliei,d 5 g o)) ol
Sl o5 Wge 5 (Il S5 SO Gt 5 sl Ol ol 5 Sl LG a5 a5
23 S0k da g pygde Sleslinul (W Lo AYAE (Odpa 5 5D LSk e Sl L
o3l Llamy 2L (slims &0 YR pagis 035 00 K0l (slons 0 badilony ke
(s )l (e Al slakilong 83l 33 lr a4 C3L5L 5 Wby ) sune
Aol ladiloy Co pde ool Dolee Sobe 4 YTV Lo TOIA 3 5 (IS 0 sl
5 Gl Gy baee el 51 S0 Jaee a3 o g O 31 03 S 3 500me (6 6
a obsl 5 Oluls ) st sslital cblowy W5 2als b ol 56l 55, e )

1. Reduce, Reuse, Recycle
2. Ma



rJLﬁij)L«J 6‘4.9—[:3&»;5}%9‘}7—31» M

YV LS s VY sl (0VY Lo YWV (LS sl s s ST SsUS) e BBl
Sl [talS G dalit e 03,0 psas 5 mles Ollo dacd s 5IYY LIS s
g odd gduar s Sl 5 leslan ) Jals bl Al 5 b s )8 ke
bl (YA Lo YOIV TS S A g3 s L S5l Sl peams W 5
il ok pllel 5 o a dilomg ¢ 5850 L BLEST 3 VY LIS 52 Skee

Sl 1 @3l ey sl od p g tpio Llons b Loy O3 e &
Sl i o3 sl cpl el 0351 355 a0 Lo amalr 3 ol (gladilony UL L allie
) s al a6 gd g 5 Mg Elee Oslas dadbilony o ke Lile i
5 S 5 Al e Bl O g5 (VY o Y010 0Ll Sl s
D (kAL

S5 5 sl Sl 5o e Lley )

b e 3l eslial 3 o dleny Y

Llony S22 S5le ), T

old A Ol games 55 > 3 2o Lley -8

oo g 3l szl 3 ds Klews —0

Ol 53 53,8 dalss Jos ol 53 b 5 Elee D el AL G Olpea 5 5055 o]
sl SRalS b o glbl o plaws S 53 QIS O ms 5 OB S 5
QLA B COUPRIE S R v P o8 e Slexr slml 4 s

obis plad LUl 5 dpllss 5 aslr aan (5,80 1 ot o83 1 ot & 35
Csllas Sl Gelsl 0T Gua 48 53l o SLle  patomer Spgo w0 |y e UK L (6 48
Gt g 4S5 Ll 5l LUl slas cpl J=0s 53 OUT ol 5 Ol e

ole gy ol 3 anl e Slesladl Gab Coanl S8l s)ls g 4 et 3,05,

1. Klavenieks
2. Oztekin

3. Zero Waste
4. Zaman

5. Singh



A e Z3L5L 5 sla s sl el Lol s s s L

5 il KK L Sl Bl oG os b g ad 15 500 S ke s 3 s
5 Sl S il Jole 4 Soleten 5 o3l 555 sl rs 4055 8 L)
(Y o DT )] ke
Gt glaazily 0

J‘JJ":,; Ren J" J.\a\:- ct’a No

SAL bl o el 8 5 s S 5 bl ru Sl sl b bl e
2 laparld oLl o p 4 b palie 25 o bl Jpd BB Oljee Ol gea 0V
(SL.QJ st_.: ;5—"»5}5 &Lﬂlﬂ u,a}-l._..;: 4.<.~3.‘ L. 4;-}3 L: quLA‘ uﬁ‘f s aJs.J:JSJ 0J)J.>-

B SV P U FURPITCIUUR{ P O S W NGO C O FUR [ SUPCII I R WY PP

2S5

Ailop dn s patld oS 5 bl —0d s
WA OB LS sl

Sl g =S5 bl
S oS S5 H5SS AQY
il slaestla VAT
s VA
s 2118 CVAY

Lol 5ot gl sl bl o gme Sheslinal b 5500 5 a3 | S 2l
Sl aJw'"er.b ol C\fnfwu‘ J“‘.L.’.)‘ﬁ LFWSJM Jj.«\?:)b RGO P W R Lf.’j)?f

gl A sl e ls sud G‘f‘;‘;“ o=l b g -1 g
WA OB LS e

[E% C‘fﬁ'.«‘ wd'b_)‘" Ja.w_,.".a J’é)‘éﬁ Ay 6\.&&?&
AV G 505 (S5 555




el 5 o bled b a5 L ar Al q.

obd 2l Ftl bl Jaw g2 Sl e gl asls
+/AY4 SOl gl
+/A07 S31EP
+/00 e S

b Y UL S b polie b S eled 55 8 LS s s e bl
g:,.w\e.l.lsjfjdjwe\.ufﬁ\i%ﬁd&f@ﬁj&gg&\}é(fw@&jbds
.J;yﬂ}%tb)}ﬁbﬁqﬁ&bjj

Pl e el S ol HlAae Vg
WA OB L sl

S ok laas 448 Sl A gl el
+JAVY Tre2
s 5eS S5 H 5SS
+/4YY Treb
IAEE Tre3
A\ Tred ol g slesle s
ALY Tre6
+/AOA Tre7 E31E
/AYO Managel <
e 2D
AL Manage2
tre3
0844
tred +0.676—|
087
tre6
lgizlw )

vy
0 804_' manageme...

0.815
=3 manageme...

tre2

tre5

SialeiSs
CuusgieS

bojle o sl o 51 ol gl - ) IS
VAN S ikl




Al e Z3L5L 5 sla s sl el Lol s s s Jl

o Sl 58 0l 5 bl sl Sl eslinal b Ga3ls s 53 1S5 2l

Blas ims ombls slal K0Sy 5l bl OLE plate Cims ooy Cogir il ol
L sl a3 S tline o2, 30 el 1 53 ool J1 1381 3 oslial b SKmas
S slbasle b Sowen 5l iyt a by e Bl b oS a Ses Sl 4 a5

J;&)‘JE.\.&L‘ J)jﬁwgﬂ“‘)}ﬁ\j&\j) ‘w\

Sl M gl et s (AbS slasl A Jgar
WA O il

Ul g S gaS $5PAFS | Ao glactle s 31 e 2l
Management1 IYAS ERY2 “IYYY 7SI
Management2 UARZ: SARAY SARa -IA- ¥

Tre2 JAVY SNARE —-IYY$ -/EY

Tre3 —IFY0 -IA¥¥ 1A A —e/+q)

Tred — /T Nia% -[F5A [+ 0f

Tre5 /4YY —- /AT —+[OY) IYAA

Tre6 —eIYYY < JA¥Y -/£44 NA¥as

Tre7 SR AN -IAOA [+ V)

Trel —«IYAY JEYY - IV$- IE\Y

L aoslw s sl s o gre slde pas tyy S5U- 3558 Oesl 5o

Jador s 53 el ol sl uibols o st d 558 o alie o3 Lol (Sten
2l Al e s e LS ) (Stas 5 ol a8 5 e alie 55,8 e
Al Sos gl boosle 0T (Sanan 51 585 o3le ,a L b Ay AL 1S
el 458, 5y 0031 Slsbons 255Kl 1y 5 o 1l 3 eslisd L
e sl 5 3 sl s sls] olie 51 Lol a5 slasl 358 s edalie o shiles
A 3 Jde ST ey ity HLBI Oy e ) ol 3l i ol ks (o

Al e ks



eler 5 o e St dang 5 Ul Ao ay

Sl dr sla s s s SU- 5,8 Oge51- & Ju
WA OB LS il

CwgeS SIS | ol g sl Sl e 2l
S 3505 (S5 P55 <IAQA
ol slele AT -/yay
o EAAE -IYYE /AN
e 2L DARA o/ VY <IYYY /A
t sl

sl i e G Pt e alis delue (il S sl (gl

adaly Com o 3l OLES ASL 12196 ST as s 0 Gl o b sslo oo See (gl L
o3l bl o )3 40 Oligabl o s Jassy slaalaly Aol amsins 5 baeslu Ol
S Oga3l (Slslos g 53l JI o 53l o5 53 4l iy ool Cows & SleUb!
3V a5 edd arsles pslie s S aslee Pt slie 5 s S|l K 2l

ol 0l
Sl g A sla el J.;.\:o‘ﬂ J.sal:-p 5t palie -\ i
WA OB LS sl
A plaie | Tl s s jesls bl )
daly b pae /044 Vv ol b ULty S gaS (65 5SS Joh ikl
daly A0 AR oM | als b e G S (55T 053 dail,
138 56 a5l dm o o3l el s
DB b Ol A P SR )
daly 40 e 1,Yve 3 Aoyl

s 0 5

138 56 o LS L sl clacstle s
. OB b e (20 O R S )
ol U s +/AQY /\Y4 poler il

s 0 4

dal, G S YA | el e S e D 3l e | ey Al




ar L s slagatls b3 s s s L

tre3
14,947 _
tre4 4-17.070—
- 16.608" o
tre6 g —
ety S, Tor
e 6274
wdjlay
8428 manageme...
tre? - ~
- 9411
]?782%% 3 ma/)‘ ﬂmanagemem
4
tretl
Al il S
1 6?3 _ST30005
/
T
tre2 13058 -
4 31.890—
treS
SigleiSs
Crwggas

WA OB L sl

S35k a5 ol gl Y 0
ot ;S5 Vv dpdr 3 et Ll s B sl icSlSL e aLL
Sl 0 Ayl a iz oo 5y oS 5 bl e ls &Syl 4 am 5 L el o

38 o N3 A sy Ll 5 cdls Jpd LB 1 b i UL 015 e

L5k dey sl yat i oS 5 pbl ol Vg
WA OB LS sl

S35k e =S5 bl
sl AR
S S ALl +/AAO
s sla, S 3 eslina Vet
lie Aol 5 Lo S1e s Z3E
e 2 VA

Dlact o 53 (o bk 5 el gl sl ills b gne) | S gls) s
e Al sy ee LR slay eled cpl s ol sl S5l astli 5SS s gl VY

Al



eler 5 o e b dnn g 5 Ll ar as

C3L5L day slayas L ok gl Sl blsly daw g alds —VY Jgr
WA OB LS il

oo g el il s Ja o ST
VVE <Lk
LVay s i Akl
e 55 slay S 5l esliza
ot lizo Alols 5 Lo e 54
A% V.;,.:..ﬂ&\)ls

J‘}_.:BJ_JBUMJL_‘AJ))A)Jd.ib)dsga:‘g_,lhaw‘.){y<\rd‘j.,b- >L5’3J?’ 6LAJL:

!

Sl dm gla yatle Sy slasl palae VY Jgus

WA OB LS sl

S okl 45 S35k e

VY Recl2 o )
SR sl Sl

AL Rec6

ALA Rec4

S} Recb <8k

AN Recll

+/AQ7 Recl o )

st o bl

AL Rec3

WA Rec7

A Rec8 sl Mb}‘};}aﬁ‘;\f S99

+/VOA Rec9

IAYA Managel

e 2108

+/YVA Manage2




0 L s slagatls b3 s s s L

rec’

0771
recB  -0.770—

0785 T
rec9 A .

. N —
s8leoszs 0716
wuwlia alols h T

. — _ymanageme...
recl2 ¢ o793 0103 — =y
0840 _—¥ 25 manageme
rech . 0.007 — ’ "
~_ ~ — /
e S o i
3l ealatwl \\“\ E]\ib — /M s
) ~. .
sla gl 0155~ 4\\ 0874
gl — T~ ™~ /
o T~ O\ /
recl 0896 - ™~ / 0.79 ==
« 0.885— B =T — o
s — —0.944—+  recd
0.894 -
s ilolus recS
i i sl

S5k ey gla sl S lasl Jdou 51 ol il Y IS
WA OB LS sl

o SOU- 5y Oge3l s bl ol slheslanad b bl aay 53 181 Sl

MJ‘JJ;“} &‘}J RGO Y A GJJ‘)T\i djv\-?')3 ‘_;dol.i} 6u)bﬁbuﬂw| P e

.:):fd«:)bé.,\:i\.?b)y

S5k A gla el b slajl palieVEd g

WA O, il

Uy sla, S i S phble |y e S1e 0y bl
A o) b el dlols e

Mamagementl /AY DARK v/r 0V +/04Y +/AYA
Management2 Yinm v/gov YVE VALY AR
Recl YAty JAYA +/AST YT YA
Recll Y YAZN OV VAR oAy
Rec1? VY YoV /81 8V VAR
Rec3 YLY /YA /AAD ARY: NATY3
Rec4 TN 18 +/4AVE AR +/YAY
Rec5 /LYY J/AAS /AR AV VARV
Rec6 AL JEAY /¥80 oYY /Y04




eler 5 o e b dnn g 5 Ll ar a1
sla,sst A phlle |y b Sleaezs | LI
g S

Ryt b ol dlols (e

Rec7 LYY /v oY /A4 VYA Vata

Rec8 YA YVA /844 VY Y

Rec9 YT YYY YYY “IVAS oV

el ;5510 s 3 OF palie 3,8 oo 013 b o) pe SOU- 5058 el 53 1515 2l
NG
S50 dn glagasls S50 g8 0sa51 V0 Jpu
WA OB L sl
3 eslizl , AR kbl | e Sl | 2L
<35k )
‘_A,JJ‘;\A)_;SU WJ}?'; WL’J&L&\}} r.«mﬂ"
i gla, g8 VYA
sl +/004 A
o i oAbl /8V4 ANY /A4
A.Lau) 2 950 | SS9
o /84y Yo YWY VWO
ls

s 1S YALY) TaY Yoy M4t A

)_;A DL w‘ d\ = )‘J_’B‘CJ_: DL cubw“n_wﬁ )‘ oJ\_,J

S ao Slelb! 5l eslazal b

.ﬁ)ﬂwg;_wsat_gbp)tﬁ:@)m_ﬁw ‘j’" b Q;&x‘ C)ﬁ Q}AJYcCJL.wbu

Lija.la.g\).,\ﬁ‘l:omiwsgﬁ:uﬁp&jl{.whﬁosbow\'\ Jods st ol

) oS QL;.’ g):"“}}i L;Lhwu?:‘dmb Jt.g‘t r.,\.c

S35k slapasla t palie AN Jgu

WA OB LS il

xS P ez tlaz S sbasls byl )
dal, LG rge Y, 00 Sl 5 3L s sla, pS 5l eslind Jl it
daf; 4ol e | ooV /4y 3503 U e LIS 25 lay s leslizal | s i,
dal, LG e ¥V Y N EPC N IC PRI e o sl




v Sl 5 Bl slaatls s e oadn
LE p Llaie t)‘Jla d"‘.‘“-ﬁ}é ‘_;Lhua.&u bl_.b‘ o
oty b e Yo/NE ol 56 COL3L d e b i atilel el dai,
oty b e ¥/YVA Y R PCU §C U g EUR P P I ey da
. &S\ﬁwbdﬁpu)y\ijhﬂy&yd}ﬁf:ﬁj
aayly b phe | /WY VARY . (,.;..i':z.h!b
2ol S0 Sk ey e e 5o ST ol
. &;;S\ﬁwuwu;?lijl{;\y&ﬁ}ﬂféﬁj
aaly b v/ 4/\Y . V:.Lmi.la,l)
.))\)ﬁuw&‘)sﬁ*&é—-ﬂ)ﬁﬁ'f O‘i]
rec? .
~7.584_
rec8  4-9.688—
‘_9.733".“\\ _
recd \\\ - —
sBleaszs TTToa30__
lie alols . —
recl2 44500 \_\_ 1002 H\—‘? i —
recs P . 0105 " 0 anageme..
31 oslisiul .\"‘\\_\ /_/-/"/-/ ,s’iuw._,glJ
slo Sl \‘onss/iz\T&\ 3761
wigaidd _— S~ . /
recl 33514 ,./"/{/ \\“-‘, :t‘\ / N recll
rec3 4278887 T uwW 7_7_7__\ 7“5!11?)* recd
28498,
ot ilobl recS
e ple gl Zsljl

S5kt sl e ls 3t e 3l ol -t JSs
WA OELLES il

laslgiiy 5 (5 S e

uj)&\ﬁdwcébwy :&M‘}Sju:,&;jg-&dﬁ:wﬂ\)ﬁ\ (oo & v\.f«)

el s gy 4 ilg 5 Jasee Gy SUSs ol axils 53 1 Blew i

Lo ol s (Sl cslo SRl Eol (548 Aol Lol oo Sy s pde
L;")UL;L_ESJ‘Sd‘mﬁm‘w‘QLJ;QMﬁu‘}Lﬂﬁ)b C}ﬁb\a S &S‘ﬁc

o arp bcl old S gl et Slal g Sege S & Bleny o ke 0t

;s—"")f“—’J—“’L"tS—C‘E’J‘(":‘“M &‘)Uéu}')‘)b Ca_élg‘)bjul)‘bﬁv\a_jé w‘

f e Sl ety Glals ool wals ey 5 al DS RIS e sl el



eler 5 o e b dnn g 5 Ll ar aA

3 hbg 8 glaasy i tals (L5l 5 A0l Ol Gl S e ol
3 =55 2Ll Jol mls 55 dal UL S b sl SW 1 S s
o e Sl gl 5 clie b a2t S 5 (2Ll Ol 4S5l 0L s
=l o s, Ken s e s m sl s e sl bty e s
a5 8 5,5 4l sy SHU- 55 0se3l 5 ablE bl Sl eslinal L 53 Jbe 61 S5
=1673 oo b 33l day 2 o inS (30555 ool s 0 s il oo
35 oo gmeme LS 2500 0 a2 2315 5 slacotli g 30 Wl el o 5 108 6
Bl s (2DLS ol 0 e eSS0 il e 156.274 0 5 o
03 55 SIS 3 s LS 5 s a3l slacstla s Ll sy S50 3 e
NG
e 2SS = TELO02 o U 525 sl 556 Sl ol 23l 50 a0
U g D s TEB2T8 0 b ey b i (ALl ol 0355 108 30
1=9.130 . 5 L Lol (o cnlio Aol 5 BL5L slge Logoss 5S1he 5 5mm 5 conl axils
YOA b s sgdlsS 5 KU s mls bl cpl ol o3 S 3 e LIS
Tl e 3 Slasees e SDIS GLEST s SL5L sy SIS 56 e
= sdilens (5l Caeal 5 e YW Jle 55 LK 5 5l Olise b i
Cms o s 2l Sales (608 ol lakilany (25135 5 o gaS @ of ks
2 G i 3 T Jl 3 O 5 el Sliios s d3e Sy okl
YO Il s 0L 5 o3l Sl mld il o C3LL Ay 53 Grsi3 3 4
G5 gl b Llog SILL S e @ Odeny Ll 53 o) o8 Sl ol
e 28 2l g el s 4l 4 a5 L 238 e sty 3l e
Sy 3 a8 GBIl 5 Oy ed s S S5 i a3l 05 e dileny
Jeso IS 55 0155 e Ols e (o s (gl w25 oslinael S o oslinad 3L 50
SLaolle 5l 2 sl 4 JaSe J g 15 b s Lleg 08 51 BL5L gbatileny

bJfoj.ga.ubb‘jcg‘.bjjg.&M\)&N&j&@)‘d&bﬂ%\Liju.pb-



a4 e Z3L5L 5 sla s sl el Lol s s s Jl

LU sl 5l aS |y SEW5Lw 015 e SUL slacgles 5 Jbo slacses Sl eslizal
J=23 S1) S5 S e s pamen 313 L1 ol 5 G st 35 50 S e el
23 S ol GRS 3 cnlie Aol ooy 5 (LG O3l b ol jan 3L 5L 5l 5
O3 2L e oS A 5 SIS B Rl s el g et DS 15
S GLES] 5 e St J e cpl LOLL G 5 ol A 5 s a8 CiS

wbols

SlLb s 55 5538 e ) Cowlew 3l ((IVAE) 1O sl 25 T osghel )
YEO-YVY (AY) YY o,8)y 5 pules . oo 30 dﬁfr_@ bl

DL A5 S0 55 b ol el olad oLl s glocal (OYAE) Tazage 5. o pobel Y
V0 o slorml oliy 55 Ol 53 GIS 5 el 50l = o5 51 ST 5 eslinal L (g ¢
CAY=4. ((0A)

(s Aol Gadilony Co e (VAN L (6508 5. 5 (B 10 s gmse o 2ls8 T
st sla sy o clalbs (Olns g 153,50 addllan) Sk daw s gliwl, 53 W
AV O Y (il

Sy aa) o Sl (g gt St il Co ko 3 OUj 2 byl (VYA L cailols (g a8
3 o2l (6 g puael s Wi ad )l wlid )8 BOLL) L (ap g oM LU s as s
O )

g Oldaly g Loy Co e (63,0805 S50l (WWA0) L5 (s R 5 vl Lo, 0
AVAN ()W (G Loe (57 55T 5 o 5le SWOT 5,

doalr Gl Olsos oy (0F40) | e, Sl 5 @bl I e ¢ pasls o lSalz A
MA-AO ()T Ly i psle ol AYAY Ul 3 Al gl 3 W5

At I 0 Gl s Glaar Ll Rk e (VTA0) L e (e 5 (5 2 8 Y
=T (O ¢ Ll i olad . gd s



pler 5 (o bolad Sl n 5 Ll Ao Yoo

Sras 33 b sl Al b e, n (YY) g SIBEAee 5 gt Bolo e S A
AUS e 53 Bl C3LSL 5 il (SSE el Sy 5o 4o er LBl
TVO-YAL (V) A Cons jams 5 Coallew doli f2s

A olhal Glsd b s 55 e il L (slegd (el (VYY) L dgdame A

UG L0, e 0l o (6 e bl o ko (sla g 5 ] (VYA o NI AK

ol sles (;J[—“" J./Ld/ dj[.{lw)- (\Vq-\) c cCJJJ.w)L.ﬂ 9 S ‘Ji;‘.'.) eI sl ‘C ‘)‘iu AY

D5 J_}\ A:JL_.?" e S VY cw.q J‘Jl} c(.}Jla Lff/’. A_;’Lt!/d UL;/J;.J/ oslézl /_, L;jL“)-L.«
cosolael 13T oKl

13. Almasi, A., Mohammadi, M., Azizi, A., Berizi, Z., Shamsi, K., Shahbazi, A.,
&Mosavi, S. A. (2019). Assessing the knowledge, attitude and practice of the
kermanshahi women towards reducing, recycling and reusing of municipal solid
waste. Resources, Conservation and Recycling, 141, 329-338.

14. Amini, F., Ahmad, J., &Ambali, A. R. (2014). The influence of reward and
penalty on households’ recycling intention. APCBEE Procedia, 10, 187-192.

15. Ayodele, T. R., Alao, M. A., &Ogunjuyigbe, A. S. O. (2018). Recyclable
resources from municipal solid waste: Assessment of its energy, economic and
environmental benefits in Nigeria. Resources, Conservation and Recycling, 134,
165-173.

16. Coelho, L. M. G., & Lange, L. C. (2018). Applying life cycle assessment to
support environmentally sustainable waste management strategies in
Brazil. Resources, Conservation and Recycling, 128, 438-450.

17. Elkind, E., & Szabo, D. G. (2016). Wasting opportunities: How to secure
environmental and clean energy benefits from municipal solid waste energy
recovery. California, CA: University of California.

18. Ezeah, C., Fazakerley, J. A., & Roberts, C. L. (2013). Emerging trends in
informal sector recycling in developing and transition countries. Waste
Management, 33(11), 2509-2519.

19. Guerrero, L. A., Maas, G., &Hogland, W. (2013). Solid waste management
challenges for cities in developing countries. Waste Management, 33(1), 220-
232.

20. Inghels, D., Dullaert, W., & Vigo, D. (2016). A service network design model
for multimodal municipal solid waste transport. European Journal of
Operational Research, 254(1), 68-79.



" e Z3L5L 5 sls s sl L) s s s L

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

Jekria, N., &Daud, S. (2016). Environmental concern and recycling behaviour.
Procedia Economics and Finance, 35, 667-673.

Jodar, J. R., Ramos, N., Carreira, J. A., Pacheco, R., &Fernadndez-Hernandez, A.
(2017). Quality assessment of compost prepared with municipal solid waste.
Open Engineering, 7(1), 221-227.

Klavenieks, K., Dzene, K. P., &Blumberga, D. (2017). Optimal strategies for
municipal solid waste treatment—environmental and socio-economic criteria
assessment. Energy Procedia, 128, 512-5109.

Ma, J., Hipel, K. W., Hanson, M. L., Cai, X., & Liu, Y. (2018). An analysis of
influencing factors on municipal solid waste source-separated collection
behavior in Guilin, China by using the theory of planned behavior. Sustainable
Cities and Society, 37, 336-343.

Moh, Y., LatifahAbdManaf., (2017). Solid waste management transformation
and future challenges of source separation and recycling practice in Malaysia.
Resources, Conservation and Recycling, 116, 1-14.

Mohan, G., Sinha, U. K., &Lal, M. (2016). Managing of solid waste through
public private partnership model. Procedia Environmental Sciences, 35, 158-
168.

Nelles, M., Grines, J., &Morscheck, G. (2016). Waste management in Germany
—development to a sustainable circular economy?. Procedia Environmental
Sciences, 35, 6-14.

Oztekin, C., Teks6z, G., Pamuk, S., Sahin, E., &Kilic, D. S. (2017). Gender
perspective on the factors predicting recycling behavior: Implications from the
theory of planned behavior. Waste Management, 62, 290-302.

Sidique, S. F., Lupi, F., & Joshi, S. V. (2010). The effects of behavior and
attitudes on drop-off recycling activities. Resources, Conservation and
Recycling, 54(3), 163-170.

Singh, S., Ramakrishna, S., & Gupta, M. K. (2017). Towards zero waste
manufacturing: A multidisciplinary review. Journal of Cleaner Production,
168, 1230-1243.

Sinnathamby, V., Paul, J. G., Dasanayaka, S. W. S. B., Gunawardena, S. H. P.,
& Fernando, S. (2016). Factors affecting sustainability of municipal solid waste
composting projects in Sri Lanka. Paper presented at the 1st International
Conference in Technology Management (iNCOTeM). University of Moratuwa,
Sri Lanka.

Suthar, S., & Singh, P. (2015). Household solid waste generation and
composition in different family size and socio-economic groups: A case study.
Sustainable Cities and Society, 14, 56-63.






‘_;‘:'hjj'.’, Ul

DOI: 10.22067/geography.v18i1.81917

YE ol Slad YA 0kl 5 ol ) led ot Jl (glel haa 5 5 Lo s

2bwss s 65l o s O dig O e gla Ml s S
395 A5 Ol g

(012 Ao oo s b otilac sy (5325 4ol 5 Wl (5585 smtils) Jole sl
javadadeli@yahoo.com
(J gt 5y 5 O s o g3 ol plin gy (5325 40l 5 Ll HLetils) (5 a5 g0 4om
azar@ferdowsi.um.ac.ir
(O ) hgehn cohgeln (s 93 5 oS (gl g 5 (22505 ()l i) 0313k oy
alizadeh@um.ac.ir

VY VEY e

oS>

vl g Giae sls (s 5 e el g Lol Guls 10l
el S A8 Ol ed ol (8 ooslES i

g 3t Ghas Bld a5 60,0l cBus bl ol s 1 b))
Gl oKus Olulis, 8 51 s 0 1 ol ol dmslr coul o — jis
—osls Ll esls S5 e el ST ie (g5lES sle gl wikie ST
Sestinal b5 43 (sus] e ol Sy eSS 5 alaae 3o b 51 5L 3y gl
Al (i lae Jlas 5 okl oUslee) SMART-PLS il ¢ 5
aS dal s VSl 5 Son else 1S FLILS GWT L0 S s o
s e i L 51 S

b e ol 0L ol SUsbs Jus s 5 gl /e 4l
5l Joslse 5 "ol i O e Wl iy aite o s, 4 b
Solblixe glyls Ao 3 40 Oluadl chwﬁ} VAT S5 sl e CLQJ BERT.geeTy
T gy e Al IS 5, 55 el Jole 0o i) s 30
s5Se Jele s o s S G5k 4l Ol OLulia,lS B s Sl g5oslEs

c',V'va_ﬁ%HpﬂjdaL&\ c‘;'f.;ﬁ.)w J.Ab,c} ',/\'Y J"‘)"

WA/ Vi g )b AN T sl s 5 6


mailto:javadadeli@yahoo.com
mailto:javadadeli@yahoo.com
mailto:azar@ferdowsi.um.ac.ir
mailto:azar@ferdowsi.um.ac.ir
mailto:alizadeh@um.ac.ir

rjl-ﬁjy;)u 6‘4:9-L3M‘};}t:9‘}x.>-ai>m

AL}

sla joxli s o s (,_@A)'\ L S 13 WLP‘- G 3 83, 53 CAR-EPINCARY
el @ Ol8 e s SIS O kg Gae 03 b 3 &S elazl ile
colal e sl g 5l 0l5,slas 0350 Jbizal Ol 55LaS sl g Tl 035
S OUos LS ol (sl i s b yme S sl (5801 5 pe
s slr Uhisl maw 03 ol UL (ST 5L L Ol s oS 4
Oloslas by oo S oly5 6500 L Slsams ClS 4 g5 (o Slit
el b S B s cis O bl e 2ok s men 38 oLl
S L s (B Gl ams 53 Geer e ol e B S S e 5B
35S (olsl sla JUls SR Je S RPN Ep puls cg_.)T S sl wbels
Ol sl el Lol 555> (S5 2uS LS 3 (el l8) Sl 6,0
s s Ol s 3l $3le— s pde Jole sls ad 5o V.A‘ ok el
s JLsix (mlem— B 55 Gl Calew cDhlael 558 4Kl es (LS
L dslie 5o ey Slalad 5 ol Sast ¢;§.:.;'-j(v§ slasl ol gla ans
LS 3 1y B o de (omeb bl Jele ) 0550 Sla it L
del s 4 4,00 ol sy Jue (GOF) S a5l ails O g O s
el 0T 58 3 ) S &S

SIS S 5 $3oslaS s s O kg O e Sl wxlis [CRRARIPIR PP
o= i s dls gl s wln 5o L5 o g s Gl 51 S pa Ol
by Sl olalia I8 s8uns 3l s ol bl SLls S o) ool sun]
Al Olmsan anb 5 olal else baglis 5 2 pde 5 slozl fuls
Ll $3sLS s st IS Ol R G an

Sl g iy (s (3sliS iy (O hag O ae wile il o5l gudS
NESET] LY



V40 ...);J%qrmdudmfjdlf&w eadoea Jl

FPRVIRR

330 03 oo i a5 A colal Sla e 1 S 5SS Olsea 5555l
S33S canw b Jl s Glas i8S ple wilen 55 Ol al 53 )ls pliag) Gble (g3l
5 0lpde OLhicalo g oS col Gl (s ol e iy o Seee S S
Y400 et 03 (Samme 3 (S350 $3LT ) Tl 03 S Ll 355 4 1 (6345 Oliions
50 Lo YooV il 5 8) ol ol cpl iy bl oS5 O Ols cpl 3 (Yr o
JE 4 Yoo OYAL (sle) cl Jise cpl sbeoll 55 55 b, LIL dew s A,
O3S e LAl W o3 VY syl aibs i cpl s (T e DYV S S
e oS ol LS a1 5528 0 el e 5 A3 AY 5 bzl ds s YY
g A s e S JaSe Ol s sl T w3y s (Slana 5 oy 4 ol
2SS 5 Jpame w iSup 5 Geb 3l Ol ol (53,58 Cl sl b
by a e Calg 5o g eals Rl 1y susleS sy asil s Jladl 5 el —
oalS e (V=Y. hawo IV Cdilss) 5 g SUS O pdidy) Al dal e Sl Sl
() o 5 (S a3 OLLE) sl e el B 1) Sliesy Ghble 53 Corex (B
(VoY . o YA

“or O 53 O 35maS 5 sl a8 8513 Oler bl cp 5 S5 51 (S5 o Olal )5S
G505 G (00, o AYAY (L aiila) 55, 0 led 4 (§5,LES ey UKS op 5
Bl ot o el glael 5 gl b 555 5 B0k el sy
5 P SN WS W PR L P U AP PRTCHN [ Vo o] - PV duj"q
e cpl 31 aS 035 S LB LSl Opeks YO 30 5538 (gl O elis V10 i ls
QLS O5ales AYA) o3 £V (03 (pl 51 a8 sl Sl oSS0 O e WV 550
AYAL 52 (S35l 5 o e Olasla) s il 5 s BL) il 5 T o5l
AW

Sla il @ ar ol 5 Jsol o8 SSesm s Gl @l S 5B SIS Gilas
03,51 355 4y OUS lams 3 OF o5 & 5 Olalingy 3Ll (g1 1y lodide DU (O



pler 5 (o bolad Sl n 5 Ll Ao 1

Sogmn Sl 4y (£ o 550 5 Dl e e i 5 ol an
WY T8l a5 Ly SO 5,05 (00 o Y000 5L5) conl s s
Blewl s 5 ol s 55 5l 5538 (Sl b st ot SO 01l 55 O a0
W Jle s xS e 35LLke YY) &Tcuﬁ&y;w,@\ s Ol
Y0 ¢ SLinls gsdge 5 Sor5S) Coel odony \WAE Jle 3 xS 0 550k 5l 28
5=V ST dle jsa,lde V84 a0 ot Jle 53 gla SLL L Js (=T e
3 l58) Sl sy AV=AA T Jle 53 CaSo 20 3,Us 08T L 0l Ol e o SUL
OV O e Bl Sl 133 Ol ST e &g e oS 8
-l il s Lad gdee L 508 (e lBl Slacs sdoee 5 DUl s L
LACJ_.E Sl s ik =l SLad s b Jlesl) glasl 5 ool (golasl ( Koa b
53 0P8 G Blanl 5 Lol pde) Dl e 5 Gl B lacus sdoms (g Sl Sl 2l
G U laslg sl s bl 5 603k Sl (Ol GLolis 5w ,e ot Laul 3
oo Ole3le) 3L e 55 4 5 (O mbie Sy e aaSl 5 S50 slaasr 5l eslinad
2> s (Bl nl 4 ol L (YEYA L Law ol M AYAO 528 (550l 5
2> ol g B3linul 5 Gose e o st 3 pomy Bl U3 ehish 5 pES daw s el
(s ol e 51 Sl it el 1 05 a0 b aber 5l g5l 50 VE0 VY sl
Jloel a0l Ol &y3a b ails sl &) s slaslr &S (555 1 o L35S o
53 bl ol s dslas slag b sl (gt s b glacln
Ly g b g0 40 s Glacids e (513 o g pls Sl 5 el sla tss ZUs!
Sy 5 b arass FUol (528 Glacads JI Cdls 5 adis (sl sbuy))
OB U055 Ol slad sl O (ol o i j 5o oz Lgosd 5 355 50
Slles V¥ 1LY 51y 13 (aiman Ol 03503 IO 1) Ol Lavass ;s
5 LaiSas -LaaSd by (il 5 e slag b alax 5l S5 OF ol

3L s O o conlinan 5 ol o Sldas ol 5 LT s sl i

1. FAO



Vv ...);J%qrmdudmfjdlf&w eadoea Jl

it S L Sl eslinad by adlee s cliS oS bl 5 ez Sy w0 Oy 5lES
S3l 4 Jgame M5 Sl 5 ST o 53 OT G jae (g 50,0 oL ol (s
ey el 08 a8 (S5m0l 5 o e Olosle) ol ol odss b e e Ul
oy il 05UV E) B3l Gl iy a5 L el (ATZAO s OTAS cann
N slas i D (5 S @ il b O ose e G153 1 b 58 o5 A
Sl e o g e Skl 5 b panass ol 4 s (e Ol) e 25
(U 5 esll i) 33 8 plBl Of s 5 dly 500 mens 01 O sla K85
Sl Slae ATZA e OTAS i 55 oty il 056) ((FAY. o I TAY
S 4l Jl =y bl b Dl as (a8 Olal 5 ann i 28 Bl ol
58 S5l 4 elr g e 51 LIS G b 51 pens s T b sudolas 5 sl
206 O (glmols 03 gai damiiadl o shas 5 ollas oJ 28 olKawst s 4008 sliad 4y L 5o
13 o g Sals e 5 sl (slaels Coils y 3Ll 51 (5 S i (ol o g Gl
—asal 5 s Olejle) e o3 1y O CnSe 2o O geken V0 UA Lo goan (5355008
S s ‘wfjfrb.u‘\ Slidss 5 b S ol b e LELOY Lo OYAE 528 (g5,
Sla g b OUS Lo pe dhex 5lgnly wlse 5 LA L G pas G 5o (6558
s i 3 Dl 39008 (T w55 ASE 03 g0 035 b i GLaJUS @
eI (ol 5 ez o aly) sl arlgn 0,8 5 tlem Slods 5 amo
O3 e g G 31 5 S iy DLl 08T Ol 5LiST Jle Lol 5 a5 L 5 (T
o Ll Jdss s ool 5 ol 8 S8 g i a5 ol g ol
el B (g5, p kb LA (S5 2.8 5 LU SLil (658 258w ar 5 L ol
el S5 Slles S0 050
2ol i O ae sl 5 QUL ) aed ool o A sl 3
3 sl (a3l b il Ll 5 s 4 Gl s e e 55 (555U A
5l Bls Opal i i35 Sla oy 3ls 5528 sl 55 (53,558 &S zenl
ol i 4 B8 el s 5SS Ol s ol Gble v 55 (g55lES



e 5 o bt Sl s 5 5 Lol o Al VoA

S3aslS i s Ol i O e sla s Lalse 5 mlpe cn fege o Golos
g o3l gely Ol gt
G A=Y

g oLl 45 das e 0L Ladls CILI s 1K el e 1 Ol gl 5i8 Sl o
5 2Leolib sbml 5 (650l Sl 3 s ln 1w adly S35l i s
Lol Aol (0 o YooV 5 0ls ) 58) A8 a5 s 18 5 ditns b 40 Jlazd
S e slacal |3 51 35S Sise s ol G e i slag 5l !
3 slaaly i 5w 1 (WFD) gl of &slsil sla fonll 523 5 (CAP) 6 5,55L28
803 ol e b YUY Jlu 5l 50 s 5528 (00 o (Yero  51) Wlesls 13
S Sl e 5 (sladlane ( Joms Ciliss - gl s ol b 3o 3 Al S aie
miged (Vo po YA A 5 625,aL0) Sl os S Bl s slaaali 53 (5505l
o=l ol slS i s Ol ang eslixad 5 2l el SaasOls G gla

el oA S5 g pdge iy Olssa b s Sldlas Sl s Tss el

S g A Clades -\ Jgis

WA O, il

S8 53 55 Bl bl sy (}.@}c_.la.,.? Olaas
Al e e edeweie s ol Sl 5> ol o33l s
_ _ waiﬁlﬂ
g_éj.A.Ae\))zzﬂféuuﬂlggb%jj\%Z:u:.m\@)}j@ Qlﬁ\

JSLSAQL::AL)jAdaMJJUTL:@

olys 5 ST L Blasl s O1555LES sl g mlaw 0351 0l
Qlekily O3 32 el Mo

(O e ple (LIS 5 sl 5 ey Dlalad 005 S S 3 YA O3
Oeelos A 53 (o)Ll

&Méuuﬁj))\aaw.u\)d‘)giju]c:w@ﬁh r.,\;»

1 - Giordano
2 -FAO



144 ...);J%_@f@duﬂt{jdl,ﬁj&;

Ol g

Lae s oobT Ol Qsﬁwlig}l;awol);p@bé)gi

a5 Lol g

Sl 5 ot b 3D 4550 53 Ol s Sy e pue
st 3L 4 O3S a8 e ¢ Glags s 5 L g )
o oS S L 5 (ol il s Sl eslinal 5 OlalS
S UL T 56 L Sl 028) 2ty M5 S e
a0l Ly ol ol ol gl 53 il s 3l e,

Sy A 5528 T b (0356 K55 3 S s Ol

QICLA C».:&éj a®B ]
Ls'l’“f.)b Jj)uu)a—'w
j:’."tsl'“‘gl“‘s;b -

e 5 F9 A
=S s S
(\YA0)

b sl ple L Ol om0, G 5 3e Jelse cn e
ooy Sl 5 ol (Sl pe o o o5

- e oeie (sl K25 3 oo (ol Sy e Sty

iles ad Slaeds (Kin b 5 el ] ol Pl (T 088

BEREIRVINE SPVRCNINS

So3US i

Ol = deee

OYAY)

35 9 6))1')5 <l yleel AJ':)'),J J,.Lo BIVEEN| W Cvl.u
ot S eSSl e (s SRS (6l e ol

mab 5 834 Jelss o
Shysl 385t

£ S U1k

(30355t
3 Gheee A= 40

AL S pde Do 45 Ced
; (YAA) o3l JUs
Siuslis &
0 sl O e dug Co e (650 € 53 3525 s
—Soaaln o Jb g eslal s § 5l 4 Cuenl L 5 B .
S5O a4 Slse Jo ke 5 ol

s S les pad (gusitns e @lgem 5 s 5 5 a3 el
C,.':.J.'{J.Aéﬁfj‘.giff&)}&»b)%wl&k}.eﬁw
jw\a,uic,.ﬂ:«g.,\,.p):in'\kg)'))L:S;‘jwt‘a@M

S et Jelse S e

BE) u]cuw@f&n

Soder 5 Glesms

(\YA4)

Pl bl sla Sy bele Sl 53 < b glacys st
)'\‘5)‘:ﬁaj€q¢.:x~bjjg5iiﬁv\.d JSMch@bleg)laﬂ o
4.:.)9}4}& U“.Li)‘) M)bo\/,q LG}W‘\SJ}.&&&&LBQ;&\)\

ile3 g i 1y e ey sl

S s g s o)

5300 5t 5ol ol sl

sl oladl Cons
SF o S OLSenS

S Ol

AW G pded,
Al 3d,
(YY4y)




pler 5 (o bolad

DS FICFEES

AR

Ol g

s el bl olely 2153l oSl 0 e
Sl Sl (@Bl L bz o5 d ez sl 3L
bl sl gelans aber 1 5 oSl e S

i Ol 3l eslizal 5 bl GBS iy lis co
Slhes il dasslul 3 lin studle abesr 5l 2 pike
5 okl Sl 5 b JUB 51 2 NS 5 308
Gl Aol 5 s e SUSLES 5 Ol )5LaS &S e

MLJ))—ZS sz‘ u:.:qué b;.:iﬁ_\.ﬁ

Silwang gl
= Y

Soosles

5 0L Olys 2
dabls

(VY4 )sal el

S5l b i3l 5 (18 s AUl fele e
(B I s 5 oUlll s RaS (o5l Ll en
S e Siluang s, Kal, DS slals J'L.J)CLUA
LS o e 1y sl S 3 A T S i S el T e
S dlse o egn il 5 IS plss Aol A3

Sileag g, Sl
K s ol e S
53 Ol Bus 51 oLl

L’ﬂj};\fﬂ-i:

5 oA S
03 52 (52 iy ¢
Slsls 5 U

(\yay)

(ool Jalge 5l 3G 0, les s 3l clslin A
oS @ g pde e ol Bt Jold s3laBl 5 ke
pe Slme i lackr ¢ saal 5105 S5 eslinal (s 5 sl
e ol JUl IS0 Can s 350 5 el oy (Sialen

AL p s OI3psliS ST

SlSis c'ly Jeds
53 $iskas ol Cy e
A 53 & b
ERYCCRuIERVRBRY
(oLt S Ol > i

c sl alb o35l
5 Jelze

(\¥40)oL Ul

(slem = (s3bal (5 1l 5B 1) wle o 5o
E) f\&\ ‘65\.@5 ‘6)‘5ﬂ o 6U=€Um A‘j?ﬁ'}.j‘):_tw;).}ﬁi

e S e e
Sl g s3sS S
Sble s 0l ,sLis
BERIISA IS WS FEONFLNTS
(Olws S Ol

oL Loy dames

e 5 o

(V¥40) 5! o

il 538 53 lid Cod (ll b 4 sl a5 Sl
E3seS 53 O G pas shias jrals ooy sl g, 2l
oS culey (Bl (65,58 5 Ladle ol sl 5,08 Lk
T ls o 6o sk @ sd ety b ol
03,8 ol Slais ) SET L e Oligsse e ols b

N U P SRS L P WO (P S PSP

23,8 3Ol ably g o gl alasdl 5 b gla, sl

0 gl fllr 5 bl
Sk 3l A3l s
sl oo oI
s sbaalila s 18

6)@

4L




) ...);J%qrmtgudmfjdlf&w

Ol g

Sk slacslbs 5 baall L;)'L.er.a\f'a pe S 54l slael

kb g Wlyn e 3 Olpol sl S8 5 05l

Sl Slsle e bl

Solel e 35t

(¥ 1)l 5

AL e 5slES Of ke Sl
oras 53 U558 Sl U slais pel (s3lu a3 pus ) Oladkw 55
_ . _ L;S)L.fw@lj_ﬁu;l.h:ﬁ}) L | i
Sl e b gn e 53 e SUSCE 51 LTy ; L LS s iy
okl g e \
AL (Yoo
SioslS e s ol b s e c'lja A sls olas Dl o pde gla L g e i

6_)\.}5@\?&0‘}“.&@ L)) L‘J‘«"Jé ccl?-)u).)w:ul.rf )).:.'-

Al 5ol i s ol bl

il ool e
L 5o Ol,slas

Y
(Y"-\) w_b)

o Lisu 3 edd Jlesl (goluasl glal il 56 oL

4 et D bl

-4l __,T@u GRS 3 (I8t Sl il (giysliS | s e liS s ol \Sal, (r..,\)‘”d},,
Ls S Olge o e 4 ol sla Sl Ol e 035 glalia gy
, B} 308 olul e
35 o e Soae 531 Ll s Sl Sl el . o 6
23 lekd bl (SeS | (YY) Tl
Llanadls e
Lll oy
5 SanS 2l gl i bl O Sley de S b : x
_ _ okl Copde Al 055 :
ol olal Cu e 35 4 Ml o0 ($555LES Ol LodS .
Sl XN’ K-
oS SaS
e 1S Jolge 1 T gy DB pme 03 S5 Joloe e | Bmn e Jelpe |0 i b
lazadls 255 5 elaz (gslasl O3,sLeS oS ugs 5 (Y 18) &L
Sl 0 (55,58 dax 5l 01l T SeaSliy Jele VW o
SLols bl ol w5 Gl GBL slaatle 5 ol cuis -l JLSis S sS 57 e

c,.i)fh»jw}: ke (3, kgjj}l)gﬂd{\.l\.é US>
VLY & e)u:\ .l rL«SL «<L5J> LS’QJ)J?A

Sl 00l el
JT m)} e u<£

(Y'\-\)V‘ﬁ-ﬂj

1. Regner , Salman, Wolff, Karablieh
2. Lefroy, Bechstedt, Rais

3. Mole

4. Alkon

5. Shin Chang

6. Rezadoost, Allahyari

7. Madani, AghaKouchaki, Mirchi




e 5 o bt Sl s 5 5 Lol o Al VY

Geiod (bl B, Y
g5 3 5 b = o 5 O ol s 5 ol (63,18 Ga a3 51 sl G
She 5 b0 Slasl (sslul 5 laluls Slallas 3l eslinal b a5 ol ol Slidos
s b S 13 elinal 5 ge G Sla el s pite ek Sl s LS g K
G (gl fmslr s 4 SIS @ asl i lnl 5 Sle (i) W ane e gl 5
Ol e ol glool&aws (g5,5LES 5 O laansy jawsie 5 O jmme wld,lS 0711,
salaas Gk 5l Jled ol S w0 a8 das e JSCE AR 5 a8 AS
D3l s Ay 4 aal i glaesls Sl oo o3 Slelbl sl sl b dab i
Y ke Jodr 534S 6 80kea b § 415 Ggasl 5 Lo s 4052 5,5 SMART PLS
Sl S el s Ve 5l S lelye IS LS 5 &gngL;\;éwI‘w\ okal

Geiod v 3,50 Jalgo (2l Slowe Vg
WAA s gl sl i e

&.__s; h"-‘f\i 3 U5 sl Wojlu o sbul
composite reliability
+/A8Y +/4YY Sl J‘l)“
+/AQ0 JA Sopds Jalse
/Ay VA0 b elss
/N +/AY ssbadl ol e
/A +/AYA Sl G e &l

£ s Sass sl et i (awsin ol 3l L aslas 5 glabuls Sldlae i eslaal b

gl (F led Jodr b ) ize WY L b 5 elonsl (o3ladl o pde IS Jele

&;.Mr‘ ol dv\.«.’ Lwd 9



Ny ...);J%qrmtgudmfjdlf&w adna Jl

u;.lﬁj}_g due\ﬁy K) L&dﬁ}u -y J_,J.>

VAA s slaasl dsle

ende Jole gla el

ol Jole glaasla

bl Jolo sl asls

Olre o Glaelr ) o A

Q\)’)}Lif)\yclﬁ.«‘;}:ﬁ Q‘:‘.’.L.l

JUS sy e o5 s 35 5

o=l

3 S D3 S

LU o520 4 g5

OoslaS AT Ol U35 ol

(o ad 023 )]

ol il B e

S J‘“}E

QQUMQJS‘LIJ@;:}J&
S oy,

GosiS 5 Ol iy L ela

e S S e S

4 S Ol y3liS AT ps

o33k 345 ol U sae

sy e Lauls 4 bl Slsl 35S

Lm')I u:“‘L’

o lealis Slaye, 4 pde

SS il Ll 2 L

Sl p e 035 b

s Sl Sl olsles

QQUJMM'&J}‘;‘J})‘CJ&

oS b

sl s o pls ins
SR

3 ds3 58 Ooslas Jdlial pue

Sl L sl a5 sl !

(.5&1 L L Ol s S

Ol sl a5 550

IS 53 O3S (olen e

Ol Sl b glaciils

-uj’ﬁ)&.ﬁ'.)édb)ﬁwg}u v;\).?b
bl s sl

g bl by o pe

S & o el Sy pas
LS s

23 Gip 5 P S 00 Ol
OLHenS Slilas s

S b Slgams 4 g o

Q.i.:.}«pLEA)VSJT

el Ol sliS AT e

e bl el Ol

QQSQ\)W\MQ‘;@;—}&

i sl iy

LAA.J&;—A.}U}LP@)'}; pe

Sl 3 e )l3 K55 oS gl
é;w;dﬁjmujg

b Jolo sl anls

ol Conds IS ple

D138 4 ety

S gl 3 Ol riy cils
Gl elis Lol Sl

Giaskis sl Sasl, b

2l il 4L s

RSPTISAY

S e D133 e

e &T)'L:':L.QU}M

Soaslas oldas S S

Sleslinal 5 lacly adal oo

SooslES s s Of

Clsame s o glacis

oo

T el e 035 (ST 230

Sl bl b gl pae

O5,5LaS 6 mdy S g sme

Bl Ol aas g s (gles

g_ej.a.ﬁcab dujbb‘,.‘d

Ol gt 5053 ¢ 55

4> glas= ¢5




pler 5 (o bolad

DS FICFEES

AR}

ende Jole gla el

ol Jole gla asla

bl Jolo sl asls

e s Sl

33 G Slaclr i u,dj:mf

_;"ULM /é\a)la-\ L;)‘JJ..!GJ.@..I W’ -

0 e ple

J:E sladas
Sl oLl Sy 5o S | s iy 050l Dlgsl 5 Sl s
- ; wy SB e sbol el
Ol s Sl ! sob!

5 ol el 80/ 50

JJ\J..; ;_jg_éjm_)éd)_)LE rJ&

ol yslo sla 4l

A slaaas gl JLSas

&L,a_;: s G -y 6-\&

Sloe e LAl 5 4

6\)9-\)5 Q):.wl-:«w é_,ﬂ.vjudlé-i
b

CES A gid gl 355

U\JLJ" aﬂf.-\jdl.«.v‘ 6)}.‘ :_,,.QS

Olasslas sl s

asdllas 340 b S ime )\ Y

08 5 Jad 5,0 aids N 5 axm nYAL a@ds b 5 am o TV o esslSueS Ol gl

tEUQL_w.LS“ /QM|L;EJJL~§)>)L5§JA5J}ELZ:BJV‘\}Q-JJOOUA.E,:_B:VYJQ-):

4_:;)‘}_«;-)‘ cdw;)‘jﬂ:‘s@dw)‘ Qb»}é.:: U‘i‘ (\ ;)LQ.J: 3.‘:..5;) &L»w‘ Ov\izﬁ

SLatliv g 4 o8 3l 5 Cubs e Ol gt 0 G 51 Obaly 5 eall Gladlin o
ok b Ol Comlis oy YEA sS85 53 o 3 5dome 58 5T e 5 W GI

9GS e it 93 shls il esls jolamtl s o2t a4 Cany a5l ol Jl A5
om0 Ol bl 58 50 ) Al o bieeg, VY 5 Oliens 05, il




110 ...)Jgiwqﬁduuﬂt{}dl,ﬁw e Jl

1 i
L =+
Er
~
2en N
o B
p g &
LE
. 't o
STER N nT,:-@. vlﬁ
e e
2B slansl, st St - A >
] o
” B’ oe_________ SUuE
s
i e wodm
S F e P
Sag s A
tagip
w3
R
' S, gty
e
il I
ot g 5
AR (25,0 s slag el il i plojl sl

338 S Dl g b ) S

WA (25 mhes slas o aldlae Ol i le

S5l 555,008 8 5 ol as e 55 a5 sl ol 3 ol Lo 5> 0 glols olkdS olel

sl is g S Olse 40 35,08 5 Lyl S esslS S Ol s 3 e
35 an ly l o, Wl oo e 0paea) YO 6 sazmn 5148 535 oo slbed Ol
oj_éi_..p'yjps;.})): CaSlo o Odan YOV L i S 51559 .ol a3y olians]
LY 55,08 S sl 55 Als 53 day slaasy 53 55,0 5 088 T CS s
o3l olantl 35 w1, oS owﬁﬁiduw}cbjt o AeskS 40N L as
cain gab ot e 4 s e ST ls Jla Shele 03 L gte 5b 4 35,08 S
OMUJJQBU)@\.JJJST&@#J\U:Q}@Q.a,«@@&:))g.lﬁgidjuu
JLal S sl 3 3L 1 e ey 4 5 ol ST L 5 T W5 Ll
Slac s> Aoy £ Sf‘ﬁﬁigjf-cw.xﬁdﬁ.hﬂoﬁ QT}\MU:.A:)J“%U
SLadlul 53 ab iy cpl bdas Jion das o LSS5 e askS AT L1 Okl
OldS Ol 53 OF Moo 25 5 315 13 Ol 5 5558 5 Jled 5 505 Ol &



eler 5 o et Slabdan s 5 Llar i AR

Sy Jom 53 ST, O (FA-80  aw ITAY () ol adis S 315
Sl G b 510l i 5 s OliniaS 5 5 Ol (a3 Sl b O b1
U5 T s JSUT ST UG caisls glads 4 45l 53 cnSajze A oo L LIS
33 533,85 weslital (65,58 Golas gl " S A1 O 1 s S e T JUas
03 (WW=VE L e o YL (S aiw ) sl oo s Lo i Sos UG
Gl Sleli)| Luls 55 a8 3503 54m s S ol o 5 ST a0 S s,08 3 S
Bl e xS 3y B2 slaaUsy s s o Jled 5 58 0 Al 53 5 ai O
s s eld las e (s sle 4 (BA L e AT EI 5 b sslie aigs)
sl Slesi 503538l sl Sl oo 4 sy Shy Jled o 4 Ol g3 (S5 0
S S0les Kspd s Jais o gk 4 LS 5 S S Oleens 53 5 sk e Jlias
Calhor Ol e Qb jd (4l o S pyor 3 3530 (oo edalie (F Sl JS) 55 &S
S I sl (VOO) e il wges Sae Voo 5l mS (ES) g 5s b ool S
Sl i g e Bl eges Sen e a ol p 51 Gl —S ) adl et

.J..{Lo.;&J}WCj:‘:ﬁQUW}%GQ)LM&‘J{‘)HJTJ‘L;)‘}J%OJ@ Y

§:
h‘ b A .
4160000

4120000
1

4080000
I

T T T T T T
240000 280000 320000 360000 400000 440000

Ol Slawl 5 O (g5 85,00 s Y s

WA OledS Ol (glaidate O &S 3 i le



Ny ...);J%qrmdudmfjdlf&w eadoea Jl

s Sl

$308L3S S5 5s O g0 ) 4

53 5 a3 g e b Lausled Sl eslinad S5 S 5 Olie 40 50
by ool s Ol 4 olas (ol yastie Ll aa S gdoe SO 5 e 5508 K
Ui S Ol e Ly 6l e 55 ol 3 (PR OYAY (sl 5 Sl AL
U5 1 6aosliS ST oo Ul . cdls W5 55 baesls 5 Shae o g S50
313513 e 3550 izl Glaces b5 I Olekily il slaolS s |

¢J games s A g Olelily oS s 5l

03 g oy i Jo o8 s 51LY

- A e O e oy G ) i bl sl (e S s 1 Y
OYAIYA (G SPAY Oleke Jb 5 Ol )il

b ) olws Jalge b lale b Tl (5,5LS i )3 (Sose e Rl B g
CleaS Jalse b Jole OF (o504 s S 3 Sl 5 (S5l caalsl 53 55,8
s oliis SO SIS s e SllE s w el L3 e Ol w0 5,8 &0
Ul pedle Jods fmad 4 5035 Slstul SIS (55,00 o30S me Slimls 5> o0l
() 25meS Js a onl5 5 5aS s elen Sy Sl 8 Aan 5 5508l s s5usliS
oy b s S 5hsslizad Ll ol 53 bl L2l 53l ees Gosor U el
L Slidss 5 bag et p o ol e s sdome s 01l 53 el 035 Iy (5345
a3 LSl 1 sl (65,5l i 5 O (ose,e SRl e
el ol sl

S s ple b e g L GlaldS S v IS iS5
g LS b a el G315 Ol B as 3 o ad o slaely n e 5SS

et 33,8 a s St (6551 5l el Olgx 53 end (5551 o sl

1. productivity



e 5 o bt Sl s 5 5 Lol o Al VA

SN G L e 5538 25 e B s o BBl 3 (5555158 Ars 55 OIS
el ol ol b iz 3 LS Oles G UL w1 glailslS

ol aial OBl el ul 165, 3LdS Sow 55 ekl adial CUSL 5l eslaul
Shestinl 5 ool |y S (g5 ol o ol (5555058 3 Il ol b 51 (S
Lol 53 $5ulS L3 edd aal Ol 5,018 ls dal g Lals 1) pleacd slassS
WA Jl )3 ldSTl s sl wbs eSS cudls Gglans 555 w0 |y o3b) ax 5
S aen cpl 53 55 plSl

S WL e s Sl seal as 30 o3 O SUS Jalse o Sage 51 LSS 12l ]
slals 55 5 1S 3855 Ol 4 Ol 4z 5l placand 5333 8 o el il
e Sy A5 alS s ol pl 5 A e LIS S0 0 ol S0
e o Sose 4 2Ll mlad Ole ol s 33,5 L5 S oslul 3 i oas LB e
s slyl slassiS 5 Wl A el abesr 51 i sl 538 S5l (6ol 13 &S o
o e anS Ol e Slana s s Glas iS5 e 5 mes D50
Vo Ol o ull 0Ll il sl an 0l e 0 (gblse 3155 oo eslizal w5 b
Ol s o S 5 e 2S5 g s 8y o 3l dauly 4 028 503 gl ol Bl s
Vo Ol am A5 A s falS o3 V010 g 3 Sdas 153 Ao s ) s
oo Yo V0 ool b ste Gas 2alS o s Yomte ool Oley j2alS s s
O 3) 3,5yl doys 00 e o353 Ll Lialsl oy YO Ll (6,0 Lials
(= aw AYAY (3l el

Slodi i) Sl 2 5 il mdaw (LT U 5ls 51 015 1 medaw 65l 5 5
3555 e Lall 5 SHLS 555 53 sl glacslad i Jlo w60l Lol ()l
S5 3l il (ol DLl 03 mly Slne 4 b (LT (sla a5 eslizud
T T T O e WY DI T s S P P i N -2 IO G
Tl Gob 5l b bl s onlpl el UL R s LIS o (oL

)‘ L$_>J" BL “JL.A BL &'f. 6‘4}_\;’}}' LS)L"J )‘ ealaal L#b\ 6)[«44}:)% 4413% &9‘)‘



114 ...);J%g_;fmdudut{jdlfw eadoea Jl

e 93 b G ps ol i Jlesl canly (a5 sy 53 iS5l eslinal wlS AS, ol e
Smotalp S &Ll 5 olS ) Al e ile olS A b > plim 8 s
15 el St b 4 a5 b oll G

2 ALS lagdle onsa Cils gla Sy, 5l ealizad LS mhaw 5l poed alS
(Yoo Y) sl s pimman (O-A e o AYA) COle =) olS iy &5l |1
Kt (Y1) OSIT Y22 A) OSan 5 Jge (Y00 8) (5o (Y20 V) Wdgil 5 e b
OYAD) O LESer 5 o (0YVA) (gl ((VFV) a3l i gims (Y2IY) SLx
QYY) OLSCan 5 ool e ((VFA0) OLLSan 5 (5508 10 (OYAY) olo5g )5 pms
by 5 SIS Jshne (i 3 ) O il sl el sl ssleig slaSal,
e adeo Cudgde (ol s sl i, sLbS st Ol 5ls 6l e
e gze 3 el cdls p Of o e el 5 Ul (a5l o3 sar gslal sla sl
e S I L e B
i 05,5 3 5dme (iS5 n (5liS Ol kS 5 LS il 6y
ol 5 Bt ol (A Gl il gl B ol B o pead (guslaS
L s aalsl (6515 oy 53 Lol S 15555 a3 &1 (Zdls 5o g s ad o (0153
5 Lol s Ol 1l 5 (SU1 (3laa s USG5 OLIs o e (13 oo ol i
Sl e o pidie IS Olsean 1 La0l 5 Wles S S5 b slac] 5l angs a3lina
(Fooo AT b 5 al5 ) dsls e (g5,5LES

Bl 5 il (5,0l i 53 O g e Aemlie ¥ 4

ol OIS 20 1 5855 Ol 53 53u3LES iy ool sla il S el
(S mael 5 o ppds Olola) ey g0 Aoy A 51 S 4 Ol 5l s o) gl S -
£l L G yae e Olsle SlUL G 55 O seeeS 2t ls il (Y . o OY4E
= Ol s il T Ol e s o 03555 (Slins 4 o 335 8 53 ol gl dons e 3l s
5ol e e i 3555 5l (S oS 555 e B pae sl pididend O b Sl L3 AT
§23 5SS b Sl LS ke TV das e DL LSl il Sl G5



el 5 s bt St dan s 5 Lo A VY

ol 5 O s dsle WY S ol T Oy 4 ool S gl AT 50
Loy Sy Cos O Ao s Vo Sl a8 oS sl 13 Bl 5 G slade UL
i ) 3y en SOl e Sy a o pa A 5 sl 33 LS o gL
Yo U YA 4SS conl 538 s ol Cduas Ol s G 31 .04 Lo OYAV (b
3 Ol JU) il o 5L (oW B ) Sler mhas b acslis 3 4570l L350 oo
0358 n g glaaal 03 S gs Jiles al 4 ole LYoo Y ) e TR (iS
ool VEV V8 Slpe 53 O i S3linul 5 (Suse e o st )3 iy Bal 55 0350
2 o S i e s o) e Sl e b Sladls 03505 o ghes o
5 e ol Jlesl 0T OIS &y 5o L wils 5 115 o pioee Lol &S (535
sl Glaiss plhol 53 pp (solo gl n sy Jolas Glag b sl (i ps
5wl G ol b Dl A ¢ 5850 a8 e s Clin (5)ls e g el Sl E
P W E Y= v PYC PP PR T WS PURPR GYN-C PN O
Ly s o amaass 3 gome OIS I 5 Ol bali= slad gl p Of (5515 0 0 Ao 530
Gaa b baolanl ! 5580 0 gl VEY SVEY g0 55 women ol 03 505 (IS s
(#1553 Gl Sl 5 eS|y slacTs a5 b sl (6oslaer
b iSa et a5 ($3luss 5 e bz b ale 5l S5 OF ol s Sllas
3 e O Jms (oolis a5 ol @ Slkes Gl 5 ol ns e i, s
e S L Sl eslinal U s adlee s S oS bl 5 e Sy 0 O slES
S & e 5 2l 315 O i 5> Ol G ae (S50, gl el 50 8
o asl 050 5iS S rpael n 5 Co pde Olojle) sl ol olsd (B jeme e Al
iy Al 05V E) 83l il a5 b ol ply (ATZAO . Gas OYAR canns
Sl le i Ope 5 oS 0 Sale b O (o0, SR Sln bl 50 Sl dxmy
Sl o e s e s 5 b arass ol @ o (G O e 5
(S 5 3Ll ) 358 plBl s ST ad 5 Bl 350 e Ol O (sla IS5
Jol s WY Cpae ST EUsle 55 056 ) 83l bl 2 15 ((YAY, o YAV



A4 w3 ol g O me sla iy 5wl Jebo adna Jl

S S 5L 53 35 SIS e s DTl alled (55 5ga el 0510 0
S oles) dies L3 O s 030 ot 5 ol ol

a3bee 3 ool 5 5slS slac s gl ol dde 5iS 3 S bl
3503 Syg et 5 Sl ot s Wlsle Sy 4 O cditean (513 1 04 5 Wl A
o 5 Bl gl Ol caSlo e a (g3l 5 a3l 50l (St ol @35 )
Lo o35> 55 5 Cdlys s sl Ollo 5l Ly T Olgie o oK1 5 s itliin
L 3 55 G me g of Sl (30l (ol adax 5l o ses il
Lol bl o Sl Olias (Y8 =YE) . aw ATAY ( 2Us) 1K 58 of olub
“dol 5 Lol Cgr sl Jle = b Sl b g g (eS Cilaal L3 anw s e
s dadipn S il g aely g e 31 LS 3 b 1 e ) O mbe 25
mo g 4l BB Ol ool 03 yas amiiadl ghons 5 oyl oJ 28 olKaws £04008 3laas
S303LES Sols e okl Jodad 5 Slme laelr il 5 w3l 5l (6 S sl (sl
D38 S35 webp 5 T e O3l il 0,5 1y ST Cxo e O seken VoA L s
5 L i o bl el ol sl gt 4 Slal ol as STLYY L s YAE
s S O 0Ll e g (S5 31 (S iy SLalBl 0SB 013 ,5LS b Jasl 3
oo = s (5ol im0 ekl b 5 Fllol 5 ol W S g Saadi pa 51S
53 S s cbes alS Ll il a0 K55 4 Slles [ 5 555 00 ol B2
e 0l a8 S 0ial ) Se § 550 5o Jlasal o el L Gillas bl
23 e Dl i Sl gl bl 53 63,5l LI c e @ a5 L e
S Gllae &S gk 4 (0 o TV Gl 58) sl ol SbeelSni S drn S
DU e OF sla il a ar i ol 5 ol b 650 s 2l e R0 (50
ol en s 3l3 ol an 4 OUS mhaw 53 OF w5 & 5 Olglis sl 1) (glodide
R TR T S e e e
i ) Ol s o asla 2o MVe T &L g a5 b g G 515 (01, o (Y r00



el 5 s bt b dn g 5 Lo e \YY

Il s onSe e 3, s 51 28 4 W8 Jl s CaSe 2o 5L YY ujctﬂ
-4V ol dle 5 sl V64 5 (U= jas Y40 Slaels (gsdge 5 S 58) \TAE
S g &S 3,0 plig) Sl odwr; AV=A Ll Jle s e e 35LLe 08
Lo i O e (6 S 5l (pizmen (TN (T e &L Slalllae 3 01l O wbie
S sladle 3 il 035 xS o Dsabie Yo omTon spds ek 00 das Sl 3 &S
s 2 sl o il 5l U aS cnl il il caSe ze syl Vel t @
s col L csas $89 10w o siS cds 1 5ol Jl s edd e se 5
5 aesee ol il B 51 s YAV oS (g gl ge O e 505501 S
2 e YU e lasss CAel s es s o 8k B0 3 Ol 5 0l pllel Sl oy
YA 6sliS Jise Gl e e s gleol sleslizal Sl oSle .ol ooy L
S0l 5 Sl bagie ol p V0048 Y Ol sl 5,56 5o SN PR R R (’U&‘
B g ol RCI VS S5 SO I PO SRPTRN I S O P KLU
das o JSCE ) Gl Sl o) (Sl 0o 5 (18 ale b aslie s a8
YA (g5,5LaS sl sl 5l 8 4 YV L o Y40 (b))
SLasSIl Glaal s Cins 4 015 o (s3u5LES Siom 3 st ol SUSEs Sos
CUED 31y el 3 anms 55 slaasl r O plowil g 53 s ol 13 S oL31 oS
O R NS P RO P R R = O PO e | O
Cpman 5338 53 Sl se 5 056 (gisliS 5 oS S ale, pde ol &S
ey 1l 055 180 esle il iy uli o2 (6 S w bgs e ol 2 Tl oS
et 5 (S30WES e Sose e Ll 05 YT el 5N esle V6 pad 5 5548 dan g
FRCUELISTFEN UV PENE E VR FRURPRPL ST PPV R UL R S I R TRt
el 05 (g aal 5 o e Olosle) Wl e O3 slES @ Ol ez anass
i Ol e 085 ol gl o JUs 515 (AY=AY a0 TAE-\YAY ann 5 oy
Slal 3 Cdlind 355 5 e Lay S @ 5538 swes s sl Ebe 04 5o
05 o Lal (S5 sladmly 5o Dl pams IS 5 e 5 bazds Ol Sleldl



vy w3 ol g O me sla iy 5wl Jebo adna Jl

ot o i Ol et Ol SIS 4 5 (o SR il S g LT 15
S ety S5 ladsls b alss (sduped a5 Sl

03U Ol g5 a1y O gy G e oo 53 T e 5 0l 3 LU 5 g 20
Sl s b JLslas Sl 0s4 jasedie wolr Ll 0355 Jlsds &S g 5b 4 .os S
~Y08 L as MYAY (L Us) Conl ol psli a0 5B Sl galse 5 0pslo glakils o
Ly s aled s ol coao 2a¥0 Ol 4 ol i O GUsle o5 056 0 Sale (Yo
i 5l ool asliial 5 s s aon Ll 10 pl a8 Wl e Slms e ST 05
ol i) 1wl el 5 Sie 055 0 33le Y 6 ad 3 (pwamen S o Lgo I3 00 (80
bt Tl 5,0 Sloss i sbee e b osbe ol 023 O oS o ST
ao g olse e S0 ke b aaS (Ll (b Do ged Olme 53 e g 03 5ad
i O 3l ] Jlie &S plael 3550 55 056V isle L3 Kol Colg 53 ol 0l
sl 8l S8 s dalgs B L el Ol sl 5 b ol Ol Jsins G jeme Oljae S
G ae Sl Al e s Dolis AL adls sdne O pas (6 g 5 s (S5l
) 3y S el ol a4 O wlsle Cud 5 el sl G pae §5) OB S
VA SIWVAY L as OYAY ( JUs 5 ol

WU § 55 ml Al e 58S 53 65usWES (Gl e e plad Comss Pl s S
mo g Ao WA I i oS s e el | Jlsia)o L5 liss 55 gladsly boes
Gt s Lol s 056 5 o)l Dol il gl 2l b dsls S8 esy cpl 53 Ol
Osden & 31 a0 NYY0 L 53 8 Osedee VA 58S (5305LES Ol 1o g 31l ey
AYAY (65,508 (golard Ol ol Sl 58 50) ol il il 5l \WAY Jle 53 s e
3 sy am ey an i sl iS s aS i S e al s s ol ks ol (ML o
o) 3 Tals 35 039380 (0132 00 o Jargia 1 5 0d 4lS s 13 e slas
e fagr G me ot sk a5 (655 Slagas 31 S (515 e e Ol Lyl 2
Shess il 3 L s (VI L as OTAY 0L 5 5 Slrdesme) 3 55 ol ol b O

J_Rﬁ-bf-wd‘)‘)bfb‘- w‘mu}))jus]ﬁcﬁu cbjﬁ- CJM :&&djﬁ‘jjbﬁoﬂ.g



el 5 o e St dan s 5 Lo A

V¢

sy 4 Mg Sl Ollo oS 5 s 55 Ll cbled 15 o g OF 5l Witene 545 5 S

csmUn)s dial e aalS Linb ol by o i 5 A0S (651 o e sl 5 4 )L

U 5 diaily Ll 55,0 ety Sl Lol a4 Ol o Salgs L3 (YE1 . o ATAY

G an 5wl oo Co e ool 0 LOT 4 gwlal a5 5525 534S 03 S o L
ilaia 5 oo SLags a5 S e (5315 o) (IS el 5 8 55 OF b
C}a_u)sJ_ga:A)Méjﬂjerejy ol s Blw 5l S Sepl pls
B8 gl 5 0loslas OF Gyme s ol g Ol L had o ol ol sleolSans

el OT O ez alS gy 3 0l sl gl 5 ol

e S S kel 5o i g Sle 5 s Sl 4 e S L
el Jowe 5 lailane Olali 8 o8 0s 51 Ol dgy o ame S5 elss 5 s 2lx

Al U8 LISty 5 S e Wl (65 55 Ui el ge 3 SaldS 553 asiie 5 350

69l idt 50 ol A O pan et

S92 Pl

b st SOl g

\ \% \%

Solaid!

€

2wy sl drwg Qdﬁn ko :D

Seow  Jdow — 0 sghe JaeY IS
WA OB LS il

MC)LJ‘" o (




Y0 w3 ol g O me sla iy 5wl Jebo eadoea Jl

Gz glaal.0
e (s bl dmal 5 im0 ) 0
5 o=l GlaelKas 55 (g5,5laS 5 Ol b3 el 5001, rass o bl dnals

‘)‘JJ(SM/:. ﬂ))j.ﬂ)w(swsﬂé\.'é\sm:y Lg-\nd” "wjjls.lﬂfdmj.@..»wjjﬂT

t._,\_::JJA_’g)l_,Tu“” ﬂ’JC YOS Vot ﬁQ)JLLAjJJ_AQl_JJ_w)J/\Q,VJ\_&SJ;

o Ao s YU 5 (s Vo V) | S (Ues ;s YAY) il Bsb (s s £7,8) sl
Glaai; o b e a0 Solte ghyls 0BT Ao )3 V1,0 cioean SUNERE P IPINWE
(ol ey e 5l sl gbaansy 5l K os (SOl dss YA 5 ghslas 5 O
Al e el (5515, 8 s jlasl sy a8 il Sl (S5l Ol jes
GUL o3 Yot 5 Jle MY o VEF (Il V=) e sl 3l s ys 00,F 4yl il
VA oy Sl 5o 5l S0 dm 48 Ll (g5,5laS 5 ol o35> 3 4l L Yo
Chies Codst Jgnde (Loys M) S8 (e VY,0) Sl (s s

SR bl Jde 5 5,80 Il due L5, Y 0

e gazee 3l dds ol ys cul ol e SUsles Jus (La Saves sl S
L S 5l oLy Jader 55 s 2 3550 Sla iite (6 iite 53 (sla St
2 e ol Lol sy 035051 Goa gkt b Slslas Jis 53 558 oo e3lizul bl S
s olle SUsles Jie LNVY Lo OTAE ¢ Slaka) Sl G glaasly 5 laay ks
G5 3 35 e O3l 5 oy gt it dim Olejen 5 atlsy o 4 Laily, OF 3 oS
S s glblb BB Cul e ki il WS Como s Sl el
ClUslae Jue 3l Gt &5 3 55 ol oLl Lol gy pwy 0 sl (AN L o YA el 3
sbee (658U 3 sl U Gios la et s a5 opl 4 ool 0l e3linal (gl L
s iy 5 235 513 0 ge3l 5550 ¥ i SMART PLS 1531 o 5 S8 w5 b
AS Ol g (53,58 i s Ol gy G yae sl s 5 Blie (p S Godos

sl 0 03l CWL“’ (§ Ll S



e 5 o bt Sl s 5 5 Lol o Al 4

5SSl dda s 2 IS s il Ghassy il el Jos s e Sl )3
Sl oo YV (Gl 3550 paie WY ¢ gazme 5100 Ol e 5k 4 (bl Jue
JS8) ol o G 153 p 5 b ile 5 les sl s w1 Aoy 5 SUL sle
=las A3l e o ys Ve 51 S sl ee ek 3 S S digtwcu;éwi O sl
Ll asla ) Sl b (0l b 05856 ke ) o3l o Stas Olsen (s 40 | S
00 LAVE (ol el Slacie (VAAY) SOUD 5 o455 5505 5 e 595 (Lay 1SSl
-0l 4 el SUL L 1,00 s s e ine LS ) Sea LAVE Olge iles S plle
gt 53 LS1s ol comman il o pol Shash colie Gl Kes gl s
Jlis 53 o3l OT L o3l G gla ot le St Ol e dslie (il s o 2 s
orla et L b ole S (Soren dglin (C S5 laoslo b b astls 0] (Saoan
AVE i ¢ &)les Jsdr Slelbl U plas ol ple bojle O Staven lis 5o
s o ol 3G SO bl @) el S5 ol Ol Sten Jlis 51 laosle oles
L i Jola cJie 55 (05506 sl i) Lol ol fagsy s oS cils bl Ol
st il s el 1815 olos el ol a8 s laesle LG Wyls 555 sla astls
Aas o 0L Jde

Ol I8 Sl ks bl 5 1 815 olsy Gob 5l Lol Kmed fesloee £ 50

WA (i slaanl Lo

sslasl b ke ol A
AZ-E f&.&-l
VA LYY S e
CATL SRR cov b
« VT . Yay Y RINY g3l
VA YN v Yo +via O g O e Sl




Yy w3 ol g O me sla iy 5wl Jebo eadoea Jl

R2 JLns s & "o olbe he (55157 (Do 558 L Lo st cchind) Ol e
S35 5 s s i slie gy SV 5 YT 0N e a5 e sl
Jsle uilsls 51 dios A (L islms) Jpdr lellbl iy a5 b ol 0l b jue
£2 (s 55 301 255 o et D v S e e 058 ke Lo elen
Ao T (Jime 655 4 Jnleme b gte (551, slasil bole bl 5l dys
b ge 510 nde Jele Ll Sl a5 0) (e e 25150) ek ele bl
Sy ot 2l e S s e ol il i (555 4 Jlese
WS S0 53 lw oo paseio Iy Mdde sw il @u8 Q2 L oSGl Gilias
SO G elad S 1 /X0 L /N0 /Y 15 00 03l SO 350 2 Q2 i
3503 15 0l e by e 6305, lassle b ole (58 5 bwsie (ind i D3
Q2 e 5 ls ot Jue (655 L35l 5l 0L &8 ol /8T _slozal 550 Q2 lutis
bovge 355l 0L s e Cl /YE e 53l Q2 Jlaie 5 /Y (sl b3l
SOl a8 ol add Y ek 55 Q2 ke L 5l | (olle Jus 655 4 Ll
S e am b s GOF - jlas jlms colg o3 asls (bl dube (58 s 251
S e S8 e G Gl cpl law g oS L p s ol (gl Olslee sla e
Aol JS 5 L S e e ol i s oS el R a5l e

.:ﬁ@wwﬁjdyﬁbj)wa\éwb Jde 558 B3l 3l S @b

GOF=y/ COMMUNALITIES X R"Z = = 055



YA

DS FICFEES

pler 5 (o bolad

baasl il

(GRS (S

\YaA

il #10 177 ey ove e i
AT o vy H)F gy R Ko (LA 0 9%
512 . . .
1 vy H| KA ANE AR AL 9%
2 2+ ms
3 }
D | Sin2 s . .
“ . e F AN (C s ANE A ES AL 9%
v) Pk MBmJ
NV '4e ¢ Ans (¢ -
O e v HOS o QLRI n®r
« Mo e S o’
e 6 g FE o - 9
KOsl #eo @ gAY € v
ey RS | = AL/ 5 JREY
L EA%)
A/ HE T alat
k)
3 Vi \o/+ b3/ 24/ bi/e e A" ¢
3
w; 04/ &9 o s
) 0 1{&. '
20 A3 34/ e Ve o\/r e o
L 9% 9
Ar/e e |
A bl
aUEpUNPaY 03/ AM 0L/ 34/ " i e e D
e e E S s erp
.w 409 00/ . . . .
2 ANy e KT ey D




G w3 ol g G e e SHlr 5wl o s L

| et g o e

| G et Sl 3 ) sale S s

Wl ol 4 Y pams S5 4y )alid s

[P Nl PUPC AL S PR

sl Sy by oo el ol

el s ALl st

S8 s el daliy 3a

0703

| A‘.:I e ol gl g

M%'FJJ"L’%‘F‘N“C“*"JM%JQ

WAA (s slaasl sisle



el 5 s bt St dan s 5 Lo A AR

Jole S Z o L oslal e (V )l Jsior) el s 4 mls ol
corl gl sl e VY0 ol Ol e G me o Olali,lS o8 us 5 elex
s oo LUl LIS Y,0A05, 5 dador 55 edal s 47 o 0 035 S5
5 35=bin 3 Ao I Ll ) ) S gl e s (ate 3 e e BLELD
S L ele ol Olseas Jole b 3o v AA Ll s o oS ol )
49 Olabl L Ol 5 o Ol ol L3 ool ol antlid Olulid )8 o8y 51 Ol dgr O eme
o Sl a4 S O35S AT 035 ol e ane 51 a eS8 s s
by Gl oS el b lame OIS e 5 o (FOTYY) 035l 55
Ol s sS4 e Ol35leS AT Ol 0350 b ((FYXVY) 0l 5LiS
=S syam (V018 i (Ll el Olekily & e O15)5LES AT pae (YYVAY)
o Slsesd 3l e g (O418) O (68 s Dbk 3 ool S ld K
pde ((1T,£77) ool Ll la o, @l 5 Jad s 0ly,slas dlizul pde (VA )
Mg o 0390 5ol 00 AT 0 b me S gla (S0 o el B
L (VUL 2T 50 b ol gemms iS40 o 0155538 LS (@A) ol 5Las
SIS elazrt Jelge Olpsa ) 28 (it o5 o0 smd oS L il 2 & 4 8
sl o s |y Ol ag G eme s
g gla e L 5l (S Ol sl S bl 6,801 015 o B o0 b
slaadie ol |5 08 o 3b siusliaS dax 5l e Las a3 | S 28
les sad S T iy e elann] Al Olgs 1) UL ol oS SIS
St 5 s (S olad e L bl ajls Ol p5lasT Al HBT gl 53 ady
) b N LYE o 855 Ol g gy (2l 3l Comer ¢ sazee 51 Y0
3 45 Somes (Ao 8)) il 5 il o 315l OUT 2o 5508 L (Jled 23 Ol e
LT Jolie i 225 cnl ool oy 03 (6 0oy ol 4 a5 LIS 350 5 O
ol Cld glaes b ol a0 S e JUis 1) (e (65,5LES) 555 oldrl

ol aS osb w Ll e s okl L sla i il S sl S



s w3 ol kg G e gla Hls Else s adna Jl

A3 V31 a8 (635088 55 LT s Slae st g Ol e (55,5558 sl LI
el SUS s as e B2 1 s5r o3, 8 ol 0l d 5058 GUSa 000 )
ol 3lal ite 53 01y e s Ol i 02 Ol 2 (AT 5 JH1), S e
L U a8 525 sl 5 Calem pde 5 (4,07 Sl 03
Ll s byl b e S L 1) SIIG 8 s alply o ols e 1 s (VAOY)GS
plld plan e B a s Al e 018 e Oliw jed (55U Cundy 5 pla]

J)‘J%ﬁj—wwu@)y@)fms&s

OL«LL.‘»JLS eLf.Lla j| ui ol u_%fn» 2 ‘_;c.:.b K] d‘g"“:?| cd-‘-L.aSﬁ (R R J.ab.ﬁ J‘Jﬁ_-\JJJ’.'
VWA a5 sbs wsl sisle

Ssbe pela Z s pi oyl e S e R P
£ Yo ALY A slaz!
4 AV +,0\Y CAAN SR e Loy b 0
BRI 3
A VA LY VY s3lasl ol
0.041 LYot *,0AV b

Al ST S A e U e el o e

33 e DL L Y A 35 5l ot s edel s 47 b 03 SUL ol by
et 4 bl 5l g5 e 3y o b5 5 Sl v ) Sl S gl pha 3 e
s 5l Ol i O ae o IS ke nss Olse a sl * VY il s
b «odS Jo 33 48 Oliabl L 0155 o Ol ool s sl ol sl Olalid IS
S 03 Slhyae 5 ole 3 GU L s (OATAY) (65,5LS Sl slean LSS
i 5 pde OVMA) O o8y slaailalas (S 5m 3 550 (OAAYR) (5,5l 5
Clogmal cdlas Ll 535> (S5 2S «(10,8A0) (LT sladlls 50U @ g
Ladain 5 lasling, glaasls .5 s Laal o> alsle w5 et (00,001))0ku 4




e 5 o bt Sl s 5 5 Lol o Al s

e el el S B s s (1) TE) ol o 5 Jsl gadUls (Sosm 3
Slaz b 355 (AAYA) (5,5LaSsler 5350 L3 ol ol lag bossd ((V,007) s
laans 53 Gas gladlsy i 5 2 a8 5 A ladlaie O 35 55 O el
plee e a Ails 1 O dgr G pae 53 e (el 3 Ol 4 (1,00)) 3
S s oS L L Slae SIS B 585 sl 5 Jle Coles
o2 ls s 5l ST S el 5 e slac] sl m BLS Slliel jacass
A2ils g s sn l 53 1 OIS S i pie el b a5 L (@ 0 ATV ) solial

lggn 1 Ol g O By o wlsn 03 s (e als b IS 5 5b
3 p0d (ks ATwd 33 4

Sl el G ld 33 (S5 28 Jals Sl 555 5 lsl 35 4 bs e Jgl K
sl g slsle w5 e 5 (SIS 5 St g (sslS A8 Ol e Jol2) Ol 1t
L el 855 015 or Ol e 5 Ol oo 53 (e Slogeed b el oy A3l oo
S a3 S eslial Lad e ol gleelSis slacd b ST 5l 5 sal S S
ol G slsle EIF e Dop Rl s Ol gl 5o ol i O e Sllans
Cosb il o Jlas Ol 2 Oliwl 3 )5 o e dw Sl ol s 4 S 31 &l
G ol CadS 5 Sos T e OB @ 4z 5 L 5 558 el Suley 4l G sl Bl oS
Pl 5l G Olsmeany ol sl (GuaslS iSOl ,ed Jlis Sl s (F 6led 228
D 0 2 geen Ol et (65558

sl b s Jold ccnl s BB e a3t 0 B 4 S p s At
g dm 5 0 A an LSS sk w58 Ll Al 058U eSSl Sl
5 e Dhlasl 35S 552 oS A LG 5 OUS s g sdse cnl 4 Ll ey Sl
Csllae b lag el edd o s ol ol ] laelKius Sl 51 S Sl
5 ol GLadUS s U canss an 0l e O Glatsly ahax 51 a5 G«
o2 5> Dlpan 5 il 5B Sl 1 Blise s S o)Ll T Jlil blas (S35 b

sSde Blas 11 a5l o s iliis gleil 4 5 ol SUCEH sl O dgr G e



\as w3 ol g O me sla iy 5wl Jebo eadoea Jl

UL ) 55iS Sioaelp plled & am 55 L 5 ol ) peate Ol g OLLLS)S Ol a5 51 (gl
213 e ges 530S 8 ple Gl Cands Gl (0l

Az Ol a oo ol 1083 5l "l el s 3550 Jolo o
Al slasl 5 o opds (el Joole e L aiolie o Ol gl L O s
S S e 0047 Ll 5 Sie ele 7 o S (ssb 4 EL e S Olulid,ls
VOAY st e el ) ) S gl mha s e 53 o DL
(o 5 S perie Ol 5l S Ao 53 44 Dl L 0l 55 o Ol ol 53 oA dcloes
-3 sl JLSist (55,5LiS Slalad (S S esiusliS ol (Sasly B sle
SIS O gy e 3 b i 50 S lasl 5 ot sla

—olanrl Al 3 sl 4 IS Hb a1y susliS Bl ST 5s e Julye
Jols s i elannl ladul b aiiS o el (5008 5 (S5 salial (S b
(3 e 1235 05t el leand (B 3l (D)) il o gt SLe
day e 5 (U0 e AYAY (olsal a1 S ) 505 oo s e 5 ls]
b Sloanad 51 AU sdoms 55 5 Dyl Gl b ] S h — elal glan 3
SlWsl 48 ablos 5l oS S (6ysb 4 303 (6 i (608 i aalllan 3,50 U s
N o Lol ol s sl o OB S-S s 4 S 1l 5508 55 o)
Wl el e S5 G b Sl s 50 S S Dladad LIB s ok S5
b sl Olgea |y (g3,5laS Slalas S S 5 b)) St oluld S opl b
la Jlo sla JLoSis 5l aallln 3550 bl s L annils 518 31 angy b an
0,5 Oblo 4 Sonp sl ol o 5 o ol il 5 0350 Ol s
0558 5 Ol sladlio i o 5p S 51 (S Olpe & Ol 43 nl 48 43 S e 3 053
S35t Cinb 6 350 Jlesl 0lls 3 1y G pp e il 8,03 Ll 5 35 5 slels

RCIW R L I CO L;)-Jju.sjgeu



el 5 s bt

Slabdan s 5 Llar i

Y

it dy gl oy il

e Sl pa o ) wnilad BT g

B PR T O S T P I o

a7

Dida nh’f &\'}m func 4 oA

ainyly ayy g iy S olyyles s

g

et lfT ) g s

bl g gl g e | LBl pie

| 'q—ﬂ"f

RS

wtid A pa 225 glagll g e

[

o Sl [y a4 oyl el

P'-“-|

gk sl ety

it bl Ty

J__-»-| by gl AL Tas """ gy
Sty hualy

ol B uTh oy 28 pa

lgd o by g g pie

gyl des

A gl o ol le g oy

b dr ot gl slag by

I PR P P o 5

liy.any o el KL

Alrlsle s ALl gy b agad

func udl wraly Mu'g apd

bl g aifale pd puc

I R

T gylils | 2apa 3

Aot gl d o

w5 b Japa B ly iy

b JBLE i, g e pac

ol bl

\,u] .\51|.f ﬁm_J PH \Twl:nLi

e gy gl ol el aad

- P T

71 5,5bas ol o b fagh Jhe -0 S5
WAA (Gais slaasl sl




Yo w3 ol kg G e gla Hls Else s eadoea Jl

Sl g S5 (5 0531 3l O kg G e @lge Jolse S0l oy 5 aalsl 3
ol Slshe s 0 a8 ool L Tl 03Tl 51 eslizad 51 LS Ll el eslinal
..s‘,,lab‘-bﬁ(;‘,ﬂj

A2l o /ool i mlaw 53 5 oS L ) e pane bk

Ialre 31 Aol il Jlo i w55 cul amilor 8l Jlo b D) s a0 il Laesls w353
SIS Oa3l 5 el oliis (5 (BINOMINAD s / glda 55 05031 Lomy OF (2l ,LL
gl eslinul « 3 5 wlie gl (Chi- Square) 5 Sl

S o Ol (I 1 0T Jlde 81 0 ol 03U (6 55 5 o5 e slbie il
(OFYA .o AYAGS oo 5 590 ) 30 395 gl Comnyd e

S a8 S5 Jole O g G e e blse Sl @ x5 L ool
5 G gl ane 5 s e ls 05y by el Gl ulis b olajastls 0T Jol>
o3l (G140 5ai SO 5 Oga3l Sl ddl o ¥ gk Bl a5 (65 5 o5 ke ldie s
S (1) 53 5:S0le b O iy G jeme il o Jalge 63 alone - S0le ol 002
25 R Y S Jalse plad 53 0L Sl ISl a8l Sle 8 558 o ol 5 el
S La s li cpl gl podal Gzt (g5lsbms Olsos 0 a3 55 b 5 ol UL 4 Jane g0 J>
5 oSl 3 BU sl 1) amalr IS @ end Sl 5 035 Slalus ol 000 51 xS
Sy e 31 UL Lastls cpl 5s amelr pSKle &S e cpds AL 0 Sae 50 UL A
ranaziie 5 Ol IS 5 51 a8 A3l o cnl QLSS amts pl & Ao (7 302)0 505
ledd it Ol g O an wlge Jalse Ol 4 &S PIS e S odel s @ el o
S Jolo sdd Glold felse o Sl s ] o Sl 4 Blse 0 Sege e
Vd52) Al o Ol w5 e 53 55855 wlo Lelse plo o o (551



e 5 o bt Sl s 5 5 Lol o Al ¥

(16305 S T 03050 O kg S e @ilsn Jalso il (g =Y st
VWA (e slaasl dsle

95% Confidence Interval o Gl o t 3 ol
R J = O - ) o P

of the Difference / 63lylam s i oSle | Lasls
1\ 7 omb REY Solslas * e
NG Yt . or e 00 0.0V | W) Yor | sl
V0 % AT e 0o ARV VY YAV | srnte
Ve Lo AT 00 agA | e | var | etedl
V00 VoA CAY o 00 VY CAY YAY | b

Wslgidy 5 6 oS

S il @ e pde 5 Jsol b See 5 ol mle als FAO (318 Gllas

58l g s 4 OUS o 3 OF w5 Oyl slal (sl 1) lodide DU O
o b G s a0 23 o pb 0 5l O D pme S e a5 el aen
DLl )8 i a5 olal s agy e milge lolid s s ol o
Dl e Ol g G ae o Ol 4y (1831 sl 55 s elanr sl osls 0L
SU ol 6 Of L3l Olge w0 elaxa| astls s s Olulis IS 48 (93500 51 ajls 13
03 ol odigled SO jaS s Ol LaS sy mhas 0350 ol 4 Ol oo il
1550 ST Ol 035 mls (Bisel 5 sy Pl ind (6 oS poanad Sl
5 ATl by o UL G slaadl o 38 o5Lil (65,5l 5 Of Pl & o
5 b OYADOLskas (OTAY) amaldll sl e oladllas b 5 a5l s Ol5,5LES il
OLLSan 5 ol (OFAR) 3558 COFAVIOLse 5 d(0TAO) oy S 5 Lot e
(WW40) 5l 5 iy ot ((IF40) O, K0n 5 o5l alls (O0FAY) 315 Laf e (1¥4Y)
Sl e fegn 3Bl o en (Y011 OLSan 5 Caness Loy (Y00 T) 5kl
s 5 Sl Jalol (Ol g e e Ul elatnl sl 5 00 S (6503
b ol pame SIS 4 013 ,5LES Ll 531 A5 5ke 0l 65 gad S |y dny3 44 Oliabsl L Z



\a% w3 ol g O me sla iy 5wl Jebo eadoea Jl

Ol pde 5 A5 b8 6,50 b Sl guamme SIS @ e 5 (I abexr SIUL T S
et SR @l L O sbaadlie il 015 5LS bu g Sl oS gla S
(\YAO) oo S 5 SL5 cruims 5 B3 b 5 OFAY) el gl o (OTAV) gy b
5 =l 3L m OsLiS ax g pde 4 (ssb 4 Sl Losl Gy o Lol LS
pde 5 ol gl Wl ol 5L L Ol pame CiS (olal Sl 5 Sl eslina
A S O e (9356 g, 3 (s Gkt Ol & |y mbie 215 sl Sale
Olalia 8 oL 51 Of S O jme 0350 b Lo elaxs] Lasls ige p 21 .05 e
i 4SS 5 okl s Glag b Sl Ol g plisy (L O3S bl pe
Ol il ,0 « (WWAA) 235355 (OYAL) sloliay ool b &8l ool o sla
OsSIT OIFAY) gyl ((V190) LIS 5 dama ¢ (ooT Lall ((V¥AY) (ool b
Oode S sy S50 4 035 ol 5 bl e Glae g Sl eslizad biml o (Y41)
Ay She 63,5l Ol gl sl 5s 1 ool
Sl L oblins LU S aily o Jhale ags o2t Jolo daasily il
Ot VY S G 5 Saie el " e o o5 a8 sk 4 sl O A G s
o walr Bl 550 (T GJUS (Sssm 3 5 o5 U @ ax 5 pde ol el o
WIS Sl 53 e slasla ) i (ol Gilean LSS Cins oS
pdes el G BUsle w3 pde oo (LT Glaz b 55 «Slgae 5 il 3 el SL
S S Dl B Ll (55 35S (Ol G pme 5 015,5LES b G35 ol
el 3510 opl el ) Ol g laakaie ;.j Clled 55 4>
3508 (S DU peamme dacn 5 355 Sl 350 pite 4w b (o3l oo
L b bole 5 OF (OIS 0d 0350 cmlinl 5 s 3 ol o st s Sl jlze
(Sooslis Slaks S oS (gioslis sl St 3h aas 5108 3 g ¢
D3 S 51 gdm gle o3, b S 50 8 lask 5 ol slaans la JLSax
Loy (Y00 el 5 e g e A dhor 51 A3 (el Sl 53 IS L

(Y1 8) OLer 5 Olelee (YY) e 5 S S BT gte (Yo ))) (Ll 5 e s



e 5 o bt Sl s 5 5 Lol o Al YA

((1¥40) oL 5 tazes ¢ (o3UT alb ((VFAV) (gt (Yoo Y) 5Ll s (Yo v A e
Gilysy 5 6 mUS G pdedy (OFAY) (g3l 66 5 Ol il 55 ((\WA0) (6] g 5 iy ol
3 OYA) (i 5 gdas So 5 ol (YA (555555 ((TAY) 515 a5 o (1Y)
s e 518 e Blae U e 015 0 (WWAO) s S 5 S (poime 5 S5 5
sl LS &l pde (o JUsl gdUlS lial Conds (511 SuST
oiizes Slalllas Knn 5 K jod s al 51 83,000 5 O i ol Jsze ol
5 oo a Olig Gae (Ul § e ety Slides 3 andl ASL e S
53 bl il on g Ol,slis Ol b 4 aSS UL 5 Conl odd o) oo (g atus (s
03 JELE ol lid ) 5 el pmasim ale Clas S s cnl alis
5 el s s ol el Jle ST 5 ooslis— Ol L ks e ol >l glaolKans
DL sl 6l sl G O3 SIS ) a8 el el (g s OF s gladdl 5
e 5l g a4 S O O8Ol L a5 Oliw e e 53 axllas
as sl Of dug e Slse s Jelse PIS Jke 51 eslizal b Olaaasizs 5 Olulit IS
oS 2 Sl i S pas Al e el e & s Ul e Jils S
pabn bl B3 o8 g plaslety bl ol
2l 5 e slaslgty N 1
Sla S 6155 5 b 5l Ol Bl & s Olslas aB8T 5 2ils eyl
Ol gt ol gy B las )3 s 5 5 B350
S S ol szl Sldr s ol OB ugled 5 0l3,5LeS Sl 5l 6 Se e Y
Ol 5 (3038 5 O 50l s
Sl guames S8 05 G o pi el gl 5 0ly,5lS 5l ol Y
s Sl OLLS L oS LTS L
5Ol ,ed (il mlin S sl S Ll (S50 AS 5 oS Sl 8

QTg_ef,a.a Zﬁ



¥4 w3 ol kg G e gla Hls Else s eadoea Jl

(Oll Ol s (5855 ) o slS AsS Ol gl Gl i S35 (5l S5 0
2pb 3US i 5 Ol g e o min Sl 5 (S o L5 0
s 2d Sl Ol e (535538 OF el wie s Srge Sl 4 a5 L
slgmin O (ool 5 s (ol g b o) Shlel g SRl (o

St
wbols

ST Oliss 350 5y s LS Il dewr i 3 olaiml ilop 285 .(07AE) o (Sho e )
S o ply oRKEls (WS, el S WBOLL) S S Oli g Oy A3 i
Ol S S

ol e B S e S & mle o (OYAY) L (sodr (st She 105 by Y
TY=E) (8) V0 wtnns s s Lowsy Aol fomd O ) (53,5058 ol s

o QendS L OlendS O] (5 9 LES sl 5 o (VYAY) i ¥

5l ozt GRIP G Ol R s e Sl 5 Jlew (OTAY) 0 sode- £
NNV () NV0 bl dewe s 5 ol doli fzs . 5T o5 sl dlolis 5,08

Co ile oLfyg:j/‘;J;jww@jmﬁ/ﬁ,ﬁ A iy o OATAV) L OLSlERS €O (oA 0
NO-YE Lo Ol . oslES wdige 5 b Ol dw o . S5 J':,lﬁ._//’@aﬂ

A Sy e o Slon osn (555508 5y 5o dug G pae Co p e (OVAV ). Ol 2
NN oo Slaal Wl e gl ol Kl (2585 o olo]

Shlast 0l Pl Ll a0 b soletle Slisles (gl Jido (VFAY) T wslsls, e asosls Y
LA sl

33 5 sl M W6 sl b7 _‘,/’Gm Co s OYAY). e (Il o (sl A
oS el gims oKls Al sl ol jLaxl ol g

| sl Sz s 5 Bles ) (T4 il s 5US 00 Gyl A
st Lol fad i Ol gd 3550 iow OLSpAS elerl —(ssladl Condy 3 O

A=Y\ AV 4Wf"}djjjw



e 5 o bt Sl s 5 5 Lol o Al Ve

0 Sl i s sl ipetlis) (555l dew st (VYAY). 6 (bl IS5 s
o DL 101 (s liST o] (sl LSS

o 3 O Gz (ss0 e o O (SIS o Coloe il ey o (OTA0) ) cilsls ey )Y
oKzils ((gisleS sluaml wdige atdy Aol wlid S LUOLL) (Ohles cuis (g 5L
SOl Rl Ol e S

Ao oo licane pmatin sl s dike 53 oLl Ol 035 ol e L(VWAL) § Olglaas Y
O YWY sl o YN G Y L0/ iSas s olol

daws g WLP‘- al 3 anw g5 o sl 4o gamma (VYAQ) L5208 (635400 5 5 Cu pde Olosl VY
T)LP; M sdd 55 el 859 dnw 55 sLl Ol el (65 s &)ﬁj Sl (sslasl
V-£) aw

deos f)LP: Wby 53 ana g o slidl as gamms (VYAO) L5208 (65 540l 5 5 o e Olasla V8
Ls godse (5l ) e s sl Dl olld () spo (Sn b5 elo] galadl
Sromeby 5 Copde Olsle LU ps Mor ann s plgr il 056 V00 B3l ()
DS

Sl (soladl dnn 5 (2 Wb Lol £w (WWAE) 528 (i ael 5 oo e Olasle N0
5 o pde Olojle SLLESL(V) ise 5y (Y4001 Ll sllul (6 sger Sop b s
5SS oaal p

ol (S5 spaor dnwr s oy Bl 056 (VWA ITAE) 028 (g5 yaal 5 Sy e Olasla N1
Wl e 5ol ;J\)L:,,uljc;.;;u}x Sislre pAU 0l g dsl ol 0l )

Ji@fe 5 Fla! (golabl dnn g pl.@;; Wl ((VWAL) . 5iS guael 0 9 S pde Olojla Y
XY=0Y oo .lelbl 5 bl élslgssles 5 of Jisn .0l sllal (o) sga

3l Sl el il e G LB 5 4o Sy e LOYAY) o gl g A
NA=YY VA ol doliale (555 5LES

sl S goaslas of e bl e wlge (0FA0) Lo (ol 5 p ki ol N4
Lo gl del fzs (Oliws S Okl 3 BUEE A o)) pliws, sble s Ol,slis

AV=Vet Y J/v‘:’é’ ;.&wf"j et j



V8 w3 ol g O me sla iy 5wl Jebo eadoea Jl

e o e LU G o (el Ol sl sl .(1YA) St g g3 alE T
AY=1 04 YVE ol dloes 53,508 Of g

o gl daw g s 6HslaS B e . (VYAG) £ ( skl oo TS Okl )
NOVNVY N O slaml dane o7 o L] i dles Olis SSCls

GosliS Ol g e Ui Slse Jos (0790) o DL 5 o dazns 105 «ssbl alb Y
o Lad slad] dol [2d (oLl S Oliul 53w s Ol i) Ik dnor g 4 plxws s
OV=Vo ¥ ¢ Jlewy) da sl

5 Sl by Ay 3 0 llael i Alki ey (AYAQ) z (el YY
(Ohle aains 5 Jad 595l 20 glagleeas (63,40 dellos )j.g,‘.f:.’/j/’dkwjg,ﬁ o lea S
LS S 5 ply KBl Gronelldlar ad, iyl wldlS LLOLL)
Ol gl e wsslS

2T L sy o O slagemme 53 Lol 5 4,0 Cu e b3l (0F40) = Jsle v
5 ol g s ot O SO 5 as,e o les sl el 05k S Gl
Olghol gxs o &ils . ge YV=YA LLs,(Sa/,

Chls sl il O e Conds s VAO) o ¢ o S 8 (G (pimn 83 25 370
A=W (YD § Ll pl b g JLSes b

GOLL) (OULT (sl sy 2y 3) (gl sy T G pa Olio o ide folse (1TA4) o 55aallS Y1
Ol Ol grs o Kils (ol sy daw 5 Al bl )8

o L) Olul s skt 5 bl «olOYA0) L (Glaals sl 5 g (SrS TV
ARE sl Sl e a5 5 Lassl, —0l) o ;,Jps celyi L (la,Sal,

slassl dol fad (£l Sl davesr s 42 sazme L (55,5512 (YW ( S S YA
0= b ctn s 5 (S sLS

3 Jolse s (VAN o osl3dlor 5 60 (Sihomme g0 i (md il ¢ NESEETSAL!
5 o) (SslaS dew s s sl & ki S Ol g 013558 Sl IS 36 slad -
av-00 (V) YY ‘Q;jj}uf@w



rjl-ﬁjy;)u 6‘4:9-L3M‘};jt:9‘jx.>-ai>m

VEY

O e DLl 5 5558 53 OF O e Cunds o L(VTAY) L0 0Lils 5 5 | o Slrdasms
VLNV (VN0 Y iy Dol Lo

Ol Sl 5 5 10185 (83058 o sas oled o Joal 5 (VTAY) L0151 LT S e
Ol Sl 8 0 cola sl oK 5 st (golad (V740) 01 5l Ll S 0

LS Olpes 5 am g gaasl 5 b 4 5 Sldlas OYTA) pll 5 - b slie ntige
358 85 5 S

48 gazeo Ol ) i e Sl g3l s bl es3b oLl YWY o ¢ ol 4ol e

A ao Ol YV sl o YV B Y 0 0) iS5 5 (olol (sl aiaS lione puatin colllis
)

— el L bl s e (TR0 e caalr 03 e fp (S350 4 3Ll
DL Ol b S Slias (63,5LS LI Jsame 5 AST L liws, 15 golasl
NAT XA ST I ok (6t (S ool 5 LS i Lol fu

Sl 5 dul b 3 Of dgr G yme 5 Copde 35 (OVAY).(65,5LS sl ol
b e 5 6555LaS Dlikos S e . 5505LES s 5 (higel Dl Olasle 3558
b G s b SIS (GaoslES s (Sales o e 5 ol 5 Jloelex
NYY ao i U5

o y/}s el Ol s &TVS CiS SN by e ((1YA0) (il
Agie Al slgr Sllasl iagie Las (5 Las sl o)

den dgte T Ol kST L 0Ll 3 S filewo 5 milio (VFAY) o U

J\.@.J:..A w}.))ﬁ GK.:;..S‘J Q‘)L&JJ‘ &Jjjw_).} g_)/’d,:fj:;./l,d (\Y’/\o) r (L:.! WTJLA

AR

AR

Yy

Yy

AR

Yo

Al

v

YA

ya

40. FAOQ. (2005). FAO and challenge of the millennium development goal the road

ahead. Report. Rom, 1-44

41. Giordano, M. (2007). Agricultural water policy in china: challenges, issues and

options. Journal of Water Policy, 9(1), 1-9.
42. Kouchaki, A., & Mahdavi Damghani, A. L. (2016). Irrigation and agriculture

in

Iran (challenges and solutions). Low-crop agriculture in Iran- strategies and

applications. Mashhad: Jahad University Press.

43. Lefroy, R. D. B., Bechstedt, H. D., & Rais, M. (2006). Indictors for sustainable
land management based on farmers surveys in Vietnam. Indonesia and Thailand

agricultural. Journal of Ecosystem and Environment, 81(5), 137-146.



Vv w3 ol g G e e SHlr 5wl o eadoea Jl

44. Madani, K., Aghakouchaki, A., & Mirchi, A. (2016). Iran’s socio-economic
drought: challenges of a water-bankrupt nation. Iranian Studies, 49(6) 997—
1016.

45. Regner jochen H., Salman, A. Z., Wolff, H. P., & Al-Karablieh, E. (2006,
October 11-13), Approaches and impacts of participatory irrigation
management (PIM) in complex, centralized irrigation systems-experiences and
results from the Jordan valley. Paper presented at Conference on International
Agricultural Research for Development. University of Bonn, Germany.

46. Rezadoost, B., & Allahyari, M. S. (2014). Farmers opinions regarding effective
factors on optimum agricultural water management. Journal of the Saudi
Society of Agricultural Sciences, 2(13), 15-21.

47. Samian, M., Naderie, K., & Sadieh, H. (2015). Factor affecting the sustainable
management of agricultural water. International Journal of Agricultural
Management and Development (IJAMAD),14, 1-18.

48. Wijayaratna, C. M. (2002). Requisites of organizational change for improved
participatory irrigation management. Report of the APO Seminar on
Organizational Change for Participatory Irrigation Management (SEM-32-00),

Tokyo.






J.’C.hj}; Jlae

DOI: 10.22067/geography.v18i1.83959

YE ol Slad YA 0kl 5 ol ) et ot Jl (glal haa 5 5 Lo U

At gbOUS 0ol 53 (Sl ol Lol s plad akibole

G S8l e 3,505 5 S e b

(J gt 3kt 3 O 21 ) 8 ply o1 ( pliwsy (52500 5 9 Wl aor 09 8 Lskiusl) (6 S5 (st
m_akhgari@pnu.ac.ir
(O1a) 55 ply oKy pliws) 325005 5 Wl 09 8 5Ltils) il i
m_taleshi@pnu.ac.ir

VEO_\Vr aw

oS>

ABOUS pLas I &y o B S s s pdiamenr SRl Ly,
5 Blas 5o 5 s S s el Bl Omen plbeiiy 5SS gt
o=l el &ﬁé«lﬁ el ods ol |y golabl 5 sl thzey Sllaes
el ol 5 SRl plda a0, Sas S5 53 Js ks (Bl
Olgea 3 S LS— ool i s corul olab 5l s a8,
A S e ecidite Gl s 5 s sl o Lab adille 4 (g0, 6055 )
SSe 3 Olspls 3,055 Gaend b glad adilele Sy laair (nd end
Ol slas Sae 5 Lac e A sy Goend sl 2 1SSt 2 ) (8015
kil ol (63,558 = ol Lailsy 5 sbals; Pl 4 maly sk
Ll o o 5 el s Sl S e e L 20l L hsy el 18
Sy e o3 Osal i b el S atilelu 63 208 5,5,
dasgl 3 s s ol

plesl LT o i aS s e DLt s laa sl il /Laasl
el Glagsloval = 5 55 St Ol by slaslSs S
583 Sdas AU S50 O plads IS olse op Seee 5l S 3Ll

\Y44/0§/Y0 i gus '@)U VWAA A il 5 'G)U


mailto:m_akhgari@pnu.ac.ir
mailto:m_akhgari@pnu.ac.ir
mailto:m_taleshi@pnu.ac.ir
mailto:m_taleshi@pnu.ac.ir

e 5 o Sl Sl a5 5 Ll Al Ve

St Ol o3 Bl Sl laela S S bl (SoS oa |
|

Ol ey s (SLaalS sS4 ol 0T 51 (St g3y gl (s oS aomd
A B OUS 035500 Ly L 5 o008 Slass5 p sbe Lol 0 51 sae s
a5l oAl 1 Ol by SLaelKS S plw sl plesl 3 2
63 Shos = lad (S LS Gesb ) (AR S ol L 55130 b enl b
2 2lad Ojlse Sy e 4 olaes O (e - ol las Sl Geas
s @836 s OUS ds gas

el el i (g5 5L — ol s o olad skl tbaeslgads

Agie g0l (eolabl - elal s Shae
dedis .

S S b Lol an Gl L slag o 5 belse il o Sl slaelSs S

oS 5 Oln ol 53 iles sy o 5 i I L ccilisnn g 5 Fa0s sladnl b
ao b gl 5l i s oS Ll e Lgl,a(aUé_} Sl et Olgeas « pliwg, la
S 3 $03) Bl L Jela S ol = SIS ollr 5 cande 5 il i KuSS
Dileds SU g 3 st ws o)l san Olo) 508 53 55 (e 5 sladdaie ( does ol o
i 80iS ael Jle O b s slies slaol&s S PV, o T Jla> g0L)
a5 b Ologen ot das o s Lol clles gy (g 6 blE o8 5 ) 55 laslo Sl age
s 0SS Aolie 5l 3Ll el 5 0T 53 Sleas 5 SUKal S 3 5 e s
SOT Jgoss 5 a0, ol ol ol bl Jsos Sl 5L 5 (Saels opl ey o kS
L U odd ol (K03 (g 51 03 b 5o e et S 5 (S5 dnn 55 5 5
GLrelE 38 Cod ol pan 5 0dd WSl o5 s ol des i 55 (g
Buas 1y Lol s o) olinl sl L 5 il am gy 55 Syal i oliws,
Wby ) oSl 5o S 1 iy ol 53 550 (K38 ey Sl S el

Sr—s bl & Gl 5 Ol Blad 5 Wl (6,68 DG w4 ansls g SloAe 1 o 59



LV JEBJ‘ Lﬁmﬁ) 6[.& b&;)ﬁ—ﬂ L}.LLM JAJJLAL.» VAJM dl.w

s g gl n olionsy GLool&s s s s Obled i, S 1oy 2l 531 WOl (g sm
3 e Ol ola g lOUS 5550 55 o5 s Ll pl sl eols 13 g 5550 |
5 adl 3 ol GlaolS s Sl (opl ply (ol (g cdan st 5 S5 sla g
55 52 L olen LS e 513 el SIS S (2 me 52 S e Sl Opeli
(Sl Sl s (St s St 5 S 0w ) s e el Sl
5 olamrl —slasl SUps ¥ .yl 15 63 ,Shee 5 Sl 3l b 5 dlial sty
5ol gy 5 (6 a0 b sl Sl s sy IS S sLas s
CLE! S sl) 33l o el 31 a8 S ol (g3 S8 - g kel SeS |
ablans s xS glaslabl gl oS anw 555 gla, 228 55 (V0 (o ATVVA (LUl
23S gl lla g sl 25 ) lad (ghaelp b B e Jiles L
S 02 I 5 Sl (g2l el p SlB b nS e i Bl pl 4 sl
ALl o (63 al) (93 S, Olgen o83 S8 - bl S ool g 1Sl
oomd A sS o s el G A LB s (i laalide 5 sk s LaS
53 Jlsasy Bles sl aBlana s S malr s olad abilils ddamy Glaais s
3,505, o=l O AT () Lole sl WaOT (g3 S,18- g kel Ll
(el a glaci rL‘J 63,5508 5 oble gl Ol a5 ol Sl gl oadly ol
el 13 IS LG SOl W o ol s bl dabiny e gd O prean
bl - elarl slajblu b Sols bLsyl s S slabstla cogom b ol s
5o e sy b e Cilie LY e OTAE (S ome (IS o
bl e Dlex sy saelKa S Sl 3 (95 5 okl s b5
5 oladl ( laml (S5 Sk e il 5 le adlfe sler opl ol 0l g5 b
dradl e 51 S o3 Gds aLosl s Jdos sk 4o Shas Ly 5 olad -8
madlge cpl e gl 53 s (o el sl pnd b Sl (s i) a e Ls
55 B s gt g 20US Ogel sy oty SLaelSE S (Lo jine) Loyt L s



e 5 o Sl Sl a5 5 Ll Al VEA

'4.5.\.19 LS{L'Z...»:)J Jjﬁaﬁ L' (C:(:LGJ‘ u.pj.’u J.} (g.) cwl.xl&.)‘ (J‘ LS{L'Z...»:)J Lgl.hclibjgm
Lledls St

iy s blivsy oltle Gba S5 s p Gob Sl G opl oo el )
CUSze 5 Lol 5 Lace o b 538 5 i alulid L5 Lol (63 5,18 laass
&k—aﬂﬁ LSJ':)ULJJ" 6\;‘_.»‘) )J g_,_wLw &.b?-‘ éLﬁ)lSj)Lw :\jb‘ ‘U w.LerOJ‘ LSLALLA}J
o aallas 550 (GlaalSs S Sl s Bl S s w4 e ol 5o “Sp-l“\-:}.‘-’ﬁ
S it
.." - ‘.. 5”: .Y

QL{J.MJ:A‘ 9 J‘:ﬂ‘b ‘L):"Aj}_‘i :&._La-L:j E«;}_..p}a Wuwj C.JL::J‘ BE d.:l.ib)b
35 wiaile saol 5 oy, el SKu (oIl Olge co gldlis 3 ()YAQ)
sl S das e ol sdslcwss s el pll aslr dalllas (555, OLul >
S Gl 5 o3, Ses b 4 0 alble 5,6 el S (R 33 s
TS sS G S ks e el 550 a5 s Gl S s
S Ad sl eyt Ol 50y 5 (5 e ol S 038l 3 pliws plil
OYAL L 5 sl 5 2do) 5,51 sl g s g g 4 1) (glailane ol (gLt of ol il

b ,el0Us = slalivg, alble &y ,0 5 ddoo 4 (OFAQ) ol sla 5 OLLS
sdiplouil Sl 5 (g3l [ia) @ Goid (pl Llatls  dgta e30US L asT
m_sz W}J Q)f.ﬁ@l@iﬁj@.&sﬁjmjiﬁjulﬁc)dmjb‘j@% ijﬁ.w)b QT)‘
«.5_'“’[”" J_A“}Q)‘ éﬁ)ubf‘; CA.“:J.“:J._A ax_po a5 Mﬁdﬂ oLlis L}A}}J @Li.s sl 0
5 o pds Gl ol (65 by sy Oy 5 Conla gl 0 Ui seS sl|
OYAQ sl s



164 e Bl s sla oS5 S lad adlel oo s

Slas o Ol S s ades 5 Yoo Jle s Tl Yo Jle s 'o s

e Gl et G SOI5 s K ban g ((SAS| 53 S S BB 5 e 1L
abdy e 3l 65l e S gk O/A I aS el sladss Jol> a8 edleloll
5 Bl S S s OF ey G VAT B VAT ladlr (s esls (5 18 i b
Sbadl S OB s 5 2 Conl ditne (g ol ool 13 (5 d ol o SaST
G 5l Xal andls ey g > Klaxndl 58 45 Wls s 51 ,a8 Oled S 3 (g e
T SO dleds S e e slaad 5 Ol 3 Sl a | same (g3lal L]
s Il Yo LUl ot s el g ol plonil Slidos (VYY-AYY. 2
€I 5 Jom aSid ana sl s & 8 5 05 Camer SIS s e 0L
TV s D) sl onysl sy 0 >l ol 5o 1y ool olad (oltle ol s
oy s el — Lag )y dxn s tﬁyc("\\)ow;ju»‘jw‘cjju (YVo . -
S 3l e ol s gd— g, olﬂ/_]'a})'\ Las o sl 8 asllas 3550 (e (O 52D
U o e sled 4 olazs] U 5 e 3l dan s Ll b ol Ol e
Hj&uww;)\ﬁ@@ﬁvﬁﬂiwuL,o\,mdﬁja,ﬂ)suww\%ﬁg;gw
O e KIS (N Lo YO a3 B 5 el sahasl o 5la) 540 Al e slasl gl
33 i e LAE Sl x5 O o 5 gladlie 53 (Y0 VE) Y LS 5 LS
Alesls plosl SLidos (o (6 00U bl Osel  pliws,s 15 3 SIS 5 bl
L bl ol Oldies sl o35 (g3lesl — o o smas Gl 0l 03 SIS s
At ol Ao YerA 5 Yen0 Yoer VAAA DAVA sladle o3 cowtd (glaosls 5l oslizul
Juaw Yo Jyb oo 1y e labiwsy 51 o Qe Sl i chor 53 (el b 45 Wilodn
el 4Bl falS Sl Comar Aoy YEA Sle cpl bl on o Sl a2ddS

1. Doygun.

2. Scott.

3. Zhang.

4. Angel & Lopez.

5. Hao, Sliuzas, and Geertman.
6. Tian, Qiao, Gao.



e 5 o Sl Sl a5 5 Ll Al Vo

R 5SS 035t o 5L R OUS Dgel sy 53 oS 33 DL a0 Gl mlid piees
e T 58 5 5LS Ol Al sl S gl (18 s anns g g
(YYV=yen
Ot 3 g s e B sl 5 535 cwp s Lol o Gl pled 4
s ool w4 ol 5 ISl BL1 skt 4 el plesl glaolSn S 5 5 50 x5
53 sl o me s glaelSind S Ll = i Il 35 5 ALl g ol
5ol wlaly (Ko 5 S5 81 (63 )18 = (golle glanaas LG

! 63 g &LM—LSJJG C)L:ww O
PN d:'JJ A
Solal sl il o gl 5 s = ao s s b s 63,8 ol G

ol e et e 83 5omn 55 WBly olins) 5 (5 ed SLelKS S Jold iass ool
(O dsa)

\“*'JL& 6)\.@.&}« uﬁLﬂ‘ﬁ asdlas )40 Z}QJV.-{;’-‘,QSL..)_,JG- (et sd)\ei sldes =\ J}.X:'-

WAL gie 6l e — Slelbl s 5 bl cu e 5 T4 Ol Ll S e il

lealSn sl | oYL olemalSls S N3 e

Lol S o5 alaas ;.
1.k > [ P s 2
dmohama D)z S = (= Ii_)i.— -
3 al 3 al | 3 L 1
G - K - j A o b | [ | o =y
A A 5| A SRR | S 3 “
T Th = Th ‘q 3 o E
= = = o
eakad plas
' TiALS VRET | Tee | Thiass | wvwvare | ge 24 i 28 el |4
ey Lael Sz o5 s
eeabad mlas
= ' T AN wYTES [ Y | Tt Vaas | Te e A = RIS B

(e 78D LaalSn pS0 .

™ ATA8 [ Ti.o ALTTY [ e | TEeaa | asTT - - - -

fes VeTaae | TRAaan TEAY W | THee | TWevE |TECANEY | Al VA Y VYR T e
[ami




Vo) ‘;Q?BJ‘ Lﬁmﬁ) 6[.& b&;)ﬁ—ﬂ L}.LLM JAJ;LAL.» VAJM dl.w

Ao (ola et 5o diate i AU w olantl (g el slaalSE S won e ) 2
YV sl (V0F4) (6,68 Sl Camer 4 a5 b5 O1S S oy 5l 8o, LS )l
S 5 esb Oleas 55 3 5 oy GLeelSE S 5 el bl 4 ses Ll
pled 3y Sl Vo Sl i gl Lol S olas a5 ol OIS Olins
s 5 slaobals f) 5l Lo, s olelbl LSJJTC‘“’-' S Kl S50 5 (gl
Laasli, Lol 31 gllbialS oy 55 ol ol oslinal (otalive 5 4l caol i Jul)
e oy 53 A3 615 e S 58 Gt 5 el 53 o3l lellbl
SLrolSs S g 5 Getdplenl ble) (6 ed ol S g b 55 4
i by pe el iy 45 ol o eslinal (o plisl 5 plesl (5 5me 53 Gbla) sl
Sl S s by e sl i g5 53 5 A3b e e T4 slls (6 e slaolKs S
(albdd = S sla Sy s o3 Sas Laly, el il 8 a5 ol sl
(& S k) sl ;S VIl VY ssus 5168 elensl 2ol iy 5 (o5lal &b i,
sl ol S Y0 Jl p03 e o ol Bolal s 4 5 Sl ol eslinl
o eslatal sl Colaa Lo {.Ja.ﬂb alas Sy 5l 5k, e Olelbl oSS Cr o]
J=B s easd ol 5 Glls edd b DUl 5 Sl Il e Sras 53 el
Lol S 53 e Oldains 5 Ol e O b Bies baalias il o Cillans!
SaslEas 51 Ll Ml i alay s St il 455 Sy sy 5 (5o
w5 (St Sl s Wl ol s oaal p 5 Wl e slaand ) Olubis)ls
b bl Lol ) e el 0l B S 0 g bl 5 ol
350 axdlans; go ool S 3 o 3 b sl iy oSS 51 g SR sl
ool )3 olg oy sots seww 5 0k SPSS D3l 5,0y Laesls 5w S0 5 Sledie O g0
s e e 51 S e sl W o o luie Fliss GWI 3, 5 eslizal b oo
s s el G (Sl Sl UL ) OLES a8 Al e /R0 el w8 S
Ly bty 5 sbome SBlil (pSle diile o 55 ol 51 aslinal L Laesls (g lel 5

Sl s sy Wl oz b & cabe U ol sdselot SPSS e 5 51 eslinad



e 5 o Sl Sl a5 5 Ll Al VoY

el il 3e Sl i) Ll S DU 55 (9 S5 — ool e i
3 @ladl (slanrl (S S e ) A5 le e sl pl ol sl (5 p b
baadlge 51 S o 00 335 DLl s Jlos ke 460 Sas Ll 5 oLl - IS
ol G il 53 GNs G Sl sl s e Sl (e i) a e Ls
i B s gt g B0US O el oty SlaolSa 5K (L ize) Lo oL (Laad o
iy 3 Shas b (o cplesl (o me 3 (0l plosl (Ll iy, slaols S i 8
S Olgean et ol ddgte e S0US LI s 58 bl o Ll guuai b
3l 1E 5o Sl z Olal (3,5 Jlad 53 Sl m o el S FYA L dgln Ol 5
5 Shms o e WS 5 s Y s el ol (e OYAYgie (6ol5 e 4l L)
AYAE « Glsdy) Sl ol Bl g S oo &4 o 3,5 Jsb 2233 ¥ 5 a3 04
g 3l 20U sl e e Veor Ly claﬁj\ﬂ,.: ol e st tL&JJl (Y. ,»
o o Sl e Ol g 0 B0 Sl izl 8 lae S 4 Jled Sl ol slae S
2V YW gl malr = )B) 53 8 o 3 5dome 5 plid 5 (b)) Ol slglin 4
ATA0 Jls (e 5 o o308 (Solodipor 2 en ol Do oy 21 ol
Sl iy 5 cmal 655 0 5 @ sy bldes] islapl 4 i Jold dgte Oli
Y40 ol ol el 58 ) Wledd LSis a8 ghyls (g3l 5 Lwy, YOV 5 Olzuas V)
Ol g 5 Dbl 338 53 ol s Candy el Joo @ byl & ar 5 L (V. o
@ ede Lol adl Lals il doss WSe 5 4l ol ans s Jb 5o dgda
bl 5l i pliws; sbaolSu Su 53 Sue pl (b Coner anb L Ao &S|
St S| Sletilio sy & len (it ped SR s 0n Sedas el 03 (5 4
s e A2 )5 S U e QLS gl 5 Olial (508 53 i gd Lo dnslie Lol
S Olal 5 5508 Sl ed Ao s 4 S YA BT ladle b dgle Ol gl
o Sl el 3l Ol lge & Sl pl bl Ol 3 il cpl s ol
e oy Gl s e 5 Ll cdsiledy 8 5 S (6 e b s i Ol
G=b &S Col lodas LUs 51 G CiS Ol oo 5558 5 Olial 4 Ced dgdi Oliw g



\ov d}b:“ L;iL:"“}J LgLa eK.‘I.:jg.w u—ihﬂ-’ dhu\:lﬁl.w r;'b.)ar.& JL»

M;@_&M))A_’cw‘fb JJ‘bM*QMJ{‘M&UMj) .]al.fu)\ L5>J" u.,flé ;‘L.’.J”."
(780 (o sloassly 5 Olal Sl 58 500 Sl ol oS inilis; Aoy 51 5 5L

e 5 g A Loai
eSSy

Tk - ¥ g Sy
e e S

S Olelpe (g et gl s S e

P SKSE 4 gt o)1 4 55 Adlate Comdge -\ IS
W0 cigin ool g el 5 Ko b Olalllas s sl

A o dgie g l0US oy f dled o Al (gols gl GO S 8 o

33 O ol 3505 13 850 Ol b —dgdun ol S5 5 G5 5o OUS e ol
53550 3580 m 8 BAOATY oy L 0T Comar ol 0 aralne my 50 20 LS VYT
me S e A 5l i 55 a8 Wb s bl o 3 S s s ey sl op mi gl
JS2) OV Lo Y40 i (g5ls 8 lelbl o 5 Sl o pe) sl o =
wsdS das dim b s e.,\,icL'nl el Lol S ozt glls oS adkae opl.()
Slajsoe Js>  fags cpl dadllae 3 90 83 gdme S ASL 0 4B 25 old Cnil 03
355 Smmar 55 03 (i 31 oS e b2 @3ly (it Al s b Salr 5 Ol 3 Sslr
39S Wlbta gy B ash b3l Jols a3 slagabl 1 o lle LB (S1 5 e



e 5 o Sl Sl a5 5 Ll Al Vog

ol ob 52 G5 e e Olsisay sk e aSST Ll 055 e etalie
TR O P I i LY\ NPT EAp i W RGO VIO P WL
55 adbaie ol Jeo 3 WANY s> oS (W40 gie (5515 8 Slelbl Lo 5 Ll
Ol 3 S5 0 i5w mil 5 LB sy Cu S o ol Gleas (usb 5L
O geies g (6 553 S blie 1 SO Oliens cpl il (g5 Olul 2 Olisd s g
R R S P e e I B L P e e T S ST
aS Sl o3 Gl YA E) 5 8 VEFAE Oliwas -pl Comax ITA0 Lo 5 (5ol e
310 (V000 5l Slel 55 0) A3l o L& ¥/ Sliens S5l day Jace 20 (Glad o o0l
b,y £ aSw glls bus, 0) aS 35 (ool 5 s 00 Oliens ol slaol&s S IS
UL Cmexr Sl g, £0 slias aSol a5 L Lo 95K b (Soledh e Olej o
o0 S 80 Lol cOlims opl 55 andllas 350 83 5doms (Llod g Jla 5 5 I8l s
Ol g Lo e DS i (slaolins 31 (S pb OSLS Olinas sl 035 (ol s
5 Sl 135 Ollabs 3658 Jlod Coand B dgte g 5ol 3 Oliens cpl Sl dga
s el 5B Gl CuS e 4 OSLS Olteeas Lol 8 OV s s Of Cumex
TaS e3p @bl 5 sy A Olieas opl ol Ko IS slias (AT40 (g led b
Y000 ol Sl 55 0) W g S sSms b (ol e Olo3 53 gy A 5wl gl Ly
53 9 >e dSlon g lo ) 2 sl Bt s UL Camaz 31 L, T4 sl &Sl @ a5 L

sl 035 ol sy o8 S YA Lol Ol ol 3 axdlas 5 4

Goos g Gl
Lsb 5l Lesas canm s g otal 55 5 (A0S Slalllas b s o Els 55 054!
b (gl ladd s et sldd ( plab (el 5 asly (oS G B s
oolde Gl o dt o Las il 5 ey  oolel cpl 35 o 3L OF ASbe 5 (glailane
(gladlae L 5 o558 (lex) Sop ol 53 olas oocplil e oo plsil & (ne
sy ie 0l San) S S wlade 5 (ol b s 6 ((Joms (larl) g ol



Yoo ‘;Q?BJ‘ Lﬁmﬁ) 6[.& b&;)ﬁ—ﬂ L}.LLM JAJ;LAL.» VAJM dl.w

(o2 OTAV G 5E8 e las 5 bagsls s Olosla) L8 o 513 s 2 3550 (o aloms
515 o5 W e sl alul 5 sl L,y oS Ldizes O hic oo 5 Olbedytil (114
La0le 5 lalad 035 JoSe Jool @ a5 L  3l550 s o0 g coila |y Ly
LoelS0 5K L bls al 55 p g 5 me ¢ ol gy Bres 5 O3y (S e 58 5 o dxn 8
Js 4 gl 5 6 ed Lol S 0550 XS o foe 5L glapllss &) sons 035
RS a5 40 S 5 s e ils SuSK L S sles S 5 g il
Sod 5 o s T3 55 by by (s qoael camgSys sl L Sl
e gt O3 (b eisa b el pole LS B alS el pailotaxl 5 g5 2
3,05 e HL OF 5,8 CIEl &S ol Dol pliwsy 15 o3 b el oS (Bsh
S Lacdle O x5 plrals dond 3 oS Aol b opl 53 (808, o VA0 5 5 50)
SLaol > 3l gals 6 ST, o M48 T LU s s Fo sl 4 S5S p ed
5 O gmmal 1) Aias o g i Osel o a0 S e Sl galal lacs by IS wle e
CBas o (i s S 055 SO Gl ,e S Sloy (Yo o Feo YT Siiels
T abe st b Sl Ll Gl s b S (s D Sl
oo gy oyt al b ablis g 5 p50 Sy (545 Gl L plesl ool
020 L Olpaal s ol s 5 Ols e 55 50 D see ol Dlevenal 5 (00l
O L0 5 i 31 8l 5 03300 5 Sy 45 Splad 28 51 o3l slal
Sl 5l S G Rt 835 03 S8 S 3l bl a5 ekileslr
Lk Sl el e obale e &l sl a5 LU 5o gk sl s
iy Aslres G & 0 (g — L) S &0 b Ol 5 63 S
il alide 4 ol ST L5 (5 30) abs) e s 5 5t slas SIS &k
- e el als g atle e GelSs s s Olgy SIS 0L sl pldS 2 als
Ol jar s ils Lo 5 Ll 55 (93 S8 —(gulela 3 S, 5,8 oo 13 eslina

1. Audry
2. Anas
3. Abramson and Kamensky



e 5 o Sl Sl a5 5 Ll Al Vo

o iy Sllol s Ses LGB w el peslle Sop dd 2 ke JUE L )
AS plaaio e il 35,8kl slats o s 4 Bies Ll i sl suds
5 s e s pes LB 6 S5m bt Bl 5l el (Sl Ll Sl e
e L 0SUS Loy (Sales b 5l bl b o S iopzlr ol
sapmamois Slas,s S U daulie 6355 Lo e S rmen eS|, slacias
GLas SIS (ol o aS oty w5 b 4l s o a5 asiie O 3 g
2ROl 3 L clite 5 SIS (ool b o Gos ol w0 b e 1) 555 ol
ol 3,5 —olle s e ol el s (0o YWY (st 35l e
ol s OS5 b Jlell goay S o5 Jes - S M Laots g (gl l S ool 5L
(o 5 et A 35 a5 0 O (63 SHLS Bals 4 538 bt oS S S S
el sy 255 Oy (Sl Wl sla e Sl ola s Sl e e SO s 01 e
Comio Jlad )52 Ok 5 (S5usliS QLSS dald Ol ol b oSl 5 aliana
i Sl 535S sy SLelSE S ol Tl (6o AT (shan) Sleds
mam s Slas S5 0o 00 has 5 3T sl s el s sdate glaliad oLy 5 LS
— ol (S5 I S Jams gl 5 Ll B 5 kS s b glul SE Ll
s 5 b ol pl o 0 il e UK L plas - GG 5 (olal (S b
Al es s Slas e 0808 laair 5 alal oo QLSS 5 oIl «old S5l e
L sy 5 Gt ladssn il Slag s ael 5 bacnlw ST L AL piomas
soml L 5o o gl a5 45 hien S 308 Ly, plol b s o 5es o5
Il plowil e 5 (glailaie Jsbes &ises dlas SIS 5 ba kil Ole  Soalen 5 4 e 53 B3

s @l by e el 5o

Gwas glaaidl 0

A0S e g Ol dgdn el oS 351l ColSs o)l e i gs glaaul
— e S 5 (s plel o a5y il dlisee LU wp ot das L 55 O



\ov ‘;B?BJ‘ @t"’ﬁ‘) 6Lﬂ D&JJ&M L}.LLM JAJJLAL.» VAM dl.w

L) i, Ldd e 2 les «OA Lo YAl wle 5 Lin)) 0T ol
5SS e s (Y8 o MYV sl Gsle) Js slacal (V8 . o AYAY (g5 50
(ol el gladely alis (o) S sl 03 S w25 L e s BB (S dan s
Ol oty Gl o8 80w ol sl o gast 4 5 andls Jameon 5 (3Ladl
RGO PR W
0 sy SlaelSa S ool 5 5SS 5 (6l (K0 550 s BISIS sk o
(el b e la (10 saman OUS (lajlns 5 b ald Sligin el OUS 0ol 1y
e g pl2d — g IS 5 o5, Se la el <C (solasl gl el (o
35 el el ol ame 4 a5 bl ol eslinal gl a0 580 kil
Jdrs g gazme 53 gy 3 Shee b glalin ) Ao g Sl bl Ciliss (glaolSa S
il gla et ls i3l Laliws,y ol s il o 1l Lael&s 38 il b oo (6 2

Sl Hlle ulul p slal Glapasls bl o sbae Bl (Kb — ¥ Jgur

WAL (i slaanl sl

it Slixs B el ;';:ﬁj‘-;‘
L 22 L ER L 2 4 €
bjg.Ln.ﬂ -y """:'ITLlp'“ _\Jg.Lnﬁ -t 9.}.:1":1.‘9_\‘ b_',iLl.F D g 9.}.:1":1.&3"
ety flﬁﬂ el |I=1_§_~,|| LT ,r'l_;:ﬂ
elaz s Ol
Tam\s Fatin s PN Y AT LYLT.NY 1744 ATAR Ya
pr
B 8l il
YATAT s AT LR YT E AT LR ] LN Y e ._':"L’L:"’.'I e [




e 5 o Sl Sl a5 5 Ll Al VoA

32 p2poa S he Ol
GEAY YT AT S R TYT¥ B T o/vA Yol ®iag '
gllin g
O il
VAT sy <A iy LTAAT] LFARRY T Yo Tihe
el gl s5
EC ICICH, P
T sfEAY sIALY N sl AL A ] 1Ay Wi LTLT
L NPT S [P T [
YA sfala s IAN «IAAY VAT wIAAY 1t TITA Tiao . .
Ssalas
Py psds Ol
LAY Ay Vary RRLTAY SAAG SI3TA 1AM Y Tige
iy 2l zal 205
Tyt BETR Tt SVT e SIANT LTEN T YiAD e
Agprgw falat 35
TRy LYY fova 1A LA it (et} A Tiae ! -
Apte b by
Agprgw falat 35
SJATE AT T STV AT 17114 el A Lar e
Ol il 4 g
VAT SBE AT AAIT WARL AT UMY OTATL TV (oSila) ¥

e D) e e s gl o Sles b glaliey, (Sl e e L s

e (ASb e odalie LB (635t O gty Sl pl 4S5 sbay il 0 s (6 2
gedkdplesh) baliwsy plo &y Cond (g fnlin 3 SIS hls L,y glosd Lol pl 5o
S (5558 sl 5 s ol Wile Ags ladlesle Js il oo (plosl (5 5ne o
3 eamen Al e Sla s (S Suld) Sledliplenl Glabing, s laliey) pla 4
Wls babin gy plo & ol G mlie Conds ol o Sas b glalins) (ol b5
2o slalw ) dn s dgde gl 50 SIS g i foled bl cpl sl J s

DL dQW}-‘ L).A>-LJ 6LAJ¢£.:.¢ DL )LM k_‘i‘fv_!‘ ‘)L“M wl««:‘ B J.!)‘J oMrL&J‘ 9 fL&J‘ JL>-



Vo4 e Sl sy sla oS S plas anlals s Jls

L slabiwsy oo el ol (ST, dgde el Ol bl Calits sl laelSs S
w‘/’:":"?-" oJ...j:(aL.GJ‘ slalin s, r)} &JJJJ)ML{&}U\{L&&»})M}‘ L}_.l'l.:...ﬂj‘) Jﬂa&
Llesls yolan

10 9 8 7 6 5 4 3 2 1
‘;_»l:...»‘,J 6“‘&3.,&“ (e 33}

sl sl elul el glaasls las Ol pal Y K3

WAL G slaasl sl

sy ol S 55 wlamrl el sla e 53 wilols Slae wlud
Lan 5l iy 3, Shes U ol 3 Lastls cpl LES], clede ed Gl bl Calises
Gl sy ps3 s 55 sl Lol sSv ple b (o3l Ahols 5 aib o SUL Lalews,
oy S plesl (B sme 53 Glaliagy 5 il e Dls 1) bl o 2 et eles]
Alesls jolaxsl s = a4 |y
ol (s Jedos a3l plasl Ly oS dias e 0L O S5l s 5 IS

ols sz s s a0 slalies, Sles S aw b, elerrl Candy 55 (g lalias



el 5 o Dl

Sl a5 L aor e

W oood ales!

W oae 5o

e dS ales!

10 9 8 i 6 5 4 3 2 1
P CI PP PN PR IIP-
alise Sl bl elail glayasli iyl Y JSs
WAL (s slaasl sl
sl bl bl p elaisl laasls kbl - Jgds
WAL (G slaasl sl
AT bl 0 ga3l doms slaby, g2red sy, slabwy, N
6b S bl el gy Shesls fl‘.”‘ L% rl.'ﬁ:‘ 7
P=/v oy F=voo Y4/04EY /YA Yo VEEYE YOYEYAY | slal Curs s

s Ol bl il laelS S s

frn 5 (oolanl yatli s Shes oLyl s

W

-Lﬁ—"‘)b b Lﬁo&}&ﬂupg:,\wé% JJ.&A CMJ) ev\.\irl.&«.}‘ L;LAL“M})JW
S e 5 slite slaas, s Cilis glaan Ut aisl Walies, nl s ity

(& Jsa)




- Fo.. . .
A\ e Sl ol gy la oK S plas anilela s Lo
. 3 » . . b . /0
QJW Jbl.w d"'l""| » 6;‘..,4.‘\'.9' 6‘.&&‘.& J‘“"".'.J‘ﬁ 3 )L:M s_9|j.>u| ‘Cﬁ.ﬁil.:.a —¢ JJJ?
-
WAL (s glaanl il
oty Slaa Sl ot
L » » » m
. ) sl s Slas L . pleal s Shs ) plesl ";
aflas | o | R P
) ol | ey, . oA PESTS) [
s, ples! pleal plesl
23 $303\S sl g y 28
CARN 2NN VA CVAR V7 ) SRR YA A VAYA Y AN T"wr o voe i
Olsliny, dalys sbowl
oWV WYY LAY Vg oY VYo VIAA Y " A 0 5 Jlzdl Cndy
ol s 2 S )L Gl
CTAT GYE VAT 01N GOAY  AFe YAy YN Yieo
Ly, g3lasdl
el o Jlizdls > eld 8 i
AR\ ARV L\ VI )] YEY Nee YT Y Y/t Y/t o 5 .
Gy el 3
VAAY VYEY  YAY VM VNE AAY YA YVA Yo Wl ol 3 63,0088 2
SN AVY O AAY vy A0 YV ~ Y YIAY  vge a3 el 3 Contes 2
s Ml el 53 St i
VOYS e VAT YRV WA Y YUY e o L
S S A
v AN VA Y VEeY VOEA /Y (VALY /Yy /Yo Ly; 53 gl A g5 Ul
CYAY A AV g VAT A VIAA YAV YN S50 O3 (s 08,45 Oljme
A 25 S35 N sl p
YW VY VAR AN JAVE g Y Yy
Bl
SYAY W VAN N JUA Y YA Y A7) #1033 olss
V1 AOY CYVE VgV JAYE VAT A7ALN YN Y7o S5 ) ad SRl Ol
VIYEEVY YAA VNG WL .Y YOV g sy ol Gl Ol
BT M VAA Y100 VAL VY YPAT o YEe Yoy (Sla) g5

Lls e s 4y et et oo eldolonl Glaliny) miins gla ae B

6L_AJ:£.:.A w_: DL u\_»;lL?LrM OML:.AJJB 63‘}.@_&& C))j_..a‘\.’ &Jmﬁ-‘ L)'i‘ Lﬁjj ¢.,\.~;tl.sg;a



el 5 o e Gl a5 Wl s VY

Ol sy dalys sloml 3 (63,5LS sler lacdlad 5 28 e pite o tigns il
Olee 5 55515 s 25 S35 55 31 Sulas st sy 5o s mlis A5 Ol
2l Sl SUL de e et 3 sl dplonl laliwsy 53 5 Ss sladls 85l 5!
55 03 o 2ase S e Sl elesl Jl s glalis; 5 Iy el e Ll
@badl bl 5o s e S 5lhe Ol OIS 1L 5 Jbdl Conds Sla i ¢ lims
ol el 3 (63,58 3 e, el s el o Jlandls s glaelS S 2 s
5 (Sleds 65,8 o 3aad) dalys el s Sledst 28 el 3 el 3 S 0
a5 b s g geme 53 Bl e Sl i S (630508 O Sl (ks Ol
53 b gl s See b slabieyy ol 5 mione sl gate 51 ol s 4 (Lo
sl e UL Slaal lls bl sy plo o s 2155 (BB e 51 (olau 5 5 e

SLrolSs S s pdims —(g3landl Lo li glasine 53 Sl SBloil Gl bl
gy o ol Iabi sy o pastld ol S, dgte g OBl Cilse s
Ol g i el laliasy p s drps 53 5 b oo UL Ll G Sl (63 540
3520 a1y Sl Ol a8 (ol 3 Sas b glaliw sy 5 il o Lls 1 Hlrs
Wlesls olazst|

JS 13 12 11 10 9 8 7 6 5 4 3 2 1
ua_\.‘;m‘,J sla a&:s_,s..» (e 30 J)

Sslite Sl bl 5 golaml gla sl jlae Bl £ S

WAL s slaasl sl



I\ e Sl sy sla oS S plas anlals e Jl

Cilis iy, aol&o S jo miuns Laxtls gla iz 5o Lusboly slas olal
;.Q.ﬁ‘)‘ )l.:) )L:...M.’ sl Lv OMCLOJ‘ 6[.&&...»)‘) L u.,&l...:: L)'-l\ ‘_);«..Sb.l g.l.@..:..n;@,& d‘;b‘
Lél.ﬁl:.wj) f‘jé ;.?JJ‘)J cJ.;‘)‘.} uo&;j&ﬂubdbk{) Mb)ML&;UL Lﬁt\'.wj‘)
u-lj-f*s‘(’l—"-" upﬂ)béuu.ﬂj‘)jwbw bb b &L&J‘) U'»’.J:’“':".'." &L’L«.«:}) .3)&1.&&

Alesls jolastl st 4 (oS Aol L1, bl

W oad alen)

ol g

9 8 7 6 5 4 3 2 1

Js 13 12 11 10
i e & 5 s

OJL&JA )U’L.o UAL.J 2 6:\.4655‘ duu.a;-u u"‘.\in -0 ‘_}Q
WAL G slaasl sl

OJL&JA )L"a-L.» U"'l""‘ 2 6.:\.».435' GUPL: J“ﬂi‘)b -0 Jj.l:.-
WAL G slaasl sl

AT bl O ga3l doms sty sk, sk,

45)9 sSa_' wa'\.:_;‘} &\Lﬂ})éﬂ.@.ﬁ\g fLF:‘ u.bﬂ)é [E% flﬁé‘

Py

5 ¢3laBl Cuxs s

P=+/4A0 F=Y/04 Yo/tVEY/44 Y /VAEY/ ¥V ARTACSTYaud
L gy stine

53 obslws sl &w,&,aowipr«s,m& Olis 3 Jsdr 5 K2
oI5 s s s e slalies; Sles S a gy (miame 5 (galatl Cun s
s Bl bl Calie el Sy e — IS 5 65 s jaxls oo s

s 1 Lol s ol L sl (gt Jdms £ same 3 oddplinl glalin ;) g



pler 5 o Blad

Sl dar s 5 o A

¢

(0 Jsd>)

Sglite Sl ulal 5 elazl gla s ld il 5 ke Sl il ke 1 Jgul

WAL (i slaasl s le

oLl Slre U3l Sls
. A » : w5
> Shesly eSSt eleal 3,50asly RStV SE eleal 3, Shasly eleal
P
i, elesl oS s, elesl R TS . o
rl:—;l
(PR [ B PR
v /40N Vert A WA \/YTo V/e VAR /o SN S0t
s
13 3L 355 plimale uels O
./0Yq IV \YVA Vv LAt VAVE /et YAV s R e
[EIpe
35 35 ge rlisule s O
BT AV Y/67A A0S A VALY v/at YAV vl
- Agte 4
3 tisal sl el Ol
VA JEVA \/FA CAVE Vava% AV Y/t T/YY v S Eoalcss
gy o
TIPS 3P0 SO0 U B BN A I
YT /e \IVEY v/eot Y \/PYY YIVe /Y 70 G e -
A= 4
= e 5 b
./aY4 oAar VYR e CIAYY /oy /it VIAQ Iy e R
Sl
R \ a3l eels O
- g sl ol ot
AT JIAOY Y/h0 A C/AYE \/EYY Y/IAA YAY  Y/e0 = i
Aete 4 5 Gy
e Coaglie g Al CiS
AZC\ Y YieQqy (RS i} vioVg Viggn /it Y/ YiYe 4 T
Ly
a SiaalES sl b Ul
s Ve \VIA V/TYA V/eon VYEY r/a Y/Aag v Rt
ol
5 0 15,5 el g Ol
viat ) YAV Vet +/AVA \/VA® Y/88 YA iMe T
Apte et 4 ey
/ATy A VAL g /4544 Rt Vamst LIA YA /YA (&) s

A dgie g o3 eddplinl sl (sbad — S 5 (o5 Sas s i L
e 03 Sl ped edaline LB (63 sgdie O gty Sl pl J L e Ll g re A
ol 5510 5l ol s sla e oLk — (g IS 5 (63 Shas Cilses (gla it



\o e Sl sy sla oS S plas anlals s Jls

gg,,;t_wg@”k_;s&;u&.go\ﬁjmw(V:\;twhba,u}w@u);
Olpmen slaporie g il oo slo) 95 (6l Slael 31 aliw ) plo a4 s Ao g
Ol dimie 5l 35 sl lasls el Ol e b 51 3 sm plimle (pels
53 by Shae Caslio 5 il iS5 i el 5l Sloys - il sl el
g P L pseame 5o kil UL bl plo o cod Sl 5 Shes b glalis
S, 8e Lglalonsy olas - S 5 o Shas sl i G-MICMJQ&:KJL:"
ol sy sl S gy 355 55 0] SasLS el Ol pre it 3 ais _glies,
et sl ST dete e Ol bl il lias, slaolSn K s s — oS
LaolKs S ﬂup@g;@&pujmp& SUL el gy aen 3l e.k..irl.'o:\ laliw g,y 5o
ﬁulﬁ@‘)b‘)J’Jlﬁ.)‘ﬁdﬁ.ﬁﬁ&bﬁ)bwl{duwﬁ)fﬁs ;:{-).SJ.S;JJJB

.J.S\o:l;uphazﬁ-l;j}QVSU,pLél{bJJ\wwaw‘r&ﬂdbju):éuhwj)

S il jad)

8 7 6 5
ey, sla a\i‘;’.‘,i.u Sy

4 3 2 1

wolie Jlsle lul 5 olad - A 5 (g3 Shes slajasld jlas 51 OBzl -1 IS
WAL G slaasl sl
22 22—l 5 o, Shas yartLi gl i 5o iyl e bl
bl gy 5o paxrld ol uS) g b ed Ol bl Ci e sl baelSs S



el 5 o Dl

Sl g 5 Wi A

1

Al b sl Aol 5 aal e UL Wbty dan 51 sl) sl Gt L sl
b‘.} b u"‘".’l—.’.)b Lﬁ-}':_":"ﬁ" L}.LL’I_M:}J JJ&‘L}LSLAL:.‘N}) 6‘5: Z.?JJ)J GJJJ‘.) LﬁoKI.'»jg.ﬂ

U.ALA.T?‘ DPMVSS\.L.OUL!\J U.MJLLJ‘) u-lf*“s‘g‘l-”‘ u.ajsm)) LSL%UMJJJJMLL&

Lilesls
_'_2;
2
3,
d= 10 9 8 7 _6 5 4 3 1
di‘-;m") (5"& cl.i:}\,g..a C_'..:JL..'&)
Sglae sl Jal..ﬂ 2 ;;;LA# —6.\:.“5 9 ‘5AJS.L¢.G ‘shd.aa'-u u.va'\g)‘j -V Ji.i
WAL G glaasl i le
QJL&SA )l:’t'd u‘al«w‘ x &w —6-\:.“5 3 déJﬂaﬁ ‘sudﬁ.’-u g"‘.\in -V J,.x;;
WAL G glaasl i le
FAHRPRNINPSIEESE by, by, plesl (slalius, .
6 b S byl 2wy, Sesly fL'sﬂu.b,uJ: 0 =
63 Shas Lol
P<e/va) F=8/48 | YW/OLEVAT | YONARYAT | YA/ oYY ’ >
wbat — s sla S5

53 Slslme gl canly SO sl Jokos Dgesl plal L das e OLIS B s 5 IS

2l sy s 2y Sl Sles S an n plai- IS Gl i s 50 Shes Ll




AR\% ‘;Q?BJ‘ Lﬁmﬁ) 6[.& b&;)ﬁ—ﬂ L}.LLM JAJ;LAL.» VAJM dl.w

Lalgidn 5 S ams

Lol on Ol oade g 20US (sl 5 5538 1 20US s Olseas Al e 20US

el 035 s5amss ) glaaas 53 A Sl B SL e LS Sl g
L ol e polad SULEL (55, 31 o500 OF ks 5 28 4S5 i
33,5 ade gs0US ol Ol s el am gie oS5 sla gl 53 oS 5l Bl sladly
slaliv gy SIS 50 yasle Sl glacil 5 besls Lod 5 452 i o 5
i 1 OLll Ol o 5 i s lilois S plesl O 53 5 ot go Jgdon g 4 oS
LSl o (6ot 2 i 1y 55 sddples) slaliwsy opl OLSLL s 5 Llos 51 35
sy s OUstas 5 laggyls el 5 Lsls |y Led UGl 5 Sleds 3l eslanal HUasl
O 534S (e i 5 o 5 S 5 5 lalia sy cpl biled gad (glodbite USCis
Oley b 03 sgd a ogn b baliwsy ol 51 (ol LIG osllas Cons s dilas S5 3
(Pl 33 5doms 53 03 500ms 5l )10 53 53 (ol 5 4B 5 Sl gl S50 e o
Ol 2 5ii Iy el S 5 055500 A5 gl ool ST S Wl S gl el L
Sla S5 3l K mamen (3 S dials I3 gl s sdoue 5 athya, 50 Wb,
Olacis 5 558 Al S ol jealad ol > 556 oK - pde dgde e20lS il
e N L e T
Ceale o L WS oo Joo Sl §ate bR o ladanlew 5 e 5518
OF Al 55 oad Ao g B0US (5 e e sy & 5 ol g 6 85 Agla g Al
S Sl ol 1 0T ol 015 olesa 5o pliwsy Cupde 505 Gam 3l AS ojlsl 1
5ol el s s 1 sy Slamses OF il Al o5 gl Ll e
el Blate 5 geme e S 5 e 53 B0 ek 58 0 dgde g 20US
Gla Sy s 93, e bls; 5 plarl Cansy o S ol OF 5l S =W

ol pleal (labin s,y o)l 25y Slalas ol ol s slaolSs S g5 a3 sMS
—AIS Gl Sy s o Shes Lals, so eddplesl glaliny; 5 slamrl Cunsy o

SLrelss S plbnl Clan o iy o ot Lo sad S 1 0 j0d 0 SUL L



eler 5 o Bled St dan s 5 LA A W

ket sUilse it 5 Sl 0y (Kb 5 ol files e 3 e 53 gl
S a8 S5 ol IS eyl en s IS o S 5 o0 Sas Laly,y b abais
3 SLs il sl sl elas| bl 5 oS @il s ailraen Ol i o
soass oo plae Ll 5 5l g e s Osal i ol sy laolSi S &S ol
Ol ol sy Lol s oy, 5 plesl el o, o dge g 20US 055500 L
St DUl 5wl iy g jis Olon sl 5 G215 0oy el by ool 03 S
Hos Lo bl Slldne 5 s Sk sl (18 53 (S5 CodS 350 5
= osle LD L5l b oS 503 e Ui edZplonil Slallian Ly cppame s 350 o
Sl Ol ol s GlaolKi S plbsl 5 dgdie e B0US dg) 0 b S
e e Sld 5 ses sla,lS e b plol Lol 5l (slakele LG
3l G ol L0 Sl 5 Slds Llg o el cpl ol c@ljﬁ
iy s eolatl sl (S Sldllas 51 S0 0 bl o530 550000 a5l
5 Sl didor slas S6 o, ST L (5 ol 53 lanw s QUL 5 bkl 25
3 abrdes w g ) plerl Alie 5 (S5 bl s 5 ol g3l i b
3305wl 315 O el o laolSa 580w i (oL 4 ol
e OUS 5 S5 la gl Gl (15 53 0l planil Slalllas il el s
s gloide bUs 4 ot glaans db 53 ol sleolS S 45 dgte alex
do i e s g Sl sla el Cus® g sl el ol aile o Ol ks s O
5 Uy OUS o GISE 02 oS 5 JialS sl (sl LB b a (ams (sloasils
25 83d e 53 Sl sla et 5168 pl Bgad a5d e Sel i aliess lelSE S
bsi o Ll 52 05505 Bl 5 (655085 Dloredl Slajsms 5 5 o)y 2 L 015 oo canllla
LTl as 1 o hie o S 5 sllcaan g ,m5 slalins, 83 sudome OS5L3 Olieans 5o
0 e 3 el p e 5 OLS e g 4 4 O 55 g (S sladsly Sl
B U sl (slabins s (Olwns 55 50) sUT WBIS (glisy 8350w 55 b Ol



1 e Bl s sla oS5 S lad adlel oo s

JLM Qlj_]a\ uil:...u)) Lguoli.dj&@@b)c)b.x})@u&»l g:,_ljﬁj&l.:.a*ﬂm

A el e g 50US @ O rles s e 58S Eel (g350 b oS 350
wbols

ATAE l3 5 0 55 el w3l OYAY) Ligde (g5ls es Wbyl L)

e gl ol OF S 5 pas slaals (805,85 (VYAE) o Jlsss Y
NANYY 08 Ll i sla s s olgr Sk olies,

s g L;,L,JK’,«/,JU;?L;_M sladis 5 o iJsol (\YAN) .’Cm;lj ole e dea, ¥
gl JAK.:..;‘J sl ol

OL,e wlivas 5 (b Co o Lol 5D ((OYAY) 528 slaglas 5 bagyls ,ed Olosle 8
S slagslas 5 ags,ls el Olesl ool Ll

e SN O gl gy (LA L (VTVY) § Sk 0

bt = G Dldllas s ly ol (63 5055 92 S8- ol le g (OTAY) L csdan
N XA Ll i Lol foas

Fot e o 10, O ) o S ol slalsn o L)y, (VYAY) § Sk Y

bt sroal 5 Lo 3,50, (63,508 - ol e (VYY) E Skaw A
NNV COD N ol gl s L8 slaid] 4ol fas

52 &S —lle G wols (OTAE) e (JUK OBk tp (ooe t5 chaw A
MW EONY Wl (sl i pamei] dolidas . glailaie lalllae

b2 0US o > slabies) kbl @0 5 o LOYAY) Lo Glp eslole - OLLE
ey el s Lilim Ao Silas olsl Cllis 40 perme gia g5 —OUS  AST L
Y=Y e AYAA ol sls o Ol g5 . olew )

2 e Al 5 ol Lol sSw (65ILL YA e O s el fp (N
AFN Y ((YOR LS i (g g,y DLl =

sz e Ay Ggd (i esST o OF Ol dgia g drwyi igy (()YVA) pesly Cle )Y
Ol Ol o8l (8 e S onel 5 Ll i 55

(Y A ool & i g ol b OYW) el Y



e 5 o Sl Sl a5 5 Ll Al 2

5wl Ol 0Lg bl Dkl VYA (gilad o osae il (OFA0) O1uLLIS 08
Ol bl S e cams o

5 2l Olsle 101,68 Olul 3 Okl VTR0 (Hladpu agoe gl (1T40) 0145155 00
Ol bl S e cams o

Lpod) Lasgipsle JI glojsSad oo Lol Jid 5 ke sla,gd OYAY) o cssm 0L
(s Sponal g s Wl ae aiyl Wbl IS suis e &elOLL) L GledS bl gl 63 40
Ol Ol b 5 Ol o201

e 4 0L, O e OUS by S pn (OYA) L la> (5L VY

18.Abramson, M., &Kamensky, J. (2002).Manging for Results 2002. New York,
NY: Rowman and Littlefield.

19.Anas, A., & Xu, R. (1999). Congestion, land use, and job dispersion: A general
equilibrium model. Journal of Urban Economics, 45(3), 451-473.

20.Bulanda-Jansen, A. (2019, February). Evolution of the metropolitan area of
Shenzhen; analysis: From theory to selected examples. In IOP Conference
Series: Materials Science and Engineering (Vol. 471, p. 112058). Bristol,
England: IOP.

21.Deng, X., Huang, J., Rozelle, S., & Uchida, E. (2008). Growth, population and
industrialization, and urban land expansion of China. Journal of Urban
Economics, 63(1), 96-115.

22.Doygun, H. (2005). Urban development in Adana, Turkey, and its
environmental consequences. International Journal of Environmental

23.Garcia-Lopez, M. A. (2010). Population suburbanization in Barcelona, 1991—
2005: Is its spatial structure changing?. Journal of Housing Economics, 19(2),
119-132.

24.Gwiazdzinska-Goraj, M., &Ezierska-Thole, A. (2013). Functional Changes of
the Rural Areas in Poland. Case Study: Warmins-ko-MazurskieVoivodeship.
Journal of settlements and Spatial Planning, 4(1), 53-58.

25.Hao, P., Sliuzas, R., &Geertman, S. (2011). The development and
redevelopment of urban villages in Shenzhen. Habitat International, 35(2), 214-
224,

26.Tian, G., Qiao, Z., & Gao, X. (2014). Rural settlement land dynamic modes and
policy implications in Beijing metropolitan region, China. Habitat
International, 44, 237-246.



o9 adlae— agh Il

DOI: 10.22067/geography.v18i1.84086

YE ol Slad YA 0kl 5 ol ) et ot Jl (glal haa 5 5 Lo U

b, (I8 5 e GLILL el o

(O 5y Oliws g 1655 90 andllan)

(0121 (ONAL5 Bl sy 5 Olimnw oS ¢l sy 57,000 5 5 WA HLsbwl) Lo (goladn

tayenia@gep.usb.ac.ir
Sk 58 Ot Slaaly Ol sl 5 Olinsws NEEHN (2bwgy ol g Wl (5 555) 515 gUsb sLls g0

(d gme
mehrshad_t65@yahoo.com
D115 Ol gy 5 Olmens o8N (w5540 2 5 Ll byl i) S (5. 9205013) oy ot !
(01 !
ebih1359@gmail.com

WA VA Law

oS>

2345 530S Gt Sh eGPl 3 po st e (i Jalse plulid i lual
ol s 8 als glacwlb codbse gl o sl S8 LU Lyl s
S 5 e Jalse s cialllan ) B el el s
Ll 035 (550 Slalins,y Slims goILLL

(oS 5 AS) S 5 O plondl iy 5 52,8 (OBda I 51 ol Godo by,
L NSY0aAT) 50 Oyl o Ol g oliws, glaslils bl sl .ol
At Sl S s 53 4 s Olse s DB YV 018 58 Jse 8 5 eslin]
axlas 5 (PRA) s, sSolie abiol iy 3l e Jolse ool sl
) b St Jus Sl Salsls belse olulis gl s (Jowe Olallas L
A eslizel s 55 bl s (Osdly =38k = 555 -LM

Dot 0 5 b e Cixd o belss 3 S 31 0L Leasly il /asl
Lol 5l e ILLL (el o e sslasl Jols Solls Jul

'“)‘:"°J}:’ LS:LZV’})

VYAV /A Syl s VPN ANT il 3 6


mailto:tayenia@gep.usb.ac.ir
mailto:tayenia@gep.usb.ac.ir
mailto:%20ebih1359@gmail.com
mailto:%20ebih1359@gmail.com

e 5 o Sl Sl a5 5 Ll o Al VY

Sl s 035 cmalal anb mlis Cind o 315 0L gl (5 S e
L 1y ol 8l o i gslasdl Joalse ¢ asae SISl 5 Slodst 5 i 5
Lol sl ¢ odane (6,lLL a4 L2STs 55 ool anils Ololios, Clune (6,0

L3S Ol [ U 5 o g BB ale O3S Jolie 4 o2tls
(S5 3blis (gl Coinme o S3lpls Bl o owe dle e laelslS

Ol Ol
dodde )

Ay 3 A5l e oS diees Lay 528 (golatil Glaclad o S 5 (S sl Gbbe

2 MY G o 5 Ol G 559) LSl ey Glats 5 28 (golabl dan g
S LS 53 oy S o pdicaad 5 e 5l iy el Jl- nl LLOTY
Ctonn (Y o VAL (GLEL 5 aner s (o s cp gmanais p ) il o Ol Lal
3,502 O3 GOILU Ll )5 5o ey 528l 5o pliwsy Gble o s 53 51 s (iles Sl sl 5
o g Sl B TS el s Ghle ) (VP8 o YT 05,k 5 05 518)
osle (8 oo VAL holonl) Kl S 13 ann s 5 A5, Sl Lol @il 5 ios 5 4
e 3 o5 i i e ladl e L v\—ﬂb-’p-f Sl sis 5o ol Gble cpl
o2 T 0 TS s e o3l 5 Gl (e Bame a5 5 (530S
o2 T LS 5T gola) col ol 0T OLSLe Cians (g lLL Eel a5 (V4TS
el s G\_;,«) Sbds 5 Ol cwlsl L ol kUs oA (8
S e stdame lawies Sn daaly ol 53 (YO Lo FYerQ E Shy 05 5 OUep S copl o)
5 sl o) ol g Sl Ctime (ol 5 B LS el b e

co_wt?w cu_’.:—.]a 6[.@&:«.:2.;‘3 O Q[.:it,wj) L;J,iv\._gWT |JJ~) (Y-\V s AERNY% aoﬂ.“jl.v

1. Gautam and Andersen

2. Eakin

3. Harvey

4. O'Brien, Quinlan and Ziervogel
5. Jiao, Pouliot and Zena Walelign



W S P JC R C O KW R WP WO e

o2 VYOS 5 5 ) ol (S LaOlSe ol sl solasl  eles]
S gl Gl Sl Citine il LS55 6 AalS iames (ARVO
DLt 55 tme slas S5y 0V o Y00 T 5 SCul) 3l WOl ttme slacs b
Sl oo glad 5 mlie 4 anls loms Glalo o 4y oo s 53 (S RlaL &S s s
OLLSan 57 i ,30) XS o S b 5 25 L 1) (500 slaliss slajl sl i oS
5B L o lacd By atome Jalge o p B pen 4 (T2 YA
03,5 s by A s Sl Oldie I (ol a5 (Slims LU
Gl slivsy slaess o ool 53 (8 .o Y0l & a5 S i (daxl) ol
5 e O Bles b miams 5 (o3laBl an g5 laay 38 5 5eS s w0 eslidl o
(e 5 Ol o) ilian (Gla) 508 4 Slme o Dlogl e 5 Bl L ans Sl St
Slasle S s 5 ol Comex (LILL (S SR ALY
GbLis (zmen (B8 o IYAY (glde 5 (5 bLS ealls)) Ll o axlge ol
o sla Sns sl ol s A 08U S lakioe Lyl s 4 65
-l Gl w00l 3100 Lo AYAT Gl S als LUk JuK0) Kl
wlo o Sl 5 Gble (pl wbie 51 (S50, GBSl 1l oL LB s ol
E ol 5 oSl w8 L0k S) Wlas o o500 Mid slacs 3 2l
Slabiv sy o3m a5 Ol sl 5 Ol Oll (55,0 Slaliws, 53 OV o YN0
Ol dalys 0351 Gl «S30lES L3 sl OB (L 35 Olslw (53,0 Ol 4
sl adbae ol gl sl Bl gl sl SUSEs Slaaes ( SH5 ¢l 5SS
ol Jlas a4l ol Lol ciiams o ILLL s ol Slilacl 5 Sllans 550 sl
s Al el (sl 5 esls ks 1 355 tme g ol 5 1 (5 (U

9 J_A\j,c 4L gazo ds ) u_:( BE .«\4‘03) UK} S g LBL%'L; Lile QSL’JJG;- L;LACA.JLU

1. Turner

2. Scoones

3. De Sherbinin

4. Ahmed, Diffenbaugh and Hertel

5. Guzman-Parra, Garcia, Velasco and Vila-Oblitas



pler 5 o ole b a5 5 Ll o Al \i

Came OOLL o Ly miame glacs b Wil e (Solgls 5 Jos slaals
Ol sl Sl Sote ol Laagle s g5 bl il SIS 5T by slasl sl
o ol ey 53 il e ey, S8Lianw s 4 ar g Cline 35 Sl
Gl o s Ol e Ol 1 3 (55,0 Slalin sy Cotiume (6 ILLL Jalse )y 5
Ol et slabin gy Colomn GOILLL e Jolse o Sage tdd 7 lae 5 Ul S Good
Slmo s oS Ciime (5L 4y STy s sl slaslsls 5 SalaS Ol
Sulas S 15 w1,y i
R Ay

ot aalsl 5o oS a8 el Sl e J5e belse 3) e 53 9oL Slalllas
a slaadlls 53 (VWA0) L foly (gderl ( JS 55 355 0 s 5 Oladllas cpl 51 &
e a5 S ik o ol 5 At gl Ctume e Jalpe Lo
on (YA (6353 o S 5 5805 b toml e Jole 5 ke bles
OLT dsdlas s sy iy Gbla Lol il 5 Cuians Gladle w Cons
Ciame (Ll 1 O iy S s Sl o olanl Ble 4w 48 sl OLES
Sl e S5 Jelge s 4 OYAY) asls 5 (655 S adas cilinlOl s 631
oML 5 Jale o Sage Ll 3 5 Lol a8 W) amt (pl 4 5 sy ol
PRSP WY S = RPR R (Y010) " Ogu oy 58 e o el Sliws,y Cdone
@33LaS (535S b Dl blie &S Wiew ) 4l ol 4 5 Ll Uy 31 55 sl
o (P T 5 s b e Oluli sy Cotims (1L L3 e ®le o 5 JLSis
S Doy ame opl a5 Bl o G5 53 sy Slone p S5 Jalse o
e ol 03 S la e (6355LES 1 Jlndl (ol pae Cd (Dllan e

53 el JMaly Stome 5 Julse e (TIV) DL 57 o 13 o0

1. Loison
2. Liu and Liu
3. Busse



\Vo S P JC R C O KW R WP WO e

e Sy 5 o3l elanl ( (Sim b g g5 oS 313 0L OUT ol st ]
NSy 5 Dy (S5 Sy il e gty e e belss o e
g Kl e slalies, 53 Al Sl el S3e Jalse 5 a1l ) a0 (T1Y)
J=l55 n P o3l Sl b Ble pr (LA Cnd g 45 i) e
s (Y1) T 5 ieSST 5 e n S aally (oSl 1l o Sioms L S5
S L)y D b g sl gl malgr Alaa el (GILL Jalse o
Ales s gl Ctone (MRLL Jslie St reb Sl bl 5 (G bl e
iy slasl bt plas ol o S5e Julse sy p e (T TEL 5 0L Ky
wils sy Codone sy e 8l LS oS sls 0l 0BT Gk gl sl

!

Geow pulid g, Y

Gt gy N X

OF plowil gy i 31l o 63 )8 Sl ¢ 58 51 Sa il ol G
glabls Oldlas 5 golaal iy 5ok 5l b Oldlas ail o (&S 5 &S) S5
Aib e Olsl s Ol s ol clajlsls Jols (g bl aelr s L;J,TCQ
A Ll gl YV O1S S Jga b 5l eslinal b cadgad e e (sl (NSY04AT)
a5 adses e e b ol esliiad b Olisns 5 s pa &gl oliaS 05 S jasils 6l
B glils gl sy YV ol 1 (gibay Al o 03 05 S el Slisager (S 4500 )
00 ol Obanl s Obsal (liw g, 00 5 50>) ade glalin gy do s Yo Olgl o Oliw e
() dodr) <5 3 el oaler Jolial oy 50 4 by

1. Peng, Zheng, Robinson, Li and Wang
2. Berchoux, Watmough, Huttonc and Atkinsond
3. Wang, Yan and Yang



pler 5 o Blad

OSSP

A

Olsh o Ol b (SAOLps & god 3RS 5 unaar Mo S s\ Jsur

WAA (i slaasl 5 1¥A0 (Ol bl S e sisle

& god ol
Cotax | LIS Ly, sl Oliwns o
JEE | ey,
\Y g YAV | AA Y Sl
v ¢ a0 | hary Y. o5 dls :’%
Y v A¥VE | YYYQ A S5t
VoY q EVAY | VAt £y o g 5,
1 1 geoy | VVoi oy A \?5
ov (L IR LT B AT a\ LI
g 0 AYYT | Y4 Yy o&eis }L
i1 0 VYAAL | YeAdQ AR Sl Ka S
Ve 00 44££4 | YoaAl Yvi A &

Sl bl 5 aS o sa 20 la i, 5l iass Ul o 255 =l Gl

Jolse ol ety 53 5 sl Ul 4y S ol (sl 8 eslinad (blizl 5 Lo 5
A sl pliwsy (Solle oLl G o) sl gl sl cliae ILE e
e OILE (Salplr Jelge Lol e tass ps i 4 2 Sl Gl
o3litcal (O gmdly =3,k = 555 LM 550) (6 0l Stz O S5 Jbe 5l Ll il

P \_A)‘y\;- L;LAO):_J &qufJMg):&j}i rj,w d“}w LY L;i;cwli 6‘]: L'LiLg_’ A

osle_ul (L;."J‘JAJMJJ) JL:@}S)LJ)‘CAJ“:MLSJ‘%[{[JJMLSLASFMJMSU

Ly aS 38 515 aul 3,00 5 oo Lyime glay 5l esbined b sl i sl A

A 4 S a3l i 4l i YO 51 UL e (gl 508 e faend amasite (53l
SUL S (VA S Wl a5 b s il £ L5 ST g, b slazel g 0 Ol

(Y de}-) Sl 03 4 J}J Q}JL; L;."Lil'.’. 6)‘3 LJ,:«)M )‘J”‘ LY k:«‘?f d‘jsda G YA )‘

1. Cronbach's alpha



W S P JC R C O KW R WP WO

s L

Wi o sl o b STV Sy

WAA (Guiss glaasl ixle

Fls S Wi R e b
IAY 0 solasl /b
s 0 ol
/A 0 S
+/VA 0 Sl
/AN 0 b
tIAS Yo Js

andlas 340 03 gdone Yy

Sw ol 51 Bl e a8 VAV (gl Ol s ol 1740 Jle (6 lesd e b
- L;Ju.)' S >l oo HAYNIY 5 Sl sble ,s (lsl= YO4A1) L& 44884

it e Ol gd ol Ol s, Jool Sl ansdS 53 3L e a5yl

o=l aslis ase 5 Jleldl Ol e codae L;LaJSLM&J,;'- Cjﬁj L Js s soosles

‘5)‘AJ\J.QLLJMJ—M&L::—M‘}) QLSLw QJ;JKA“;JJOJU\.GJJ‘ w‘ &L.w\ 4;.9[.: lef«.ﬁawa

QM‘GML&M‘U@w‘d%b))@ﬁ@“b%ﬁd}b}#ﬂbﬁ‘cw



e 5 o Sl Sl a5 5 Ll o Al WA

pI°45'0"E  62°0'0"E  62°15'0"E  62°30'0"E  62°45'0"E  63°00"E  63°15'0"E  63°30'0"H
h L h L 1 f h I

:FU"O" N
T
30°0'0"N

37450'N
3

27°30'0"N
h
T
25°0'0"N

i glodaly

27°15'0"N
1

o digai glalivg,

r4 -
= Ol s st
& ey o G
3 ) @l g

K SARTS SRt

D Oz gl 9 Gl sl

axilas 3,40 83 gdoes &Lg|f.? Cord g0 4l — Js.f:

WA OB L, sl

GS A Sl
O_.{‘.J‘)‘J‘)‘j_gj‘.)\_igg:ﬁ_:ij_g{)‘) Uﬁ)L%-)JduA d|):e.,\,.25L>}J\ bjgi‘})
Gda L VAAY as 2l s sliasy Sl ann g slas S,y 31 S Olseas 351 2l
=605 d 5 slislo (S ) ol 3 g s 4 plies s Slelaxsl olsy a5 5 b i
9 qu )‘ msjjjwb ;MJQL&; &Lﬁu )‘j‘"ﬁ)""‘ﬂli QAIM“M (Y'Y P AY40 cbj.‘.i
Lol alys e (Y0 Lo Y18 Ky 5 s (S ST) el il slasls]
slac Il 5l oyite o gamme Sl a OF Glus a5 35 (i yn gl b Ol e
LS S s S sl sy s Las ol o 1) slazr! sl glac Ll
4 o)u‘ l—i (-\f.f. ‘TP AYay ‘J—“"”UG)—; 9 ‘_QJJAUQ)}J_ (S 5P cL;)lp-e.:.dw,U\uS))
e YAV Glsl g sl JU gb) 55l slaml Caliss C}k.w S EY J s ‘_;La.,\:.ﬂj.'e
J_EAJKQAJ)‘JWﬁ@‘&uéﬁ})daq—j‘c&mj))‘v\ig%Mbﬁ_}).(\"'

1. Fang, Fan, Shen and Song



W4 S P JC R C O KW R WP WO e

(835, smdas) IS L Slsl Jole copsme o 1y bl g pliaand 5 olies
Cnl 4 L;.L})' aolas 4 olaws ol eslgls G glac s 5 b ol dac LB
i a5l e oS Sl Il Cltime 3 S bl (VYE Lo THY0 S
(S5, o0 S 5 (6,5,30) Al Ciias Sl El a ol gl b obls 5l as
ey slagle w5 Laglyls () Jols e s ‘.sjﬁwj gl b (YA e TAA
(S ) LSl e (el sladle ) o gee slaslo o L (& E(uf.uljjl}' slal )
(Yl'-\up ‘V'\Q(LWT} u‘*‘sﬁ mfjajb
bl il s OAN o YNV T Sl 8 (Sl slezl Llo o 5 Je
F 5 S 5 e b IS 5 0 3l s Ao mhs ol 51150 a0 sas g
Sl (655538 Dl Libe ) 55 sla slls Jols (Spd Ble s (VY Lo (Y0VY
wsly sla ol 5 Sodi Jols Jlo ohls ((00Y o YV0 F aul8 5154y 50)
sl cslig 5 oo slge ‘u:jyic)a_ﬂ ol Ll Bl e (YN0 Lo Y VA (5SS
6\.%&:,«;3)19 ch;.:LLE ¢LQL;_:.L:‘)3 L(Y'Y’ S AY4a0 chﬁé)jgﬁlj}.u)u ‘6)|J.:3J»l>r.w)
e YWV UL 5 sl b ol ) dib e slea] Blo w5 lpls elazs]
Y10

- ARAL ASCOIPRNNPY L oo a plyls £33 @;kadu‘guﬂ s (g )
53, SL LSl 0 ) Gl analr IS 4 hate Ugeme doee (sladslo o (TAY
(YY) Y dlacaaul 5 dos LS5 ol 2 Lall, s (A0 o YV E (K 5l

. Scoones

. Wang, Gao, Wang and Li

. Worku Kassie

4. Flora

5. Donohue and Biggs

6. Turner, Odgaard, Bocher, Dalgaard and Svenning,

7. Nielsen, Rayamajhi, Uberhuaga, Meilby and Smith-Hall

W N =



e 5 o Sl Sl a5 5 Ll o Al VA

Bl dgn oS e K (Ol (s be s Blo o dzed a4 1) s glaale
-3 a sl il il (bl ale 5 daslnl 5 Slo sl LUK 5 eslr wsle S5
o glaagle e (Y410) 2ulS 5 15l 5k diles S s 5o slatlo o 5 0l
Sk oy iy Lo (STRIL S 2le b wlis 1ilos S ol 15 &2wd 4
lacsle ny s sl 5 milhe GBIl 5 oges SUGl & o 2w Lle eloz]
L eieSST 5 3 S sally (oSl s 5 LIl ceslr gl dile (s 5
5 IR O s ey i) rb Bl B a1 s slagle o (Y4)9)
UK 5 LacSTl o taed i 50] 5 cdlily SUGD o yae Lls (g
Ailes S s (J& 5 o 5 S8 5L 5 slacstla s 5 ((ou 8
Lib g DS A bl gl im0 A a (SolElt 5 e Ll p g 55 e
O yman et (S bome LA b 0 s Ol iy (T8 o Yoo )
315 JLs 4 1y Coligmn (LU WOT & oo 2 phe 5 3l anslr 5 JlE lagls
Sl s s 45 Sladlas 1 (ol LA Lo TV O 5 T )
o2 TN Tpel) Wl S L5 s 30 1y Cdame s glagle o Sl cilantls
sliess gble (IG5 5Kl (Yerd) ol Kan 5 FLIT L 5l Jls Ol sie 4 (Vo0
(K 5 03iS Glappmey ool Aile) acd mlie (SOILLL 31 (oS 5 4 a2l
e IS el g s (Ca S g g (i sel dhe D) elenrl Sleas
Slaale w5 SUSis b 5 o 5o (T01E) Kgun 5 003 (SBSL b 5l sl
YNV J 5058 5 S o505 s 0Ll o diwn IS 31 Sliey,) Clins 5 slaz>
bl a5 K08 e 5l s, ciime il sla olls 51 S 5 aS dsls oL
B e s Ololiesy Coiume  ilises GlaS pi &S Conl Lo e osline (5108
5 b e Sl abol (ame Lol 5 oS sls 0L (YY) (SUILS 5 sl sl

1. Ellis

2. Tittonell

3. Mbaiwa

4. Alessa

5. Van der Zanden, Levers, Verburg and Kuemmerle



A S P JC R C O KW R WP WO e

S aias 5 3l o | bl aiee glacdles Kl e Sledst 4wz
Gl = e hle olal Blo 5 Ly 3 (SRl (5355L2S (YVA) TU15 6T
GLasS 52 (Y014) W5 niSST 5 i s oS pally (oS 0 513l e Cdms
o e S S s s e gl GlalE Sl Candl o (5505l
b dls ol Clame Sl bagle w5 Lacs b
Al e 355 sla s a5 L Oyl ime S s 4 (EST5
Glagslwl (8YE .o YOV OSen 5 50l 5) S |l 1 glaklie glag sl
Far 0035 20N Sl 0l a5 home (SIS 5 L ablie (g o1 48 a w0 (slellis
s LA ptn S pdicgn] il Ll ) Ga (¥ o TIA T35S 08
Shodaze ulide 53 Sl (Sas Wosed pl (0. o TV 6800 5 Slued) Lib e
53035 Usk) 58 plamil e mlas 55 5 o5 iy s e canalr 35l > dex
ol slaS ph 4 (ST s Wlg e slblie glag sl il (VY. o YAV Sslo
53 Ol i il OUSCas) Jb L (el bos 5L 5 s and Ol ast) L

@&jb)ﬁb}@)\ (\Yo P Vo cf‘};\wDJ..JL (L;ib‘" u:’ﬁfﬁ‘J|fl" g_M*SJJ

mas LIS e i Sl e £ s Slagle e D05 220
Sl (F s(la glls s 2 (ol i) FRUGRIgE Sl (V 1353 (g
= S (Ol (L0 L8 (F 5 t(pe Lile g5 sl Dl S8 sl b
503, 5 & lge el gl Ll 5l 5 0 aS 555 e odalin oK ploiS , gle
ia ile laamdlSe Sl aslizal Jold b di5ls 5 o 03l 10 4 1y 355 350205 51 (5 5lMde
Olsmsas S ol Slls o Lol Sl sla obils ol il sba ol (553 (5,50
o sel s Shale i dp Jold b gl ool )l IS Sl Ll SO
—ablis glagg sl mal ) estial (Jl= ol LAV s L o YOI Ol 5 Tler) diteen o 8

1. Agarwal

2. Williams

3. Eigenbrode, Binns and Huggins
4. Shisany and Mafongoy

5. Chena



pler 5 o Blad

Sl a5 5 Ll o Al VAY

wlo e 5 (Sol gl Glawle o o s 5 Cdims Lo b L glos 2S5k 4

3 S e 5 A5 e sehe s

‘ liwg) Culoro 2,105 51 gasloyuw g Joloe ’
JL
[ sl Clamo 9 Ghleo )l 0l 8,509, ]

,—[ Mtiqbw ]—‘

[ SOlPL loaslo pu J

[ oo slaaslo ‘
&oLassll Jlo

—E
sclos! o9 Oloas
b slesloy;
Sl ey
prlle $oslo- ol
N

:}

[ gy Culome SIS 2 )

[ by ) e (5 Il |

SRR (R Jae—Y JS.Z

WA OB LS L

Gwas glaadl 0
BE L_A)‘j.:\;- 6D°H)M¢ML§)‘J€.‘{LJ‘J53“ ;J‘fb- JA‘}C— r}) U&-JA)J AL

A Ls.:L.»L.J AW ‘}spua Mb&wﬁ )‘ ealaa! L> CM:...M 6)\4.1[.3[., “ U.IMSU



AT S P JC R C O KW R WP WO e

Sy Cotome 138 51 Jons slassle 5 Jolge ) 0
S Ciame (MOLU o Jalss g liwly 5o 5 sl e &0 255l 6
08 b Game il s ol b Gl gl A eslinal pliasy (S L1 R
o daaslan 03l plnil 5 a0l lad 5 (S5 ads sdalie b 5 Olalivsy Ols 3
o (oliws,y O Shged 5558 L sl 31 daly 53 Olas) owe Oladlas b Gras (sla sS85
Bl OLT Sl b pss B e 53 el 035 o3l time e Jalge olulid
s Oladlae 15 51 eslinal b g g Al o 5o A ) Celime (ILE 5 ol 51 S

A &buﬂ) Lg.xylsh}.at‘}&j‘wj)bb)b}m‘)dbb U))“:"‘:“..MLSJU{.QL J"'\,};’

b mls

Wl Ciands s adlate lalin gy b b sl oS 31 0L Jolo cnl sla s
S ke Ol e it GLulid QS S5 b o b Bl p S
e Jolse 3l sdane sla JLSis g3 ngqcu 5 gmaS a5 adls Ol oSS
5 GoasliS Sl yame [2alS Gl 5 anils oob) v o 0T Cliams 5 oS ol
slalid a8 s b e oo (7 JS0) ol ot adlate sladlindss s S
Shelge s sl adlaie St O3 558 5 FUSK 45 Ll L3l Ololiw 3 e (LS
jqéu,wﬁa@ma,;.wmuys\,ouwﬂj@;gux\)swt
S K s oo 5 golels lanly 3 (B JK3) Wlhe O3 i (el eir
108 0l ol s S plalis |y axils s 5 osllaal Ol 31 &S b Jolge Koo
=8 S S e B Olaliag) (Golals a5 edd Lol Waliay )y ol he Doy 28 oS
.:ﬁ:;ww\@gjgjuééslngﬁjb’



e 5 o Sl JEETE MY V- AN VA

Ol gl Ol 1 (ol gy 53 Ol O3 23 5 Of mlo 3508 Y S
WAA (s slaasl s le
=

Ol gl Ol 1 ol 53 @10 S 5 o) ol i — £ IS
WA (i slaanl i le

s Sl ol
sl ile ¢ Al SUISel 4 T s pde QBEASES 15 Ol a4 a5 L
S e pend 0T &S @ 5 OLles (Ol e «oildg S ,0) ilig S1he 5 SUK
SalS 1y il USie 4 Ul e (oL of glacsla s g SUSl 4
S (S e il 3 1 3550 (sl ss, OLEI 3 3 58 oo ol e @ oo s 5 a3 8
i o s sl gl e LT Sl e G 4l sl 4 0T 0l
S OLEIS 3 sl sl o ot glacs b Rl e 0 o e (iman
Bl dalg 2l Lol LS b b (Ul cpl 4 (S5 a8 Wi g ditee W1 .S
53538 o)Ll O 4y QBUSES 5 oS 03y JUSEe K03 51 35 L 4 o s pke
sely Il Ololiws,y 5558 o &l (Kb Sleast L SOL 6 S n adats glalins

4S sl QLS s oy s (0131 ) ailaie (6 g S| e 0 azaly s glacsls L



\A0 v 2l AlE s Clame ILLE else e Aa Jl

ﬂWﬁLJWQ)H@JAydl (0 K3t deles Ol 515 5555
el SIS S OUT tiame glacis b 2alS

ey 2

Ol gl oo Ol g (slalin gy (5555 DUl 51 (5145 g 0 IS
WAA (i slaasl sl

Mg slacsl )

o S35 LS 53 JE s Jem s eslr s QEASES 0 Sl h 4 e s

Lol slaaSd 035 bl il s ol 53 ows ol s o S 050 S
Sl 3l glatus sis adlaie oLl A sl 5l 5 (U JS0) g 6 (150 L ik,
b 35 il SIS Lall Ctims e S a5 @ 03,30 595 s lalins,
Clgame g8 5l ool s 2l oS ol Sl 55 (65,58 s Suls 5 LS
LS U st baadands 4 ol Coad 4 1y Sl seame 5 355 0UUs 5 baadansly s
Sbalie sy Jo ol (o500 Lol ol miams oo ool 3 llge 51 G s B
F5 Slatas B osnS 5 J8 5 Jom aid 550 (L 810 5 sose s 4 adkae
Cdome LU @ e ot 18 5 ol D50 4 sl (pl aS Ltn 55 4, Pl

el ol a0l



e 5 o Sl Sl a5 Ll a Al A

1 Sl $Mabisy bl sl 31 5~ IS5
WAA (i slaasl s le

solg -l

SIS e e &5 s oS dzils Oledl QB AS ES JLie (solg (slrler Jole da o
- s 5 b 35S ool sl el adlais > Gls; Cmio 55 o gl 4
Lzl Oly OB S S jlie ol 033 opals aOT Cidams (OILLL ks (glasl sla
b b 80,8 s i 5 A3 e oS Dl ade slaliny; 4 S b bSS S
SasS (550 Al ey 3 Ol 58 o Ll o e Ol (5 5 8
s5ors Wes 5 diten o b 425k 0pl OISO 5 OLS)S 8T a8 dasls Oy Ol e
g 53 e LI Sladilos ol 03 S5 0T Stime (63 504 41 (SoS @03k
Uy Wilar losl 0 Jllse Llos S Joe chnd Sl WOl Cony 51 Gl s5 U
Sl ol e Sos 5l adlaie cpl 3 le e Sl 3 g wle I S adlaie gla sl
i3S Ll s Ctms (5oL (sl e 1) OF 5 s sa0 0,L31 0T @ Lal 5l a8
s (VUKD Dbl Slages o3 elge cpl o sl 5 aals v xS L IS o
~ ot e SUG 5 Sl 5 G Glacatle s b L sl S S 015

.MQQWJJWL;)\,QQUJ{J\K;\JKN&\}; BT



VA S P JC R C O KW R WP WO e

S

sdad s
a5

Erir

&b«n}J uwﬁj|i§;| J:u Jwbﬁ Jﬁlad')‘éb J‘Ay.;—v JS.:
WA (i slaanl sl

Olabis) Sons 1 S8 31 (Sl § slaaylapus 5 Julge ¥ 0

SOl Ol g Ol ) Cdime S I Sol il baale j o 2 6l

S X2 S HL )T Jde o 53 s 5 i b oslizal (6l St ks
HL (Hosmer- Lemeshow) o se3l gl 21 a5l 48 el Jibo o555 5 Sl i
L 0T 3l 0585 5 ols e SSly ool ol Sl 5 (5l me o ] o0 s

(¥ Jsd) Lib e bl slaesls

Je 5ol smn 5 el o (sl HILO g31 -¥ J g
WAA (i slaasl sl
(D) solsime i | XY ool H-L o ,Li
ARN YAy} VAR

4;4;—;5\.:6[:., A atls (Cigms L;)LJ.J_L_.U) Ml;ﬁa)jiﬁﬁ(wduqbﬂ
Llo,l G Colle L) ame VE (Gl ate YO o 51 aS 5ls QLIS +/0 ) 6)“;5"*"@1’“

O3l ol el olandls Olsl e Ol g slalins; 53 Cotone (SO L (5ol sne



eler 5 o Bled St dan s 5 LA A VA

SIULL ol delys 3 g5 e aze Sl cs3laml Bl ju (sla aze o 31 oS sls LIS
La e ol 4o La )l gl e i C.Lo Llails Qlﬁuw))%md)\.&il.;ul.jéjbtm
Il 4 Wil gn W o 9y 4 5y e SlaS s Ll il a5 Jley s a5 odd sl
PEVPRR NP FANPCEN L AR RN - U PSP GNP K PR R GUPTR-A LY
Coime LG Sl U Jele ol e oS 51y 0L elansl Ble e (sla ke
Lol bt s olens] Glo jon oS diils Ole3l Loyl gl el ool 3 Llaxdls Layl sl
wle s D525 A0 o e a8 53 Ololis) STl w e S L Js oy ol
(S Jale gl e 51kl S8 L0l Ciine 35 4 atul 5 slen |
slaole s ba hls o coole o 2 V,\;L@uwsmﬁmaﬁséu,b;u
(oile (S 5 90 a2 50) J& 5 Jom Jilos @Sl oo 08 5 54 Lile g5
S e acw a8 3l OLES Sl ele gla e s ool anils Clime (g5ILLL
LU Jsls glasl o =3 5 pabe ol 8l (23 5 ol sl gw weal gl IS (600
Je il oIl s 4 a8 aesls Ol Olobiny) ool andls Clime 55ILLL L (g 2y
35 5 Olgol i ghus il s do O obs gl o Lsy 3 LI (0 Sl (ol ailas >
- e il ol gl (gl 35 dalys 51 i 10 5 (S e & lge) Wilos S & e
St romemn DUSZe b5 Jlo, 55 (S o0 3l &S slaslsls o s
deMMQHﬁU)oJM J‘J_é( J}QASJ..’J}.’J»E.IMU)\‘)JB- .M}ﬁj)
2 delss cpl e sy S ealinad Cilises ilas ljal (glae s 5l b oS Olasl ail g
el Gla)l il b Glo o &) 53 ol anils e Ol 31 WaOT 83l 5l Coiime
L;‘J_:O_.A}:&J:_A) u;'_&‘.b m.x_Sb.i)&_g-)S‘_;))}l_.;S Lguu.,a)f&u)L@a- :Uj,w
U"J_?('_G'A b ‘_;,0‘)‘ éﬁnl.éb- r.a\.C«joLa.-)Qt.; MU}UYWQJJJVS‘LQJJJLZS
Laol cotane (5ILL o Jole cpl 0550 conlinl oS Wis g ditns 5 03,0 0 anb Jolse



A\ S P JC R C O KW R WP WO e

i S S ey ladad s FUS 5 G lol Ol Sl oslle
235 5 SoosliS SIS Al a e b ras 5 US4 B D) AL
Culame GHILLE 2 e 5 oS 5 Gk Calle L) b pie 5 andl sl old Sl 55 oS

(8 Jsd) Lles g 108 il La 1 gl

by Gl Sl Cotinn (I SIS 31 (sla e 5 Julge —E Jgir

WAA (s slaasl dsle

Jole | Golsme | Zopbol | syl Gl el | g e
eve | VXYY o/roY Y Aoy
3 s VE/AE o/von C/AQYEE Jlezl
5 T IRRLEY +/0) Yy S
% AER 4/¥44 /084 AN SIS e
- YRRV V/AVY /Y0 JAYY Sl oleas
YARY) Y/\Y YO u% VARV S Flel oSl
} avo | Yy TV WASES Solpls ol
,23 /00| /vy /Y ARR el plnadl 5 slazel
E /YN ACE VaY S| laglb 5 Sl bl
ey | wAse oL VALY RLcm
e VANY v/t /084 S5 slaesly
‘k R IR RVARL +/0) A% Sooskzs Ul
;’ e LYARV +/84 VREE JE 5 Jom bles
§ /v01 VARA: Y ARK o) A o e
¥ | YIvYe /0Y4 /YVO* e
YIRS Y/\Yo ATA YYoF oasn s Lol
3 res NAVA /81 CJOAYE J8 S
;3 e | vy +/20 +/00Y* 03 S5 3l 3l
Tl o | v e NITYE st s
e /¢4y /444 NOFE <lge
,33 e | aam e GO | sl gl ] s
N e 4/+4¥ JEA Y EEE PSS
R e 84 .184°0 e




e 5 o Sl JEETE MY V- AN V4

Jole | Golsme | Zopbol | syl Gl ol |y i
sees | oa/e4y /084 YAV S S cis
o/ V/VYY /rYo VAN Sl il
odalie 4ol
N YT | ey s 0) C : e
Ve odalin slaws
VA 3555 deal  Sle 35,55 Lozl
/YT O S 5 Sl
Aoy ) Cla.d 03 Sl pmetti (Ao )3 0 C]a”‘ 05 (Guls sme

Cione (LU L b e Solpls glagle w5 folse ey )3 Jde glaasily
(4 /080) b 5 ((/Y) oslal Jale 53 Jule 0 5l oS das e 0L Oyl
Sl Bl 4l ezl aiie glalins) Cofinn GOILL i 1y S it o
S sy s (SMLLL 07000 a3 30 (819) (o5 Bl 5 (+/£89)
JS2) s el ea sy (WA elaznl Lale o 0 Lo 52 (OIS A1 o aS sl 03
E i I as e OLES 1)l sy 50 ele 0 51 S Ol Jl cins 5 ol 50 (A
gl s Ol g5 St sy Ctnn ($HIULL (slasite 5 Jalge olalid 5 e fash
A el el

Jole
B ot
0 o
Sl
[

Data

0
b,y oyl sl Cdans 6 ILLE el ge ) s&ﬁ}|a&a‘b3&.&.ﬁ—/\‘}.§.&

WAA (G slaasl sl



14) S P JC R C O KW R WP WO s JL

Ctams (651 LLL 5 2ims oS sb 4 ST s oyl gl glag 5l 2wl X0
Sl YV 516 ol 0L el el ko 5 T 1 Catins (5L ST,
‘JUS}&Z})—MAdl-’;uMéudﬂ@fs‘)Jﬁolﬂ;éﬂl{:M)Jv'/o colas
b u’“’\—’u)‘j-"‘ Lgl._.au::)))l odlaal &b‘fis.bbf-u.ww)) AL ;.U‘obja.; ul:».?.v\
6L_AJ\S(=l_>u‘.L...0).>\O/i ‘J_'ﬁﬂutg)l_iy;&.«.\ﬁﬁcﬁﬁﬁx)iju;
L s 3 6 S L 5 & lee doys Vo/A Ales S Ol sl sla el 5> Sleds
‘_;.\_1) L}jl_wjjuwb‘b J}f@)}wﬁw‘.})l{_}o\ M)J\'/Ojobj».'o ul.‘>d’u|
(Q)Jﬁ)b Lﬁé}}‘j&x‘jﬂ\jﬂu Lled J}:'- (Q‘Jh‘f-}ulaj‘taf J.v‘l.wj .L-.:LA)
e LU 5 oot Bl B Lal sl bl sl cpl o 53 oo ol 03,

A esls Cwbﬂ.o G5 g e 15 s 5 Sl o551 2l

120 113

B oy gfmaly sloai Wonyp

Sl Fand el ek aSuale 2l glalalad Tl ol
b gads bl ol e Vs g ileas alelas

iera (6l bb 4 STy ps plae b (g5 Sl & L R O
VA (G slaasl sl

slgidy 5 (5 S ms 1\

Ol 5 (5, Gbloe 53 o sas & pliwg) Gble Colons (I g JiUs
)L_.SJJ‘}_LN;:LAJ_MJJ_A‘}C«W‘}LgbLaJ}‘ LWJS LQLAA...*:JE QJ‘}J S gd=e d‘)‘]«d



e 5 o Sl Sl a5 5 Ll o Al K\

i Sla s M 5 LT Wels 5 iles Slel .ol WOT Sl gl glawle o
A e (Sl P 5 s Glale s 5 ol g as sams win) cpl 3 23 S e el b
By > gl ASL S U Sl Glalsls ctns I35 b iene slacs b
oo adlis glalins, b 4L @b’ S ol Ol Ololin sy Climas (SILL e ol g2
UK wile o pas DUl 5 Slodst ol Crnd Sl (ol els 5 (955538 655>
oo ol a3l 515 il e 53 Olsl i Ol g slalin il el
Dbty s amlys 5l o ke o sdate Gl JLSUst p s 5 ol ss el ol
5 Umanme s L s o e ccmlin B0 5 R 4 e s pde el
el (eSS 5 LS sl Wb g5 slacatle s ool b s s S sl sl
Ciame MLLL o (e SIS S sl se o e ) adkle o SIS e o o
(b Jolss e Jlpe e ) les s Oll e Ol el 55 sy Slasl sl
Clone MU L L DLl o i a s SUBGL 5 ledst 5 gt 5 slacsr b
Olad aglate Ololiw sy Clims 5 IS 31 Sal gl Lol se wie o b Ll Ol
5 UL il pls CoSTle pae (Jlndl 5 5 5ans (ML (2l el )3 34 pde 4S 313
Slaoslgl 5 La lils 4 Lyl bt nlin oo s oo cmmlin S|y 553 ool g
SoslaS laes ol ol glas! o s 28 5 el sl Bl A1 oS 5 s Aol g B
o Glol pde 5ol 5 oL CeSle 5 Ol e L kS 5 S S
Slaale e 5 Jalse ol ol axils Lol coiurs LILL L 1 BL| op xi (g5,5LES
@olanl Jale 48 sl OLzs Ol Ol g 55 Ololinyy Coiune o lLLL Sol il
ol Can s ol ails gl gla)l il coime gL o 1 1 o 2
o I Clime (IMLLL 5 sl a4 STy )0 a5 el ol sl S
i Sl s slas il g Sege Olgea L U 5 ot s BB asle L3S Jelin
sl 3 OULSS (Gaags ol laasl b oakaly s oS Ol siias (g5I0LL
(Solsls 5 (65,508 855 53 adeie glalinsy b 4l mle a4 a5 L (A

(ShadaSam din 53 055 e s 4 5 Ololiwsy Solge wax L fws wlio @ ax 5



\ar S P JC R C O KW R WP WO e

St 4 il slel g5 Sl el b Llg e ple = Slaes sl 3 5 (6555055 (L
g el Ciad A S il @ ar L (Cbled SaS adlas Ol Sl
Slabiv sy 03 @IS wle o (2l 5l 5 55 Hskie @ dlalin ) 53 S Gl s 3508
maSd slaml e s ga ples; gbaal s ol bdaly 5o s olem 55 0 GbLa
Glasmlan by e S i 5 s 51 Ll o [ 5 e Slodst 5 ol ol sl
o 0 el ehsa ol mleo sbel (Ol (650 glabiwsy oLl 3
Sl Ll e oo 5 U GG aile 36 la o 1alS el (650 s
adlaie 3 Lot bt 5 bid mlio sl (& 6 5 bl 5l (goladl col 15
slowsl b 3l b 5l ol e S5l 5 OUUs 5 Laalanls s 2alS s o5lle
Ol gy 4l Js 4 (7 85 dal o S8 0T Cotime 5 g 40 Ol gy sl Jliz|
Sy e i Al g ST sl b el Jldl B 5s Sl Ojles adlats
5 by s Jlnil glacas b 05,51 pal b wnill (Conl ailais b 5500 oS o
W15 e 2 AU 5 65,5LES 1 il S g 3 el Gl S (1S
L adlas opl s« dowe Jalpe duas 55 a2l Lol blas E55 g 03 el Sl
53l (YY) 0L 5 Ko d(Y010) O g ((1740) 0K 5 S 55 s =
L ek Jole a8 (Y1) W5 nSST 5 i gn oS sedly (oS 5 o(Y4)4) 01, Kes
Joelss Ay 5o il 05 ad Al s plis) Sidme OIS ke oy S e
(Y1) ol 5 SOl (YY) o 5 o) Sldlas mW L sy ool mls (Sl gl
S else S 1 sl 5 Jlil alps o et 4 5 g3l fele &S

! e.ﬁﬁwv\}dbdﬁ L;il:\wﬂ‘})\;—jw
wbols

(LT3 gl (93590 anllas) ol Slub b g s Sas S 1 (0YAE) e helad )

A=V LasdTad



e 5 o Sl Sl a5 5 Ll o Al Vag

¢

ol ol 53 ol (550 3 Shee S ) OTAV TGl fp ol 5 U 4 JuKy
gy oslr oo Ol gl Blimaal 85 lalinsy anlllas 5550) (550 bl glaliny,
A4 VUV 0 allin] ool 5 o7 Al
o) sy Ctma o ie Jalse e (0740 8 ol ¢ b (el g (IS Y
V=AY G(OA) Yo s saol s s Lol i (s e Ol g slalinsy (63, 50
o8 S Il e 53 (6,855 ,8 S Lles L(0YAT) LG ¢ (08 Ol o s d
oo 5 Opos il i Slellls (OLEnS Ol gl o so Slalins s 13550) pliws) sl
N Y O Y e
S el o 5 SLalis ((0YAY) LG el ¢ (635 S ke e@aumﬁ 0
STV (D) Al sl iag i (K53 Oliw g anllaes s go) O35S LIl Coiuns
¥Y§
SOl il el 3 O 38 5 (lanm s Sbelasl (1¥AY) £ el te bl 5 eslila,
" (O3l b g siom Olul 2 50 Dla s s o s oS (53, 90 Balllae) (65 50 GbLae
LAV (YO XY Ol 2 elazm- Ko 5 Colafllos Lol
g5 St b (\7aY) e Jeledlsz b e (S g ¢ (S ywse et‘@ua\wnbs, A%
sl iagty (Olgiol Olul) JLslos Lyl s 53 sl slajlsls 650l s i
AT ((Y) 0l
Gble 53 2iame sl o lls mlaw o (1740) s s, 580 ¢ slislo (M ol A
Sl 5 prag s dleme (BLU Ol gl (glalin s 13, 50) SILL Cilams 5 555 L ol
NAV-NT (V) 0 ¢ s,
SOl 5 Clims Gt le j Cand s oy (VT LD (63 San 0 S tp o5 €5 o Bs A
Al 5 s pade (53 Ol jod 55 o i 135 50) gl sl l il 3 Ll
OV=Ve (VY (g slis
2 e b e el ¢35 a1 ral BLII ks (OFAY) L Il fp ol aUsb ) s
YA OV NN canar gl 5 L) i Dol fad (ot aly Oliw gd sl Gble 135 50) (55,538
Aav



140 by g s St LG alse Lo e

5 JLeSist gladaly 4 Sty 5s 01, 5Llis slas ,al, .(YYAV) Tl e al5 oUsb )Y

A

N0R-VVO (V) 0V ol (bl i (sla Ensh el sy aml plisy slatl

C,._,wa\ o~ 69LA...>-‘ :\.:LAJ.M: }Lsu‘ ).J‘U (\Y'/\V) (, ‘L;"}\M) e:\)uLﬁJJ ¢l c@.&.ﬁzéjb ‘r “_eL."JlB\Y'
¢ uu@éﬁj&bjﬂ.ﬁ(bu@u; QL:.Mv‘ najli ULMJ%«;J J‘}M‘}.’ 6)ja u,:ou HELPEY LJUM) LA)JA
.YO—O~ C(Y)

rinn Sl o Sdumlan (1TAE) = SLEL to anesm s €5 0 o Sl tp (o pmanags plB ) E
o Ls olasi] Lol [as DL UL Oliss sasdllans ;g0 Sliwn S (5 K S slabing, o
NI oo (V) & ol g ydnns s
iS50 860V L s f b te ( Slal) tp ipsanacs 2 ¢ (555, aas N 0
sl gz (LBGT Ol gd 193, 5 axdllas) OLSLe Coiims 3 5mp 53 baliw sy 40 Ol lgs
V=AY ((VA) &Y o il (L] A
Cima las aly o sllecig dew Slast 3 LO0FAA) s Sas e S 0d gu3b 1

YO0\ (V) VY pple Con i 8 lol 5 (Sstaliy dle . Jomn sol g (Lol sil

17. Agarwal, B. (2018). Can group farms outperform individual family farms?
Empirical insights from India. World Development, 108 (8), 57-73.

18. Ahmed, S. A., Diffenbaugh, N. S., & Hertel, T. W. (2009). Climate volatility
deepens poverty vulnerability in developing countries. Environmental research
letters, 4(3), 1- 12.

19.Alessa, L., Kliskey, A., & Altaweel, M. (2009). Toward a typology for social-
ecological systems. Sustainability: Science, Practice and Policy, 5(1), 31-41.

20.Berchoux, T., Watmough, G. R., Hutton, C. W., & Atkinson, P. M. (2019).
Agricultural shocks and drivers of livelihood precariousness across Indian rural
communities. Landscape and Urban Planning, 189(3), 307-3109.

21.Busse, H. A., Jogo, W., Fofanah, M., Tesfay, H., Hadush, M., Kiflom, E., &
Schulz, S. (2017). Participatory assessment of factors influencing Nutrition and
livelihoods in rural Ethiopia: Implications for measuring impacts of multisector
Nutrition programs. Food and nutrition bulletin, 38(4), 468-484.

22.Chen, H., Zhu, T., Krott, M., Calvo, J. F., Ganesh, S. P., & Makoto, I. (2013).
Measurement and evaluation of livelihood assets in sustainable forest commons
governance. Land use policy, 30(1), 908-914.



e 5 o Sl Sl a5 5 Ll o Al 41

23.De Sherbinin, A., VanWey, L. K., McSweeney, K., Aggarwal, R., Barbieri, A.,
Henry, S., Hunter, L. M., Twine, W., & Walker, R. (2008). Rural household
demographics, livelihoods and the environment. Global environmental
change, 18(1), 38-53.

24.Donohue, C., & Biggs, E. (2015). Monitoring socio-environmental change for
sustainable development: Developing a Multidimensional Livelihoods Index
(MLI). Applied geography, 62(7), 391-403.

25.Eakin, H. (2005). Institutional change, climate risk, and rural vulnerability:
Cases from Central Mexico. World development, 33(11), 1923-1938.

26.Eigenbrode, S. D., Binns, W. P., & Huggins, D. R. (2018). Confronting climate
change challenges to dryland cereal production: A call for collaborative,
transdisciplinary research, and producer engagement. Frontiers in Ecology and
Evolution, 164 (5), 1- 15.

27.Ellis, F. (2000). The determinants of rural livelihood diversification in
developing countries. Journal of agricultural economics, 51(2), 289-302.

28.Fang, Y. P., Fan, J., Shen, M. Y., & Song, M. Q. (2014). Sensitivity of
livelihood strategy to livelihood capital in mountain areas: Empirical analysis
based on different settlements in the upper reaches of the Minjiang River,
China. Ecological indicators, 38(4), 225-235.

29.Flora, C. B., Flora, J. L., Gasteyer, S. P. (2015). Rural communities. Legacy
change. New York, Routledge Publishers, First Published.

30.Gautam, Y., & Andersen, P. (2016). Rural livelihood diversification and
household well-being: Insights from Humla, Nepal. Journal of Rural
Studies, 44(2), 239-249.

31.Guzman-Parra, V. F., Quintana-Garcia, C., Benavides-Velasco, C. A., & Vila-
Oblitas, J. R. (2015). Trends and seasonal variation of tourist demand in Spain:
The role of rural tourism. Tourism Management Perspectives, 16(2), 123-128.

32.Harvey, C., A. Rakotobe, Z. L., Rao, N. S., Dave, R., Razafimahatratra, H.,
Rabarijohn, R. H., Rajaofara, H., & MacKinnon, J. L. (2014). Extreme
vulnerability of smallholder farmers to agricultural risks and climate change in
Madagascar. Philosophical Transactions of the Royal Society B: Biological
Sciences, 369 (5), 1- 12.

33.Jiao, X., Pouliot, M., & Walelign, S. Z. (2017). Livelihood strategies and
dynamics in rural Cambodia. World Development, 97(2), 266-278.

34.Kassie, G. W. (2017). The Nexus between livelihood diversification and
farmland management strategies in rural Ethiopia. Cogent Economics &
Finance, 5(1), 1- 16.

35.Liu, Z., & Liu, L. (2016). Characteristics and driving factors of rural livelihood
transition in the east coastal region of China: A case study of suburban
Shanghai. Journal of Rural Studies, 43(81), 145-158.

36.Loison, S. A. (2015). Rural livelihood diversification in sub-Saharan Africa: a
literature review. The Journal of Development Studies, 51(9), 1125-1138.



\av by g s St LG alse Lo e

37.Mbaiwa, J. E. (2011). Changes on traditional livelihood activities and lifestyles
caused by tourism development in the Okavango Delta, Botswana. Tourism
management, 32(5), 1050-1060.

38.Nielsen, Q. J., Rayamajhi, S., Uberhuaga, P., Meilby, H., & Smith-Hall, C.
(2013). Quantifying rural livelihood strategies in developing countries using an
activity choice approach. Agricultural economics, 44(1), 57-71.

39.0’Brien, K., Quinlan, T., & Ziervogel, G. (2009). Vulnerability interventions in
the context of multiple stressors: lessons from the Southern Africa Vulnerability
Initiative (SAVI). Environmental science & policy, 12(1), 23-32.

40.Peng, W., Zheng, H., Robinson, B. E., Li, C., & Wang, F. (2017). Household
livelihood strategy choices, impact factors, and environmental consequences in
Miyun reservoir watershed, China. Sustainability, 9(2), 175-187.

41.Scoones, 1. (2015). Sustainable livelihoods and rural development. Practical
Action Publishing.

42.Shisanya, S., & Mafongoya, P. (2016). Adaptation to climate change and the
impacts on household food security among rural farmers in uMzinyathi District
of Kwazulu-Natal, South Africa. Food Security, 8(3), 597-608.

43.Tittonell, P., Muriuki, A., Shepherd, K. D., Mugendi, D., Kaizzi, K. C., Okeyo,
J., Verchot, L. V., Coe, R., & Vanlauwe, B. (2010). The diversity of rural
livelihoods and their influence on soil fertility in agricultural systems of East
Africa—A typology of smallholder farms. Agricultural systems, 103(2), 83-97.

44.Turner, B. L., Kasperson, R. E., Matson, P. A., McCarthy, J. J., Corell, R. W.,
Christensen, L., Eccles, N., Kasperson, J. X., Luers, A., Martello, M. L., Polsky,
C., Pulsipher, A., & Schiller, A. (2003). A framework for vulnerability analysis
in sustainability science. Proceedings of the national academy of sciences,
100(14), 8074-8079.

45.Turner, K. G., Odgaard, M. V., Bocher, P.K., Dalgaard, T., Svenning, J. C., &
(2014). Bundling ecosystem services in Denmark: Trade-offs and synergies in a
cultural landscape. Landscape and Urban Planning, 125 (5), 89-104.

46.Van der Zanden, E. H., Levers, C., Verburg, P. H., & Kuemmerle, T. (2016).
Representing composition, spatial structure and management intensity of
European agricultural landscapes: a new typology. Landscape and Urban
Planning, 150(6), 36-49.

47.Wang, N., Gao, Y., Wang, Y., & Li, X. (2016). Adoption of eco-friendly soil-
management practices by smallholder farmers in Shandong Province of China.
Soil Science and Plant Nutrition, 62(2), 185-193.

48.Wang, P., Yan, J., Hua, X., & Yang, L. (2019). Determinants of livelihood
choice and implications for targeted poverty reduction policies: A case study in
the YNL river region, Tibetan Plateau. Ecological Indicators, 101(7), 1055-
1063.

49 Williams, L. J., Afroz, S., Brown, P. R., Chialue, L., Grinbihel, C. M.,
Jakimow, T., Khan, I., Minea, M., Reddy, V. R., Sacklokham, S., Santoyo Rio,
E., Soeun, M., Tallapragada, C., Tom, S., & Roth, C. H. (2016). Household



e 5 o Sl Sl a5 5 Ll o Al V4A

types as a tool to understand adaptive capacity: Case studies from Cambodia,
Lao PDR, Bangladesh and India. Climate and Development, 8(5), 423-434.



DOI: 10.22067/geography.v18i1.84509

‘_;‘:'hjj'.’, Ul

YE ol Slad YA 0kl 5 ol ) led ot Jl (glel haa 5 5 Lo s

g Ol = 815 5 wad b i oL s sl K

(G RRVR-PERVR PRSP RN H ISR 1 lakal) Slwgs Lo,
doostan@um.ac.ir

VAR YYY ew

o K>

Lo g ol 5 0000 St glan il 13 S sl s ek s ibaa
gm0 o=l ek Slae sy (6410 50, bl ol 5 s b ol e
Ll slaesss o s sl 2l il oo gy 5 1SS BB b 25
Hipde Dol Gides (ol Ll s 5 UL b

23 e Ol s i s edee SO L, SO L A, g el iR
e, Bl L Sdw ol ad aadllas YOVA B YRAY &9
Sy g L 2oL Gt oSl a3 Gloges 5 citd (5L oSy
0r e 3,5 gLl ey 3y anls Ll il 500 ol s sl Sl iy
oo b Bd iz A BV g Jld i Ve BV G 5 JISL 28
Al jasie oyl ghuad g ol A ge s

s e 5 Lol s =655 0 Blndte SSW g5 L oSl i /laadily
5odd Goes sl mde G0 53 8 lal SIS e ) - B8 bl
Slact Sl o 5 b i S b S g e S Gl laes s
Lol S ol pl iy e Ol B 4 Olas sbos 5 )b el 2 S
Ol Gt Slelisl 5 ailite 65, o el m S e b Gl 100 ,LES)
Somly G2 0 S e s L (Wl ek VT S0ke) i sla i L
S Jled Sl s 5 Sl 515 s Azl OS> L Sl glaslid

Glasl Cinas 5 sl il Lia b5 ad o8 Jled 5 Ol o U L 3l

WA N s i gl )b AN ANVl s 2



pler 5 (o bolad Sl n 5 Ll Ao Yoo

o e (Bsd Sl it s e Ll el el (6 e SIS 5 0

s e Ol o (ol Dl Lol 5 () 5) Ol =151 5o Ll 2L

s

Lo Olel 2 A0 Sio (L L (g S el s als
FURVIRR]

315 53 Olgr Sy iy oS 55 s Hilate g 5 o)l i dilate 3 Ol WS

SIS ST g Lo 5 adlaie pl 53 Ul e (SUS (IS5 g5 L
Sis Gl Bl 1t oS ol s gl S Kos Sl b el e
Lol 3503 55205 ome 5 Jams g0 lanedBl L adlate ol 53 plpn 5 Ol 65 3L Sls, 5
Fom ol S Sy il e Sistas 5 SE el il 5 s Ol sble LI
i Sy ol Olp) 53 Sleli) g5 5 ep ool S 5 Sy bl da Ll
sl Bl pl sl Ol g sl s 03 e B Lasslsenl LS s
maby pen Blul) b T slae i b bl m (4l sS) e sS Sl s Ol bl
2 e Sl Lol I Ol 3 Casby e 355 b b 1 il Sl (el
st Ol Wb a5 obw Shos Oles = )6 sl e S WG 5 0l 5l s
57 L0l s dled 5 o s (s 5 s s 3 IO Sdes 5 ey
s Ol 5 5 Ol (35 Gble € Oy B 5 03 S oy o ST pdl e 851500 @
e 5l 5 Ot o 2 Sl ul) e 5 sl o 1 b 5 LS 1o slaes 55 o i
b 3 S Lage Bl 5 s S ol el (RalS Ll (B0 g e o8
b 3o 5 g5 ol il s la Sl (058 iy b BLSLI s 55 e Jubs
mol e Lo 5 osby (s LU L UL (e Sl s dad 3 Cusby Lol pen
SIS S mmdpe Logast 5 o)l 0 Mlan 5l g 235 £ nl 4 e bl
Ol s o osb o glaes 5 s ()8 lask oSS Slag se 5wl ude Slys G2



AR SV s s gl L g g S s Jl

s gt Jd ) s a3 sk e Slaes s s et S (B8 O
cs - L LI 2 lasl lag e (Y0 o OTAN ¢ Gilne) diy 0 01l & 18
Ol L Db a8 Wi o br 4 br Oll g B odd s,05 0Ll 4 sulgdlcias
GLaobls o 5 LS slag so alox 51 gz Sl blie 5 sl (08 sbasl o5 >
55,5 o ol il Gbl 3 il 5 20

~oleal gl 5 o3 Ol Wb 515 S5 el slaslasty 3 40 5 0556 4238 S
Son 5 dalinals Ul (i) Lol 5800 s b 3ok ol by iles s oslest L
L Gond a5 aS i a0l 50 b G alle ol S5l B o ailee S 5o
G 51 JSs Ol pl ki bl s aSST s ool ol o o OF (gl ol g5
Sl CasS ol by el oglize T ol W o5, 5Kl g0 oS 8 sl
b Sl Gt e Sl Gl s e e Sl g S
Oliis sl 1) o lroidy Sl Ctlis (go 58, Slaesls 4 ooy ow e
adlas oz OF 5l ol plowil 3L Slallae LLs,I cpl o3 ol 035 fge (55 poke
Bes el S Yoo o)A 51 s 3 il L 5 kd sla il S o ail 2
23 sl ey 4S e oS S sl cbis sl BL g8 Ol o
Ll s gl ol 534S s s el 13 LS g5y p L S5 U o8 )
S8 o5 slast LJL; L sla 5oL ooy 5o )l ol &S > e slask Ges
St A e le oL Ol s ot Glasl Co e 5 DS 5 el
(Y o Yoro de da)ed

fds Oley 3 aS ol OF 5 S 0l hds 35,0107 e gla Sl ¢ piean
sl Gl 5o UL = e 53 5 L1 13 0l o8 s Lyl oS Buee da it
sl s s sbaolidn s sl (o o sl aslsl Ol g U o ) o8
We (S g LS AY Lo YooV T LS 5,0 5 e s8) L, 8 5 5 1 &l ne

1. Hellstorm
2. Houssos & Bartzokas



el 5 s bt St dan s 5 Lo A \RA!

i Stk g8 ey 53 313 LIS redkee 00 51 i b B3 s S 20U
5080l 53 by ol S Il e 5SS (g pT 58 3 Gres SIS
ol 5 0 Hie Sepe ol (i o 00 a3 Sk Ol S
(100 . o YooV o) sasile 5 Tduls)conlaslas

Wl S g LS L 0T bl 5 @l e ddlae Ll 550 g 585 b S
b bolblb s 5 bl g S osb e Sl L Bes e S 5 550 0
e 3,5 53 ($3ame DS i 5 U BT ol g 3 o)l o o (513
S o 0b o ol 815 5 52 UL G b 5l gosme S > L das e 0 S (glsn 355
5 05 IS S sls ( (AnST G5 5)AS e S | Bl 5 )
Jlo ol 3 i Sl (St Yo opomed TV o YV T 25
o ailaie s s gla il Bes sls OLES 5 sy 2 VAVY=Y 00 Y51 L5 3,0
o bl 5ol Ses bl e 5 s UL ol S slS Sus o el
5o L gl il g Ll 5 (VY Lo YWY T 5 estle e D) el
ol e sladgl b sl ol ¢ 555 Ol s ol S e 5 B4 &l e
GOl UL oo S g wliie Glasl 5 dove (glacd o adar 51 el Sty
5 ol B h (S Sl e s (e ol Sa) (53505 05 1 30
G sla Sl 5 b 51Y0Y0 L o YN0 Fr i 5 e QLIDAEL o sk
Lol ol GLES 5 vy p VAV=Y 00V Sl adl nde 5o s sl 550 & e
23 5l LB G sladlrs s 5 G oS e 51 UL # sk s P8 )
30 g o DLl Bl 8w ar S LS oml g DUl Sl S
0O8Y0 o Y8 gl 5 SBLa S )As Sl LS

1. Da cilva & Satyamurty

2. Toreti, Xoplaki, Maraun, Kuglitsch, Wanner & Luterbacher
3. Oliveira,Lima & Silva

4. Dayan, Nissen & Ulbrich

5. Toreti, Giannakaki, & Martius



AR SV s s gl L g g S s Jl

S s S s ccd (S VAVI-Y ey e L s gle il (S g bl 2
gl 5o LLld oS 5 e UL ke o a5 Ul jsle 5o b AL 4 e
L o e Cusbs 0L da S ) (S 3 Camge 4 a5 L s Sl g e
CROY Lo YW COls g 5 S 5w k) A4S o b

o s ol g3 53 VAVAST T Sl Gl S L T s
3 Sl oo il 5 LS St Glag lial bes ol S A s B
Sl aS I s edd b Jled Ll Gla 0L Com e adlaie 4 BB Cr o)
ple o (Sesp o p B S SO asiie (S g Jolo o b B0 s sl
CJ s F et Opln) 2550 Lk ol s s SLILL 5 sk
L VAEA=Y WV Sl sdte SULT o8 des o Wil o S L(BEVY Lo YA
e Cia ols LA 5 S ezl K- means i, LoLle 00 che gl glaesls
L lagiol doss £ 51 Gl o (n et 0 S 0 e L alie ol sla 5L s
L Jld (Sl b It pT 51 lsaals) 52 mlpel (s5lde &S o (pl 5035 a5
YW o YT s s Syl S

3 313 DL Ol 53 VYWY ol OLT 5155 5 K 0L skidad (oo 31
3 Lol 5l O Olosan 5 Gl e (655 SLE36S 5 Lol 5o Wajlis o 58 slags,
slosgy plosl 5 o3 Goee 358 Grimmen LS 0 358 5508 8 dled el Lo
3 s sl ol Lo 51 s UL U o cosb,y Uodd e a5 o)l o
Ol 5 o JBl 53 o sla iy oo ol gt Sl Gl slaasl s s
(Y 5o AYAL Ol sane 5 (Shams) .,Ubjf

VAAT=Y N 655 55 ool Jlomesler S o 206 Ve (s 68T (immen
plbal o il mde slps Gt Sl 0ad Gees 5 Lol o SSW g 85 ol S

s ks s ol b Sl by G Olepen 5 el Olase b il e slajlid (oS

1. Bohlinger, Sorteberg, & Sodemann
2. Champion, Blenkinsop, Li &Fowler
3. Zahang & Villarini



el 5 s bt St dan s 5 Lo A \KH

b 50N L o VAN (S s laisl) 35 5 e o se | adkae S gla
- S il S OUS Yee 0 BAV sl K 5L S0 shden s
Oleyar 5ol 5 535 SLos n UL (5,8 o slsn s oz UL ok 53 o5b (5,8
0 Sas) 33,8 o aiaie ol 53 LS G L o el 3 s Ll S
V3 AUL S8 BL YA g sla S cozmen (0 L2 TN wed gt 5 i, ot
LSl iea js ol 0L 5558 3 5 S5l Ao 5o YooY B4V &0 3 tedhes
Ol g 03 s et 5 o8 o Wajlid 5 Ol G 5 SRS e B0L 58 Ol
5 ol eaiel) 358 0 G5 sl Sl o e Ol 53 e slask Gl 5l
e OIS 3 S e Lok s V08 &S e s 0N ATAY (sl e
ool s Ln 2oL g 85 Ol o aols 0L 5 A3 ey VAT B IYES G553 5 55
23 L (MLl g 5 andls el H o2 &S s oo lasl slag, aes
Lden gl Sl piman (Y00 . o OYAY (g5 s e 5 OLd>) s S s o
oz 51 S g sl e Ttes 8 816 sl (Sl o) il S sla 2L
)l o sbo g, Ll el RalS (6 LSy 08 ISty p 05U DS e
adlaie 53 b 2oL ol o ge Shw s 5 QUL S5 B s s gls Glels 5 Ols g JLES oS
ig alogy Cumdge pizeen (TVO L o IYAY ¢ Jlmle 5 sdexD) 55 5 o )l CJ;-
G by ol 52 0ls OLES 5 A a1 Ol o e L2k b Lol s ke
Olnl 8 55 (b ol San 5 QUL | S5 diate  Galaie o)l i sbas) e3> m
S s UL e s Ll s lgdlcim oS 51 L3 sl 5 3ls 3
gy a4 Oles 5 b st i e Sl Sl Zasby JUET 5 es g3l 6L
300 W S g oo (VAY Lo OTAE (i s Ul Ol galiias) 5505 of s
352 A Sieo UL i (6Bl £4) LaolKanyl Ao ys YO s oS Ol ) K 5L
La S0l s 53 48 W e o |y il sba 0L 6 (65501 0 cals OLES el

ngfpcolﬂ\ﬁu)l_.uvjqwjuﬂu Lo G5 s Bl pbals

338 oo pasii Cusby JGE s o8 el ol



Yeo SV s s gl L g g S s Jl

63 gLl Slopen 5wy g 856 0ol s sla 50k ST S Sedas
(Plbas) Lol e Ol 5o JLES oS 5 g UL sk 5o Oles —ope Slos 65
S Ggb L £ ks 000 55 sbken sla S (10 o YRS wile 5 iluls
w3,5 55 b s 3 i el S T B YT Sl eyl b sl A
Cmsby Bodd Compe adles 5 ohad dgr ol om0 U S g0 353 5 o ladlrs
o oS ol il O s 5 ok Sl e gl s Slade el gL
(VA o TR0 o3l (5 jloem 5uhes o lalb) il 4zl of jan
VAAV=Y Ve 165 n e ST 00 i O 0L £ 85 o sla S (i
Ol =l e am il mie (gl ys O ,0 OIS jsme iy ol slis Oley 5o ccenl S
T s pleol S 5 sy JLid L e e 53 (6 e L Olojan 5 ol o5
Syt o0 gl 3wy Lo glos on 5 5ls wlsl Ol g b 550 (sl
Csby Gy s almde sliys cog Jlad 5l osb e 55w e s (ol ply ol
it e s S S G L (558 e ST glasaid Sl s gms b el s
ool 10 uden Ll b SEYYY Lo Y00 Bl 5 (65l (Ol s) 33 8
oslst s ol g 385 0les s S s s ool Ui 3 2 8IS 3 L8156 5 s
medy g andly Laal Los o s gl oS Slojan 5 olw SLos oy 2 655 S
SLus o8BS el (sl Sl A5 5 5 555 sl ST Cugb, B dgs la
5o Sl o lbas, LU amen (0AY o Y40 (L) S e i 5
Lasss cnl 53 5bas) &tes po> ) ol OLES 01l 8 5o (500 WA Slheslanal L L8153
S ese b L bk 5 OILE G UL sl 53 I STH L 01l O s
Lo YA L oo alacl o gla 2oL (A0 o (YA (i 5 (g 5ike) 355
bas Lol laiss o el LSUs VAQV=T e e ops 53 nadaa 10 5 a0
) o el O gl 5 adlate 53 5L Blla 358 51 L3U S UL
5 St e O bl alie g olal2 8l (Lo OYAT ) Ll ol pes



pler 5 (o bolad Sl n 5 Ll Ao ¥

g5 Ol ot 5 s S bl 5 adlain G35 Jled Slelisl 5 03 g Sistans
23,5 o sn Ly oSl

Fr s Sl Bl S (S JLSlis 5 Ol it gla 2oL s 385
So S (ol goleds S (Gas oS ol QU ol e 51l oS Sunde sl
o wis L) G et B 5 (0230 G a T L (paS 5 ) L
L Ol Sl B Sl adlane ol 5o ol &y s Ll 5 (o 5 sed A Sy A
S abdhae adlate ) 53 L gla 3k 4 e ssr la S Il led e s sa
faalas Ol ols

GRS b9y g 03l Y

St e oSl N Lk 5 el slaesls (Gaios Jlgw a4 ls) Hskate cpl &
(S S S s Gl A s Bl bl ea Ol 31 g oLl Ol
a5 des Ll YA L VAAY Jle aadllae &L 6,53 oKyl el Jlo 4y 4= 5
Gl clodd 55 s 8 sl 5 IS iS Bl 5 i Laesls ol
5 i Sl b a ol e glaesls Sloj g 3 pmy 535 S e ls
03 s 50 el en slagss @Kl a3 s ik Bl bl 5 dd jasle
S 03 5 oasl a5 bk Sley Sl ey lags e b s S jasiiae olSansl O
S wliwl 51 SUL a5, s oL Hllie (i St s oL A jasiie dilis
Ay xS Gy UL s ol ¥ s Sl sas
aseia (ol oSansl 5 adkae S 53 5 oot Jle 5 ele Gy Slaseie b lass, ol
0nr e e il 5 Pl s Gla il 4 e o S S e 512 A
S5y A BV g Sl iy Ve B ) s andlas 3,0 segdy 6y o Ol Lk



AR SV s s gl L g g S adeea JL

z 56°0'0"E 57°0'0"E 58%0'0"E 59°00"E 60°0'0"E S1°00"E
. 4 A A A A A .
A g 4
- L
T z 4 z
w5 £ 3 £
. N M
2

z QT z
3 4
3 3
. " ‘ : @ stationl % :
id iz OB b ol 5 ety SO H
- | -

FUY BN O\ AN BVITY AR/ sk Ja

2 [ara-s83
FVYY PY/OY YRIEY YR/ PYIOF YYIYS g
. [ s83-1,161 =
WMr IR IFFY Y A YN gl E [ 1,061 - 1474 A
# ! * '®
A B 4741847 UL T Tiometers s
- 1.847-2.976 02040 80 120 160
5§°0"0"E 57°0"0“E 58"0"0"!3 59'0"0"!1 60‘0"0"5 6I°0"0"E

adlas .‘-)_,ai.i’a}.a&\é|,5:: C;.gjy—\JQ
14, o, il

35S LT L ol e Jdos) o pimedor bl (sla s, 5l eslizal b casls) s

ot L L) e S 5 ) slaesls slal 2alS ke 4 5 4 (ghuad >
Gl ol g8 4 e g LSS bl s ) £ 5 cnl 4 e g5 Sl
223 S (5 ISl S a3 LIS S 5 s e Sy el adlae ol s s
S s S sl bl (JS S Olpsa n e Jool ol 5 Lo ) gl 4 aalsl
O S 35 s e el 55 Pl e 1 sl 3L b Lol s 1S G
Ol bydas (1) g Cusb,y (A07%) s 2156 (SIP) e o lis s A0Y Ve
5 andlas 5,50 (SIP)pmes oo 5 Ve v e Ver A 00 Ve g gl WU s (65585 5L
DMide 5 Aot 5L S slied (o S0ke 4 a5 L S a5 (o (25 S 13 Lo
o=l as pas i S e s s AL plad GES1y G e s edd s b
G e Ol 2 5l addaie oS s s aL I ol 6801 s Ui das e OLES
(YA L VAAY) aalllan 5550 5558 b il opl Obos & a5 U b 5ol o5 S

medd Sl iy Jley ey S C‘J‘S Al s jaskie b L laas Ol s



pler 5 (o bolad

DS FICFEES

Q\jﬁ\d%@ugﬁﬂlfﬂsamjuub@}gﬂlﬁZ\;ng)\ﬂ.;:..u\

Sols g Cfﬁ
T P P N S AR E PR
4 o, i
RtE| §
bl bl
woh | Ol o 92 ob L

A A5} oA 1Y % VY (MM) i,k Lo sze
\o YY A 1 A 1 (MM)FA0<) s 5L Skl
£A ) £y £y AR AY day)nas o)L slass
YA ) Ay YA A £Y VAAY Sl gt 5L slaws

Setoss gl ¥

slaele s Baras L o5l Il ((Tdpin) ol (Sl dis sl 30l Blale ms 58

R 98 5 oole Glals Usles ¥ 5 ¥ ole i 5 4SSl 35 S o Sl Sl 5 5 e

Qu‘f-)bésxj&»:)}» SJJJL;E)')) \V}\VL:U;JJ@LAULJ_{) C‘f L)'i‘ f.jé} JL‘J&-\

SIWVL s @ psm 5055 Gor 6580 053 IS 53 i 4 wmed 313 52y o5

358 s b i iie s 550 5500

T4 o, s Lo

s \Y A Ve 4 A v ! 0 At Y \ s
q Y - - - - - - - - ¢ ¥ dJsl
WV - \ - ¢ - - - - A | | ¢s3
\o Y - - - - - - - 0 % - P

92 53 Jsl S b Sy e R

(Fdgazr) cool S oL S ol s

M\V}\Vﬁ' b%}mu\@;&u4wﬁ)byjb)|ﬁad%b‘c)))qL:




Y4 SV s s gl L g g S s Jl

e i 5 500 W L s i 5 o508 53 (30L Sas cntte ps ¢S Lo b e
380 Ot ASS e iy ke Yo g VY e LS 54 B e B e 0L
WAL s o 53 30 e o i Ll s, V0 L B 5 a3 53 g 6801 2500

Al e ek

adlaia 55 ad 25k s 55 o8l ((E5b 5 B0 g E5L lde - Vg

114 o, sl

2 g2 dsl s

MM) b bwste | 5oy 8ld | (MM EoL bwste | g, 30 | (MM 3,06 ku g | g, 3l <
1 \o Yy VY Vo q Ty

1 \o \L Y 3% A S

\A Ve it VY \L A e

V¢ 1 1 Ve Y 1 Ol kg

\e V¢ YA Y 1 A 4y

\e ¥ Ve q VY v b

V¢ V¢ A Ve Vo A oSl

A sk s a0

(Mediterranean Blocking )« mae Ksty o800 A ¥

565 e ol 5 LKl KSW sl ol S b 00 i ey

slask Ll hai CS o Corse o2 S S0 2 Uk G20 00 S Jbrs e
gl o=l ool el ae L5 gl Bl edeast Ol 5 0l 01l 555 2 (28
Lol o pete Ol pl (52 20 OVOr B 20 00V pliiyl oo b )8 slask 0L >
S Ll 5 0Ll 8 s Jles Glasl Ol ) 2 G5 6818 4 g
Cte U L bl e cpl s Lls Lz O1Rl (B ded 5 655 0 L3 2
gl el GBSy L0l Jled 5 8 Ol o B 4 o8 Jled s




el 5 s bt St dan s 5 Lo A \AR

andllas 550 dilate (S5 p el mdst Sl LAl 5 o8 oy S b slasl Ol S
A oDl (S 8 slasl S ek Vo mlan 53 s 5 e sl @
o Jlrs e 55 5 OlaSL s 5 s SESW Olejen 5 (555 0 8l mde KSW sl
sk SI3 B ed o s Ol 2 03 2SS dbrs e 5 s (B0 Jled 3 55
ol sl ails welsl W 31 320 Jld b o8 dews, ) (oledlcias oS > 3 o8
Sosee bpss i 5 Ol Jed U dsl o 5 odd 2o 93 GBI smee U odd o s
G b bl s pl 3 258 edetS L 31 (3,8 Jled B 01o) o8 dled 5l oo
s ada b bl 5 andls szl o8 a5 (B0 Jled B Ol o S 0 53 o160
DLd o adlate 3 s DUk 5 Sl s sl DLSL 5 Olal (B8 s 53 e
Ol 03 e DLWl 5 Ol B8 4 Oles sbiys 8 5 ol s Sl S e 5
S35 LaplileS 5 Jlekn AOY sl 53 5,08 o ailae 51 e ¥ole gLyl on o
ailas 5 axlllae ailes 5 3,3 6 oyl st S ol e B b adlane 5 0l 13 0l
= erer S LUl s el s pele Qs (B0 Jled g5, ke Rl L
J'SJA&:A‘).CE‘JJJ 5,08 o aidais 3IVEV Cw)lr.a&)g-c)a.‘wlﬁ Ly o aikaie o
mep g il 513 Lle VY0 LS A b g Ol 5 Ol sl B s oS S
Ol ot s L 3T Jleca U ol (gls €U 5 Lyl g 6,0 sLid, sladten Ol
5033 s Ol 5 andllas Lilaie 53 50 Cde olsb Lo S cpl 53 ls Sl Exud
T s Ol O s Xl o e S b ol e S UL

Ly



™ SV s s gl L g g S adeea JL

2)

it AL I s .

(| 2 2! ~ . Cx 2
on ¥ |
'9NGE “ibE 20E 0= G0E OGE 40F 40E GOE G6BE 60E 68E 70E 7oE B0k '"NOE 10E OE 205 G0E GOE 40E 40E GOE GBE GOE 6GE 7OE 78 BOE

—A.6 —8 —2.6 -2 —1.6h —1 —0.6 0.6 1 1.65102 2.6 a8 8.6 -A.6 -4 -2.6 -2 —1.6 —1 —0.6 0.6 1 1.6102 26 a3 a.6

(D) Ver (@)oo 3 3k g 5 (1072) ol 15l ) Jonsly 55 ¢l -Y S
Il 8 51 (@) s s S5 5l Ja(©) A0
Y44 ‘oJ..-th.'n J>L

Olayon 5 Uiy 3T (655 0 101 e (3,5 = il 25 g585 L slka Voo e o

G L bl B okd e dn (535 2 e sbos G 3 K08 Sisss L
o Bt s 5 B e b b w5 Gl Sl s bl nde G s s
53 Bdeas 5 0l 5 ool st 8 s oo sy By 35 e ol 53 s O
7 sk wlie 53 A0 e s Sl s pede S s s IS5 U OIS
5 Pt S 2 e 3 Ol sl Sl s el Bl a2 Zond e
SIS e Ol G5 (B8 et = E e e L Ul Ol BlE s o
L 0Ll e o 5 Olal o dled 5 dled )3 omd Casby lains SS31 o
e 5 apmsy 50 JUL Gla o8 53 s Cosby izman Ll 0 S g 5 Ol
SLallls 2 o Cusby daS JUL mhav wlie 33 pn) mlane (S0 3 ol Ly



e 5 o bt b g 5 Ll o Ao Y\Y

sl 5,3 5 6l 5,8 saobly 5 oSty 5t e Jlad Ol o iy 3
s sl il SIS 5 Gles s e Ol 5 SUL sl e s B Loty
033 iazke YooV S pl 53 i (550 SKle e g S8 )l S 831 el s
2250 A 3l G b dods 25l lasas o e 5 20l Sl adles B0 4 o8 Sl S
5l Ol SN K SN el el S o3 Sl i 3 S sl ailate Jlot

il by Sl .>)|>J:.al...u>jq}‘j‘qjjéal.aﬁbt_,éjd%%}q

ol @lls Yoo u;j\ﬂﬂu ;.Q.SJJ b Lf"j‘J'éu'l ”:'... ‘4.7...3.1.?

2000

1990  gecade

= Gl 3y
ik 5

mm

COn-e
I e 7

| &Y

6
month

@58 95k S D A0 0IVer (g b (1) o Casby 5 0L OL 2 b glas Y S0
Jsl @S s was s i)l (@) Se-(h) S
T4 o, st Lo



v SV s s gl L g g S s Jl

(Trough of Iran)al 1 &1 5 5Ky A ¥

(8 JS2) el (Sl s Ol & 53 Lt la 3L 51 S cpl g Jail 3

Ol s el s sl Lyl 58 50 552 0000 pli Sl ea b6 8 Jlr s ¢ 35 L (28 slasl
Sl 5 Jld bl oy z OF dled 53 o lask b el Cor o (S sy
O C}a_,w; Aal adils golhe &S > Ol ) 5 &l mde g9 » s Golellaal oS
= 5 el ssele gy Jled Hsme L 0Ll G0 4 hlots 5550 53 des S 650 Lk
o Ol G 5 b sl Ty Dlass 5 3,8 e anlllae adlaie 51 e OV10 5l
Jed U 38 o oo i i a e 5 Sode oIl i o)l Sl panal Olldladl 5 oSty (s,
sl gk 5o wbs)yllkwﬂlwl); RGSUUH REPVIL S| LWL P | PO R | 9] R -
oo gl Sl s lasl e cpl 3 s 13 o8 slasl (Salus (6 ILL Ak
é@);.xjifyo\ﬂ\gj;gijwmjlgﬁdw%pgwg;j
Sl L els e Lol IS 53 s jo 5 ol G 5gde 88 Ll oo 50 Jlibea Voo
Ca il nde s bl 5 Lol Jled Slcd S a )y v 5 Jed Gla s o2
Loty 5 ok S5 sl galst B Oal G5 55 e oS 56 pedae ol 53 S b
DB G s Sldlidl 5 0laSh 5 e o3 e 815 s el cpl Gk ss s 5w
s I3 0l 35 b b b st 5l e Ll ey Gl S0 ol 3 s
L Lol b e QLS U Olas sbos copms Ol plh 8 5 Ole a0 e 2160 5
/\o~C)a_wﬁ.@jjﬁuwwy&wuw)uég};\%mj&;gy%
ol i allan &ilin 5 Ol G5 S0 o VEAO il L ok i i) ot
L b oo 0l Gk 53 53 e gl b bl 5 adlate (nlys Cote 1ol Aty
gl 53 A1 0L o Ol sl B ps kit i oS = L glasly s OluSLy 5 55
53 baylss g 3ls ol addate (555 Dbk V0 V) SLES L LES (S ELS Sl 51 ey
s 2 L aalas 5 e dilae 55 801 cnl 3 s sl B (g 51 SUL 5 50

Ll ol pon S SILL 5 e



el 5 s bt

Sl g 5 Wi A

S

SN RIE \

S
e

T

syn ext r
e o v

~1"

1°NGE 155 20E 25E 30E 3OE AGE 43E 5OE GBE GOE 63E 70E 73E BOE

—3.6 —8 —-2.6 -2 —1.6 —1 —Q06 0.6 1 1.6

(b) v+ (a)or ‘S C_,Jﬂ:u BL AL} S ‘(1‘]_5);&"“. @_bls g(m)Jg»a'L’-;jj t\b’)‘ -¢ J.S.i
£93 S5 51 () eny geda 5L 5 5L e(C) A0S
744 ‘oﬁj& J;-L

2.6 8 85 —A.6 -8 -2.6 -2 —1.5 —1 —0.6 0.6 1

Sl - S > (B i Jﬁ.w) Sl Sl 5oL £ L;jiﬂ oL~ L;LA‘)KH

02 03 DUk ks s DB s Ll o bk Vi w55 (g UL~
w5 a8l mde 5l b DUl s s Ol e s s AT 605 ol sl
SLab e 53 ormd Susb) e O] e (pl 53 Ay e 2w Ol 5l L)
o b o Casb )y Al B3 gdome 5 andllas dilaie il 5 gl Ol I G B Ll 5 UL
A L o Ol A0 e s 58 e Jeld | S olul = b las 3 dsys Ve
Ol 5 aalllae iilate (55, OF 5550 5 Ol G (S asdlls 3550 535 3
S0 Bdeas Lot 2l b 3l esls 53 06 s Olslal o 63 s

O3 S5 5 o5 las Jladins 5 s Gl 5,8 55 Olas 5 Ol o iy 3



Y\o S 5 Lad b Bk g b S adeea JL

— Sl i Al e Ao sa Ve 3 G S el s andlas 5 ge ddaie el Cosb
Nt asdlas il 5 S ol 2L o Sle (@ N, 0 S el S Sl GG
Sldie cadlie O 5 B0 s s Sl Jled Gble s b SoL cp mis AL e tedke YT
Olwl = e 53 355 VE 31 i B0b slass, op mie Sl 1S Sl ps s 350
oo s Bicee 5 o il 5l el S S Gl a8 A3l s

ias Jlem 5o S pl 335 o o 1) b la il Sle bl 5 Guos ole) ole

S Gl Y Q.MJJJC,J\:\JC}BJJ%Y'H 5 V490 das gy aslS

o ==
'9NOE 155 20E 208 30E 39

a0 a0 50 70 E 60 70 a0 a0

P30 ses!

2010

3

2

: l

AR nE A B
i 2

3 a s 6 7 8 £ 10 11 12
month

235 554 o DA @IV sz g shaw (/) oo Cushy 5 3L DL b glas -0 IS5
p53 58 s sl oL (@) SIS -Gl
T4 ok, s Lo



e 5 o bt Sl s 5 5 Lol o Al Y\

(Low pattern),Lis oS (s Sy y

G5 = s Sl g Olel 2 s 5L e s 6581 51 lles 000 mlans o
Sotte gy = Jod H e L OLRl S 0 03 deedS 550 5 andls (gole &S > 0L
5 Gt dety Ologan yl3 S5 o3l ul sk 3 Ol b 5 anlllan dilaie 5 S
ol o3 glen bt (S5 ,08 il s pede din 8 e B OLSL 55) p ledeiS
FLisl oo S cnl 53 ol g UL gl 53 Lo (2alS 5 sl 3l ot 1 (S S
L5 oolb gt o 5 e alsl iy 3,38 e aalllas ke 51 8 slasly e 060
Jlas L5 0l (508 g 51 e 2l e i 5 5550 bl 5 010l (358 Jles
G513 Ol B a3 s sasl osb S Ll SV w5 sl sl oSy
S 53 5,08 o aalllas ddlaie 51 20 T80 iyl a5 03 s anlllas 5 e ddais
O ool s st OLaSL (g5 oo Andn 5 addllas dils (g5 2 Code il ddlas
L Okdlidl 5 01l (3,0 dled 4 )l gl 51 350 e 4 o8 ogr g Lol
2 5 okd S5 Olpl O30 55 o8 lasl Gl5 SLka A0 = 53 35500 55 s
ol 53 ol o w8 S 01 55 e 5 e 1800 plisl L edd s ¢li )
ol s 0 oy gl s o 3 5 Sl s 3 adllas 5 e A S
3 Sl 55 i DSy aalllas dilaie 5y, e 5 St I60 Al Al (5 S
A5 sm Ol B, 5 anlllae ddlaie 45 Olas SLos 8 5 0l st S ol b 0L >
G35 o sis L 5 o S canllas dilaie 5 Ol ol 3o 555 2 S opl 51 e el
S 3 ST o oLy sla win Ologen 5 ol atey 5LE3 oa 53 L Lk Vo))
Olpl Gri B A 5m (S35 1 o (sl St dintiy S ol 51 e e 55 it
s s Ul G5 53k Ol 5 Sl 55 DSy led s e 2lsb Aty
Al B dled 4



Y\ SV s s gl L g g S adeea JL

—-3.6 -3 -26 -2 1.5 —1 —0.5 0.5 1 1.5 2 2.5 a3 a.5
850mb Heights—Vorticity and vector(syn ext r 3)(d 15)
———— =5 U

70N
ZoA

A T AW e o . . g .

Aa /' ; AR SAAN
ONGE 158 20E 3% G0E 3BE 40E 4GE BOE GGE GOE GSE 70E 78E BOE OE 16E 20E 20E 30E 35E 40E 45E HOE G55E 60E 6OE 7OE 75E BOE

—-3.6 —8 -26 -2 —1.5 —1 —065 0.6 1 15152 25 a8 3856 -3.6 -3 -2.6 -2 —1.6 —1 —0.6 0.6 1 1.6

n(b) Yoo ‘(a)0~ A 6‘,’: C‘,k" BL} AL: C'.a@-? K] (1‘]_5);5"“. @_bls ‘(m)Jgdngj t\.ﬁ)‘ —-\ J.SJ

o S5 (@) ey pelaw 5L 5 5k e (€) Ao
149 o, s e

Dlakea Voo e s s oV JSK8) ol (S pam (631 oo Sasbs 5 0L S

53 DUl ol 5 L0 Ol e W 3T e 5 ailmde slss 5l g 5l s Sl
SIS 3 el usby Aty Sl s sls g 2l S e gls o8
S e S bl Gate el o RS 5 Ao s A Sl R Ol 4 0pl 8,2 6
SUL = s ol 53 b s e slss 5 Ol e i 3T Jled s s sla
Sk A0l 3 sy e alllas dilie @ 08 5 28 e S b sk
sl sy doa s Jld 5 La T dled 5o s sla o se 5o s s 65

Bt i ol s el sy te (555 0 lenl 3 OliaS 5 (Sa) (S sS A



e 5 o bt b g 5 Ll o Ao YA

idlats 53 oo Ssb Ol 5 3013 3 (iSsin 5 Ol 08 Jled 55 oed sk
)@LAJ'G)'};.J;)bwﬁ.aam@\); s Dbl g ess oy Ar Sl iy asllas
WEN o bl 0ke (@00 VISE) ol S S0 el 5o s sle L SIS
i Ol 50 0T (a8 5 (35 g 5o ok i 5 3l e ke
53 5 ailaie Jlod 53 305 VE 51 i b STl s Aok lasas op it 33 8 e sl
o=l Sl s el gl Radie VY S e b bl Gla L adle 35 g
£33 e ol 5 s slasle Olina sl 53 W S ol s o 0Lz S
Sl aas b e s ke 65 S o oS oandlas 3y5e das b b pimen 3l

..LZ\{&Y"' j\ﬂﬂ' ;.‘bb).ﬁ QIC}B}%}»&J;

'ZIQSmb relative humidity—stream lines(syno ext r 3)(d 15)6,9'9mb T e humidity—stream lines(syno ext r 3)(d 15)

a0 a0 50 60 70 A0

1980 1990  gecade 2000 2010

JI- s 1

7

S 10 11 12

@38 30k e D A0 @IV (s sl (1)l Zusby 5 3L OL 2 b shs—V S5
oo 5SS Bl )k (@) 5~ () 5L
T4 ok, s Lo



AR SV s s gl L g g S adeen Jl

Lol en slass) 5o adllle il (oS- UL 5o Ll o2 (7 dsr) S 55k«

Sl e sLasl 018 5 0Ver 0V gLl a4 bl sl ot
53 oL bl s Olasen opls 1sa (OMULE 5 o5l 0 ddkie g5 Ll 5 5l oS>
ANV L s cddate 53 5LiS Candy o5 a0 Sl a3 5l LS (S (e e
3l il sla b Ol 3 0l Sl 51 Sl 5 o3 slaka V1Y 5100
5ol B8 Jled 4 o8 g s ilie m gl s sl I g b S s
Sliss 5 b gl T slacgy 5101l s bl 5l Biee sk e s Ul >
ol Ol G s Gla 2L 53 Los o ol A Sl a8 cliwy oo adlais 40 Oles

ol

s oL Lslasg, 5o adlae il 5y 2 HL 8 sk g il S Condy wols YU g

AR EAN

P £33 Jds s
slp | Aor | Ve | ore | glp | Aot | Ver | ore | oglp | Aok | ver | onn eyl
Yoy | NEVe | rego | o | AN [ VgAG | ¥edn | over [ AnY [ agve | veso | oovas (M)glis 5| o
vol vy | Y | e | \ \ VoL oy | ve |y | AT Sws s
- Vo Vo - - Vo Vo - - Vo Vo - (1) sb
PNV A AP AT P e

ox)lfj:@u
S S

Lol m-lé‘)ﬂ?)}}dj-?jékﬁb‘b)ﬁ}d.zm Ol gl G s Ll s 5L
Sl sl LSl €l mde G s o8 sl ol 04d Gaes 5 oledlcia &S >
Sl sl 53 (8 A = B0 Lol dra e b (58 e 4l e SesWy g5 b

‘Pw‘:lﬁ Cj']a"”')b"’l";’mtw)‘vﬁbd‘f‘ Léf;’}jsf)J d».;rstsl.a &_eb,?j ‘9T




el 5 s bt St dan s 5 Lo A \AR

S0l Gla S5 5 @olbbl o8 glask oS >~ g5 ol b Sl s 8 o sl
s Gl lassy oo by e Wlasl 5 Sl (2e el 05 UL 2 e
Tl s 53 S e VEVO YT Ve el las b 5k 4y s Ol
Seliys laslid oS ey el 53 dijls 13 adlae (555 5 sliks AOY 5 Ve 00
Case Olpl (B s dad 5o st &S = Lol V10 L b e b (0 IS)
Gop b 0Ll Wb 4 3555 S 5 s et 3l chmde B3 Cosb e Dbl > b el
Lot ol 3 5 i3 Ol 30 Jlad 5 G Olas slso 5 sl gl 31 b
sl o3 it 8 Oles gliys 5 )l CJ’JL’”)‘EJ i NI TSI
5 LSIE) el sy 30 s dS Sllas s a SOl (Ul Olul & O L
S oy =t et g b 0l 5,5 bl i b 5l LY s IFAY e
WA S e bl 2L 58 e aS1 o cigls i L300 Ll o 5 baes 5 550 LALLS o
el S ey s Ko B 53 Ol B8 0 e 5 Blas el
5 Sl S80S (e @‘“ 23 bl Ot s 5l s il 3 B (681 Olesan
o=l 53 el sgdoes UL (20 5 S e Shel Gd 3 5 edd Fdind (S e LD
O sl G s Ol L 31 s Saalys slajlis st oy SUL o dayl
L0l Gy 55 056 Ll b 3,3 Jlad s 53 Ges b o bl > b sl o 0
4y G o) Sl g g Ol 4 B0 Jled - 8 e e
S 5ol o ge 1y adlaie 53 el VE VA N0 Glaie L s SOL S, oS S
(a5 58) wlimn J 3l 5551 By 0oy Bl ay syl bl opl 03 1) A8 o 2l 292
Al e () 58) o5lge — 8l 55 S I ad S 5(be) ol s> S
Lo, 5 ole lacke 5o ol 5w Ol =5l 5 5l 5o e 0L o Sl ol ol
S oS ea g Jow Lol e cadlate pl 53 a3l 45,801 8 o Sl o 5 p3 (5SS
(i 2) i b a3 aazsdS 31 01 ol 3l adkaie cpl 53 dm s Xl Sy e @
i ailra g e by SLLL s s lady OF slm) 5 (ol S L 0l,5Le8

Laclw ool 5 ol 200 slacimes 53 1) o)l slaciS 5 xS 1y Lolols, cpl 3l



™ SV s s gl L g g S s Jl

ALl T s 20l L sSl sladia 3 o5 ol Bikes o Wleals ol

338 o 55 Bl Sl 358 5 Slow Sy Crse s eny
wbols

S ol o8 la ik s a8 LLls OFAY) Lo Slde o (gdax )
IVO-YAN (F) £V ¢ mnd (sl i (sla ot o6 il

e lgr Ol 3 S sl 0L oy sla Sl plalis (0Y4Y) L (S5 5 S sl Y
A0 () Vs S lol 5 (g aoln = Ll ke e ol

5 Sl slaas s Gl il (S s Jos (078 )0 3l arde tp (ool fp oiel ¥
IMYNYE AN e 7 s L84 (S5 5L YA) 55 58 S

5> bt i gla L des a8 Ll YA 5 0L S tp bl JU
TYXYQ VY (s ptoli s Llaz 55 s oy Jlsm

AST L L5 8 sl S 55 8153 5 sl ool diden Jdos (0740) -l Ol 0
NAY=YIA (0V) VE Ll i Ly 515 jLed sla Sl

Slail b as o glaslss, Glsl s o (0YAY) .G g3 i il Ol 1
Yeo-YYe (VY L) (V) YAl Clidir 5 o ,8 sbaal S 5 815 5 sa-

Slresls o Kiw G Sl dodea idss (1Y40) L e olo o RSl 0lss Y
WV Ll (51 (O s 8 et Ko ol 16350 Aalllan)( 558 5o 0 515 Slien S
YYV-YY4 (01)

L bl s ad ager sbags Candpe (VWAL ) Lo ool 100 oL O ) calltan A
VAY=VAA (£) £ o wlid Lo Ol o) O 6 0l lasl 5 cugby sla s K gla 5L
oS B b b e LSl ey 5 (1T40) L only (il to (S b olal A
VA-40 (V) Yo lss Lilel 5 ool sns ) 8 lys soul Ab e O Cgr 5 o Lé
2 el &35 5 sba 0k p Gl OTAY) L es g 6 Ol B 1 e Slas )
88 nb oLl i ol Liag i (Yer 0-) V)OS Oliwl 53 s sla S L bl

OV A LY



pler 5 o ole Sl e 5 5 Ll e \AA

s DL 05 ean e Pl Ol slpe s T OYAN ) e

1853 axllls) O ! u:f...» S ol dea s ((OYAL) Lol Ol grns (o ((gdheee VY

VetV 04 ey 5 L3 de (ole OLT

15.

16.

17.

18.

19.

20.

21.

22.

23.

Bonhlinger, P., Sorteberg, A., & Sodemann, H. (2017). Synoptic conditions and
moisture sources actuating extreme precipitation in Nepal. Journal of
Geophysical Research: Atmospheres, 122(23), 653671.

Champion, A. J., Blenkinsop, S., Li, X. F., & Fowler, H. J. (2019).
Synoptic-scale precursors of extreme UK summer 3-hourly rainfall. Journal of
Geophysical Research: Atmospheres, 124(8), 4477-4489.

Dayan, U., Nissen, K., & Ulbrich, U. (2015). Atmospheric conditions inducing
extreme precipitation over the eastern and western Mediterranean. Natural
Hazards and Earth System Sciences, 15(11), 2525-2544.

Hellstrom, C. (2005). Atmospheric conditions during extreme and non-extreme
precipitation events in Sweden. International Journal of Climatology: A
Journal of the Royal Meteorological Society, 25(5), 631-648.

Houssos, E. E., & Bartzokas, A. (2006). Extreme precipitation events in NW
Greece. Advances in Geosciences, 7, 91-96.

Oliveira, P. T. D., Lima, K. C., & e Silva, S. (2013). Synoptic environment
associated with heavy rainfall events on the coastland of Northeast
Brazil. Advances in Geosciences, 35, 73-78.

Teixeira, M. S., & Satyamurty, P. (2007). Dynamical and synoptic
characteristics of heavy rainfall episodes in southern Brazil. Monthly Weather
Review, 135(2), 598-617.

Toreti, A., Giannakaki, P., & Martius, O. (2016). Precipitation extremes in the
Mediterranean region and associated upper-level synoptic-scale flow
structures. Climate dynamics, 47(5), 1925-1941.

Toreti, A., Xoplaki, E., Maraun, D., Kuglitsch, F. G., Wanner, H., &
Luterbacher, J. (2010). Characterization of extreme winter precipitation in
Mediterranean coastal sites and associated anomalous atmospheric circulation
patterns. Natural Hazards and Earth System Sciences, 10(5), 1037-1050.



A SV s s gl L g g S adeen Jl

24. Zhang, W., & Villarini, G. (2019). On the weather types that shape the
precipitation patterns across the US Midwest. Climate Dynamics, 53(7), 4217-
4232.






‘_;A)ywlk.nAJ:.h}xauﬂ

DOI: 10.22067/geography.v18i1.84891

YE ol Slad YA 0kl 5 ol ) led ot Jl (glel haa 5 5 Lo s

bwl o g> CORDEX &uls 55 i,b 5 bos e ol S 31k ek

(53 pul L g 1 63,0 inlllae)

(B1 a1 g (5513 o S ol (gl il (5753 (5 2m2i13) 5 Kt 4]
elaheh.asgari2011@gmail.com
(J gt iy 55 01 1 L3 s (S5 s S s (i B Lls) sdiely dazms
m.baaghideh@hsu.ac.ir
(Ot Ol Olganal Sliwl wliilga IS o ,lsf bt el S5l sl
asgharkhuzani@gmail.com
(B2 5lg s (8515 o S o8I (gl Bl ki) (g, Lo ke
entezari@hsu.ac.ir
(O ) Ol (sl il 5 S Chli 0K 55 (5,13 il Hlkils) g e
mjhossaini@gmail.com

YYO _YOY ,awe

oS>

5 G il Gl Sl Bl adBl Ol ois oy S ol Sl Bl
2 el (gl ate s (6,50 St il adlate a3 (Bl s DAL talS
IS 53,8 ladis as game by oLl adlie ol Gl sl dilais O
Sl eine Ol san 3ol 5 Les (s3luans 3 (Ll o g2) CORDEX o4

el 33 el as = 0L 5 108 50
S 23S Jae WV eEs GSie s L s Ly S e S 1)
oo haes S 1,8 oLyl sy se (Ll o y>) CORDEX — WAS (55
sl s ol s 55 el ileand slaesls llas e Sl et Jele
ol G3lmand it eslinal adas 5, Shee U351 )z (SS) &sles 5,00 5
(YoYo = Ya¥q 5 Y000 — Y074 YoAs = Y0R8) o Yo 5,55 4w sl La el

LA 6[}:.:‘ Sl 6[.&5&..«4“\ 6\J4 RCP8.5 E) RCP4.5 ﬁ)l.i.w 9 S g

VYAVVTA i s VPN ) Sl 3 6



rjl-ﬁjy;)u 6‘4:9-L3M‘};jt:9‘}x.>-ai>m

AR

J b 5 ol el e Ut L ladie (3luad sls 0L a5 5 1 /Laasily
2L 03 degazme G (SS) plolp Lipd mad Slalllas Laol 5l eslazad 3l
LY rals Sl plsal gladde mls ax ST s obasl UL < )les & e L
wobew gl w3 A LA 3RCPAS oot 6l UL 2oL o s VY
o350 ol 53 5wl b 2oL I (ol anlas 3550 i~ 53 RCP8.5
Gslw Gl by I glas 5 5 s e OlaS 1 iul 53l Ol ks
o= RCPB.S ol sl gl o s 4= 53 Y B Vo 153l RCP4S Ll
Glp Bla= gles gl il ol S e (650 e |y e e S 53 0/A GV
O/F LYV 5 8/Y L V/e ol 55 a0 RCP8.5 s RCP4.5 Lixl 5 L
NGOV ROE S T S UE YOUN WP E

03 3dmn pl oS ol OF by St opl 5l ol il JS55b o ig pS 4
st S e sl 5 xS Cusby b Bl e 1 ST laeas s

33 il b (SS) lgn b ad (Lt el (o 1 5 1L Sl S
.CORDEX

FPRVIRR]

Slgise 5 gt st e 3 SOl SlEE s B i sy
Bad 5o plal Jlm 3 5 el plonil Sl 31 Glodas isu ol O sl 5 (53,58

VL ) ‘_;iLﬁJKAb ‘U‘J‘) C)b}( ok U'i‘ w)f@&.&})ﬂ.&aw QJB J&-T )‘ auT

Gaa cpl a4 glows (7 o Too¥ O ass) ol eng O S Sb 2als 5 85

s AT S LU ol ailae a3 a3l (gla iz e Sl Sty L3l
N TSl 5 JS Gl 3) 3,8 Sose S s ol Slag Bl aul dan s i
d JS 508 ladie (S el e it e Gl Rihe LMo
s GCM Jus s L G (6,50 & a5l Il (Bl i (gladlaie Slallas 3 0 5S]

1. Fuhrer
2. Terando, Keller, & Easterling



Yyv w03 0Lk s bes o lla Bl Dl poss et e L

3 Al b ) Sl s g0 dilaie 4 ol (Lot eoeal L) plad ele o) oo
LaS ol onl 35 0 o ae Sladllae w3800l 534S S Ll (AEEY . o (Yerd ! USIS
Laol o lize T s e 0 Sanhd pde iamen GCM (sladue 5L sdas 5555
<JSJ;.) L ol b &ji.?: lads ! <V.:.l§lﬂ:é_? Slades Oladlas 5wtk o (<l
a3lizal OF 51 glodiulp sb 4 a5 (63 S0, SOV Lo YA TO sl 5 e (K
53 0Ll alls bl OT i rand 5 e Slge Gl laslns i a5 053 00
oslizal Eags cpl 533, opl 31 aS (DAY Lo T VIO 5 K0) dil e baggsluans
8352 02 GCMs S8 s s 8 oL5) GEM slade 3 Shae ( plajlms i 25 L 5 A3
P B Slelbl Klg i 5 ol oWlar 5e 5 Jsb 423 Y B o Usere CMIPS
e ol il e e 3 glea 5 OF Gt sl alens 4l by LS &)
53303 el (RCM) a5 Of (gladlane Jue S S 4 5 Salus gled wlida e L Ol o
Gladlaie ol wlio s Medlw Wb, U Kales 1l 53 WCRP i e 1 sladle
o S edd gl abien s sleesls (gsae dix desers A5 ke 4 (CORDEX)
Sl plulis s oS L5 S eslizel CMIP5 &35 5 55 cilises gladlae glsn 5 of gl
53 OVA Lo Yoed Sl s 5« S555) 35 O L (85l gla,lSel, &1 5 (3 (sladlaia
Ul ol Gladie rs = 5 el i VE & e (S35 laag CORDEX 335,
Gladts s 2 Sloy O35 (mman L oo Mg g A s o/N) 5 o /TY /88 SIS oy
5 Wl el i wele aw lassls Jols o b ol 53 eslizal 3,50 (Salus olad e
g5 5ol dadis s Sl 5 S 28 Il eslle ol Lab 5 alale slaesls ulg s
bl gy BB LIl 50 el ale 5 el uldagy glasiie xS 55 5 (S350 Sla paie
o550 ool Sdde 48 sazme 355 o0 Jnl (pl ol (840 Lo YOIY SWIS 5 WUy, k) el

38 3 el s St bl Sldlas 1 (6l (slis

. Pierce, Barnett, Santer, & Gleckler

. Brekke, Dettinger, Maurer, & Anderson

. Seager, Ting, Held, Kushnir, Lu, Vecchi, & Li

. World Climate Research Program

. Coordinated Regional climate Downscaling Experiment
. Giorgi, Jones, & Asrar

. Taylor, Ronald, & Gerald

~N NN AW



e 5 o bt Sl s 5 5 Ll Al YYA

5 5 CORDEX &35, 152 5 uT Slaakie gladde gla =9 2 5 (gadate gla ow )y
B Je Ve s Shae 355 e oyl 0T 51 (olia a5 53 oS ol o plondl Ol il
PS5 ke Sose a3l 5,0 s Sul sl S sileans 5 CORDEX (glaik
ol b sl 3 adie pl oS 5 sle LUls 5l CulSs s s = S5 S I3 s 5 4e
Oy o ol Bl Sl s bl (AT Lo L OLKes 5 el sls sl s wilie
L pll 5 bl sl 55 TSST) Lus haw sles b 0T Bl 5 55,0 IS0l 5 S5
5 b e daly oS sl 0L RegCM4 CORDEX 5 CMIPS (sl jlaass as gazes 3l osliza
o2 YO TOL s xS 53) S a5 et o] olas 5 Of ol b co sl 5,55 SST
(LYo

wlale sl el (gilaad laesls o) pa s > (V44 o A RAY-D NP COVSPRR (K-
S s 5 144Y = YoV G5l s (gladlas (31 e ) e L CORDEX - Africa s sdoe 53
Syge a3gdeee Jlad j3ohs 4y idde aes ol LIS Slaalie U (giluand glacsls anslis
s olas andlas

Sl eslizad b oleadlisl sl 5 axsdS edsl ol uxs oLyl o () Lo ARANORNIBICOVII
sl 5 esle Luly opl s &S aesls ,, CORDEX - South Asia slaiks 3 e VY 5 Shas
s S eslial 50 RCP4.5 5 RCP8.S 4l 55 cos (g slis — ol jala 0 5l AL
Dl B e sedas 03 VA Sl :0ls 4 Cad 308 5 Les (:S0ls 5 0 OLES ba s
Lay ol 4 ol OF LSS 30 ST slaesss s alsa 5 O Gladds bl pioman ol azils
g B3 VE B YN o o S aSTen Ll Ol w0 0 Saeals 4 ax 5 L Loy b5l
G S Sl (G,m s s Sl s oL alS Sos (gsw 3l .ol iz RCP8.S (¢l
5ol Ol b el (850 AST il 0BT 5 sls dal s (20530 1 Olslisl 55 54 5

1. Endris, Omondi, Jain, Lennard, Hewitson, Chang'a, & Panitz

2. sea surface temperature

3. Fuentes-Franco, Coppola, Giorgi, Pavia, Diro, & Graef

4. Shongwe, Lennard, Liebmann, Kalognomou, Ntsangwane, & Pinto

5. Aich, Akhundzadah, Knuerr, Khoshbeen, Hattermann, Paeth, & Paton



Y4 T S O PR M RS RE P o

5 SV Sl sl ) BT Ll s oler 5o s sl Bl i
Sl Sis 3l 3l iluans dadde o 15 0L ladkae o3l Jte 1V 3 oslizal b (donw oy
Ol s b e e, il andlas oyl @Lujiia)'l s e &l b gd a1, s SL
S0 L s ool s laslas ;) S 3y s (lil g el Sl e s SES gl s
(X4 o YWY Ol 5 Osaole) AiL e

6le « 55 6,53 4w ¢l » (CORDEX-Central Asia) Ll 55 o L 2L 5 L &l i
S oLl 5,5 MPI-ESM-MR 5 HAdGEM2-ES Jue 55 5, Sas 3l eslazal b 5 550 5
ol LS 5 YoV = YV §ps (gl by gendas A3 VBT 2158 51 0L s o238
5 (b, s2) CORDEX - Middle East sl 50 ) o sl o3l anlas 5 50 dalate (gl
g B3 ALY 2531 LS 0T gla s & oS A el=il (La)North Africa (MENA)
LS 5 S5 e «Sukl) il anlas 5550 dilate Qs S 5 550 LA JialS 5 Lo
Sl sl s 5> (10 o YV) TOl 5 el (ol (s (YHVA 5 YV
Aoastls oSt 55 CORDEX (gladdaie (gladde awe 3l eslizad Lol 55 ole S zlsel s
Sl el 3 Sy b a3 s ol S sl ol gln (s 5 b)) osline 5,55 53
4S a0l aslsl gy ki e (Gl s Ao sends A3 £0 S s a4 Ol a s &S
Lol il jbjzw%@@“&)k@w\wsw>ﬁjuw\ SU s s
5 Ol fad o 5508 Sl Cutal S 4 g opd Sl 15 5 O b Sl
5 (i Oy slacas) 5,5 Gble 53 a5 Sy ¢85 5l 0L b 505 b Ol
5 0Lk o Ol 53 0T s &S s T sl ) Jld Gbla s el 5 S0,
21 (sl pe Sl

355 =S 5 sbadas 3 OAC Lo Y W) PO, 5 gl b a0l S (slmilw
ool s by Lo o Sls suol Sl ks aS slaasr ow ) » sl » CORDEX-Southeast Asia
Sl L3S eslind o550 55 51, RCPAS S RCPBS 4y ks 55 o Wlegs 25 sokia

1. Abiodun, Adegoke, Abatan, Ibe, Egbebiyi, Engelbrecht, & Pinto
2. Ozturk, Turp, Tiirkes, & Kurnaz

3. Saeed, Almazroui, Islam, & Khan

4. Sanjay, Krishnan, Shrestha, Rajbhandari, & Ren



el 5 s bt Sl dan s 5 Lo A Y

Sy ol o (i 53 (FVA Lo YY) T 5 bty wols Sl O md gn o
Gilwand gl — (RCMS) lailas olsa 5 of gladis 5 (GCMS) IS 25,8 sladis
I Les la e 53 Ly Ol o aJoe O‘i\ aS sl olis @L“J .,k;:.>'-\>ﬁ_ sl s Jg.:lél sl e
il UL (gl end Bl sl el (gileands Gla s 2 s L5 S ileand e
Ldin 5 aweS les J'l.,\jlv..i;ﬂ_- PSR- S I YV P AY4) et.;()lbﬁ 5 G Glals
@l katls , RCPAS s RCPB.S 5 sl 55 i (YOI = Yeo) Sl 581 5 Olgoal Oz
by ol ol (ST laaas 55 glew 53 a gl bl sl il Xy, 5l S
CORDEX — MNA (L] < 5:2) CORDEX — WAS 5 5me 55 (slailate sladis s =
L ool Saen 506 gl CORDEX &b s 55 552 50 sladie o8 5l 0L 01l 6l (L)
3 S gl 5 UL MJ,&S\J;—; Bl sbes )l 95 gl Js 2l Slaalie glaesls
Ol 68T (VN L e YAV (i 50 5 oluOls sy HlslS) das o OLES T e sends a3 55 G
Sbos 5 b bt 5l A 3 Cmer L 4 oo ol e Sy 1 AL 5 Les il
CNRM EARTH-EC _ il Jie 4w ,a 3 45 sls 0L CORDEX 335 5l esbial L las
s S s 2l 55 Ol (2 08 5 e 5 & Osgs = JS 5 A 0l s~ GFDL
OYAA (g lezn 3BT 5 155 3 e Olo i pt) ol ol ST glaans 53 Came el b
(W e
Lis Szt bl 5l (ol 53 55000 (Al (o580 Ol O s 2 il s ol 5
53 iy 1B T b a8 sl e Ol Bl s Jodll o Slon S (o sb e - hae
sl (IPCCL2007) wjls 1,5 jliie Gy 5o (el Ol uss 31 o dliay sl izl
Nl s BB L (Sl 5 bos ohus 4) ol (glaine oo sie 53 oS 6 35,0
Olps (g3 V0 Ol ais s S jsn J3 Sl b oS gl S 4 ol IK oy O ed 3
Sl 5l g agd o basg; 0L sho ;3 YO U VO Ol id 4y e Bl (g5 U3
(KI5 33,8 o LOL 2 (gho 3 VY B0 il 4 e Usems Lod ogands i3 53 iulhl &S
5558 aliwlie (Vs Lo YV TLEIU 5 S s sl 900 o Yeedd I s s (Sl

1. Warnatzsch& Reay
2. Zhang, Wang, He, & Liu
3. Liuzzo, Noto, Vivoni, & La Loggia



Aa w03 0Lk s bes o lla Bl Dl poss et e L

558 sl Gl o Sl (ol 3 OT I3 5 a3y tie e S i cal 5 55 0Ll
Goloe s 2len 5 O B 51 S5 008 Glaas s 55l 33 ol Lo ol ol sdalia
Oeealry) Ol @0 Ao oa g Ol 5oy 53 Ao o8 350 0 Cpmimn Ol Sl S S e
5 Sampe) Sol ok Bl OF Slgal s casl > o o TV b 5551 o gz b (L i
(YY0 . o Y40 (3 xe
23 e s o (85 M 65,5l slaBl js as s pl Glo s 5 b SlaOL
Sl 3o )3 iS o ol a5 oS bl Sl o3 eSS Sl e s (sladlane alde
5 ki 3 (AT 03 SIS A adaie nl > o O o 4y ies y ol ol 5 0 el
e el 5y Sllas 5l 2 (o5 el sdal s bnll cpl (60 e
Gladis ulal o ST 5 5 glaogss o Ol sl glaas > 5y p dldl Sl
o hls & el w8l el (CMIP3, CMIPS) oy (55155 5 oiler L3018 sl
A ol (Moo T Gl el gl 5 lo (6 mal Do) Sl 0l 5 b S8
ohs 4 3 UL b b el Gladis L ol slaas s> s 3l i Sl S s e
s sladds «Sosb 4t B 4 6)3,6 4 CORDEX oL sladde b s
Olsisaal 5 Ol e Sl ety Sladidos & o ST o3 slaeyss 55 bl pl 51 2 (S
by gladde aseme U5 L3l dlie pl IS Gaa 50l el e ol 3 ol b

G el By, ¥

andllan 3 g0 dilaia N ¥
B33 V) a3 00 B adds Vo g am s BA o oldlir Condse Bl 4 5 ailitag) sl b
IS cobon ol o @ls Jlod (o0 a3s Va3 TE B aBBs TE 5 e V) 5 3,8 Jb
axdllas 30 diie 3L oo e Ve 3 OF gL Lo gie 5 s 20 S YIVY Y Gl w

Wl 0 0 kS VY0 Colos @ 33 Ao sl s ssul o 51 e



e 5 o bt Sl s 5 5 Ll Al YrY

4SV0'E S0°0'0"E S00°E 60°0'0"E 48°0'0"E 49°30'0"E 51°0'0"E
z B z 1 1 1
5] | ‘”S N &
H
lonfo s et
ety Caspian Sea |
T L Z
‘R A ™ e _z z
2] g 2 ¢ g
/ \g = g
A \ "
§
7 L) |z £ £
24 \ S =
: R\ g
"(. \ ~ L) L]
Pcman e /.‘J { L7
: (&:"" \C"" /’ S ; -: Kilometers z
'i' Kilometers / \_ ()mn Qu ,' ':z ] -:c
N — & a°
]
T T T T U I ) "
4500"E 0°0'0"E S0'0"E 60°0'0"E 48°0"0"E 49°30'0"E 51°0'0"E

S50 0308 Lo 3 53 ul kb Lo K3
WA OB W, il

Gais g, Y Y
SlelSal Bliss Gk 5 L glaedls Jola rassy cnl 5o eolind 5550 ailil glaesls
o3b 53 0355 5 3 s 2l Olsle (SSoasS (Jsss piS bl s (Sl e oS
g 45iS IS bl bl 5 ol T e o e S8 3 5 aS Sl VAT Y0 e
51 (Ll ) CORDEX - WAS 355, JS 225 Jhe W gileand .(V Jsus) L3 S
CORDEX 4l » sladde 53 _ocll slaosls a5 ol S3 0LLs i <ol s ESGF esls oKL
@lloo Yoo sl ¥Y B Yoo gly sl 5l 5 seul s)ss Olse 4 alls Yoro Jl OLL G
53 Glasl s w5 opl Gl Gl el sl w5 S L s el L) gla sl (6l
Slaosls fglie s 5 Ol 335050 L3 ke slaesls ol sl 5|y MATLAB l53le 5 Lo
Shalie oKl /88 S Culb s oS by pl o 8 L s b dde gleesls L Slaalis
Yo) dlols -l bl gl Al rJ@ Al atils e lkS YO 5l meS glalol blae astl L

3y Gbsl sske 4wl oy slaesls (,“EJL'J); Lol slds o min (5,8 & (jreshS

1. http: //www.cordex.org



Yy w03 0Lk s bes o lla Bl Dl poss et e L

Ol blas &tl glaosls b oSl 4 slaws byd cpl dlesl 3 s ool (gladlae gladde 5 >

L dws s
oslizul 390 ol ga slaolanyl Slasiin —\ g
WA OB L sl
Kol s | Ui db | 2UlAr e | (gl oo )
St gir EATA vYV/8 VEY Jbss |
RSP EAY YY/N e Y. S5iS \
S g EA/YA YY/ee VVEA Ll e ¥
e $AA YY/VA VEas ol lesle s s 5 ¢
Sy g EAE0 YY/00 L3R 55 °
S g £4/VA Yi/0V WA Sl 1
R £9/8Y VYV Yovy 3255 y
Sy g o /\Y YY/Lo Yo a8 A
e £4/A Y/ Y88 o A422)) q

Lhéc_au.aa'gﬁjJ.“.“
o 5 Al s o Lea 0L alabe sl (giluand slaesls lat ol jslae 4
A eslinal i ble s 5l edde a szl aw e gl s WeelSal 51 SKpa s el b5
wbosyss Sub sl Sl gl 3 ras cal 03 (VAT o Jored ohles 5 LD
@ S STay53 53 (SUL Ol i Aoy 5 bes Sl Blabe oslis dwloes b oJte 31 ST
G2 Bl as s> Slaalie glaesls w5 3,500 Y 5V als, @lae edil (g b b 550

b (S Gl s s (s
Ti=Tobs,i + '[ch,w,fur,e - TGCM,E‘.-ESE_.:'} N il

Pi = Pobs, i X ( Poevpuei/ Pecupase,:) AREVHp

et s 3l Jeol 0L s bes s fiaws ey (s Sk 8 5 4 Pi S TG s, o

Sl s by Sl g Sl 5w Pobs,i 5 Tobs,i d ole s ol 5T 6,55 s 3!

1. Ouyang, Zhu, Fu, L{, Zhang, Yu, & Chen



e 5 o bt Sl s 5 5 Ll Al Yre

Cdajlys bugze Sl w5 4 TGCM/futi 5 PGCM futid oo o (ol 5 b 5,55 3 Slialis
5 TGCMbade,i, « iols o (gl » ST 3,55, GCM (gladis Lo 5 ol (g3luwand slos 5 5,0
Gldde Loy old (ileans SUL 5 by Sdejlys buge Sl o 54 PGCM bade,i
b e lole gl Slaalin §550 L alin 5,55 ,3GCM
anlllas 5,50 gy 53 Ladis slie 5l el 5 S (Gis 4 Oy Sl DS Llosed Sl romas
Jo i oo U155 ialeny 5 odzmg slal o) oshite 03,208 S 5b 0l ged pl A eslinu
sl Jols NCL-6.5.0 Jisle 5 .(VIAL. o TV 55D s e LS 4 Cdses Syl b L
S ga el 1 kS Sl gl e 5 Sl L 3550 bl S

(Skill Score) < ,lgs 5 505 £ ¥

oSl ol Sas ahax 3l LT i Sslite SU- Wadde 5 Sas oy p 3 S bl
bl bl sl Y 5 Rm, 0) Soeses oy 5 ol (M) i 5 (0) o odalive yslis
5oddedalin pslie (:Sle b L3Sl (OM2) Jis 5 (002) o sdalie 3lia (5 2y i)
Ol lsls b ail o (Stan o bl il 58 OT (6l id) (lls 5 20 ol
WLl e et edalie ol Sl Wil ) 35 (Soan 5 5l (6 ee)
Ul bl e ol cn Glae Olaalie WS Jue (g5luans ol -l fu Y
(Kot 5 il oS0l ) S2elil aw ol Olojens &S sl 2l 4 5L (golwand 53 Jue
oslitel 5 g 4 Sldalie 5 bdde (giluand o (SS) jlgs 6,00 5l cpl ply S Ll 1

RS0

55 = [R2m.o] — [Rm 0— (G—T)] 2— [?]2 .

das o OLL oS Djse 4 Sldaline 4 ol dbe gilaand ol o 1 (b ) Solataw 8

SO e YO S )

1. Teylor
2. Wilks



Yo w03 0Lk s bes o lla Bl Dl poss et e L

5 oSole azmilir ol VO Slgs b ye0 LS W50 ) Sltaline Slos gast IS lids S s
el =) e Sl 60 AL o (Stses o 5 ol e 5 0l sdalie sl bl
Sl slre YA adlas cpl 3 il o VU Culg o e 51 (SS) Doylgs b el Dl uss sl
Slae Y5 LYY 2L s (ST 5 Blus) Loy Blale ize (6l slas Y el oS Jie &l
i llae ol o ol ass 5o badie 5 Ses i i as a0L s Les Bl e (gl
Yol (A) Jldis bl bdte kS e s oLl ol 2 55 eyl 5 Je 8 (gl
o o b (slalas 51 OT lge b a0 Bl ALols (Je o (5l A LS 5 3L 4 oS 5
Oldalie b bagiloans o 38l5 saas0lis A S jolie o5 sl (00 .)) oS & jlgs
LS o wal 3 1, s bl i Glaglaand bl (a3l sladie S oS ol sl .
e B N S P R A ]
IPCC, ) 1l . multi model ensembles 31 eslizal (S o sl Bl i Sldles s

(2010
4 dpam neslle woslie Solen oo b ladie S5 (3,8 8 s b S e Rasy a3
S pala@ls giluand Olym Uols fals 1) Coalad pde J53 LU UG (oluacd o g
VYV 5l Sl sl GaaS 5 55 onl Sl o ped ool 35 Shslans o3 b 5 il O e
Colg 53 S (LB WY i (2B Y bY Cslite gleS 5 dex D) B8 S5 e p s
5 ke (il ) s S lsl (il adkeie S ol p A e o zaS &S LBV LS S

(/\ii/\ 8 sY"Q L\M

CORDEX 35 5 (s5lwesbel Slow$o 5 adis Sliasein —Y Jgu

http: //www.cordex.org :i=L

e o les Jbe Ll oS gk Sldos Oluew o
M1 SMHI.IPSL-IPSL-CM5A-MR IPSL, Institute Pierre Simon Laplace, France
M2 SMHI.CanESM2 Canadian Centre for Climate Modelling and Analysis
M3 SMHI.MOHC-HadGEM2-ES MOHC, Met Office Hadley Center, UK
M4 SMHI.LEARTH European community Earth-System Model

1. Pierce, Barnett, Santer, & Gleckler




eler 5 o et Sl n 5 Ll oo !
e o leds Je Ldas sucs RN J&,ﬁ:ﬁ Sl g0
M5 SMHI.NOAA-GFDL-GFDL- NOAA, Geophysical Fluid Dynamics Laboratory,
ESM2M USA
Helmholtz-Zentrum Geesthacht, Climate Service
M6 SMHI.MPI-M-MPI-ESM-LR Center, Max Planck Institute for Meteorology
M7 SMHI.MIROC-MIROC5 MIROC, Center for Climate System Research, Japan
M8 SMHI.NorESM1-M NCC, Norwegian Climate Center, Norway
M9 SMHI.CNRM-CERFACS- Météo-France Centre National de Recherches
CNRM-CM5 Météorologiques
M10 SMHI.CSIRO-QCCCE- CSIRO, Commonwealth Scientific and Industrial
CSIRO-Mk3-6-0 Research Organization, Australia
M11 IITM.CSIRO-QCCCE- CSIRO, Commonwealth Scientific and Industrial
CSIRO-Mk3-6-0 Research Organization, Australia
M12 IITM.IPSL-IPSL-CM5A-LR Institutes Pierre-Simon Laplace
M13 IITM.CCCma-CanESM2 Canadian Centre for Climate Modelling and Analysis
Institute for Atmospheric and Environmental Sciences
M14 IITM.MPI-M-MPI-ESM-MR (IAES), Goethe University, Frankfurt am Main
(GUF), Germany
M15 IITM.NOAA-GFDL-GFDL- NOAA, Geophysical Fluid Dynamics Laboratory,
ESM2M USA
M16 IITM.CNRM-CERFACS- Meétéo-France / Centre National de Recherches
CNRM-CM5 Météorologiques
Helmholtz-Zentrum Geesthacht, Climate Service
M17 MPI-M-MPI-ESM-LR Center Germany

e glaasly £

s e sy lialie b badie siloans cald Ol ¥ IS 4% eslizal L5 fs e
.J\A.}& QL@)%J\J}N))LE?-@M;)‘M}Q}.jbg}é‘&jﬁ‘b— 6LAJ
/N0 J:Jlﬁlb C;?r-«?ﬁ)\ J“EJLJL s liodalie ﬁ)uﬁj adde é)l.wi:.v.l ﬁ.)u/a w.’;.’lw

Sla= gles (gl pslis pl ol sdewy /A0 B 4/0 50> 4 ot 55l d aS 03 t/0 L
S Sl mae (g c®) 8] d T d 5

d\f C,Jlg. J:’J«bﬂ +/40 UJ:’.)L;‘A w\b@?&ﬂ;bsa)yw AL '/-\w@?uﬂj)‘(}.\.;
L k3 el 55 a5l o8 Sl 8 B /Y oy e ) S St Sl L> BBl L




wv w03 0Lk s bes o lla Bl Dl poss et ada Ju.

- >
H S Ty
L] . %,
g WS
2 R
:
K oo
g A
H oe®
a 3
—oss
- |
" o
075 ReF 125 150
(D = s = .
R
1.50 pa &
g / T Wy,
g 12s S,
= >
£ 100 s o®
] N\
g 0.75 . o®
F oso LR
05 los
|
000 10
125 150

Sles &l AN L Saen Sl Sl 503 55 500 s L zelil Glp s s
o U TRl s Ol el cpl & cl sls SoL sl 0 s Sl 5 Blas
Claslie 4 bdde ilwans polie bl 0ud Koy 5 Siwer Sl s RMSE 2als
(SS) < lge b e 1l cooel 0l 03,51 ¥ Ui S5 ol 6,00 pelal y ladie 33 ol ol
Wl clale) andllae 5,50 & > 55 ool o gl L300 5 Los gl el (g3laand 53 Jdo ja
U5 4 oS 5l kBl ol (A) Sllie lal s adde S e 43,5 aule (SS L T4

(Y dsd) s o e
S L (M7, M11, M2, M12, M6, M14, M4, M9, M10, M3) b o5 S 5 Culg 55
O ad SS A G B sladie oS 5 Ol andllas 50 ailaie gl (V) A lis

el Siloand e 5 S S WL e bl S

e S 8 bes Bl 5 ST (5L o 5 4 (2,6,0) Slabs s gl gl ls ged —Y SO
o e 1 oy Los Pl 2STa 250 o 5 4 (Byd,f) (las

WA OB WK sl



pler 5 o ole DS FICFEES YYA

J(TMAX) JJS‘J’ ‘(P) j)\-g ‘5‘:3 (PSR %SJSJJJAJQ(SS)Q)LGA Zj.u'—“ dj.,\:.-
M?Js‘_glﬁ 4?.\?. 3)}.: BL AJUL“JAJ\ALA (TMIN) (7Y &‘b

WA OB LS il

i) e e s e | | | - =] e | ] - | = e ] a| o e - ol | ] =
= = = = =5 E A P s e a” 15 = A F = A= = i
|
= AR EENEE B B EE R E AR EEEEE B E
w . . T IS T [N R e [ el I I [ [ o R P [ A | ] | A ] ] -] = A o] ] | | = < =] o -
=l e e e s QO e e I o= e = =k =| = H F| A =] =] e
) I
- = A | o o I e s o | A w A =] = . A = ] -
- = = A 5 A F = = = = AH F = S = b I s S e o =] =] =
2| 2
- - - - - - - - ES - - - - - - - - - - - - - - - - - = - - -
o = et s s g = e Pl Rl R | R e el I I I I e s = (= = = R e e s
= FUIE™ e ES P [ A o o o o o] | A
: el ‘:, = =l = oy = A > ; = = = J; = s = J; :: =
O = ] I = AEJEFAE b= = s = A
=1 e - - - - - - — = - - - - - - - - - - - - - - - -
om| o = o | | » L I I B e = I T e B B I B It I B, B e Bt el B Mt e B R S I I B B e e B=1 B B
2 = sl H = A 2 g = EEE R A A H I A Y EE o = 2 E2AE
- o - - - - P - - - - - - - - - - - - - - - - - - - - -] - - - - - -
| = -] = - | | e e e e e B B a| ] » | m| ow | = = <] A ] | = r
=5 2 = =H - = o = = =] = = o T i B s e I = = =] W = =
— - a| o | A | 2| | ol = P e I | - | - -1 | A A A e - .
=| 3 = = ! o Lt (= el e o B ) e e [ ) e e [ | I | = b B B I = S I = s I (= s et = =
= = =
=l L e e B B B I e O e Mt B ! I B — = ] - | = ] <] = ] =] = | ] ] =
= 3= = = = = A = H e B e HFE | A F = = - = =H =2 A =l = ¥ = =S Z| = r
(2] | o] -] = P - — -
- =| = =] -3 gt e ) 2 H
jum}
- == -] - BN E
=1l == = =l EEEEEEEEEEEEGE
- . - - - - - - - - - - | - - - - - - -
-t = = P e I e o)
— r = = =1 = & = J; J;
: o B = s B z E
[ - e ) R ! = H = Z = il Z =
- - - - - - - - - - - - - - - - - - -
i B = =
=1 B I = e I & e e e -
= - - - = - - = e I B > - — -] - - fe - 1 -
=>.,"‘,,;,., = HEeElzaz A o [ e e e e ey et 5 ] [ 5 H 5
- ol - ‘I - - - - - ‘I - - - ‘I - - ‘I - - - - - - - - ‘I - ‘I - - -
| = | -~ = B | s B M o R = et 8 N ot R O Mot (O I et S el o
25 = - = e = = e B B s ) e B ) et e s e (e s ) (e (e e s ol
- A - I & I B e et = e B TR |- =
4=t -
8| - [l s = = = I I = e = e o = i [ =t . e R e o =
2091 RN - R
Q.-s.'ﬁg.a. == el ] P ] =] [ =] == == [ P ] = = | =
= B = B = = = = B B = = =
Mvlod : . Ton 5
X Jan Feb Mar Apr | May Jun Jul Agu Sep Oct MNow Des [Annual
e




Yrq T S O PR M RS RE P o

35 pul ad g 53 GCM ladas la s 5 ) &

(o Ja Vo) e sladie Sl 5 b 5550 gl adie <35 U500 51 ey

8193 4w sl e s 5T slae,so sl 0L s Les edBl (sl el (s3luars o ol
FYRUNENDS S L BN S F) PR 03 LR FY-TES DR CIA TV VRS PELS IS
S e £ st A5 S | anllas 5,50 slaelKensl sl » RCP8.5 5, RCP4.5 4 L.
b s (33 5l gie (3 3) 0553 4w sl 1 33 sl ad s IS Ls 5 3oL Ol s
el Ay s ol IS sk s e 0L S Sla g sl gl 600
Jlw Yo by o alle 50 o Kle RCPAS (g gl 53 Y Jsdr llas .ol axils
w0l 655 4 G 45 003 S 350 e Jos TP 5T /0 VA S S & ps s pad ol
Sl 5 Jals olaas e Ol ) oL Jals s s W Y (e LseVT0)
(ol g e d Lol Sladlas b ol e s VA LA . RCP8LS
g Bl i (VY40) (55158 SISl 5 (ITAY) (6 se8 5 6530 55,355« Slaka
=l s LS A el ws e ol 55wl s 4 ol STl s B0 Shals
G b 6553 4 o ST glos il candlas 350 Adaie 53 3 ols Jlgten sk
s 4331 /0 B Y 5 VAL O/A ol w5 5 o RCP8.5 3 RCP4A.S jLisl (g4 5l
s a3 OY YV 5 /Y V0 ole il gles (gl polie cpl il e
Loy 51 baans 53 baglew ol gl Sl 5 Bla= glos (ol 5l o mi & Col
Los il 52l (6 0 a3 slasl (gl sl o Blesl ol .l RCP8.5 Lisil g sl @
S SLESl el iy a5 e 3 sl e ss sl 3 ek 4 (Bl 5 STas)
Slasl edls 2ul5sl 03 OLL L RCP8.S 4l a5 (5 5b 40 el La g sl s glasllS
(T90) Moo Godd b 300 i (el sla s o8 s e 0L ) lalslS laslS
DL (310 «(5031 Lo g5 0 plonil Slalllae s e ol gnen 35 45 )

JQJ‘))_’ 9 WJS 4‘_55);” 9 (\V‘\-\) j_l.AJ dAv\_; céj):}j cL;)JL_; a(\\‘«\’) L;)J'abﬁ 9



e 5 o bt Sl s 5 5 Ll Al Yi

s ol mlS L S S e e 05,08 S glaks > 55 o5 4 (TAY)
.J\.‘i)\} Lﬁ'iw

RCP4.5 s RCP8.5S ;e cow wls b5 4 Cond sl o 20l 5 el 5o ngﬂf—i NPECS

RCP8.5 RCP4.5
4l bl
(2090s) | (2060s) | (2030s) | (2090s) | (2060s) | (2030s)
FYVIA #fa/f v/ #YYIE FEYI0 FYANIY Y#OIY ook
YA/ YO/A YY/A YONY YY/VE YYIVO YY/IYO Sl gles
\Y/Q ARV Vo/f ARTAN ARIA Uy YIvY Jolos sles
300 35
850 ok 0 Alae gles Les
5 80 3 +3.6C
j_a:' 750 ’\1" 2
35' o bl
; g
9 A7% 17,009 |
% 600 g
550
500 s
4ci RCP45  RCPAS REP45  RCP§S REP45  RCPRS a5 RCP45  RCPRS  RCPAS  RCP8S  RCP45  RCPRS
2030s 2060s 2090s 20305 20605 20005
25
21 Bl gles
}
“ﬁj 7 +5.2°C
'2 iage AT
%
3
2
} s RCP 45 RCP &5 RCP 45 RCP&IS RFP%S RCPlﬂi
2030s 2060s 2090s

JT sars 55 5 };’ui Lo ks e 6;“.;*-‘, - JS":'
WAA OB i




\A T S O PR M RS RE P o

ol gla ol )b Bl O pods w2 Y £

ool s b el el s 5 SIS 55 s Shs elal L addlls 555 455
A.STLJA);)MV.:M_EJJ:»Y-H SEAUL s Yeen Vo) Nevn BV e oliyf il 4
\W")Jf}f«(ﬂ\o')djﬁjédpﬁgﬁu.lJuJiéjgg)w‘o.hil.«uu\j&dua&;nﬁ\&i
W 91855 b oli)l Slab 51 e nled o 4 (e TIM0) KK S 5 (e
el ol sla bl Blale 5 Ul Ol pois aslsl 5y s Ol S 5 A SGL
asboyss 4 Cd RCPB.5 s RCPAS Ll ool 55 o o5 4w Sl 0 wsiia
D 38 P TS

B STUA A O 3

J_.JOJ\A’{T‘)Q_{L” L;Lho)jb)b J}BJJ eL<:.w.i\ UL U;UL J_'~<:L_:.a Q‘MO J)J}- L;.:Lk.a
S1sbans 53 oKl pl ol Jal s (il 5l Colls ) 5550 Glaglw ol
NEA g3 das o OLid b =5 = 5,15 RCP4AS 4L 55 (YrA=Y+44) &5 5
o.A;Jﬁ%L;bsﬂsu.« LSJ'<‘U‘W— 2,8 Al b s ) Ao s MY B Y ole LSk
oJ._..J DL ‘JM 4= 2 \/i J}u\_>- RCP8.5‘5 RCP4.5 )L.}w‘ ﬁ)LHA LS‘J" ‘-g',’.bj"
J‘JfL;UL.» 4= 2 0/0 uY//\u:J)jJ °J"‘.’.T)J)Q“"j?”“l“” V-JJV/VUY/Y u:;lﬂ ‘]G.w)nﬂ
o= pelie 4 S e e 0L ov\;JS)j:ML;lﬁ Js855 Plas gles Hls ged sl aze
el VY Jl U Lisl (gl 35 8 Jﬁjﬁj&ﬁ;b@\}ﬁj‘fﬁ\)lﬁ
RCP4.5 o o s RCP8.5 (g5l 55 yilsdl ol (E JK2) cusls dal gt (g iy
33 s & 53 YV/0 a4 b 55 5o ol S ol a5 VT Ly LSJL:A)GJ){M

.v\.w)da Y'QQ—Y'/\' Z)‘jb

san XX 8

)C)bcd)‘:du*' ;))JRCP4.5 (_jS)tw")5 Jﬁjﬁ‘\:’UL\ﬂ U’:’)L’ wﬁud;u&a
4_>t€ ;)j}‘t—}%—m&dﬁv\_j}; J))Yﬂj_b:v_l?a f,Y“'\jif,Y“jio\/ v_.j‘}«_srj_w
£/0 L5 V/A o YoAY —Y084 5 Y000 —Yo N4 Jloy slaosl 3 oKl ol (e st o)



e 5 o bt Sl s 5 5 Ll Al YiY

Cri L gl Wb 4 50 RCPBS (g g sl 55 uS 0w o |y a5l S ds o
Wl 03Ul L o y3 VB 0y pgn 5 ps sl U3 odd (S3luand 55k jalS
RCP8.5 s RCP4A5 [Lixl 5l (gl » S o] 53 olSael opl slos Sl > 5 5
53 8T 53 s e A3 YA B Y/ o Jac ste ST 5 (e s &3 1/0 350>
ol )55 an Sl Led I 5 CulS il Sl ite e gdes 4203 04 B Y
S el ol 5l SL= RCPAS (655l 53 acenS glos pslis SULe (g3luand 3l
593 53 OF Jldie o mdy 5wl il As, de 4 YooY e Jl Sl el ol pslis
55 Jlas glas ol 5l L, 05,8 e edalice Yo 44=Y oAy sladle om YV 03 UL
Ly el b gie sl dilen 5 sl 5 e RCPAS & s RCP8.S (¢ 5l
UL Dl ety 553 a0 Comnd s 53 0 L O3 (YA 2A9) g 550 53 ool 53
(YY) el 5 5005 Sl Shasn o b basl 5l Sise cpl (0d5i) ol
b Cdlas oKl opl (g 5
Kp S XY
Slro,ss 55 K8 oSl BULe gles Blas 5 Slu= 5L sl e 6 S
5, RCPASL ool 55 KinsS ol olwand ol odal 050 53 0l 5 a0l
Veew 5V A o ST glee,ss 5 sslee cpl oo Gl 5L SKle sls 2ol 53l
053 5 ds) 8555 55 (e eV 1) il 655 4 ol S 6l S 5505 e ke VYR
el 035 (6 K i 1y SalS A s V/0 oo 893 52 5 ol SRl Ao YT 5 YIA
Sgd= 3 YaYr — Yo Sle o3l 5o @ RCPB.S (g uslen 5o 3,0 il 5l Ll
o3 V0 B 2als Koa S Ks b5 50 S J- 3 el eslil Bl o3 Ve/A
4S das o 0L oKl cpl sl S les (Gilaand s 5 58 Aal gt a4 2
Los eSSle woudils Al olsal Y oe Jl B SLasl gt 55 8 3 2, opl pslis
RCPA5 (55 low 53 Y+Q4=Y oA 5,55 55 esedin &5 3 VY @ b 6553 3 VYUY

SJ)JMCM_AMLSJ:JAW d&.ﬁ‘f‘&)\)b%.bé}.})u wl«d‘f&‘ﬂaj U"‘ M‘)L;‘



\fAx T S O PR M RS RE P o

A YA YA YR Y00 §uas 3 s Les palie 45 S 5 b e e OLES b
35 S, S ol 5s Blas sles ol axils Jaoll o pedis B 53 0/4 5 YN S S
35 g 253 YV BV e RCP8.5 s RCPAS [Lisil gyl (gl oS3 sl
g 53 0 LY/ s 80l 53 5 g s WY B Y nle o gz bt

4 G 933 555 3 K pp S Saelins! canddl 5la 2ol,l okl s 5Kls =0 gk
RCP4.5 ;RCP8.5 4l coi 4l 5,5

WA O L i L

RCP8.5 RCP4.5
RCP8.5(2060s) RCP4.5 2ok )
RCP8.5(2030s) RCP4.5 Ak L
(2090s) | (2060s) | (2030s) | (2090s) (2060s) | (2030s) w4l
£AQ/A £V LA EYAA £8Y/4 gov/ ARVAY (¢ Pk
YV/A Yo/0 YY)V Yo/\ Yt/0 YYv/0 Yy v Sl sles Jsbis
Y1/0 \A 4 ARYA Y4/¥ 7 Vord | Blas sles
EYY/Y £¥ £V £Y0/Y XATAN gov L0oY | (e Pl
YVAo Y&/0A YY/o0 YY/av YY/EA YY/¢ YA | sl gles S,
VY/YE YA/ 41 VA VoY ALY /Y Jalas sles
VYTA/S laat VoV \YE4/Y Vies VEav/o at! ()il
YY/AY /AT WV Ya/rY YAV YA VUYE | ST ey | SSpasS
A a'is oY %% V) £9A YAY | Blas sl

P E RPIPSCA RS HINPRCHES SN S

BPESTIA A g 2

e el s Sl 2l 585 Sl b s Zaakad pde (b3 oSl 53 Gl
lacke ST 53 sl a3 53 o oKl ol 53 3oL Sl ool yasiie OF Jlssed 5l
03 el 5 el St a5 basle cp S 0L sy Cls dal g alS s 5 e 803

O_l‘4.1:..'.;.:4.LSLAJ:L':LALAwi_'vl.:ﬁ)bQ‘M@M.@‘ﬁ)b)bﬁ)b)e)jbdjb ¢L~“




e 5 o bt Sl s 5 5 Ll Al Yii

bos Sl JS)sb o il 0391 paliw 5 o ST sUs5 (355 slaske a4 b g o oS
SV Sl a3 s il cp S a8 Wb e il gl 53 o 5 ess3 A 8
ol o YoAr =Y048 s s O ly sl o ris s RCPAS 4l (5 YeYs
35 i sles Sl 3 Ol ess o i b s bl psls dal & RCP8.5
5 RCP85 4l j3 .ol o3 ST Lsl sbaole 4 Ly o RCPAS Lixl L
L e e 0Ll s 4 ol 1 St SRl Ol slasle s S (sl

Al e Geaie (1FAV) (g5l eSo Jans s b les 58l L,

120 140
004 1 RCP4.5-Js8) ——wpup f | 120 RCP 8.5 -Jsse e
1_-%‘; \ ——2030s 100 4 20305
,. 80 \ —=— 20605 —=— 20505
_1; \ \ —— 2090 80 - 20005
60 /i “,. -
1, W Y /’ 60 - /
40 \
: 40
\ /
20 \\ / 20 4
0 - —— = 0 T T T T v T — T T
1% gD a0 APt ¥ gu® 3ob puf e O et et LR TN TN AT T W A ge? Ot wov et
oo 555
RCP4.5 -J##3° T 8.5 -Jsds e
— 50 o 203085 | S0 A RCP 8.5 -J#8j° ——2030-85
- = 2060-85 45 —a— 2060-85
——2090-85 —e—2090-85
40
35
30
25
20 A
T T T T T T T 15 T T T T T T T T T T T
O P §s‘: & s R & @rﬁ & &9“. & . B S
4 = i —e—dbea | 37 ~ ~ 3ie sy
= 37 RCP4.5 ‘J)’)" —— 2030-85 RCP8.5 JQJ) e 2030-85
P 33 . 206085 33 = 2060-85
5_ 29 ——200085 |29 | e 2090-85
“?L 25 4 25
3 2 21
917 A 17 A
3 13 13
3] 9 |
5 ; r T T T T T T T 5 T T T
o & ‘o$‘ & &v‘i & & S & @ 6“# & 6\6‘! -\\s" \0\ RIS &

sRCP8.5 Lzl sla g sl w31 slaans 3 Jgb35 ol o ol )b Ol ot —8 IS5
4%‘& 3)3.5 \f 4—\-1&0 ).}RCP45

WA OB LK sl



Yo T S O PR M RS RE P o

INPEPSTA I i

350 Sl sl olal ool 5wl slasyss 55 3 2 ool (5L Blale Ol s
(ol a5 slaele 53 sl e S8 Gillae ol 0l 03,51 0 IS 53 e
ol Bl sl 6590 4 S sislew 95 o8 55 5 o3l aw a s sl 5 el g aST el
Ja 53 5 Rl Ol 5 sl b 53 0l S Ol e IS sk 4 il el
) slos iSla= Blale .Sl Sl uis (6 0 i oL dal ot alS Ol 5 Sl
SLaosss 53 Laole alS 53 Loz Sl S0be o s o 0L ST (slawns sl p 5 25
(e ST glaols 4 b g o aciio glos (ke 53 Ol o 2 Ll e il 531 e
bos l3l g 8255V 6 L sz 5 5b 4 RCP8LS 5,5l 53 4 005 sl 5 5 ol
) sleos Sl aslabe WSl s 5 s o 0L Y)Y O3 SLL 553 s 1)
b anaS Glos 5 Sle 53 Ol i o jtd 5 Lias s 0LES ST glaans gl 5,25 0
e LGl 5o a8 Cl 022 RCPBLS (5 b 3 035 a0 5 Ol Jumd slaols &
(YY) el 5 $3005 GSSler 5 YA (63la0l 5 6l b s 48 5 &) 50
A e oSl ol 6l 5

KT g g

3353 SO a S Bl gl zelyl sl (6 S iy polie Blale ol uis 5,1 IS
33 SO sS 5 Sl ke s e OLES sdalive )55 4 G ol Sl gl
Glaole 53 il xSle oS ez o 0Ll ot dal s hals s dul 093 slaols S
slos Sli= Blabe :Sle s 2l sl (2l 50l fad 55 ox jules B LS
03 o 50 Gl slr 53 il cpl das e OLES ST glaans sl a8 olSan
Dbl 5 Oline Joab (lmole a4y bogu po 0T 53 SRl o 2ty o il oo 21531 Laole dea
Sl sles Blus alabe ( Sle &l s = el 03 RCPBS 5l 530505 w5
Ol ez 53 o540 Wy Blu= RCPAS (g5 5k 55 &S das o 0l ST slaaas

55 el 3 Ol ks el al a5l e w0 Yoo e 5l Gosliwe 5 e ST (60U )



Geeleo) 5L

— o 2
oo
s

b
X

FSlas sles (2Kl (°C)

—— 0 B D W

Plas sles (5o (°C)

e 5 o bt PRSP E M S V- AN \fA

Jk_w LSLAOLGMJJJ}SJ\A).LJL'\MJ) UL’MJJ J\.vj) w‘ g@w‘))}LRCP85 éﬁ)l—b«.ﬂ
el sl ol Al 55 4 Cund ugeedes Ao 53 Tl 4 Les 4eS s es g SAAS
Tl ool 6l YAV o5 5 0 gt Ol Sl ool e 4 =l

ML@M&JA_,S‘;K:...:\L&SJL& =Wl a5 9de >

120 120
——dkas -3 T al ey
100 RCP4.5 - 029y —~—zu50: 100 1 RCPS’S 25 +z(|3ui
—a— 2060 —#—2060s
80 - ——2090s 80 ——2090s
60 60
40 40 -
20 20 |
0 T et 0 ) i i i : > — . .
PO gl ggf gt gt g et P o gt g L R R I I A S O
30
8 1 RCP4 5- QPS}; ——doun —— s
s >9 3 -3 4
- —+—203085 | 25 RCP&S o —+—2030-85
—a—2060-85 —a—2060-85

——20mss | 20 7 ——2090-85

“w =
L L

'
[

= T T T T T T T T T r

il 6/ 0 L T T T T T T T T T T
3 R\ X & O

o' k@ N ‘)Q‘ ) ,\\‘(\ \\\ ‘}\& 5‘8 O N {/

0
-

n

] .
7 i PRI IO S SO s
3 - —— s 29 A -
9 1 RCEAS: S ——203085 | 25 RCP8.5-3,23 T
S —a—206085 | 21 1
; ——209085 | 17 4
~y 13
9 - g
5 - 51
14 11 — T
— T T T T T T T T ~ u—’./r/‘p/ T 3
3 1 . -3
A\&;‘f//\é/@‘ & & .\&‘ '\\»\ REJS & o 2 _\‘b”/‘/;\‘b‘ & &‘ﬁ -\0° '\°\ R & &
-1 114
-15

sRCP8.5 Ll sla g sl w51 slaans 133 g (ol sl ol )b Ol uis —0 |3
Aﬂli zjj.b \f 4-»-3".5.6 J.}RCP45

WA O LK sl



Yiv w03 ok s ey LA Dl s Il (A Ju.
400 . — ——dlag o RCP 8.5- & T alkey
350 RCP4.5- tj.a)h}f 2030 350 ’.\ [ FLry + 2030-85

—=—2060s / \ = 2060-85
—— 20905 300 1 | —a—2090-85
250 2
200
/ 150
/ 100 -
1 50
0 T T T T — 0
WP ¢ S e & ¢
40 - o~ W
PL A —— s
g RCP4.5- Sjngs e 7] ——shn
3 32 —e2060-85 | 33 _._z:::::::
ai 28 1 TS 29 4 —.—zuun.n:i
524 25 |
_‘15 20 A 21
!} 16 17 4
\"_l‘ 12 13
8 4 9
4 s |
0 T T T r T T T T q
B - R S S "o« < .
AR T CIRS R > X
S S N W &N ,\,,y & 6‘"‘ & &,,;\ . N R &
21 RCP4.5- &gy s ] RCP 8.5 Sojnes ——n
— —a—2030-85 —— 5
o 17 A p— . TR Zlul‘»-ﬁf
g —u—2060-85 —a— 2060-85
= 13 13 <

i —a—2090-85 e 2090-85

.j 9 9

3 5

s

AN — N . s
-3 3 > S 23 S s N

3 @% qﬁ‘ 6&1 _\¢0 S "\ﬁ’ &S & Q@\‘\ \‘“\/@B// ‘ﬁ‘ 6\,;\ ,\Qﬁ\ & ‘o‘& S o“"\

5 -7 - -7

3, =~

=11 4 -11
15 -15

s RCP8.5 jLisl sla g )l cos dﬂ saas &,a‘,s ol (gla il )l ol peis N K2

4&‘% EJJ.S \f w&« ).SRCP45

Lslgiis 5 5 S5 45 .0

JU A6 (SAL 5 Lo s350) ool slaadl o Lo sia 53 Lot L Ll g5 e Bl i
S e, S Jue W s i ol s 5,10 O Fed yd UTCL"‘J—’JG")’
.s))_,o)';}_?'gﬂuy ool s Les ‘_QJ_QU,L:); (@TgR)CORDEX-WAS)'\

313 Ak 5 el ol s Ut b adite (g 3baand sls OLES L s = o3 S 413 L5

Sl o ai gl i ol B, 3l Lt el Sladllae o Laol 5 eslazal
S S o 5 a5 gl dde G ol &S bl 51 eslinad ade (g leans



e 5 o bt Sl s 5 5 Ll Al YA

S aalllan l 3 sl 31 das i | lacaakl pde 85500 ool Ll i o
s L (M7, M11, M2, M12, M6, M14, M4, M9, M10, M3) U V+ i sazs
LS 3 Bl Dl i Sl 5E8s 6 & e b A bt UL (SS) ol
LA 5 RCPAS 4w sl 5L Ghwoss W B VY rals 5l culSs bl ladu
sy Sl gl g il as > S 6l s RCP8S sl (6l (ss s VA
RCP8.5 bty (5525l (gl = 5 45,5 ¥ B 1/0 153l RCPAS jLasil (g sl ol 5
Gl Jlas glos gl Sl ol S e (6K i 1y esmeabos a3 VAL O/A 2l
i O/ LYV 5 8/Y L5V/0 s s 5 4 RCP8.5  RCPAS sl (6 45l
PS5 b e 53 ot GelSinl (gl by el d 55 s
o Laoke ples sl 3 5 ST (slales sla el sls OLES 35 b ol il
035 ol e ola il L AL (6 R A 4 STl dialit Ll sl 55 s
Sl 2ol alS e 2) 50 1S s 55 Sbaessdons 53 S s 55 Ll o
sl A g 5 0 il gy (S 55b il 03y S5l sla Bl SR e
L ol a0 5T (slaans 55 o3 sudoms ol &S sl ol Slo O 51 Jeol = s 5
A Ges ol Sl el s il a5 L s Sl e les 5 S Susb,
s o s Les 6,5 i 53wl <l CORDEX (glosls o oL Ay o0
33 e ogmime ol g sy 5 She g oS bl il ails wlie Sldlas
Sladde Cl (S a5ls Los ap s 5 UL (6 o i cu o SOL 2L BB
P MBS Bl (AL S AL L plaas g s (e 53 bl
Sl sy sl mls o 0w, ¢l - iz 35 S e slgiin ol pls dal &
L (Dl o L edboasl w555 b omand 555 1) Wile plod polie sy Ao

dioled Ol 5 g2t s 540 Ailae Gl 1y sy op Sl 5 anlis U



V4 T S O PR M RS RE P o

wbols

5 Bl s (S5t S Lol OYAY).e 503t LSt 53l tp 503

OYV=08V (Y)Y ((isliS mlio s pale) ST 5 ol 4 i35 38 8 3l i
O3S ol s Ol =l G 2 oSl SLH il (1740) L (318 SIS
Sroilin) Ll lmspm oole dolifad Gl yal 4205550 Ol Sy e 5 Sz

YYO-YEY (V) ((slchis

A sl 83 o e ol i S G5l OYAY) ey e oo S tp IS5

NOV W V) o] g il s ennlige sy = wle 4ol

AYE0-AYOY «(8) (o fslsts 557 HAACM3 Jote 5l oslinal L 5T Lo Yo 535,25 5

55 A oz 53 SDSM dus s Shas 501 (0FAY) o 155 00 0 gt tp Ol ma>

VAN DR ol o (ol nlige bty oode ol foad o3 5 (200 2 ol
5> adldl la el Sl s OTAA) 5 sl 2T 55 ol 3l 1 Ol b5
$55m 3 eslil L Olas sluss 5 o)l ks o pl i ol e Cansy 1 5L

AN Ol S of liims CORDEX

STl ons Lol 3 55 (O O3bs 51 e 5 15a slos (3l i (1T40) z Mt
MV (8 Olf o g dloes (53 At (63 50 dxlllas)

O o Bl eis S1OYAY) L o508 8w 530 ¢ (S50 e e slalu TNRPERE
A0-940 ‘<z\)‘g@/5j/;ﬁ/’wwjf,aa e s, L5 3 &l

53 Olgial Ol iy 5 aaS (slas Jlletr (WA L wolOls gy ¢ e o o) lalS

TV = 08 A (YA) ol 5] (sl sy & o Yo IV=Y 000 53l

Lpa 5 ool gl gladde >3, <3s oLyl L(0TAY) L e (gl 5 o olyOlsy o GLals.

ol i a4l 0L (S5 asdes el ) (VTA0) Lo (s me 6 (S s

— YA Y (V) S of cblis (gl ias i i (53 dw 3 pl b g 163 50 dndllas)
Anns



e 5 o bt Sl s 5 5 Ll Al Yo

5 5> bl sl el b mﬁ\ S S(VYAT) pephd o te ($50355 S e oL Y
AV Y Ll (ol g pbigs 5 psle o o

JLo o 5 Ol 3 ol a3l sla el )l ol oss s e OYAT) g3l 0l (O (6 mal VY
Cgoe) 2L e o llb] iy — oo ol 25 HADCM Jue 5l sslizal b ST
AEY=ves (Ve )Y

ATY =AY ) (ST o cBlim sla e ol i il S Ol Ol s

15.Abiodun, B. J., Adegoke, J., Abatan, A. A., lbe, C. A., Egbebiyi, T. S,
Engelbrecht, F., & Pinto, I. (2017). Potential impacts of climate change on
extreme precipitation over four African coastal cities. Climatic Change, 143(3-
4), 399-413.

16.Aich, V., Akhundzadah, N., Knuerr, A., Khoshbeen, A., Hattermann, F., Paeth,
H., & Paton, E. (2017). Climate change in Afghanistan deduced from reanalysis
and coordinated regional climate downscaling experiment (CORDEX) - South
Asia simulations. Climate, 5(2), 1-25.

17.Brekke, L. D., Dettinger, M. D., Maurer, E. P., & Anderson, M. (2008).
Significance of model credibility in estimating climate projection distributions
for regional hydroclimatological risk assessments. Climatic Change, 89(3-4),
371-394.

18.Endris, H. S., Omondi, P., Jain, S., Lennard, C., Hewitson, B., Chang'a, L., &
Panitz, H. J. (2013). Assessment of the performance of CORDEX regional
climate models in simulating East African rainfall. Journal of Climate, 26(21),
8453 - 8475.

19.Fuentes-Franco, R., Coppola, E., Giorgi, F., Pavia, E. G., Diro, G. T., & Graef,
F. (2015). Inter-annual variability of precipitation over Southern Mexico and
Central America and its relationship to sea surface temperature from a set of
future projections from CMIP5 GCMs and RegCM4 CORDEX simulations.
Climate Dynamics, 45(1-2), 425-440.

20.Fuhrer, J. (2003). Agroecosystem responses to combinations of elevated CO2,
ozone, and global climate change. Agriculture, Ecosystems and Environment,
97, 1-20.

21.Giorgi, F., Jones, C., & Asrar, G. (2009). Addressing climate information needs
at the regional level: the CORDEX framework, World Meteorol Organ (WMO)
Bull, 58, 175-183.

22.IPCC (Intergovernmental Panel on Climate Change). (2007). Summary for
policymakers. Climate change 2007: The physical science basis. Contribution
of working group | to the fourth assessment report of the intergovernmental
panel on climate change. Cambridge: Cambridge University Press.



Yo\ w03 0Lk s bes o lla Bl Dl poss et e L

23.Javan, K., Nasirisaleh. F., & TaheriShahraiyni, H. (2013). The influences of
climate change on the runoff Gharesoo River Watershed. American Journal of
Climate Change, 2(4), 296-305.

24 Liuzzo, L., Noto, L. V., Vivoni, E. R., & La Loggia, G. (2010). Basin-scale
water resources assessment in Oklahoma under synthetic climate change
scenarios using a fully distributed hydrologic model. Journal of hydrologic
engineering, 15(2), 107-122.

25.0uyang, F., Zhu, Y., Fu, G., L0, H., Zhang, A., Yu, Z. and Chen, X. (2015).
Impacts of climate change under CMIP5 RCP scenarios on streamflow in the
Huangnizhuang catchment. Stochastic Environmental Research and Risk
Assessment, 29(7), 1781-1795.

26.0zturk, T., Turp, M. T., Tiirkes, M., & Kurnaz, M. L. (2017). Projected changes
in temperature and precipitation climatology of Central Asia CORDEX Region
8 by using RegCM4. 3.5. Atmospheric Research, 183, 296 - 307.

27.0zturk, T., Turp, M. T., Tiirkes, M., & Kurnaz, M. L. (2018). Future projections
of temperature and precipitation climatology for CORDEX-MENA domain
using RegCM4. 4. Atmospheric Research, 206, 87-107.

28.Pierce, D. W., Barnett, T. P., Santer, B. D., & Gleckler, P. J. (2009). Selecting
global climate models for regional climate change studies. Proceedings of the
National Academy of Sciences, 106(21), 8441-8446.

29.Saeed, F., Almazroui, M., Islam, N., & Khan, M. S. (2017). Intensification of
future heat waves in Pakistan: a study using CORDEX regional climate models
ensemble. Natural Hazards, 87(3), 1635 - 1647. 53446903

30.Sanjay, J., Krishnan, R., Shrestha, A. B., Rajbhandari, R., & Ren, G. Y. (2017).
Downscaled climate change projections for the Hindu Kush Himalayan region
using CORDEX South Asia regional climate models. Advances in Climate
Change Research, 8(3), 185-198.

31.Seager, R., Ting, M., Held, I., Kushnir, Y., Lu, J., Vecchi, G., & Li, C. (2007).
Model projections of an imminent transition to a more arid climate in
southwestern North America. Science, 316(5828), 1181 - 1184,

32.Shongwe, M. E., Lennard, C., Liebmann, B., Kalognomou, E. A., Ntsangwane,
L., & Pinto, I. (2015). An evaluation of CORDEX regional climate models in
simulating precipitation over Southern Africa. Atmospheric Science Letters,
16(3), 199-207.

33.Taylor, K. E., Ronald, J. S. & Gerald A. M. (2012). An overview of CMIP5 and
the experiment design, Bulletin of the American Meteorological Society, 93(4),
485-498.

34.Taylor, K.E. (2001). Summarizing multiple aspects of model performance in a
single diagram, Journal of Geophysical Research: Atmospheres, 106(D7), 7183-
7192.

35.Terando, A., Keller, K., & Easterling, W. E. (2012). Probabilistic projections of
agro-climate indices in North America. Journal of Geophysical Research:
Atmospheres, 117(D8).



e 5 o bt Sl s 5 5 Ll Al Yoy

36.Warnatzsch, E. A., & Reay, D. S. (2019). Temperature and precipitation change
in Malawi: Evaluation of CORDEX-Africa climate simulations for climate
change impact assessments and adaptation planning. Science of the Total
Environment, 654, 378-392.

37.Wilks, D.S.(2011). Statistical methods in the atmospheric sciences (Vol. 100).
Academic Press.

38.Zhange, J. Y., Wang, G. Q., He, R. M., & Liu, C. S. (2009). Variation trends of
runoffs in the Middle Yellow River Basin and its response to climate change.
Adventure Water Sciences. 20, 153-158.



‘_;‘:'hjj'.’, Ul

DOI: 10.22067/geography.v18i1.85182

YE ol Slad YA 0l 5 ol ) Sled ot Jl (glel haa 5 5 Lo s

bad slas L Llow p e (g g Olow gl ol A OL
(Agte g50US 1535 90 & god)
(O ! Olgheollghuo! o Kiilses g s po0b p 5 Wi (6 s (s omtils) Slrbl
agajani_h@yahoo.com

(J s 8k 5 O Olgon! (Olghnol o&iSl30(s g (525400 p 5 Ll sl ' o g5 3 pauens
m.taghvaei@Itr.ui.ac.ir

YOY _ YA aw
oS>

S 20 (s vtfjsu,h}}? onl el i s S5 (6 e L dne 5 i lal
Sl s 0 53 oS 3 5 el dgdie yed Sllome (L glab sduas) 5 Jbs) s
el AL e e 40 IS = g 53 (S el A

ol 3 3k sy Slellbl ol - o s 5 (63 8- lann 5 dlis il G hgyi R
,wau@j@z@bﬁ&}@&\ﬂ\kgua@;obw,uuwﬁ@y;\d@
Sl ol Cons s OWA S AHP L) oL §iles dr (6,8 ands 25055 L
el 8 pnl Agla

Sl oIl Ol 51 ki il oS sl QLA S slaasl :@lﬁ /agsl
Sldas d_'o)_fj.a)'\ JS8 Ol e 5l oas W 8 OWA J. 3 eslinal L (g ¢
aS Ladus 3l golews U=~ 1, JM;\G&A;&.&»&L&@}? Ll o ol
Gl el (Gt ) 55 S (S a5 ol dites 5ol SO
A ddlane) o ) g pw Sles a5 5l QLS wlss WelS (g5 5k 53 Ol JS

ot 5 68 Sl L L Sl 51 (V8) sbidasl 5 (VY) w5 cdo iz

O e bl 53 6 e dnm s Gag !l sk Ol b Sl e (585 Doy 5l s S 5 Wlas opl

A2l M dgte g BOUS (53,50 4 el

VAUV iyl s VPR il 3 6



el 5 o il Sl a5 5 Ll i Al Yoi

L ollme 51 (V0 ailate) (s 55 (VF) e edl el (0) S5 (0 iikae) 5,508
Al e dgdee Sl 3 s Sl oL

Js s e el e Sl o e S S8 e (5L g S e
Llod ey Sl s QU in bs g a3l 5 ael o dawss e Ay Ll 0
L blypa Sl s o sla el s gy s, OF L L
ol e 5 LS GOILLL (5 e 53 Dl ot (Sl slas il
At sla et L i)l 5 b o ool S8 Wl oo 6 e Ol e ()18
Aol b

ng.:w J@JQUS ¢ OWA ‘)U‘:"L:’. J,@J: céJw‘\.J) c&\g‘))‘ \Aej‘}-'\:‘s

FPRVIR]

5315 e S slal &8 el ba gl 3 gdmdir sba Al o Seee S1 SS olL

4ol a5l il Ol 5 oalal O3 pbls 5 (S5 S @ ar 5 Lot ol 5,8 6
O3l (55158 all ol OF s sl b ke 5 (sbay i S350 b 5 S0
e S S Camear ()l £) Aoy 08 Lis o 1l el Come TV L s e
o55) it Al SRl Ao )s T ey e (Y0 Lo Bssd o oty 5 Lt
s o w55 L el 50 LU il Wy S e S 05 &S S 53 (659l
sy e 6 Sl (55500 5 slaauza sl cpal 5 0L 31 (ol 0313 13
(Je Olaslw) coul anils o am 4y |y olazsl (6 10U Cu 5@ 5 0dd S5 5 S
Sy s 503, U1 e a3l Ao ¥ LS e o ol Jl 3 ) (Y1
o2 OTAS s B) Wlods atlid Jases I35 5 (Sl ool mbie Olgea glos 28
ks Olims 5o (ol Dl S 2l 5 58 a3 Bl 4 ba el S5l - s (V0A
Aals S s Sl il 4 b g 30US 5 Shp e e 3 W (gLl L ilens
S Sl il pla el e Jlaml L8 5 Cumesr Coanl 55 b oy
ol 55 et e BOUS Gblie GlUSlis 5 alul b 4 ann g Jl= 53 slay S 5o



wly polos 5 Lainy) Conlagd 03 55 Gha Jlew 505 5l 58 @30slES sb e 2
el el iy St S K Ol sles 28 b 4 ol (AT e AYAY
Ly sdisl (sla Jod U155 aSCul Oacy &S o 035511 1) b sla s slasls & S5
Lol day e s 4 (808 VAAAS Cals 5 551 me) 3l et w55 slasls i s
(N5 S O 53 Sl Gl b S Ml e S S et DL A s )
aly L i SO Olgea dgin g30US (V8 o YA (340 5 ard JUS) AL
Bl dals o il Dllows 5o 5 bt li 55 (SILL G (ol Cunds 5l o s
memb O lad 5 0lgn b e ulide 53 oL Ol oUssl cgr e
Jos 5 4o die G plial o S 1 o gline Cond s b cslite 5 el (1S
Sy o gl S5 aal b Il Aee 5 1 T 2l Slae dir Dlepenas
o=l oy ddiee ol 53 Al Sobe o Ll 5 gl S 558 e Ol Sl g e
g alaal 5 Lacl 3LST L W5 e analr oS 5,50 o5y 4 |y 28
5 Flarl plnndl s (Sl S (e g5 B (g5l G rme O, Bl
S et sl ST S G g 035 i | 5 DS slag b
- e s dS L G b (Y0 Ol 5 Kbl Y v 0 ugan p (Y00 Y WS ) das
Sl 2ol L S eensd 5 Sl € 5 ol oLl plesl; gl ol
os Jltla 5 ol 53 39 g0 glacoabad oo il g, 5 Ly, 5l AKT 4SS
b b 5 655 o s da g ol e 51 sel Lty (5oL
g Kol e Ohlens ezl Ja 5 aS sl (Y00 A) © Sl slacole 5 (Y0 ) P
gt =1k 5 olad ege bl (oLl Glaetan nl g0 Oles 5l oy el
e il (glagtin ) (V0 VTS50 5m) el bl (5510 sy OLES oS Lled

1. Mebratu, White

2. Spatial Multicriteria Decision Analysis

3. Berke, Priemus , Priemus

4. Leadership in Energy and Environmental Design
5. Sustainable Sites Initiative

6. Holowka



r)%)w;)‘.mj 6‘4?[;;&“}){:3‘#;12» Yo

Sod 5 P Ay e kil s ol i Ol Sales SUT (6518
Ll el La bl 5 oo 3 ot bl Ll il ol o5 s o (YFEA o YOO
S (93,505, 3t Lol 55 Sl (gl lasbae 55 Soaba pde 5 Sy
Lo s sl bl Ol g5 e el anils (I8 sl 5 (3500l 0 53 (6 i (5 pdiillan]
ABOUS allae ol 5 sl S5 ol 5 s 3550 s 00l (Sl sdome
2 plaml 5 eolasl (b pgne gle S5s 5l oo, n 5 S 4 ax 5 L dgde
S oMol ol amal sdd Obnl anlllas 5 50 85 9dwe Ol geay lows bk
Doy Sl Gt sl s i b gla g sln 1 ik g Agie gd Ol
S olinl Sl 658 2 a4, osle ((old Silas L (5 S e
Ol o oS o 2B 5l b cpl 53 5303 o 30l dne 5 Gla g sl B0 5 o
S S sl s gLl laasls naS L i dele b Dl L
Tl o3 lad slacas Slelinl oslle ol sl s Sl s 5 Lk ed okl
(Ao DMl 5 2 el (s iy o S 0S1 e e il ) o
Ol e 3l ool 3 (oldb oslmedin (68 el S o) 31 5S04 2,505,
Sl (0L 455 5 e et w8 55 Wil G ol 66 gL
Solanl Gl gl fpnd e s o8 5o 5 Il b slaastls il dgis )ls 4
2> G ol e slal s b jasls 51 a8 0 5 Comal Olpe ol
e 9> Gt Ol e sl s |y il slaay S Lo gl ol el dgie Sollos

s e ol 3 el ol Gy B 5 o s
...* . ﬁ.‘ :...., Y

5 St Saa i elannl) Ll qsalasl Glual i Jsls sl (sl S5 g 5lns

" e 3 Ol e S50 oS L 5l gl B ol pl el Jae glasls 5 (eller

1. Kropp & Lein



QoL i 55 0518 Olgsa Gl glaans 53 6 e L (Y dols ) el (6,8
)‘chﬁgd.‘}.ﬁ)&:ﬂ—ul‘ o wfwlﬁbw%)w@ LSL”GJ)"LS“J":’.\f)j‘L‘\"
L bLsl Ol as a5 L, dub,d?)uéuﬂjkw;wj@\.w G ol
V—:—nsdgj&ﬂjd\j\)|‘d\jl.iﬂ&_/-:ﬁlﬁ
DL QWDJUT W‘j w)f@é‘duﬁjb (V"V)ru.;ijﬁ‘ ‘w‘ﬁ ‘)j:l.d
ol aS s a5 sty ol G boojlaeder St pilsl oy Lo
Slaaos 5 Olaiod pLubd 5 ciy 0 ol Sl 5 505, S a5l Curss
-ojjj_._::).tg')\.x.i;_{b &Lﬁau‘)m&b; ‘)Jﬁf&h)ﬁj}j.@‘bbﬁbbg\%
4 45 LS o JUaial e dllas ol Sl o L350 dul 3 SO Dbl 151 Sl e sla
WJ»_:)‘JJL?&-‘)JASL;)V\SL@‘)JJ bk.»dbmdl&l»iﬁ LSLAL;u.Gc)G‘N‘&S&:M»‘
S 03 Bl e ramen Oladyd éjl:ﬁudm.:)liéjgt Jols g, b se
)u‘jj cj_:.“j v\_«:’bv\cﬂﬁdi ‘_;’LiJ)‘)&)U‘-iL’ 6u6ﬂ§w JJ cj“.ijdu LQQ—‘ CJ\)UGJ;‘
3ol S 5L s Sl eslinal b (6 ,ed dame G L3 oMl ol 4 (YY)
L_sg_LLINLSL&ﬁ)L_w U‘)(L_JG\AJUG.A k)'i‘ )J .;\J“&?"Jﬁ &WZ)WJ@&JKSM‘
Slsolow 5 mls 2Ll 4 (23055 3 et 5 oIl e Gla el 5 55 e
LS‘J_’J&A°wadﬁ§wd#&ifb3“&}ﬁw‘J> M}-‘JJJ OMV\:‘J‘}:
Ll bl aS a5 o 6oL 51 (G 4 e g5l ($55a00 5 L ILL Ann S

J—’duijiit" L;La)l.).;lr..;g-oﬁjm} &;.w‘Jle_!Jj?-jA L;)Uu”b dl{)}‘ VK.JA )Jgfk”

1. Jain ALK,

2. Lu Huang . Jianguo Wu . Lijiao Yan
3. Mathur, Price, Austin and Moobela
4. Walter , Kropp, Lein



r)%)w;)‘.mj 6‘4?[;;&“}){;&‘#;1” YoA

(Y'\V)\QM)L;UD- C‘):-\J“ﬁjﬁ c).JuijS &L.n.»‘.\.:—iﬁ.\)‘.\g&ﬂ;t Q-LA.:TLSJ@_\.A LSLA)Q‘
éﬂimm S gy 54l Sleslaad b g el Sl dan s oL5oh Ol ge b gldlis s
S =4l leblﬁb@ﬁ@;‘uﬁs sl LS geas W S bl ¢ o lan i
JA-M‘JJ‘%E&N}‘(S‘J{(SJ‘J%L; J.,Llj)\&l.ad.ujz Jl..a\lafi‘_i.l()\jjdabéﬁ,i
b a5l Lty pdoms 35 sn ol 5ol (Sl ST OLT 5 4 oS ix
sk a5 eaid 0T b s ais (S 5 s e &l O dals 5 s sl
o — QT)\&S&L_‘»‘ Lf;j) (szg.w L;lﬂhﬂ‘)bj‘u\.ili 3.&.«.4}4 o.,\wSu,::xS JA“}C 6J,q C"i}}}‘
&‘j g@b}&ﬁj ‘uj jL’@: ..,\.3‘03)5 43\)‘ L;JL@,“L"\& L;L&C,i.ﬁjv\?:ﬁjli\}'ﬂjev\.ﬁ w;
Sl sy el U o 5588 55 e 3 WY (ol ) 4 gldlis 55 (YY)
| I W U POV G i SV R I P - WS B T W P R S| e L L;,.fmam.?
)‘%Q&&»}S‘\SMJ&QW L;’L.’.J)‘ @Lq Mabw‘ ngjs Lf’)j u:i;t?d &j)}‘ ‘u:ﬂha
10 5 Laol o, Shes gl 5550 5 cml i (pails 5 0 5 0 ils el 1
slgin o el Bl ul calises slal js oIl slacins Wlal 550 Ll scl
..b'\ab}s

s ol ¥ Y

Sl ol 4zl 5 Ol b 53 (ol oode SUlas Sl dmn 55 5 Ik e L LSS o
ol Baa U s e DU 3l ealaws 5 5 05,8 e e ius:)&-blgcit}fias
.JJ;&Cb\ w‘)uﬁ

Dol a5 gla e ls Gl o aw )l el sble gldlis ;5 (IVAY) Jue 5 SHle
Sk Sl ol Blad wadb b ps el el ) Sl esliial L1 (6 e
t@bﬁ;@bbgwﬁwsc\s:\: uu&lx@u (orl pesle s gad (ghuatws

1. Inés D. S. Fernandes, Fernando. F. Ferreira, Paulo Bento, Marjan S. Jalali &Nelson J. S.
Antdnio
2. Pingtao Yi, Weiwei Li, and Danning Zhang



Tod et e S s Dl I oLl R Ol ol Ly

At Dloes b 5 (SOIL o i 5 2L50 Ol b lallie 55 (VWAQ) acal
Voo gt Sl (slnl G s 4 (e s A Sl eslanal bl
Slaco Jol fo i 4 O S5 5l eslinal b ol 5o 5 als p (gLl day 0 5 ine
—dlis 3 (YY) o3l3Lal 5 (gdases ilanstls o Sl 53 Ciliies sl 3 (oILL dxw s
lacaa L Sl o a ST L Jus)) o8 Sl (651l o i Ol g b
oMl Ay 055 assl iy Loy Sleslinnl b Slls (6 IL ooy 10 45 (oliw s
oslil (guna; sk 4 dls JIKus S 5 ool sladsesl Lo 3 eosie Sl
Sles 53 (6 Sl a5 i 4 1l 3 (1T48) Sllie 5 5 slio L3 S
a0 ghuasy Bl e Ll Lo s antls p Sl e S Sl eslizal L Ol YV ddlas
(Flod Liles S &1 Slase (g5l laspaly ams s 5 (oolaiil colazr] Ay
e Slles sy sl 5 (6L i sl 3 ((1FAE) (310 5 molala
S jegalal sl slad 5o 5 et LS YA 5o (oll cgr Ol o ddles
3o s gl sl sbobes dor glade b s atls ol IS 5 slanrl oo
5 Sdezes 3=l LS gdoad; ol B 5l il Al Sl ( SAST oo
3,S0ss 0 ST L 6 e Sl (Il i Olsie L gldlie 3 ((1FAT) Slourms
L Ol ,ed Sllowe 53 (6,88 DL fa 5 oz 4 (C50ke (5,68 I lles
Shdaa b Lgolasl 5 elaal (g8 dmy i 5o Ll 5 e Ve Sl eslinad
Sl 45 das o OLES sel o 4 2l sy ol dior (6 S el Sla b,
o 0 3 Ol (ol o esllendin 515 L Ol ik 53 sl i b
Sl (YY) amls 5 5 Olalis (6355 OLS o 5o ((VFAY) K23 s gy o yilanas
Gl e 5 S Sl gk (S (YA SUS 5 (S5as 55 (S
e 031 s (S s YAV lle (OYAM)Olsl lasl (ol e Lo,
ool 5L i Sl esliil 5 6, Sl Il b BLil s SUG 55 (¥l
sslecl sl By, 3l i eds &l SUlie alad 5 Lles S sl ojlns L (5 .S

ug‘u,iuf.)\.lM)wéjg.&Q‘ﬁ#}d‘ﬂ)@bﬁjﬁ@jébfﬁ)@&ASCMA ol



el 5 o Sled Sl a5 Ll Ao v

il (gla ay S Al dlie cpl bl sl Ll o Jeasss (550l 5l IS
S b 5o o sl (5ol (S 5 Joee Ll 5 L clize Ol e oS 2
ool S ot le CIEl Lol i Caals (pmoman S o bl Cilises (gl gl
—o3ls JUS 5 ) Sllws glanw 5 bl 5 odel Cad 0 oow 2es 5 (Gl e glasltlzud

S35 o obed s dlie ool 8 bl S 1l o3l 13 (gl e sl

G (el B, X

Gad gy N Y

Ceale B 5l o, 5 lan s Dlalllas ¢ 5l aia Bld a4 lass ol
sbul o3 el o ane OF Jald s 23550 Lo o ls ol (od = (o 5 2y
Ll arls ol ol mpde s Kb s e (S (oolabl  sla| B8 i
55550 Mo baasl i slies s S L;)j@}, Slasi glaosls 5 4oy p b 5
e 033 4 x5 L s ATCGIS [l e 5 s lad &) w0 dgte 53 O w35 550
sloklbl K isw s S = Random =6 Sl eslizal 51740 (goled e slaS 5L
St s soslame (SDI) dgmie (6513 5 s35a 5 1) slaslg 5 aolesle b
03 Glesla 5 AL LS 1 Sl a8 Y Wld )8 Sl 5 b 5l s pasla 055
- S i 5 dslee Gla e ls b S el Il dne 5 slal b Jas e glaand
Clelbl blas cosl ol Ko 5 sduag IDWY L5 )s 26 Sl eslizal b (glast
Expert ArcGIS (i3l pp lae 5o SIS Dlellbl sls U IS0 4 5 el allS
123 8 plal pliad o sl 555 b gilesln 5 o Choice , SPSS

1. Spatial Data Infrastructure (Mashhad)
2. Inverse Distance Weight



A\

o e S Dle (oL oLl Ol

s

Gy R (o> g

4

ALY 4 oA 05
AHP

OWA s,

o> sl 4l
sl 39 iy b i
Sl vilzke

<(SPSS)oledbl z1 5zl

Sledbl g 1 0315 (501 pasr :pgd al> o

| Baind Sty (55 lom ]l dle-pn I

wle Y adey
(ATcGIS) ilse

A i

3

€

1
TP R e (D qee

: 3

|
|
/

|
| O
TIENE|
EfE(E|
FIEE !

/

WA OB LS sl

asdllae 55 g0 Hilaie Y ¥

sl an a5 L asdlas cpl j3 aS ol (615 el doee VWV g adlaie VWV (gl)ls (528

G ol 53 sz 3550 Sl 315 iledd plesl LaOT I (s3luas (llme Comer

OTAY i e byll) el osls (gl 345 55 1y 8 YoUYYEY Uslas tona

WWAA (gl (5)ls 4 sl

.xg.i.adﬂaj.@nﬁ&bl:a;QU:uéngm—YJﬁ



r)%)w;)‘.mj 6‘4?[;;&“}){;&‘#;1” vy

S Sl

AL e sl asls ) 8

L Lpd o 55 et ol S ahold fnd 5B a4 ol Sl gla e la
Ol s 4y 48 s oS sl da el duled asede |y (il Olsee OF bl
S Sl 1y O a5 U8 1y 50 Sladaubw S 55 Shee b S o oS g
el S50 Wyt Ll s bl (Il B0 ) el S s S o gl S
oslasl! dm a3 UL ol sl e ls by e ol sladle L ) ol
sl Ls)ﬂc««z o bais L e e ls w5 5 e oslital T elaxx " 5" oo
Jlaal a5 s bl 65 1y pls oo b 5 oSl 35 oo Lol 1 goL 3
S oS 5w a5 (LS e IS s Slas Cundy 350 5o L Sl o 5585 5L
S oIl gl patls 5550 53 JS 315 (Y)Y KI5 5 ol gl ) das e
e b B g el a5 b lagh pl g ool sy Sule e ane 3 Js ol
35 sl ccidime Cipplas 5 mlbis @ ar 5 b ol w8 S o g Slelll L;)}I@?
(£ coslasl sLal (7 ¢ elazrl slal (Y ¢ lames sl (V 531 a3 yle andllae ol 55 sy 5
RCO e P N P O W CPRNE PN W L P C- I R WO R PR P

B S5 oSNl oy s X

-3l CL;”I@}, e (V)35 oo plondl al o s 53 olad & lmadinn (6 S poens
Sl 5 bld oS > b il o (V)¢ GIS bse 53 05,5 5515 5 Slelbl g5l
(F) 5 48 o o 1) Ol slaay 55 48 gazms 5 ol T minCoaS (o S s
- Sl ol o5 5 Sl 5 el (S el il B Jals &S sl A e
& am 5 L bl el ol 03lized MCDM 5 GIS s, 55 ,n 5l alm e 8 55 ax S 555

1. Shen, Ochoa, Shah & Zhang
2. Quantifier



A et e S s Dl I oLl R Ol ol Ly

L,1s s Fdled 18 MCDM (eSS ¢ ol pronds Sow 3 O 1 g 5 43S o0 Wl 1
g o oslial Slllas 3 (glos 1S 55k 0 AHP ax S1.(Yert 51444 Sandle)
oS gl (S s 3 Laaadad pde b alis 53 S15U O see Lo 51 S Ll
A 1055 S Sl s Sl e sl (Y10, 20888 K)o
sl gl IOWA (ol os 3 me a0 S oy e e 1 AHP L s 5 55 (OWA)
OWA sl b 53 vge J—al (VA0 o AT SL) il 65bme dir oS 5 sla Shes
ik 2l OLSE OWA 5 S5 conlply ol o5 5 035 03531 s & i,
sk s sl 2l 1y o e il slagg ]l 5 50 sladely Sl (sles 28
053 5 et Slbe Cpanl (L0 il O35 48 gazme 53 Jls OWA 35, (ol
ol s 2Ll Gl 4 ar S L) ele el el (O35 sl Ao g 5 S
SLalss Lalss pss ds yoome IS o mnd «Bda 4 lzws 53 03 Shee L35I L
o Slpaal i e OLSe 4 GlSe Cmdse il ile islie e 5w by e
S 8 e opl s e enlitl (50 S Sl bl Gl s SL e (5
03,5 patio b s bajlae il b a3l b baslne Maa” (sinas; s (e Ol e
L (G S poemal 51 ul) 4 slaads 51 (slos 1S ik U155 o0 ¢ oo 5 comilin O35
m et OLE ) Sy 4 Sl 0 1S el s sla 3 55 51 Jol mW S s S Wy
Gt g 3las (WJ) S gat a0 ozils LYV oY el Sdadle) das
Ll oo (1) Dslas Sleslinad L OWA (goud colds o pgie mnionS @ el Xij)
13 gy 25
OWA =Zn:[(zj:ukJ —[iukj ]zij :(V)alslas
i=1{ \ k=1 k=1
G g p3lie 035 Cimobss jlaszil 2zi2 > ... >zini=1,2,...,m «

&ﬁ BE) 6J—2§M LSJ*S‘JI_M:‘ LS‘J" Q;aﬂ.s&.a U’Z-j) L)ﬁ‘ Jj»;'g;ﬂ J«ab- XII,X12,,X11'1

1. Malczewski
2. Deng
3. Yager



el 5 o et

St dan s 5 Ll i A

A2

0 sla bl L o s glarlla ol sl dovsi L5l slas s b s i

Al 0 gl )l 5 500 aiwcaeS -V Jod
Y.\\‘\é‘:)ﬂ) M.: L«&A .1>L

S o wal 315 0T L ks

All Most | Many | Half | Some Few At Least One | b g <oeS
Yoo ) A\ \ <10 A ofs (O()LLI])IALQ
Ls:'"‘ - ‘
AND(MIN) - - WLC - - OR(MAX) ” ’M
S
.10 \ OR-ness
\ Trade-off
Sl @ k> . . o> e SO b | el (651!
EH FSUR VI S ST B
alios alas ailey alin e3> aliy S5

Gt glaazily .0

el 80O S C3 S G e da 4 Slitel i cde (iS5 A

1. Meng, Malczewski, Boroushaki

el S s Sl 5 Jaee sla ate




o et 5 St Dle SO ol 0L s Jls
b it 5 slal o (295 amalie Ol5lel —Y g
WA OB, il
Seadlazys | JPEETJEER sl | Seeslazye |, JUECHPR TS Sl
I L O e dhowww | 0-238 )3 sl
0117 | b e a0 0172 | ¢)iebo sls aoe
0.11 #)s,les 508 0.164 () oo s
0.105 | )il ous = 0.093 )l 5 =
009 | o5 eleis .;f 0.081 Ol (T3 Z
0.003 “)plssly S 3 0.067 | )uart ol bl ‘r
0089 | () sSm o515 = 0.065 )i Sl
0.088 ) Jass 0.041 | )l sua
ot len [0.085 | ) s s chset 0 041 ©) Ll s
CR:0.02 | 0.082 i 55 CR:0.06 0.04 ()aF,a2 boghs
YU Eoant 0.204 (+) Sy ileas YU Csntl 0.111 (#) Fa55
0187 | ks sshd = 0.1 O
0.181 ) eSimal 55 E 0.101 )3k
0.156 | ()orm wstets w 0099 |  )elanl closs
0.103 [ S S ! 0.097 (=) it At
oty et | 0.086 (Falules 2ol . :t: 0.096 [ TYE e ‘-E
CR-0.06 0.082 g n Sless 0.071 )G 5 Sal> {5
Va0 108 (35 NPRE 0.07 Homar sz r
0.105 | )ilee S5 ko 0.062 bzl =
0.104 +) g ef S aly 0.053 | G)glanr g o los
0.103 [ WENCRNR A 0.046 ) pmeir ]l
01 | ot gl | 3 | ontsen 0.044 | Clossmrd (SL Zmaz
0.001 [ ©)gma Jor ks, | G | CROO6 | 904 adlias 3
0.087 | sz 2l zal e E bt =
0.087 | omy erlom e E 0.543 +) tayta {f
0.082 ) o=ty Sleos r
et 10071 | rcela s .
atly Coa 0457 | roblid o esle | X
CR006 [0062| Lok CR:0.06 ¥

RILg & (CR)

Col e BT () ol e SUT i(+)

dgie g 53 b fuw y slresls fdow N L0

Tl sla S5 ) p 2o Slapatld 5o sdal Cos 4 JS 8 il
Jlw ¥ e jed )3 wsad dmaler S 0le 1l 5 8 0 (gt 0045 50
S das o OLAS el sy slaesls o Jlu V) s gus Laddoee s 51 31 o S u,:.i»l.:a

5l Sl el ol s sagie WLl igie i Slllas 6508 5l o Sl i



r)%)w;)‘.mj 6‘4?[;;&“}){:3‘#;12» i\

A 03,51 (1) s 5 4 O s (o S Wl S oslizal L) 0

by 2l pen sl LSS SWT O e ot
WAAOE LK s

e |l g cuilig | el SK) ol s Sl | Gl e slaf
VO A Ve AN JAY /YA Wl o 5
Y Y Y ¢ a1 Y S s

oL dadse OLSLw S5, dsslen 5 &S L) Gl o) o e Ls

5 Sl Y 5 Lol la st i Ol seds (o5 pdod g (G s Jaes 9 Cdldg) 5 (ool

(sl ol 03551 (£)J A ol = &S ol i ol

Agie g 55 el 5 5l e &S ga et ls Comdy - g
WAAOE LK sl

(& ib) e (KL (455 Y0) )brs slal
Y‘,~Y él.x}' o
Y,'f. LS)L:«A 9 C,S)L:AA
el
Yo s LSLL S5
A Fde e
V04 ;5]"2"" Gy &;E.:m

J:ﬁuéuﬁJtaJé-wJﬁQu’udJ|%\%w.* .0



v et e S s Dl I oLl R Ol ol Ly

1 laxils ol dco s jastls -l 5l (goldad ¢ ppoman . Coul ol O] Lagludl Ol
3l 5 ol S el ‘"Ha|f"d”.&«|J.é—u_<;.aJé Sl o e Jaj 93
L 5o 8l o o s AN s s e 5 "MOSE " slezl ax ('Many”
S 6l by gl o ame s UL Coenl 5 o astls 3o g0 Conds 4 4

e 6okl
Ol g Sy Cands 035 bom 5 ol 53 OF Sl 4 a5 L 2l
3ol aS | b el il o sl s s &l S Csen sladde 5l a8 ol o3V
la e ool b e Ol Dl U (o (ol il e e o el 5o
5 Uas 0Ll aS das (3 )5 3oy anb Sl bl 5 S g sla ST dsa o
5 pdubldes Ladl 51 gl cpl 2 oslle .l 3siome Sl AOT 5 Ol Cos b
el golal Emle g5 oo Ol Rl o s WU Ol 5 s
"ol ceeS LA gl e (golanl L3 OUS Slae cnl gl e (sl
S B3 0k 5 Sy Pl g3l ral sy dalt S Oady olad s " Ses
2olie i cplin 3 a3l e Wl Sl Sl 12 3 (6 S sl e U5
5005 AND s Slas 2 Glate 5 0,5 o 13 Sl )50 cZumdsn 58 50 357 5
Dbl 02 S o Do Sl S8 s b 5 p LS Do Slles
Ot U0 bl sddesls Syl ST el G Slre (e 45 SOk
A Sl s o e &l LS Csen s &S ol SIS Cls 6l S
ilas BT (Y jgiials () v aileie) m i ol (g5l Sl gl cpl 53 .50
3l Ol sl G (6 5UL Dl (oILL S1 OVY) eand s 5 (0) e
Ao e HIGLL Hlans SOlles 31 (V) e sl el (655 5 Sab (0 dikeis) 5, 5LiS Oles

eS| el Saslm Al 55t cpl 53 Il Slloes mi e Jasws dag o



eler 5 o e ol dans 5 Ll ar i YA

At

ola a1 by Sy il L gyl e e ’ @

Al Most | Many | Bl | Some Few A Least Dm0 s st

e s

ANEAMIN) o = WL = = DRIMAXY s

e Sy | sy b | i | g | et | e bt | ety Sty | a3l

T KN A P CH | PR KR A PRCR SR J T
WAL, sl

el g lul
2ot nleebeml ol e sl Sas Bl Sy 4 a5 L
Sy 0T L LU 3 0l S cl pla sty e 515 A8 Ol Sl ¢ 58 5
s ool o e Ol ol 5 oS S, gl pel 23S B s g RS
ol ol bl oy el &l (68 el (55150l G e (MOSE) S 5
Sl IG5 (A) S (A) gl 5 (6 e () Allaie) e 5185 (65 Dl
degd 5SS (V) (6 e Al Sl 5 Ll 55 p Sllwe ple 0 o (5 5UL
o] (oMol a3 At e HILLE Sl Sl 5107 5208 5 (0) U shne

Ll



™™ et e S Dle ol LR O s Jls

S ila o o Lo Sy stiloiy s

Al Most Many  Half Some Few Al Least One | 0025 poe cas’
i lase
ANDMIN - - wc| - - ORIMAK) | s s
e e I B e o e ey g

gl €
e s e e
B VI 3

izl 6ol a3 Slowe (5 1l shuas -t
WA OB W, sl

@bl g5l
S 3l @250 slezrl (oLl el (ls pine O gzmen 5o (g3laBl (gla e
2 Ul 5L s la, 2 (Sos SlbLs Sl s (Saaey Olea Sl 3520 U 5 UL
3ol L8 Lol 35 b ite 1l 65 | A2l AL Sy SoMEs S S
oot ol b 3 a0l Sl ok el ey 5 3l o L Kos sla el
Jlse U 5 ol S oo 5 bl (oS B ol 30 ol ol 335 o Ol
1 Gl oole e sl 05155 5 oS o & Sy S5l 3,5 50
S S oo gl ol ol 3l Wl 658 sl S Al G me (Many)
s 1555 (655 Dllome syl (pl elol 355 00 55 Ol 5 5 Sy (1M 4 e
o Coed UL Dl UL 51 Q) S 5 (A) o 5 (g maie () dilae) el
(V) LT LS5 () LT (sigac(V dalaie) age YY (655 Slloms 5 .05, 55 5 Sllows L

s (3Ll (Il da 3 dgde e ILL [l Slsws 5l (0)aS



r)%)ws)w 6‘4?\;3&&)}'}[:9‘}?31” YV

S pile s o L Sy il oa L

An Mast Many | Helfl | Semic Few At Lint O TR gt el
i s

ANTAOMINY @ - WLC - - ORIMAX) wrd o 5 el

et | n it | et | | st | e | s cat | e pesed g3 giadd
e gl §
111 1 rr

@bl (Il day s Sl (g lly gaas, —0 S
WA OB W, il

LTSRS
e (MANY) TS L5 Sobe s e sl O35 5 oS o 4 Sy S5 2
Sl 4y e (6 S el S gl pl 3l Sl (58 anal S5
laialy 5 sl dands S5 (6 S0E) slies| Sllowe 353 g0 55 O35 5 S
5ol Goslas Sl 5 b Sls Sl 5100V g iils 5 gal3l () dilae)
-l e el 53 V) LT S5 5 (NDeesls <0 0)sLT felenl (0) (53LISy
53 a0l 55 0 5 Lol Sollows 3525 e opl 53 83 BB &S ls 13 g Il la

.C,.w“_gjg.nirb‘}_).ﬁ W\yu)\éu)wgb)‘jw_jjé&d;f@um



™ et e S Dle ol LR O

s

Sy ile o e Lt Fdy il 0y

AN Mast Many | Half | Semnc Few At Lint O | 10545 i el
..... e Jus

ABDNMING s - | wc = - ORMAX) o sl

g oat [ wn | | | st [ e e | s v | sl s it

e gl €
e e e s e e
. L& T F

25 s 5ol da s Sl (5l shwas, —1 S

WA OB W, il

s A uf"‘“;é e

5 A8 i sl BIRCCEI o3 slabal coalbe G a e L el oyl

St 0 LOT el Sl o8 dBl A3l 5 o o a1 ke o5 105 00> ol
e JolS O3l 5 5w gie Sy g5 ol s plerrl 5 Jaoms Gy Gla i
Slms (551l Ol sdua sl sl Al e (Hal) i Sl ole
Sl o s edd LASWLE) wole lt oS5 4 Slas S ) s oo
(SIS Sl iy 50 4@ 5l aS jshiles 55l e Jlesl ugie Sy 5 LS

(e 5 ST A3 Sl S 5 (V)pems sl (0 dilane) jualy ¢ ool Sllme 5 e Il

S Caale o ax 5 Lyl 3 Il Sl s dgie e LUl Sl



el 5 o et

Sl dan g 5 L a Ao YVY

O3l g 0> i s S35 o S 2 WOL S j0e w350 5 g 53 (Soa b polis

pls B Agla gl (58 e Gbla

-
.

J—elS 3l g dsgne K i g0l

Aan Mot | Many | Half | Some Few Al Losst Ome | 1015 p ot
G ot

aNDMI | - - wie ORMAXE | s gyt

it i | i ot | oo | | it | it | gt i | 5 et gt

p—itegles €
‘$ ! o i’

i K b ool e s Sl (5 1l (sduas, -V S
WA O WK sl

S — (R pke Gl

i ot Sl s oS b gl oIl slal 51 Ko S Olgea 5 Lals ol

Sl Sl 4 s o aele Ko 3 estld il sl sl a3 558 (oL O s

asile 0 (Half) e S ole o o oS 0515 5 oy Sy (53551 2!

(18) sLToiast oA Lilae) Cor 5 sl Sllos igs ool 5l ool s @ L35 @ 4> 5

Slle 5 03555 51 Ay ol 53 L g e UL 51O (6505 5 O) 4 cagdma

s L a5 ol SIS (V) Oyl 5 (Voo jedl sl I dilaie) 5LT s



YWy

et e S Dlme (ol oLl Ol e Jl

el e g dge Sy S el

Al st Many | Half | Some Few Ad Lewsd One 101 i o

1 i Il
ANTHMINY - |wie O AN) A il
ettt | et | it [ g | iyt L | Dty ada | il et P

8 s ¥
T T T T T
. 14 T F

S 8 e 6olhL day 55 Sllows (5 1l skivas, —A JKS

WAAOKE L, sl

okl sl jasls sl bl Ol guas, ¥ .0

slaas S 5l ab o 4w OWA Jue (ool asein G5 slaaid ;s oS shiles

)‘J-)\—r“gj—.’“w‘ e;ﬁuwbéjl.).i\.iQMngﬂ)ubf g:,.ijjj‘)}h;ﬁ‘t{m

S s s Sl L Ol e s bl 5 baine Cenl 5 (6 08 81 0Kl b b
)Jw‘a);&‘ﬂwdwbé‘jbupubwm&) Q‘Jcﬂji.:b k_‘BJJﬂ
Fme S 53 i bl bl 31 (glos 28 Sl (il L e 5 il o315

Aolad o o3 Il e oy &8 sl 035 oved 5 o5 Cu sl 5 (WD 5L

i 53 ol gl e ls s 5l Oles (ghuady 5l e addlles I sk ol s

ol 3 A il 53 UL s oS S bolen 53 8 Lasie 55 IS L b s U

pla el ol sl Con by 5 Jasee sy sl e Ol ST 4 a5 L i

osle_ul J.e_,.L.A J‘G—";’ Slses Chuds ) J».“:Lu e A” }Half dv\.ﬁ 9 )‘ 397 40 L._s‘i.fu



el 5 o il TR P U AN YVi

Sy 3 5 Sl Jdbe s sl 1y sl sl a a B Jue cpl i 8 0S
5 Sl Jols (oIl laslas elad lal Sl 455 o UL (HalF) Lo e
5 NG e il 5 (D155 655 5 5Ll (VY )adslo 5 eitale () r dike) dals
5 e 405 (Jdine A gladous ¢ ol baalows - 5 ILLL 5 (0) et jilaasli]

A3l e (V)6 ke «(0) 5LT (s

[CEEEIE R
[ ] oo st
[ ez
[ s
] s
- Egmd 3lay
el il b S o oL

A Mest | Many | Half | Semse Few A Lt ne | 10017 i

Ik glaie

ORMAXY WA g

Wi o | Wit iy | e monatd (5

S | At
+

ANTHMIN,
i v

T
gl ¥
T T T T T 71

1.4 T F

(‘;-'-" LSJ‘.'.JL"“")""J ‘;4\»3 U"’L"" 2 Sl ‘5J|.\gl.4 Sdudd -4 JSJ
WA O sl

298 lE Lol s se e wilods WelS (g 55l 55 Sl IS (olL e s

st g adome (1) sbmw 5 pdadd (A dilae) iy ) g e Sl gl ol el
(S (0) 55LiS slaadsws 5 Sl 55l 51 (V8 sbies! 5(V)) siils (YY)
= Aie Sle 53 il OGSl SEOV0) A8 5 (V) (s el sl

sl



Yve et e S Dlme (ol oLl Ol e Jl

@staly O 3a

e fyadt o oy S il L oL

Al Masl | Many | Half | Some Few Al Least Ome | 00, s cuat

o s

ORIMAND | oo it

et
rr r r 1 rrr|
& T
AIDL asls ol pwlal 5 648 Ol gl ghuas, -V K5
WA OB W, il

WL

B I e S P =)
Bj—is

T

laslgii 5 5 xS et

Dol sl a3 S0 53 Gler rle Slo s 51 (S Ol SIL e

5 Gl e e ool v g 5 Ad, Slad 5 s g oS | x> cod cAe ()
s O g Dl b gl 534S o pb e s Jlex soILLL
Ll el 0L 2 o3 Madlonn glaslg 5 Laolasle G ob 51 aes cl 55 SLIG| &S i o
lads 45 5503 3525 (sl 5 S5muaslp 50 5 Loy «lelbl 55 olas s
el 5 Sy s L e 4l el ST Sl e mlas 3 OF U2
Al e Gy SO Gt 3,5 51E o)l s Ghame 5550 b Il s g5
Jidoe a8 = 555 00 0 (GILL Eel b 5 WS Il s 4 S 1) elss Sy
ool iz Sl Gl —dlis (pl 53 odld b me — oldb o slmekin (5 S enena

Aeas 5 30 cou 1 Il A e SO S Ll e oS Sl s ) (5540l



r)%)w;)‘.mj 6‘4?[;;&“}){:3‘#;12» WAl

3Gt SSE b o 5w I sy Gl i e S s s xS
ol el s aS Slael s Ol e 4yl gl XS o ST ol 550 55 4SBUS
mael Bl a2 | O, sy S Sbel pde b5 oo s (ot (551 5
3 e oplin) ol gl 3 dus ol s wlul 3 e (Sl ki Sl S
(8 il cidises Gliial an slaws (gl 1y o b Aol bl (0. o YooV ) S
LS e al b | ST Ol e st e S e Al LSJ}T@-?
L sl e ls 5 La e QJ@? ST P R (A R WAL CL NP
S S el sl ol Slle (g0 OWA  Las ojlasir s 5l eslica
s ize bl 3 Ol 5 Sy Caol el & sline Ciliies (gla gl 3 Laas, oyl
&3l Sl a3 (Half) Coue (g5l (bl il o e ol &5 i
st o 500l (Vo) w5 (0) e il 2alBT ((VY) e duals ((V0)
5 (V) (s glas «(0) pals 5 s S (Jghms g (Sl les ¢ ol Laales oy 5 lLLL

(0d5u5) ol (V) a4 K

1. Bishop, Hines & Collins
2. Bezold



YW

et e S s Dl (ol LSl e Ol

e Jls

e gl g sl g slal s dgde gl il (oL b Slows —0 J g

WA OB LK sl

o — s . St Ay
sl JS | bk | S SR b e obadl ol e Il
oS
Half Half(WLC) | Half(WLC) Many Many Most All(AND) s
B R e SUS— | e ass | ke | soslis
G 45— | pagelll = | el dei S AR QUSRS S
Sl Ol ol LS ok e
al— Ao | oasabiylse | sl helenk | sUT e g LA e
4 S oSk Y5 b e T R BT ?8
or | gEr | et | AU | G| seer | sslls-| ]
Yo | sl des Sl 3l g Lok NESy lfn - §
Joslas= 3l e | sl el - Sk - Sait- el A
e o I I W2 W EEty o3 Noas
Ll - syl = oli - Sl o
b - P -

pU«SJ\iJdebhi.aéj.,\itﬁ Consy (Ol jo Cotn gl g5l Cfeu-yb

5 Sl s, S )l Sl ol Co s gl Il dan g sla 31l ool

oahm 5 Shas Slapi 3 dds oDLS a5 Lo s e slendy OLL 5o

Q\ﬁ)uk}ﬁ)d\ﬂv\_ﬂ L§|ﬂ b d&ﬂ)wu)w L;LA)Q\ d‘):’d‘ ‘L;il-‘-é-; Z)L:MJ;%-
cJ_A‘)PdauQS)L_.i.aﬂo}u& JJ.A Q‘.’.‘)b L;)&j;)l.wu GLU Cﬂ\ﬁo‘ju& DJSVA\J.‘)

Sl Slloms slaasy 53 oS OF w8 5 W Ol i 5 il (sl gl gl &

‘oj.e.:)ak)w)ﬂ@jg‘jw‘gl{jéwﬁﬁasw‘)Jy|w;w‘uﬁﬁjm

5 Sl b e le o gle Ll 5 5s e 4rL<:.M.3 slal slaesls 5 olelill




el 5 o et b A g 5 Ll e YVA

ol glag s v ar o L aS cnl g 5 ol dLLJl&ﬁUdl;uclzw)‘\Lmj\Jdm|
s 3,5 13 g odsm Ot b (5la el saasl ool 5o dacli S 50 6 5550
5 s Sl Sldlas o e asli suw 4 ax 55 b oS ol (Sl e ls s ags

335 ek 5 A Jowe 5 e Bl pE Ll OLSG S 55 4Ll
alols

ados olazzl 5 (oaladl (oIl o ((VWAT) Lo 015 e (o w03l) gn (5 0S5 )
e gladows 1 lid 35 50) AHP o Lot (6,8 wnenas ST Sl oslinal b 6,4 o
NeO0=VYE YO (ohuibio — (g ilel 5 Ll (08 5 55 S

g i ol Gl g3l Jde S BLILOYAT).G (B 5y ¢ o Rk u,, (SIS X
AY=YQ W0 VY (o lbl s olddmi dal fad Agin g 50US 55 (5 s L

Colsl s Sbosl (v gg_.)l:.ﬂ}&.,mwfr BERICCW EX NSO PR S SVPRCIN o
et S slrndir (68 el ST Sl eslinal b e (5 5 elerl (sl s
OYINY (of aem b das s o Lol i (0S5 Hhy gl 165550 anlllae) 310 alds (6506
N-Y¢

s g L;J_,JL(p_éJie;;_w sladios o Jspal(\YAY) §oeesly els tp daay 8
L A sl ol L)

i (St o (Sl A (AVAY) L (SES aa sy 9. e oS silrzn g et g Ol 0
VYR8 O (gl aoliy ol (slo oy s

ekl e Sl Baer 5 (MY e o 5 Dbl OFAR) o matl ¢ ol fp el
TV i)Y (6 Sl g e

Sba s 3 eslinal b (5 g5 (o dlowe (5L 3 O & (300 b g Ol g oot
SIS s pale Lol 2 (05 (52 5 T adlaie (sladdons aalllas 3550 Jojlms dior (5,5 rand
AV=IWA (DN s Loes

45 b S eslinal b 55 sl a5 S (0F4E) oSl e sp o lio A
AN (Y SLil gt (0,6 5 VY ailaie Sllows 153 50 4lllae)



VA et e S s Dl I oLl R Ol ol Ly

ANP, Topsis, Saw sls S5 5l aslizal b (g, b bl 5 e (1YA) Lg sllas 4
NVAY (YA Y (slacio (63 st s (Ol S g 1635 0 alllas)

(STl A5 5 L (e L sha 5 (la et s (VTA) o, ¢ et 5l 31
NOV_IVA OA

UL g gla (et ld Bl aes) gl bl Cilpe dder Llow (OFAY) U e f (S obe )
B840 () 1Pl iz psle (3,15 g (5

lagon b loen 5 ST sl 5 Sl (5l oo iois OFAF) Jios Ll ¢ c(gtoma Y
OV ONY (g lalllon, gl s,

S Sl e (AL oot (VAT (35,38 ali 405 55 Lol tp (535 OS85 dom g0 T
OOA=08N (&)Y (gl (S staliyy o ldl i (sl img s (O, (S5 i VA Akt 3635 50 Wllae)

S5l oslial b (6,80 (9 (6ol oS ot (ITAY) o o6 SUST cmp (3005 0 o B (50L
W= (FQ) & o(Cakzg o ST olSils) (ludbaio g3 ol o (gl o 253, 30 %50 ELECTRE

15.Basiago, A. D. (1998). Economic, social, and environmental sustainability in
development theory and urban planning practice. Environmentalist, 19(2), 145-
161.

16.Bezold, C. (1999). Alternative futures for communities. Futures, 31(5), 465-
473.

17.Bishop, P., Hines, A., & Collins, T. (2007). The current state of scenario
development: an overview of techniques. Foresight, 9(1), 5-25.

18.Deng, H. (1999). Multicriteria analysis with fuzzy pairwise comparison.
International Journal of Approximate Reasoning, 21(3), 215-231.

19.Frame, B. (2008). ‘Wicked’, ‘messy’, and ‘clumsy’: Long-term frameworks for
sustainability. Environment and Planning C: Government and Policy, 26(6),
1113 -1128.

20.Habitat, U. N. (2016). World cities report 2016: Urbanization and
development: emerging futures. New York, NY: United Nations.

21.Hodge, T. (1997). Toward a conceptual framework for assessing progress
toward sustainability. Social Indicators Research, 40(1-2), 5-98.

22.Jain, A. K. (2010). A sustainable vision for urban India. Institute of Town Planners,
India Journal, 7(4), 74-89.

23.Kropp, W. W., & Lein, J. K. (2012). Assessing the geographic expression of
urban sustainability: A scenario based approach incorporating spatial
multicriteria decision analysis. Sustainability, 4(9), 2348-2365.

24. Malczewski, J. (1999). GIS and multicriteria decision analysis. New York, NY:
John Wiley & Sons.



r)%)wbm 6‘?[;2&.»}){:3‘#31” YA+

25.Malczewski, J. (2004). GIS-based land-use suitability analysis: A critical
overview. Progress in Planning, 62(1), 3-65.

26.Mebratu, D. (1998). Sustainability and sustainable development: Historical and
conceptual review. Environmental Impact Assessment Review, 18(6), 493-520.

27.Meng, Y., Malczewski, J., & Boroushaki, S. (2011). A GIS-based multicriteria
decision analysis approach for mapping accessibility patterns of housing
development sites: a case study in Canmore, Alberta. Journal of Geographic
Information System, 3(01), 50.

28.Priemus, H. (2005). How to make housing sustainable? The Dutch experience.
Environment and Planning B: Planning and Design, 32(1), 5-19.

29.Shen, L. Y., Ochoa, J. J., Shah, M. N., & Zhang, X. (2011). The application of
urban sustainability indicators—A comparison between various practices.
Habitat International, 35(1), 17-29.

30.Tanguay, G. A., Rajaonson, J., Lefebvre, J. F., & Lanoie, P. (2009). Measuring
the sustainability of cities: A survey-based analysis of the use of local
indicators. Quebec: CIRANO.

31.White, S. S., & Ellis, C. (2007). Sustainability, the environment, and new
urbanism: An assessment and agenda for research. Journal of Architectural and
Planning Research, 125-142.

32.Yager, R. R. (1988). On ordered weighted averaging aggregation operators in
multicriteria decisionmaking. IEEE Transactions on systems, Man, and
Cybernetics, 18(1), 183-190.



‘_;‘:'hjj'.’, Ul

DOI: 10.22067/geography.v18i1.85282

YE ol Slad YA 0kl 5 ol ) led ot Jl (glel haa 5 5 Lo s

3,555, b Ok Dbl 5o plwsy 5855 Sl drw s 43 Ji0 S ol se
Lo g2l

(O (gl ¢ ollasl 315 ol&ils (g ylw domlg (6, K5 B syl 5 Ll jim 09,5) Lo i 1,85
z.sharifinia57@gmail.com

YA Y e aw

oS>

S Ol s s S5 A lge Slalid (G cpl Lol G iOblal
idate 3 gl Gbloe (6,885 5 Sl daw g sasl Condy  LOT )18
Sl (o slas paly sl gl plealy Kl e &S Cl addlae 550
Ol 5ke Ol slabiw sy dy iy wslle sauT i 5 (S eal (5108
AL

Ll S = e 5 s S O s 0,08 G S ) G st B,
o3l ol (amlzs 5 w4l i ) Sl 5 Globuls 35, 5l baesls (45158 (ol
Sl Ol Olwlia )8 51 a fe ol gds opl obl dmalr ol oil
o 5w gl el oS0 Dbl 5 s mls 5 K3 S (K b
L eslazwl Morphol MICMAC | 33le 5l Laesls

G35 o IS 5 OLS sme A4S sls LA s glaasl s /bl
Ol s o So Sn 3l 5 Sl eslial b 5 (plulid Olaal 3 gl s S
sdol s Sy sarls poes A S Laol éj\ifﬂj;lj B Lgﬂ.)uﬂ..b
Jeslse 5 L prte (65108 50 UL o b cpne ol cpl oS Conl AQ/AE L ol
NG KON TR N |

Olgean 00NY pw il nls b Jl sl (Goiowd S bl s o8 4t

AV NV il s PN/ idl 0 3 6


mailto:z.sharifinia57@gmail.com

e 5 o bt Sl s 5 5 Lol o Al YAY

JJ‘)MJJ&W})&ﬁJﬁRM}J‘)JJJ‘BAJA‘}&L}:AWJ

dodin )

Crbe Lo mloo s 5 S5 5l S Olsea 6,803 5 ol -

ol azils Jis w0 1y Slol 3 Jase 5 (g3leasl  elax| il s O B ) 5 S
o 5 Gl sl e OS5 o Sllas age 535 GBS oo 4
mot bl 53 Sl e b S s e B (R0 S (V04 L o MYM  Slads
el 2l L3 il s 3 e 18 5 odiies ol 3dlanl 5 55 sl Aol ys bl dla
oslle 2 Gadiy Conle b o o) (EV0 o TN s 5 0UL 55 (SU)
5300530l 53) Ol e dmalr w53 lodes S is ol 01 K33 S 5L ool
5 olasl ( slaxrl slal 55 ege lpe slonl 5 (V8 .o Yerd T Jsl 5 liie
(S53) Sl 0l gladate 5 (g b molgr (S5 sl fb S 3 Jasele
Sl s e @l L ae b SOl aS g5k 4 ARY Lo YA TS 5 KOs
03 sladlaie glag ol 0 Shals 5 Glamw s slas SO ¢ 5 (shal 3 abe g5 s 2l
Sl B, Uly o ;03 Gk 3l 5 OV Lo Yo b)) uS 2l sy S
PRPEILY SN SR c°v.§>;.“_' 5 6P il laakie 5 Lo 5 a5 ys olabl dan g

J‘ATJJ ;M.S cCJbJLp LS‘J” WL.A w)j “g'.’. d‘j&@ ‘J‘J”Lg (\/\\ u.p cY"/\ ;\&L;;

1. Ciolac, Csosz, Balan, & Dincu

2. Dwyer, Edwards, Mistilis, & Adler
3. Zhong, Deng & Xiang

4. Sebele

5. Giaoutzi & Nijkamp

6. Lee & Chang



YAY e 853 S L a5 s e S Jolse s L

o2 VYl 5 K5) el iy bl s golasl gla il 51 pnalS 5 ol
QA

orl bl 3basl a5 53 OF Gl slacdlas 5 K33 8 Conal 4 a5 L
el a5 a5 Jlm 5o Sl siS 5o Gnoaal ell o Sedany 5 S0 e
L3S 5 ol 53 6583 8 w3l 53 (Ao ITAT el e 5 158)
ot s Olean 5 Al e 60 SIS 5 S Fedmn Bl S Oler
S 3G & Ol 55 e ahem 0T 51 68 ol 358658 e 1 5 Las SIS gl
(Sl 5 Sdeaze ( Slasla (55308) 55 o, Lil aiotlu 5 s 5 3l oder al
ool 5l et s ahdlasl saes b gl o K858 (Y4 Lo O
5331 (S5 cuaS o, UL 5 (golatl dd) 3 s liwl L3 LI e s sbags 31 2l
SEnl) e 5515 e S psghe )3 LS e &S Ay e Sl 4 Sl L
s 35 e 3y g3lal bl Al e OF Sl ejs el &S plalingy 53 gy
Gl ol (VE o OTAA 03 el 5 il o3l 65 63) S Ll |y (5 50
3,505 Loy (b 2 s 5 e pb Glagpoal p o olaes D5 lae) 2 52
P CEUPRR A N N ¢ AR LV BRSPS PR BUWAE VY PES SR U L Ry N |
3,505, LU titees OF dio3ls jls a5 1L 1y gl 6, R8s 5 Al oKl sl
o35 ol Ol a5 5550 ol Sadle 53 &S WS 13 s 3y5e A el
ot Sk e pds Sl Sl S &6 il A s Gl g tol 48 S 1R
ol o5 5 03U 3 A el slas S 5l S

e b g laadls 05 s b aS ol O,a05ke Dbl ¢ i gs ol dallas 5 40 dilate
s o S 5 e pme 538 S0 ,5 slacad I (S 6, K0s 8 0l sls
s slas paly sl p!l il [ 5ES bl el g b OV K5 S gl o
els slagicaish Comoler e (e Glaasils bl pliy) 6 K45 8

1. Zeng & Ryan
2. Schwaninger



e 5 o bt Sl s 5 5 Lol o Al YAL

e oo o5 Ol pliess 6805 8 Gl S 5 Asnetal 305,
e e sl Ol O pladl LG ey oo S5 41 (5556 Ol da s 5 A3,
Conies s 5 1 Lt e |y slaiae SLa0 8IS 5 sliws, Slaaw e 55 (5, Kb S
S Ll Ol ol slabisy w5 Ly 53 1S S0 e S Ll e 6 S8 S
Sl Ly aS 55 doal 300 e aastlas 5 Llse ol & ol oz Ul
Gt () ol Gts il a5 o83 Sl s o] S ete 5 s
UL e ol Canss b O (108 M s o 5 Olss sz 5 e olss olulis
s 8l plamaly U5 e aS ol andllas 350 dibaie 53 sliws; Gble ¢ Kis S
St s dlan say] Gins 5 (el (S il ol slas pal,

AL Oll )l lalnsy

ol bl g s Bpe b BLIS) )3 a5 platagsy s s adllas ele Godd A 5o

Aol JolSS 5 amm 5 5 01805 hass s 4 ol O oS L ool (5555 5 03U
Rt (Rl S e s o 5 s 5 e el 4 D) O
Ly gy 6838 5 s Kan S dan s by 53 b 5dS 53w 8 O po Slalllas
ol o0 o)Ll 351l Sl 6ol 48 el 0352 aiulen 5 aasbOLL «Ulis
33 S L) s ol 4 35 Lty 53 (YA Sliolis 5 Oy dainy «o3l56
gl s Sl s ol S S dr s SIS Lalge Olgs 4y Julo Ve (f yozes
(e 5 a5 Shliel Ganass 05 S Ladda (e daslr (oolaBl x5 ann
5 &S el s JLSis s 5 Sl t}.ug\ (Sleds (Ji 5 e CF e o5
sy A s Ul sy s e a0l (il 2 b (el (ol e oS
s 5 N3 dizg 25 Ol ¢ K8 8 tas IS L S Ly 51 Slasle
Sl (lailin dame s 53 SIS Lol V1 48 Wiy 4t sl & 555 gy s (1TA7)

ﬁ)k.«_w NVJ_JM;JEJ)JLQQILS‘JJQMT)JMW} i/\«S,\.;)bu:LuU.f



YAO e 853 S L a5 s e S Jolse s L

SLsolw oy ot el gla o ull pdd Zlaad (658 sslew 05 (B3 S5k
Ol 3l (gl 1y (Sl Bl 23 5T sl 55 5 sllae Lol 15 gl sl 4 (553
Sl el O] Sl 5 Cao b i« g blE alal ol 55 das e 0L
~Cgxr 5 Loyl ¢ SWOT o Je sl 51 6,500 L s 658 sbassln 51 G
5 ospteand (b Al Sl Okl dx 5 Cplle sla s sl G g OUS slas S
23 ML s SO Oy (8l 45 ey 4t pl w32 s 5o (1WA )4 le
Il s 55 lame G 835 53 s & NS0 e Sl 4 a3 (6 K55 S
G Sy 5 s 90 S alS 5 le e e 3 530l 1 ol
il e e a a5 35 (Ranh 53 (WTA0) jal 5 0d S a0 O35 Guty RS
Sl ol Olmeany ) e (IS o gn slaadl o 4 a5 Ol o @ 5 (5 i
b a5 0o Sldllas Jo ad dny Al e 53 08 S 5 L (6 R8s S e
-l ol Sll Sl eslinad LIl 6 K85 S 4 am 55 slialy s (@olenin Joe Bl
S g gbaailse Sl Lol e oS 55 O 5l Sl Jol- O e
fa g Slal 5l SGaS Il 6 KEs S slinl) 53 (6 ed el ali b a5 s s el
S Loy et pl 0355 Eash 53 (TOA) Coansl 5 gl .ils o8 il Ik
258 Mo YYY LI G 5 e Sl Cat Ba s,z 53 (6 K0 5 a5 ab s
shoul Gel ol 5350 dals 505, pbbcosions b Coanex a5l i Sadl O
Aol s Jamn o A 5 b () Sl Gl (JB 5 e ey o S
S5l o 48 Kdewy 4 ol o Jiass 5 (YA 155855 5 Syl s
Slaast 5 o Lol s slgde YoV Jle b Wielkopolska ik s o Kis S daw 5 sl 5
o B8 s st el 5 @ A lanil (g0l Ol A s 4 LS
Loy o opl @255 s 53 (V10N e sy 5 o pmelS i) e 2 05

5SS s G Jhas s e 03 (SN S pggie S e 5 b S S

1. Mai & Smith
2. Awedyk & Niezgoda
3. Lub, Rijnders, Caceres & Bosman



e 5 o bt Sl s 5 5 Lol o Al YA

Dl a5 55 Bl Sl sl 5 03,8 slaml 1y (63l 50legs

sl

Geod el g, Y

Geios g, N ¥

e i la s el camle g 5l 5 60,08 (e Bl Sl ol s
a5 S el 4S sladde 5| oS 5 S0 4 b aS ol LSt S a s o]
o (2035 Gl s S8 S S alas bl L b i p b AS glaesls ol
S s ize s et ls o gl ol o oalial s bt 5l s axls
el g (SaSen Bl 5l ol < S o & Morphol s Mic Mac slaslle
ol Jodow ploil S s sk w0 e 5 blize S e e S Dl
5 llis sy pe 3h e o 1y laadl e 5 basaze 1l S8l 5 ol 3wl 03 1
L Lo ize ool 0le L3I 05 5 03 505 3505 Sl 31 s dile e 5lo 53 1y OF penne
“or A b 53 3 e (gl e 5 oS el Gasits O Jau i abs e 655
slresls Lo i aesame b 5 ol (V8 Lo MY Gl s 5 o158) W18
Ol 1y 6 iy ol Olie (a0 st (gla ke (slaesls s same 5 (510850 Ol e cla Lo
O Ao d Jio 3de 5 250 0 o 4 U oy sliel BLII Ol als sl i
AU e ¥ ois Solgns 5 caeste S0 50 sds s JE Upe 0 Soae b
Cod 4 XX o 5l SO sl X sddantlis sl pie sldws STl by asl e 5L
35 SLa s st Jlize S oS 2, el MoOTphol pooas AT e
Loy a0 Jolss sy il 5 GO il el s oslle S15le 5 cnl a5l s axlllas
2313 els S Sr b (St Sl S RSy else (e 5 edtes
OS5k oliwl 6 K S 455 Ol 5 Ol e Olulid S (il (g bl dnal
Oyl o8 ils aslal Jold o zes 3 oS £0 50 gal 51 5date pdl Sl e

Lbﬂ&jﬂjqwbﬁf&bb bL@.?— 6;&5; Zm;}i “J‘Ji';*“.ﬁ}i



YAV e 853 S L a5 s e S Jolse s L

Olewl o s S s ls (S b Sl e Oljle Olalis )8 5 Wlazisls ¢ Kas S
A eslial (O))aiske 8550 BulS 5 Coglas ¢ IS 6151 Ol 5Lk

adlas 5 90 a2kt Y ¥

350> x o e ghS YYVOVE dslre gnmns L 5 5538 dlad 3 s O350 Ol
£V a5 Y0 bl ar 5, 5o Olial cpl ajls 53 1y 55i8 Sl 31 Ao 31 /87
S B ANy a3 08 B adds VE g a5 00y JLd 435 TE a5 YA B aids
Lol o ege 5 S 00,5 Oseen Y Sl G WUl B Ly L Okl al 3l
Olal L G5 51 0 6lays b dlad Sl e o andgo i 5l 5 035 538 (5,833 5
wlaan 58 5 50 Ol Ol ookl b g 515 OUS Olwl b 8 51 ol
o 3=V Slul gLl Bl 5 e 0V lussle Ol gl ST asl
Ol gz 53 @3l 3l Jlraldas 51 S 58 5 S5 555 bados il 0 5T slal s
oo IYAY (olosgy 2sls 5 e3,00) s S e S 5 sbus 4 s 4B S aaies
YAY 5 0sds do Camaz 31IVA0 Jlu (S 5 st o508 (Solad o bl o (Y08
Sl aw 3l i 53 (Moun 8V) 8 Slm 00 v 5 Ogde &G 0130 Okl (g8 Sl
ol tath;iqwa;ﬁ Lol L s 5o Ol ool gliws, WWee Lgls 5 S by
01885 5 sl iy wllw Ly s an Sl 5 S0 b 5l (gola, 55 1 L S o
s O bl bl 5l g5l



pler 5 (o Solat b b s 5 Ll s e YM

e ||
[ o |

e G Sty

Oy 3le Ol gl 4o =) IS5
WA OLd ke bkl GIS 5 Slelbl bl s sl

s H Sl

s S b Sl e s3loe Ve Bas Ll 31 assed] g s e

g ool Qv ias sl 51 Ll el a8 S8 w pl o3 s pdome 038 N 55 e
DS s sy ol by i8S lediall s sl Malle slbaolg () bes 28 50
wilans 5 gla, 328 103 355 5 e sl LI 5 SKss 0ss el 5 A B S
Al s gedel e 5 S b i 53 (MTY o YA (26 5 aBL) o
5613, S 1 6ol s caliee OS50 sl &S ol dnadis 5 ol atilel
el 5 @olatl dnu s ol B S o sl |y ool 5,055 (93,08l oIl
3 S sl ol (0 o YA (S8 5 0L (5 g s0) 555 03 28
Aot b (Dl al s ol 5 ok Jow 6l ol pl (Aael sla b,
G ST L sl il ey ol (6,508 5 3l Gla 5551 5 sl

@jow)sg}_ﬁvé\u_ﬂgwﬁﬂpd_@zrﬁnwi})céﬂsﬁ



YAQ e 853 S L a5 s e S Jolse s L

Al andls Jis 4 e, piS (6 Kas 8 dnn b 55 pegr S5 Ll g0 oS ol (6 K33 S
(8,538 3 g lew L Caenl 4 a5 L) Lo MTAT el e 5 ol 58)
JUsl 5 dals sl (6l aie Olyoas (6 K55 Comal 5 2 4 la) 528 5 (ke
e 30 31 (5Se e sl 1 355 Slawlie OUT I (6 okmy a2 55 5 Liles g
s el gL LAY Lo T A (S550S Sl s Caal ) Llosls a5 Cris
mly do o 50 B8 I Vg b 6 R8s S s lan 5 s asped] Slilas
e VAV ias 51aS g a (881 o OTAY (GLBLL 5 (s3LT55) Codls ok (535
ol At JAs (6K 5 haw 5 slatalis sk Sl SIS ol & A el
3l Sl 5 S Sl s 65 e (S5 ,nS 3 e ol A VAA R 1 ledlas
L Sl Sl (s Sis 5wl Kol slag b i sl A5 s Oler glaypiS
5 phaie AL Sl (gl b s S5 S s Aol olael pl 4 sl oLl
5ol Shasn gl glulis Gua b cosedds sun] 4 2w (6l sddolos
030 ol 5 oalal wla (35 1 53 ped S S50 5 SS1 5 slasusl Sl
B s sl sl K85 8 e sl b ol Joily 4 38 L Ol o xS
50l o) (si)das Sl 5 1) (6 R8s 5 Csllas sla gl Gl dan s 6801 S
35 sl 5 (L 0al glas s plas S, 4 (ATY o 14407 5 e
e o o (S50 6ol 1 ol (sonel p Ui woax 5 ey (6 SE3 S Dldllas
U5 5 8 gl by s a5 ol pln (P Lo Y Y T S LS 5 )
Ao dile plas y S A o Sl B g sl Sl 1 A K15 e OF (5 55k
JESLE VLY T 5 o5=S el o3 S5 S syl oy oS das e OLES
3503 ey 03 63153 ol oS (sloduT el OF (6 K33 8 by sl 51 (S 0T 53 (sl

Sla il 5 &S o 3k S se pl 53 L S 2 6 K S el dan s

1. Reid, Smith & McCloskey
2. Zhou, Loh, Bressan & Martin
3. Roth & Kaberger



e 5 o bt Sl s 5 5 Lol o Al ALY

Sl s JLSD ol G ) I s (83005 Sl s 03 838 Sl
S S Obslu o 5 YooV Jlu s a8 alsIul YoYe g lw b () Lo (Y0
5 6 es 2 G sl sl B3se sladise 5 23S el LS s
STV Al s 8 5 Je ise Cands Soo sl ol opl 8 5lass 0 8
5 0B s Jeem Gl Sl sl 35 WOT s S eslinad YaY0 sy 5 (sl 0T o i
5A03S a5 (6 SR 8 il plgl Sl GUlS claie sl 3 (s K0 S
e S Olind Sl Size ABL 53 1 sk 53 cpl Glasl 5 oLL i )
sdl il 558 .48 o YV Tags o, S s 1O (e () Asls 4|
0l el 6 K5 S a3 (bl iy 6508 & 5l Jle g (T 0L
Lt 5 s 5 Cad old w35 1L 0 B 5 SWSU S5 gl Jlex b
Y Y oler 5l g pea 5 S e wll g K5 8 ST dle Yo il |y ((Jemd) st s

OV o Yoo Fglyge 5 Com ool (00358 pyn)dias o Sl 3 Chblss Lt

Gz slaasl 0
o B Sl ey oS sdal s 4 Slelbl 5 baesls Lo 5 452 (gl 0

= S la ie S 1l 53 S i 5l sl 0l bl LS e sla )3
b xie cpl olold gl p s globs a3l olial 53 Sl 6, K858 Il dew s
Colg 55 ol ol oslinal Guisd Liin 5 Oliwl (6,883 5 dnw 5 daww Olulid S LS
563 5 Rt ol ( (Kb s el (gslatl axls 0 IG5 e TY

1. Igbal & Sami

2. Page, Yeoman, Connell, & Greenwood

3. Stephen et al

4. Draper, Goodman, Hardyment, & Murray



ya\ e 853 S L a5 s e S Jolse s L

&:E;J BL) aalaal 3,40 6[.&};.&&_9 ‘_;Lada’l.:—\d_,.»

b eice o yasls s,
Scslo 5 (85558 Dl Re 5 (il e Ly e lg e 0 s OLesLe
Lﬁﬁ.gjjﬁlldf'éudi})6;}54{‘&.&]{@%‘@5);‘)&&‘@6) 3l — b e \

S Sl ik

(ot i 618wl o Ml (s3lal Sl wblzel 5 ars

B sl Y
sl ¢ gldel s
o)l gl &5)\)'§J-.' ‘é}f—*bﬁ C‘l" leﬂ ‘b;“jjﬁ OUS slacauliw (53 540b .,\...jj_e ; .
2. = . . Sy 4t p
6}1’234‘56L&)j” ‘Lﬁu;il.a.h}u)lw* da
(P e S el 5 baaaio aileie vy 5 S cadlen plpa 5 Of Ll 2
P ‘_;'«-]9 ¢
Soslr gla &5
@L«J‘ S sl ‘QUJ)J@,.Z oSHlis cﬁ)u sl ‘;;’.L‘).L.ﬂ O 6)&""‘
; 5 el
6@&@)‘£W‘anbfﬁ)w>@u¢4 A}ur)ﬂ.‘u);f":‘g =, _ 0
S

d\axé\.&djb)i;ﬂjéjvlm

S5 s e 5 ol o MICMAC 531 0 s YY8PY o s S cpss 53 s
hls Lad s 5 S 3 bl b v &S Cosl 6500l 4 oo 5o S8 Sl
8520 S e Sle 3505 1 prie a Slitel A atil i OLLLS B 51 e clien (6 4 )
35 md (S SIS 05k ho 45 ol g cpl o L pite 4 a5l
o Sele o Ll e 08l gla ane (P ler 5 UL (oL8 3w o 20 (6,108 S

el (N sk 75 a4 s le 3l stal s oy

Oyki3ke Ol gl 6, K85 5 daw g il gla Sy -Ydsd>

WA 0,10 Slasls 5 s sbaasl sisle

b S8 55!
e 35101 =
Wosls oot Y
s i sldes yor

oS sl \AQ




pler 5 o ole Sl e 5 5 Ll e yay

b S8 55!
La o5 slies Vv
Law sliss iVo
il
Js oo 4y
IR L Y AVAE

MlCMACJ‘}é‘CJ; Lﬁ’n’# PL aeals J.A:r.'»'_, Aijaé'J‘ eJﬁTCﬂw:d\e ‘.;LAJ‘:}J K) ks ) L0
.ij:jeu p@@)‘f‘rf Clalj.:.a u"",’.j':l" JJUJ L_;‘.LAALA-\AJ Léﬂ.’&.n M.l}jﬁ U'-'~| B
f g a3l s SIS 50 s e 4 bg e I3 500 e A 0303 Laslitel QLIS

(Y S la e 5l (315 (55108 31 Ol pon s 0L a3 a5

PRACINCE
4
\ : X
SR taslgas slaize
Iasate o
SIS R

Raeta U3 sla aise

gl | Iy ooy o o i
|
|
|

Sl e i 33s 530

SN 735 O e ol o iie sy Y IS

dnosd (83 paly o ate o S6dIS s oL (S L (g3, o aze)J gl 4L
“ o Sl s el ba e cpl il VEV Y 3815 Ok Ol sl s S
el ailaie S 5 1sa 5 O (65558 Oy e 5 il s OUS glacbi (LI



yay e 853 S L a5 s e S Jolse s L

5 Sl a4 Wl gla e Stasolss (UL 18 31 sl (sla iza)p s &t
S ol s 4 85,8 o 13 el nl 53 4 s ize w15 s ils 53l S b s
s 055 o LOT 65y » ol e o b dizes UL (6138 31 5 (6 pdyillans] gl ls
Sl S il D Ll le La e cpl s sad sl b Wy, 53 I8 1 5 e
5 e glaale olanr! Sl (o 5 s mloo (Joms s ol o
(6 Si3 S slay s da toles 5 lajlea daojlsior (60155 1 ¢ Joee sla aila, (Ao
Sk Slals (A, Slas (b il ) (o par i IS Gl
S S5, g sla s S8

Ol 5 oS M 8T Olpn o8 ol la it S0l 1(am sl izedp g &b
Lls Ol (5 K3 8 daw 5 3 (65 pmaly (A s jite cpl (o3l 3 ks 3L s 2y e
Sl Bleobe b aze cpl .l Kon (gla e 5055k ST 5 5 55 ool 53 ol cunss bl
ol 5 A S (Sl slaly el 5 bacis

5 S b A il s ane saasolis (et BB Gl ine) poler
Al eSSl ks S 1 WSl Glakis, b ol > b ize cul sls oS (5 st
YAV (b 5 o SL dlen) s o ool s (sla ize -Uassl 5 s e OLES
Glacl (5 K23 5 slas 5 o5 Si3 S il b 5l il le b ine o) (V0T o
N P I S COUPRCR ST P T

La e O_i\wj_]ajjl el el b (glad g sla ane sasOlis S a>~L
A2 3l 63 gdomn 53 (5 e ot 3 LISl La paze il skl 3 pmsl
Olske Olil pli gy (6853 8 dam b g 53 imall it o W15 5 48 S5 13

ERIRrgety



eler 5 o et Slabdan s 5 Llar i va¢

Direct influence/dependence map
=3
q 9
‘ Ead =a
LQ aQ
o = =" . =4 E=
: =3
‘ B e
E L &ARE: “Fom
o] =/
SRR, 18 LI TR [\ ~ Q" , a
— ~=d - = »
=
| =
b == :
:
EZA | :
pa: dependence

Ko S l53lp 5 5 it Sl 05 g Y IS
VAN @l )10 Dlsloes 5 Godos slaasl isle

b ki s b 9 pedioes (55198 51 05,1 Y 0

i ol S 5 3 e L e s 1S 5 s (IS Ol e 08 0l s
w30 XY lalls g Jlle 5l i 1 s pane Tl 5l pluS s rlf el 3,8
33 o oo Un ke s DA ol ol s ol

5 ama s Sla pite 48 S WL bl ged (8 JK0) pdites (18 J1 la s0d s 5o
ol il lan 5 ol Cansy g 51 QLS (sla g IS s sl oliant| Ll
el Sl 25 5 aaie Sl 65,0 (U528 O35 ol @ a5 L)) 20
s 8838 Il dr g 53 e SIS Jal g e (SIS 0 5 R S



Yao e 6,8 L A s e SIS Jelse adees Jl

Direct influence graph
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Indirect influence graph
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producing energy from the wind’s density force. Asaakereh et al. (2019) used the
Windograher software to assess the wind power at Ardabil synoptic station since
1990 until 2008. Their obtained results showed the average wind speed at Ardabil
station as 7.4 m/s.

3. Method

The potential energy of the wind was estimated based upon hourly data obtained
from 8 selected stations during the period of 2000-2019 using satellite data from
MERRA-2 Modal. Satellite data were then validated relative to station data by
collecting hourly data on the wind speed from the weather forecast organization. In
addition, satellite data were further assessed and validated relative to station data at
10-meter height level by calculating the correlation coefficient, mean error, and
root of the mean square error. Next, the wind rose was drawn using the
Windographer software and Weibull probability distribution was used for data
fitness. The annual density force of the wind was calculated at height levels of 30,
50, 100 meters.

4. Results and Discussion

Following the validation of satellite data relative to station data with an error value
of 0.4047218, it was shown that the satellite data are suitable to be used in this
study. According to calculations, the highest potential energy of the wind at 30
meters level belong to stations including Borujerd, Alashtar, Kamalvand, Azna,
Aligoudarz, Nour Abad, Doroud, and Kouhdasht with values of 128, 102, 98, 86,
69, 57, 50, and 41 Watt/m? per hour, respectively. At 50 and 100 meter levels,
these values increase with a specific proportion as they also rise at the 30 meter
level for other height levels at all stations. There is a suitable potential for
producing energy from the wind density force in stations including Borujerd,
Alashtar, Nour Abad, Azna, and Kamalvand at height levels of 30, 50, and 100
meters as well as Aligoudarz, Kouhdasht, and Doroud stations at 100 meter height
level.

5. Conclusion

The results suggest the desirability of the wind’s potential energy and possibility of
establishing wind turbines in Borujerd, Alashtar, Nour Abad, Azna, and
Kamalvand at height levels of 30, 50, and 100 meters from sea level; findings also
point to the same results in Aligoudarz, Kouhdast, and Doroud only at the 100
meter level as the potential energy in these regions are not sufficient at 30 and 50
meters. The natural texture of the region is, in fact, the best guide for selecting a
site for wind turbines. Drawing the wind rose in the region can also be another
proper initial indicative for the possibility of using the wind energy. As a matter of
fact, wind roses are drawn charts that demonstrate the frequency distribution of
wind’s direction and speed. Therefore, it can be expressed that establishing wind
turbine farms across the province is currently practical and cost-effective.
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Extended Abstract
1. Introduction

Given all types of renewable energies, the use of solar and wind energies appears to be
more cost-effective in Iran. Despite the superiority of solar energy over other means of
new energy production, attention must be paid to a few important points; first, the
efficiency of photovoltaic cells in converting solar energy into electricity is 10-15%.
Second, using solar energy requires considerable expenses; subsequently, more attention
is paid to wind energy today. In addition, since power plants are dispersed and
decentralized, they are less vulnerable during wartime or other natural disasters compared
to centralized power plants (Saghafi, 1993). Substituting fossil fuels with clean and
renewable energies in this province, making proper use of the wind energy given the
environmental necessities, diversifying energy sources, and lack of dependence on other
provinces in the area of energy are of substantial importance. Accordingly, the wind
energy is placed under assessment in this study in order to pave the way for the use of
this energy in this province.

2. Review of Literature and Theoretical Framework

Since many years ago, it has been proven that the wind energy can be used
mechanically or electrically. Meanwhile, fossil energy resources involve a humber
of particular financial and environmental challenges. Moreover, in addition to its
intense environmental consequences such as nuclear waste, etc., nuclear energy
requires considerable costs and highly advanced technology. As a result, man has
always been seeking new energy sources to substitute the aforementioned sources
of energy. Bailal et al. (2013) examined the possibility of converting the wind
energy into electricity at north-eastern shore of Senegal. Fazelpour et al. (2017)
used the Windograher software and satellite data to estimate and assess the
potential energy of the wind in Sistan and Balouchestan province. Their results
showed that cities including Zahedan, Zabol, and Zahak had a high capacity for
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circumstances compared to the first one. Thus, considering the analyses data of the
study, explaining the scenarios can greatly contribute to rural tourism development
in Mazandaran Province.

5. Conclusion

This study was an attempt to offer and edit a set of scenarios to improve the future of
rural tourism in Mazandaran Province through a scenario-based approach, using
administrative-institutional, economic, planning, natural, and social variables.
Accordingly, given the comments of experts and assigning scores in MICMAC cross-
sectional matrix, 8 macro effective variables in rural tourism development were identified
and two scenarios were introduced. Results of data analysis showed that the first scenario
was the best one which can be recommended to explain rural tourism development in
Mazandaran Province. The following recommendations are also offered in line with said
goal:

e Serious attention should be paid to the effective divers behind rural tourism
development by Tourism administrators of Mazandaran province and
increasing the investment credits from the private sector with respect to the
profit generation of the tourism industry as a desirable scenario;

e Planning in line with increasing employment and income generation from
regional tourism as a desirable scenario;

e Enhancing and improving sustainable development management systems
in tourism and proving the managers and local population with various
instructions at economic, social, and environmental levels;

Keywords: Sustainable Development, Tourism, Scenario-based, Mazandaran Province
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3. Method

The present study was conducted with applied purposes, based on new methods in
future studies as well as analytical and exploratory research; to this aim, a mixture
of quantitative and qualitative models were employed. The qualitative data were
collected using open questionnaires, interviews, and document examinations;
quantitative data were collected as numerical data, through weighting Delphi
questionnaires. MICMAC and Morphol softwares were used to analyze the indices
and variables. MICMAC is a software designed for carrying out heavy interaction
matrix calculations and facilitating structural analyses. In this software, first the
variables and components are identified in the area in question; then, they are
placed in a matrix such as effect analysis followed by indicating the extent of
relation between these variables and the related areas by experts. The variables of
the rows are effective. Accordingly, the order of data variables in rows, the extent
of effectiveness, and columns’ variable datasets would demonstrate the extent of
influence. The extent of number relations is evaluated between 0-3 where 0, 1, 2,
and 3 mean no effect, weak effect, medium effect, and high effect, respectively.
Therefore, given x number of known variables, an x*x matrix is obtained. In
addition, Morphol software examines the systems being studied based upon the
interaction analysis method. Moreover, this software also shows the effectiveness
and influence matrices and the direct and indirect relation network between factors
which is a mutual capability with the MICMAC software. Since the method used
for drawing scenarios was based upon the comments of experts, total population of
this study included the experts, administrators and specialists in the area of tourism
is Mazandaran Province. To this aim, 40 available individuals including
Mazandaran University professors, researchers, Tourism Research Center of Jahad-
e-Daneshgahi with tourism-related activities, experts of Mazandaran Cultural
Heritage. Handicrafts, and Tourism Organization (The administration, Deputy and
Library of Mazandaran Museum) were taken into account.

4. Results and Discussion

According to the findings, 8 macro variables affecting the improvement of rural
tourism in the province were identified and their extents of effectiveness and
influence were determined using MICMAC. Then, using the comments of experts,
a set of hypothecs were laid out for each variable followed by an evaluation of
relations between variable hypotheses. Ultimately, the final scenarios were
compiled via Morphol. These scenarios involved 4 levels of critical, intermediate,
desirable, and satisfactory. Consequently, there were two scenarios, the first of
which was identified as the most probable and most resistant scenario against
possible changes (positive and negative) with an inertia of 50.12. Having three
intermediate states, this scenario is indicative of the medium state of effective
factors in improving rural tourism across the region. With an inertia value of 50,
the second scenario is highly stable and sustainable similar to the first one;
nevertheless, it only involved changes in hypotheses with respect to those related to
the specialized management driver. In this scenario, the number of disaster
scenarios was more than those of the previous scenario by a factor of 1, i.e. one
less desirable scenario. As a result, this scenario involves more critical
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Extended Abstract
1. Introduction

Today, tourism is known as one of the largest, most diverse industries in the world; its
rapid growth has brought about numerous social, economic, and environmental changes.
As a result, it is now transformed into an important area of study among scholars.
Tourism plays a significant role in encouraging investments in infrastructure, generating
income for the government, and creating direct and indirect jobs worldwide. Given its
multidimensional nature, not only this industry meets the needs of tourists, but also leads
to a number of major changes in the host society along with providing considerable
benefits in social, economic, and environmental dimensions in line with meeting the
living requirements of urban and regional societies.

2. Theoretical Framework

Nowadays, the tourism phenomenon is considered one of the most dynamic human
activities and its economic, social, cultural, and environmental impacts has offered
a large number of transformations in the today’s world. It plays a significant role in
regional development as well; accordingly, the industry is now known as one of the
important approaches to development across societies. Additionally, development
is regarded as one of the advanced economic, social, cultural, and political
principles in the world. Subsequently, given the significance of the subject, the
purpose behind laying out various scenarios in the tourism industry is to obtain a
correct understanding of effective strategies in the future in line with tourism
growth rather than enhancing the ability to adequately predict the future. The
concept of futurism is borne out of shortcomings in various bodies of knowledge
such as prediction, policymaking, and strategic management to respond to
particular challenges. Futurist activities often reveal the inadequacies of
policymaking systems and current management in confronting the society’s main
challenges. These activities can demonstrate the inherent contradiction between the
society’s main long-term issues and policymakers’ short-term timeframe.
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5. Conclusion

The sustainable city is considered as a sensitive global subject in the sustainable
development approach (Arman 11). It is a subject that should be addressed with
utmost seriousness both at local and global levels. Nevertheless, there are
shortcomings in information, method, and type of planning and policymaking, the
issues of which are obviously much more apparent at the local level. The
sustainability status was determined with respect to the type of selected scenario in
districts; therefore, it is necessary to provide sustainable development strategies to
improve these districts. The superior capabilities of sequential weight average over
other multi-criteria decision making methods include flexibility and scenario
creation. Ultimately, it is recommended that considering the efficiency of the
model in ranking systems and esp. the spatial multi-criteria, perfectly appropriate
and diverse patterns can be provided for managers and planners. Moreover, results
of scenario creation in this model offers urban authorities and managers a context
to compare different scenarios and alpha changes and consequently, changes in
district raking, in addition to the involvement of all factors. Determining the extent
of risk-taking and recognizing variables ability in compensation are the most
important principles in determining verbal quantimeter and requires specia
examination and using the comments of experts. The main challenge in continuing
the path toward sustainability include index creation and possession of timely,
correct, precise, and located data based upon global indices and standards, from the
local to international level according to domestic circumstances which should be
prioritized by municipalities.

Keywords: Assessment, Ranking, Sustainable City, Sequential Weight Average,
Mashhad Metropolitan City
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method for obtaining sequential weights. Consequently, the sequential weight
average approach enables the assessment of an extensive spectrum of consequences
brought about by various management strategies. In this method, a fuzzy
guantimeter is used to apply a verba variable in the integration of layers. In
ranking for instance, “al” criteria should present or half of the criteria By
indicating the proper sequential weight, an extensive spectrum of resulting plots
(decision making strategy) can be produced which demonstrate the results obtained
from different attitudes of the decision maker with respect to risks.

3. Method

The present inquiry is a developmenta, goplied study conducted using the descriptive-
andyticad method. The investigated indices included 53 variables and indices in six
socid, economic, physica, environmentd, culturd and administrative dimensions;
indices were given weights through the specidized comments of experts and pair
comparison. The entire data were located and ranking, spatid anadyss, and scenario
cregtion were carried out in ArcGIS and Expert Choice using the sequentia weight
average multi-criteria decison making model.

4. Results and Discussion

In this study, the extent of indices' risks were selected based on their impact on
humans' health and lives. As a number of indices involved recreational aspects, the
type and the extent of risk did not significantly impact district sustainability.
According to the effective variables on the six examined dimensions in this study,
the selected scenarios (verbal quantimeter) were indicated as follows: “Half” for
dimensions of management-ingtitutional and cultural-recreational; “Many” for
physical-infrastructural and economic; “Most” for social; and “All” for the
environmental dimension. Ultimately, given the status quo of indices and the
considerable importance of the environmental dimension, a pessimistic scenario
was drawn for al dimensions related to city district sustainability. Compared to the
results of previous studies, the findings of this research is different in method and
scale; the superiority of this method in producing multifold scenarios involves
portraying a spectrum of different unsustainability conditions for cities which was
unattainable in previous methods. The second is the scale of this study and
providing results at district level; the present inquiry has a different feature where
variables are geographical as opposed to previous. Both the optimistic and
pessimistic scenarios were investigated in the modelling in this study. In the
neutral, medium risk scenario (Half), highest ranking districts based on all
sustainability criteriaincluded Razi, Shariati, and Shahed (District 10), Jahed Shahr
and Sadeghieh (12), Ershad and Kuy-e-Doctora (1), Onsori District (8) and
AghaMostafa Khomeini (5). The most unsustainable districts included Shahid
Ma ghoul, Keneh Bist and Mahdi Abad (5), and Motahhari (2).
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Extended Abstract
1. Introduction

Sudtainability is one of the most important multi-dimensiona challengesin cities. Certain
issues faced by metropolitan cities in developing countries include the multiplication of
urban aress, formation of low-density textures in suburbs, service provision problems,
and socid challenges which has increase the severity of urban unsustainability. In this
study, urban sustainability assessment is introduced in severa continuous optimistic and
pessimigtic scenarios. Notably, the innovation here involves the use of spatid quantities
a alocd level (per capita, access, dendty, population under coverage) as well as the
approach of using spatid multi-criteria decison making methods in cresting a scenario
for urban sustainability. The purposes of this study are as follows: fird, to determine the
sustainability level and ranking of Mashhad municipality districts based on sustainable
city indices; and second, to indicate sustainability scenarios according to the extent of
importance and effectiveness of each index within various dimensions of sustainability
across Mashhad city digtricts.

2. Review of Literature and Theoretical Framework

There are numerous academic studies conducted on sustainable city and sustainable
development both in Iran and in the world. Research on sustainability in urban
areas gradually began in academic and political environments since the late 1980s
and 1990s. Rachel Carson's book, Silent Spring in 1962 was the beginning of the
modern environmental movement (Dobson, 1991). Sustainability has been broadly
defined as a development style that meets the needs of current generations without
endangering future generations' ability to meet theirs (Mebratu & White, 1998).
Mathur, Price, Austin, and Moobela (2007) examined the status of beneficiaries
influences in projects based on multi-criteria systems aimed at sustainability.
Walter, Kropp, and Lein (2013) assessed sustainability in an urban environment
using a method with a mix of scenario and spatial multi-criteria decision making. It
appears that the demand for sustainable urban development is one of the most
important challenges faced by mankind in the 21% century (Bikdeli, Shafaghi, &
Vosughi, 2017). The sequential weight average multi-criteria decision making is a
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three altitudes based on topographic features with topographies of flatland, foothill,
and mountain. One station was selected as representative for each floor, and annual
and monthly climate change parameters of the selected stations were examined for
next decades. Investigations for selected stations in the three different topographic
ranges of the basin also showed that maximum and minimum temperatures indices
will increase under both scenarios. Although precipitation forecasting has been
associated with anomalies, the common theme in the study topographic ranges
increased in autumn precipitation.

5. Conclusion

In this study, the performance of 17 general circulation barley models from
CORDEX-WAS (South Asia) in predicting temperature and precipitation of Dez
basin was evaluated. The results showed that the simulations of the models are
false and need to be corrected in the studies before using them. Since selecting a
model for climate change analysis cannot cover the whole range of uncertainties, a
set of 10 was selected to lead to a more accurate prediction of climate change. The
results indicated that this basin will move towards a climate with lower humidity
and higher temperature in the coming decades. According to the results of this
study, it seems that CORDEX databases have an acceptable ability to predict the
temperature and precipitation of similar study areas. Since the mentioned basin is
one of the rainy areas and on the other hand the precipitation parameter has a
higher coefficient of variability than the temperature, the selected models in the
research may not give acceptable results in basins with less rainfall or drier
climatic zones. It is suggested that researchers compare different bias correction
methods such as cumulative distribution function, probability distribution function,
or transfer function to achieve the desired results and select the most appropriate
method for their study area.

Keywords: Climate Change, Bias Correction, Skill Score (SS), Dez basin,
CORDEX Climate Models
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models (RCMs) to simulate climatic variables in Malawi. They simulate the
trending change in temperature variables well, but the simulated outputs for
precipitation are highly variabile. Kamyar, Movahedi and Yazdanpanah (2017)
examined projection of minimum and maximum air temperatures in Isfahan
Province during 2050-under two scenarios RCP8.5 and RCP4.5. The results
indicate an increasing trend of these two parameters for both scenarios in the
coming decades. The evaluation of the output accuracy of CORDEX-WAS (South
Asia) and CORDEX-MNA (MENA) regional models for Iran showed that the
models in CORDEX program for precipitation do not have much correlation with
observational data but show high minimum and maximum correlation parameters
for two temperature parameters.

3. Method

Dez River Basin is located in the semi-arid southwest region of Iran. Simulation of
seventeen general circulation models was taken from CORDEX-WAS (South Asia)
from the ESGF website. To perform this research, first a program in the MATLAB
software was run to extract model data in the Iran area and then was compared the
observational data with the model data, assuming that at a resolution of 0.44, the
observation station with the corresponding cell is less than 25 km. In order to
correct the bias of simulated monthly precipitation and temperature data in the
historical period and then the future period in each of the stations and for all three
parameters of each model, the change factor method was applied. Moreover, root
mean square error (RMSE), the coefficient of correlation and the skill scores (SS)
were used to evaluate the model performance.

4. Results and Discussion

Taylor diagrams showed that the simulation models have low similarity with
observations for precipitation variable, maximum temperature and minimum before
bias correction. The bias correction for temperature and precipitation parameters in
historical period causes the increase in the correlation to 0.98 for minimum and
maximum temperature and 0.65. 0 for precipitation. One of the methods that
enabling the evaluation of a wide range of uncertainties in climate change studies is
the ensembles method. In this study, the combination of models with different skill
scores was used which reduced the errors in the models and improved the skill
score. Therefore, many different combinations of 17 models were studied. Finally,
it yields the selection of a 10-model set (M3 M10, M9, M4, M14, M6, M12, M2,
M11, M7) with high skill scores (SS). Simulation of temperature and precipitation
climatic parameters for future periods in Dez basin was done for three 20-year
periods (2070-2070, 2050-2050 and 2020-2039) under two scenarios RCP4.5 and
RCP8.5. The results of the selected models uncovered an 11 to 17 % decrease in
precipitation rate for the RCP4.5 scenario, and 8 to 18 % for the RCP8.5 scenario
for the whole basin. The output of the basin’s maximum temperature for the
RCP4.5 emission scenario is projected to increase by 1.5 to 3 °C and for the
pessimistic scenario RCP8.5 predicts an increase of 5.8 to 1.6 °C. This increase for
the minimum temperature for the RCP4.5 and RCP8.5 emission scenarios is
between 1.5 to 4.2 and 2.7 to 5.3 °C, respectively. Then, the basin was divided into



Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34 53

An Overview of Climate Changes of Temperature and Precipitation in
the CORDEX Range of South Asia (Case Study: Dez Watershed)

Elaheh Asgari
PhD Candidate in Climatology, Hakim Sabzevari University, Sabzevar, Iran

Mohammad Baaghideh !
Associate Professor in Climatology, Hakim Sabzevari University, Sabzevar, Iran

Asghar Kamyar

PhD in Climatology, Meteorological Office of Isfahan Province, Isfahan, Iran
Alireza Entezari

Associate Professor in Climatology, Hakim Sabzevari University, Sabzevar, Iran

Majid Hosseini
Associate Professor in Watershed, Department of Watershed Management, Soil
Conservation and Watershed Management Institute, Tehran, Iran

Received: 1 January 2020 Accepted: 19 October 2020

Extended Abstract
1. Introduction

Investigating climate changes, proposing appropriate adaptation strategies, and
reducing the effects of climate changes on each region need precise and accurate
predictions of climate variables. These predictions depend on the outputs of the
GCM models, but the multiplicity of models, the uncertainties in the outputs, and
the differences in their results confound the researchers' choices. The purpose of
this paper is to evaluate the accuracy of the set of general circulation models of
CORDEX base (South Asia) in simulating temperature and precipitation as
influential variables in the Dez watershed.

2. Review of Literature and Theoretical Framework

Numerous studies of CORDEX project regional climate model outputs have been
conducted in different parts of the world, some of which are mentioned below. The
performance of 10 CORDEX regional climate models in simulating rainfall
patterns in East Africa were examined. The outputs indicate the combined
capabilities of these models in estimating future rainfall in this region (Endis et al.,
2013). The effects of climate change on extreme precipitation over four African
coastal, using 16 regional climate models, showed that the models give realistic
simulation of extreme precipitation characteristics over the cities. Other results of
this study are the decrease in wet days and an increase in dry wet over the four
points and the increase of intensity and frequency of extreme precipitation events
are increase over Lagos (Abiodun et al., 2017). Warnatzsch and Reay (2019)
evaluated the ability of general circulation models (GCMSs) and regional climate
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blocking and Eastern Europe- Western Russia cut-off low and shallow trough in Central
and Eastern Iran take place. Cyclones reach Iran with average pressure of 1011 millibars
with the humid Mediterranean current and cyclone movement with a direction more
south of Persian Gulf and Oman Sea. These two sources of humidity (Persian Gulf and
Oman Sea) play a more significant role in heavy rainfalls of Southern Khorasan, as can
be seen in previous studies (Golkar & Mohammadi, 2013). On the other hand, the
heights of Eastern Iran with north western- south eastern direction play a role in
intensification of mass ascension and precipitation conditions, because the focus of heavy
rainfall of over 18 mm is most on high regions in Ghaen, Birjand, and Ferdows. When
rainfalls occur, low pressure of dominant pattern in South Western Asia and high
pressure of Siberia are weaker. The most intense rainfalls take place in spring and late
winter in March and February with the second and third patterns. These flood causing
rainfalls require management. Farmers in the past used traditional (experience) method
by cultivating bandsari and creating local dams around rivers to control a part of these
floods and carried out spring cultivation in the flooded lands.

Keywords: Atmospheric Pattern, Heavy Rainfall, 95 Percentile, South Khorasan
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study is to recognize the atmospheric pattern that leads to heavy rainfalls in this
region.

3. Method

To identify the atmospheric patterns of heavy rainfalls in South Khorasan, daily
precipitation records of 6 synoptic stations (1987-2018) were used from lIran
Meteorological Organization. After qualitative control and data correction, heavy
rainfall was defined with an index of 95" percentile and at the same time, synoptic
heavy rainfall was defined in 3 stations and higher. The studied numeral window
involved 10-70 degrees north and 10-80 degrees east with 725 grade point (29x
25). To indicate atmospheric patterns and conduct synoptic analysis, geo-potential
height data at 500 millibar level was selected. Atmospheric patterns were specified
using main component analysis method, S array, and clustering). Next, to analyze
and adhere to the principle of air package as a whole, map of geo-potential height
meter levels of 500, 700, and 850 and sea level pressure (SLP), relative vorticity
(10), relative humidity (%), flow lines, vector winds in atmospheric layers of 700,
500, 850, 700, 100 and sea level pressure (SLP) were drawn and analyzed.

4. Results and Discussion

Mediterranean Blocking Pattern: located in the meridian movement of western
winds, omega blocking in central Mediterranean and cut-off low in Western Siberia
and low pressure (1012 mb) in Eastern Iran and South Khorasan and south high
pressure in Europe to Western Iran. Humid currents with north directions at
Eastern Mediterranean enter Iran by passing over Iraq and Persian Gulf directed
towards west and south west.

Trough Pattern of Iran: located in strong cut-off low (5550m) with meridian
movement in Central Europe and same height of 5715 meters in the region and
simultaneous low pressure (1011 mb) in Eastern Iran and high pressure in higher
latitude from Siberia to Europe. At 850 millibar level, cyclone is located in the
anticyclone region in Africa, Saudi Arabia, and Oman.

Low Pattern: with the movement of western winds, shallow trough in Central and
Eastern Iran are in front of the trough with a height of 5640 meters. They are
located in low pressure earth surface on the region (1011mb) and high pressure in
Anatolia and Siberia. At 850 level, strong anticyclone currents are present in
Northern Africa and Northern India and cyclone in Eastern Iran and Turkmenistan.
In general (table 3) atmospheric conditions of heavy rainfall day in South Khorasan
is low height (5760, 5700 and 5640 m) and low pressure (1012, 1011 and 1011 mb)
in earth surface and weather instability. The direction of most winds are from south
west to north east and humid current direction is from Persian Gulf and Oman Sea
to the region, and the role of these two seas is obvious in heavy rainfalls of Eastern
Iran.

5. Conclusion

Heavy rainfalls of Eastern Iran are related to meridian movement and deep trough of
western winds in Eastern Mediterranean. Rainfalls occur as central Mediterranean
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Extended Abstract
1. Introduction

Iran plateau is located in the desert belt of the earth. The height and elongation of
latitude results in weather diversity dominated by dry and semi-dry climates.
Rainfall anomalies are an inherent feature of these climates. Humid air masses
commonly reach Iran from the Mediterranean, Persian Gulf — Oman, the Black Sea
and the Caspian Sea. A major part of rainfalls occurred upon entry and in west,
south west, and North West of Iran in Zagros and Alborz heights; meanwhile, east
of Iran witnesses reduced humidity in these masses. The positioning form of
atmospheric patterns at 500 hectopascal level majorly determines Eastern
Mediterranean trough and the path and pace of air mass. Meridian movement and
deepening of western winds conflicting with various humidity sources leads to
heavy rainfalls and flooding. Naturally, the form of atmospheric patterns of
rainfalls in Iran is diverse. Discovering this atmospheric pattern is essential for
predicting flooding caused by rainfall as well as planning and risk management.
What is this pattern in the east of Iran plateau (South Khorasan Province)?

2. Review of Literatureand Theoretical Framework

Researchers working in the area of climatology are interested in synoptic studies,
recognizing atmospheric patterns, and determining pattern behavior and its
consequences; because it leads to the position and natural performance of western
winds’ meridian pattern, low pressure, position of polar jet, subtropical and high
pressure, and heavy rainfall. Including in Sweden (Hellstorm, 2005), Greece
(Houssos & Bartzokas, 2006), Brazil (Teixeira &Satyamurty, 2007; Oliviera et al.,
2017), Mediterranean (Toreti et al.,, 2010, 2015; Dayan et al., 2015), Indian
Peninsula (Nepal) (Bohlinger et al.,, 2017), Britain (Champion et al., 2018),
Western USA (Zahang & Villarini, 2019), Iran (Mohammadi & Masoudian, 2010),
(Asakareh et al., 2012; Baghideh et al., 2012; Mostafaei et al., 2015), Chaharmahal
and Bakhtiari, Iran (Omidvar and Torki, 2012), Caspian shores of Iran (Halabian &
Hosseinali Pourjezi, 2014; Jalali, 2017), Persian Gulf (Ahmadi & Alijani, 2014),
Western Iran (Saeidabadi et al., 2015; Mozaffari and Shafiei, 2017) UrmialLake
(Tahaei et al., 2016), Central Zagros (Doostan et al., 2016), and Western Caspian
(Halabian, 2016). The climate of South Khorasan with its heights in the north and
gast and lowlands in south and west is warm, dry, cold, and dry. Heavy rainfalls,
floods, and drought are the inherent features of these climate. The purpose of this

1. Corresponding author. E-mail: doostan@um.ac.ir






Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34

45

23.0’Brien, K., Quinlan, T., & Ziervogel, G. (2009). Vulnerability interventions in
the context of multiple stressors: lessons from the Southern Africa Vulnerability
Initiative (SAVI). Environmental science & policy, 12(1), 23-32.

24.Peng, W., Zheng, H., Robinson, B. E., Li, C., & Wang, F. (2017). Household
livelihood strategy choices, impact factors, and environmental consequences in
Miyun reservoir watershed, China. Sustainability, 9(2), 175-187.

25.Scoones, I. (2015). Sustainable livelihoods and rural development. Practical
Action Publishing.

26.Shisanya, S., & Mafongoya, P. (2016). Adaptation to climate change and the
impacts on household food security among rural farmers in uMzinyathi District of
Kwazulu-Natal, South Africa. Food Security, 8(3), 597-608.

27. Tittonell, P., Muriuki, A., Shepherd, K. D., Mugendi, D., Kaizzi, K. C., Okeyo, J.,
Verchot, L. V., Coe, R., & Vanlauwe, B. (2010). The diversity of rural livelihoods
and their influence on soil fertility in agricultural systems of East Africa—A
typology of smallholder farms. Agricultural systems, 103(2), 83-97.

28.Turner, B. L., Kasperson, R. E., Matson, P. A., McCarthy, J. J., Corell, R. W.,
Christensen, L., Eccles, N., Kasperson, J. X., Luers, A., Martello, M. L., Polsky,
C., Pulsipher, A., & Schiller, A. (2003). A framework for vulnerability analysis in
sustainability science. Proceedings of the national academy of sciences, 100(14),
8074-8079.

29.Turner, K. G., Odgaard, M. V., Bocher, P.K., Dalgaard, T., Svenning, J. C., &
(2014). Bundling ecosystem services in Denmark: Trade-offs and synergies in a
cultural landscape. Landscape and Urban Planning, 125 (5), 89-104.

30.Van der Zanden, E. H., Levers, C., Verburg, P. H., & Kuemmerle, T. (2016).
Representing composition, spatial structure and management intensity of
European agricultural landscapes: a new typology. Landscape and Urban
Planning, 150(6), 36-49.

31.Wang, N., Gao, Y., Wang, Y., & Li, X. (2016). Adoption of eco-friendly soil-
management practices by smallholder farmers in Shandong Province of China.
Soil Science and Plant Nutrition, 62(2), 185-193.

32.Wang, P., Yan, J., Hua, X., & Yang, L. (2019). Determinants of livelihood choice
and implications for targeted poverty reduction policies: A case study in the YNL
river region, Tibetan Plateau. Ecological Indicators, 101(7), 1055-1063.

33.Williams, L. J., Afroz, S., Brown, P. R., Chialue, L., Grinbuhel, C. M., Jakimow,
T., Khan, I., Minea, M., Reddy, V. R., Sacklokham, S., Santoyo Rio, E., Soeun,
M., Tallapragada, C., Tom, S., & Roth, C. H. (2016). Household types as a tool to
understand adaptive capacity: Case studies from Cambodia, Lao PDR,
Bangladesh and India. Climate and Development, 8(5), 423-434.

How to cite this article:

Tayebnia, S. H., Toulabi nejad, M., & Hosseinbor, E. (2020). Analyzing factors
behind livelihood unsustainability in rural regions (Case study: Saravan Town).
Journal of Geography and Regional Development, 18(1), 171-198.

URL http://jgrd.um.ac.ir/index.php/geography/article/view/ 84086




Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34

44

demographics, livelihoods and the environment. Global environmental
change, 18(1), 38-53.

8. Donohue, C., & Biggs, E. (2015). Monitoring socio-environmental change for
sustainable development: Developing a Multidimensional Livelihoods Index
(MLI). Applied geography, 62(7), 391-403.

9. Eakin, H. (2005). Institutional change, climate risk, and rural vulnerability: Cases
from Central Mexico. World development, 33(11), 1923-1938.

10.Eigenbrode, S. D., Binns, W. P., & Huggins, D. R. (2018). Confronting climate
change challenges to dryland cereal production: A call for collaborative,
transdisciplinary research, and producer engagement. Frontiers in Ecology and
Evolution, 164 (5), 1- 15.

11.Ellis, F. (2000). The determinants of rural livelihood diversification in developing
countries. Journal of agricultural economics, 51(2), 289-302.

12.Fang, Y. P., Fan, J., Shen, M. Y., & Song, M. Q. (2014). Sensitivity of livelihood
strategy to livelinood capital in mountain areas: Empirical analysis based on
different settlements in the upper reaches of the Minjiang River,
China. Ecological indicators, 38(4), 225-235.

13.Flora, C. B., Flora, J. L., Gasteyer, S. P. (2015). Rural communities. Legacy
change. New York, Routledge Publishers, First Published.

14.Gautam, Y., & Andersen, P. (2016). Rural livelihood diversification and
household  well-being:  Insights from Humla, Nepal. Journal of Rural
Studies, 44(2), 239-249.

15.Guzman-Parra, V. F., Quintana-Garcia, C., Benavides-Velasco, C. A., & Vila-
Oblitas, J. R. (2015). Trends and seasonal variation of tourist demand in Spain:
The role of rural tourism. Tourism Management Perspectives, 16(2), 123-128.

16.Harvey, C., A. Rakotobe, Z. L., Rao, N. S., Dave, R., Razafimahatratra, H.,
Rabarijohn, R. H., Rajaofara, H., & MacKinnon, J. L. (2014). Extreme
vulnerability of smallholder farmers to agricultural risks and climate change in
Madagascar. Philosophical Transactions of the Royal Society B: Biological
Sciences, 369 (5), 1- 12.

17.Jiao, X., Pouliot, M., & Walelign, S. Z. (2017). Livelihood strategies and
dynamics in rural Cambodia. World Development, 97(2), 266-278.

18.Kassie, G. W. (2017). The Nexus between livelihood diversification and farmland
management strategies in rural Ethiopia. Cogent Economics & Finance, 5(1), 1-
16.

19.Liu, Z., & Liu, L. (2016). Characteristics and driving factors of rural livelihood
transition in the east coastal region of China: A case study of suburban
Shanghai. Journal of Rural Studies, 43(81), 145-158.

20.Loison, S. A. (2015). Rural livelinood diversification in sub-Saharan Africa: a
literature review. The Journal of Development Studies, 51(9), 1125-1138.

21.Mbaiwa, J. E. (2011). Changes on traditional livelihood activities and lifestyles
caused by tourism development in the Okavango Delta, Botswana. Tourism
management, 32(5), 1050-1060.

22.Nielsen, Q. J., Rayamajhi, S., Uberhuaga, P., Meilby, H., & Smith Hall, C.
(2013). Quantifying rural livelihood strategies in developing countries using an
activity choice approach. Agricultural economics, 44(1), 57-71.



Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34

43

central district of Dena county)]. Iranian Agricultural Extension and Education
Journal, 13(2), 51-70.

12.Sojasi Ghidari, H., Sadeghlou, T., & Shakourifard, I. (2016). sts .1l maw iows
GLL Ol gl slalin sy 550) Sl Ctims 3 K55 b plws, sble 55 i [Measuring
the livelihood properties in rural areas using a sustainable livelihood approach
(Case Study: Rural areas of Taybad county)]. Journal of Rural Researches and
Planning, 5(1), 197-216.

13.Tavakoli, M., Ahmadi, Sh., & Fazelnia, Gh. (2016). c.ixe ;i js blss Jlos

(s o Ol g laliws;y 183,50 ) 2lws, [Analysis of factors affecting rural

livelihoods (The case study: Villages of Sardasht Township)]. Journal of
Geography and Planning, 20(58), 63-81.
14.Toulabinejad, M., & Paydar, A. (2018). L ilus ool 555 slagssl el bl Jbow

Gl Ol g pliwsy bl 3 50) (53,538 sl <o e [Analysis of the relationship

between livelihood diversification strategies and management of agricultural
lands (Case study: Rural areas of Poldokhtar county)]. Geography and
Development Iranian Journal, 16(51), 197-218.

15.Toulabinejad, M., & Sadeghi, Kh. (2019). slaisly o Sl 55 Ol5,5LaS (slas el

Ol Ol gl andlaes,50) OF S50 belse w5 JlSix [Farmers’ strategies

facing the consequence of droughts and factors affecting it (Case study:
Roshtkhar county)]. Rural Research, 9(4), 608-627.

References (in English):

1. Agarwal, B. (2018). Can group farms outperform individual family farms?
Empirical insights from India. World Development, 108 (8), 57-73.

2. Ahmed, S. A., Diffenbaugh, N. S., & Hertel, T. W. (2009). Climate volatility
deepens poverty vulnerability in developing countries. Environmental research
letters, 4(3), 1- 12.

3. Alessa, L., Kliskey, A., & Altaweel, M. (2009). Toward a typology for social-
ecological systems. Sustainability: Science, Practice and Policy, 5(1), 31-41.

4. Berchoux, T., Watmough, G. R., Hutton, C. W., & Atkinson, P. M. (2019).
Agricultural shocks and drivers of livelihood precariousness across Indian rural
communities. Landscape and Urban Planning, 189(3), 307-319.

5. Busse, H. A., Jogo, W., Fofanah, M., Tesfay, H., Hadush, M., Kiflom, E., &
Schulz, S. (2017). Participatory assessment of factors influencing Nutrition and
livelihoods in rural Ethiopia: Implications for measuring impacts of multisector
Nutrition programs. Food and nutrition bulletin, 38(4), 468-484.

6. Chen, H., Zhu, T., Krott, M., Calvo, J. F., Ganesh, S. P., & Makoto, I. (2013).
Measurement and evaluation of livelihood assets in sustainable forest commons
governance. Land use policy, 30(1), 908-914.

7. De Sherbinin, A., VanWey, L. K., McSweeney, K., Aggarwal, R., Barbieri, A.,
Henry, S., Hunter, L. M., Twine, W., & Walker, R. (2008). Rural household



Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34

42

Geography Sciences. Kharazmi High Institute of Science and Technology.
Shiraz, Iran.

. Ghadiri Masoum, M., Rezvani, M., Jomepour, M., & Baghiani, H. (2015).
02 Ol UL Olas tanllaes;ge jliea S G S laliey, s Siars Slaale Lgxg_cla.ﬂ
oWl ok s [Ranking livelinood capitals in mountain tourism villages; Case
study: Bala Talogan rural district in Talogan county]. Journal Space Economy
and Rural Development, 4(2), 1-18.

. Ghalibaf, M., Yari Shegefti, A., & Ramazanzadeh Lasbouie, M. (2018). sl.l it

(QL;JLAJS QL:..J ¢eJL; Qli..»*.:a .>)~.-f LSJJA u,:au LRy ‘\IJUG.A) Lh)jA CA:.\A\ » Q_GLA.I}‘ AiLﬁjM
[Impacts of dimensions of social capital on border security; Case Study:
Nowsood, Paveh Township, Kermanshah Province]. Geopolitics, 4(2), 25-50.

. Hosseini, M., Javan, F., & Hosseini, F. (2017). il ciime 53 K535 <l i Llos
(OLisaS Oliw g o ks, 135 50) oliws; oS S [The analysis of the effects

of tourism on the sustainable livelihood in rural settlements (Case study: Border
villages of Gomishan city)]. 3(1), 1-12.

. Motiee Langroodi, S. H., Ghadiri Masuom, M., Rezvani, M. R., Nazari, A. H.,
& Sahneh, B (2011). :s3, 50 andlas) OLSLe s 3 5u o3 lalins, @ Ol 2 lee <2850 L4306

W31 ok ¢ [The effect of returning of migrants to rural residents on improving

livelihoods (Case study: Township of Agqala)]. Journal of Human Geography
Research, 43(4), 67-83.
. Naderi, L., & Karami Dehkordi, E. (2019). (slas al, » sbinciie aw Slasl 56

e el o)l e [Impact of the Beheshtabad Dam construction on the
households' livelihood strategies of local communities]. Journal of Spatial

Planning, 23(1), 25-51.
. Rezazadeh, Z., Shateri, M., & Rasti, O. (2014). b 5 Ol 2& 5 slanw s Ll

Oliilidl b g Olul 2 5,0 Oldgt Cudis o Ay jeS (93,50 andllae (5,0 Gble Sl ol
[Expansion actions and its role in providing permanent security of frontier
localities (Case study: Green belt of Dash Khoshab in border between South
Khorasan and Afghanistan)]. Khorasan Journal of Socio-cultural Studies, 9(1),
49-72.

10.Roknedin Eftekhari, A., Moosavi, S. M., Poortaheri, M., & Farajzadeh Asl, M.

(2014).  oll) JLSis Lalyd s gl slaylsls @oslol 53 aions g0 S Lo
(0leaw! [Analysis of the role of livelihood diversity to rural household resilience

in drought condition: Case study of the drought exposed areas of Isfahan
province]. Rural Research, 5(3), 639-662.

11.Sharafi, Z., Mooripour, M., & Karamidehkordi, E. (2017). slaals o Cunss o

(B3 Olwgd G50 Lism 2350 lws, clalsls oo 6l @lul 5 cims [Assessing
livelihood capitals and their sustainability in rural households (the case of the



Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34 41

respect to the livelihood means as a response to livelihood shocks, insecurities and
unsustainability: Out of 370 respondents, 30.5% believed that they had resorted to
mendacious jobs such as smuggling fuels and goods; 18.4% expressed that they
had not adopted any specific strategy as they are incapable of using means for
livelihood and are forced to cope with these circumstances and keep on living in
poverty as unemployed people. Finally, 15.4% believed that had been forced into
service labor in cities.

5. Conclusion

Findings related to the familial factors affecting the livelihood of rural residents in
the studied regions showed that the following factor have the highest association
with their livelihood unsustainability: lack of fixed income for families,
unsustainability of family wage and employment, lack of ownership, absence of
assets such as gold and jewelry, absence of proper saving for families, households’
lack of proper access to assets and production institutes such as seeds and
fertilizers, lack of vehicle and machinery ownership, low number of work force in
families, low literacy and education levels within families, absence of technical and
skilled individuals in families, presence of small and dispersed agricultural lands,
lack of private lands for agriculture, and absence of water supply shares, water well
ownership, and fertile agricultural lands. Results with respect to familial factors
and capitals behind livelihood unsustainability of Saravan town rural residents
demonstrated the economic and social factors as the most and least effective factors
on livelihood unsustainability, respectively. In response to livelihood shocks and
unsustainability, rural households have resorted to mendacious jobs such as
smuggling fuels and goods, choosing to remain in poverty, doing service labor in
cities, and selling their assets as the most important strategies to confront said
iSsues.

Keywords: Local Capital, Familial Capital, Rural Livelihood, Border Regions,
Saravan Town
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involves the fact that people require an extensive spectrum of assets to achieve positive
results in their livelihood. According to this approach, assets include (i) private assets and
capitals (familial capitals), and (ii) public capitals (of the society). Both types of capitals
specifically affect household livelihood. Livelihood opportunities for households also
depend on their access to capitals at levels of family and the society that help them
against social, economic, and environmental pressures. In other words, households’
access to livelihood opportunities depends on the extent of the family and society
capitals. When a household does not face livelihood shocks, then a combination of local
and familial capitals leads to livelihood sustainability as opposed to unsustainability.

3. Method

The present study was conducted using the mixed method (quantitative and
qualitative) with applied purposes. The mixed method was used due to the
following reasons; first, qualitative research instruments such as interviews,
observations, and the participatory rural appraisal (PRA) method were employed to
obtain deep data on the experiences of rural communities with respect to both local
and collective capitals that affect their livelihoods. Second, to identify familial
factors and capitals as well as the strategies against livelihood shocks, the
guantitative method and questionnaire (with the Likert scale) were used.
Accordingly, both qualitative and quantitative methods were used for data
collection. Theoretical studies were collected using documents and field data
obtained from questionnaires, observations, and interviews with rural households.
The total population of the study included rural households of Saravan town
(N=25986). Sample population was indicated as 370, using Cochran’s formula.
The number of samples for each region and village (based on the number of
households) were specified using the sample population formula and the quota
sampling method (based on the number of households).

4, Results and Discussion

Findings related to the local factors affecting rural livelihood showed that the most
important natural capital identified by the respondents was the water supplies, esp.
for agricultural applications. Public services and facilities such as educational and
health centers are at a low level across Saravan town rural areas; moreover, lack of
access to credit and banking along with aforesaid factors have directly and
indirectly resulted in livelihood unsustainability throughout the villages of the
region. Generally, among the local factors, the highest levels of association with
livelihood instability of rural residents belong to natural factors, production
infrastructure, services, and public facilities, respectively. According to the
logistical findings with respect to familial factors and capitals related to livelihood
unsustainability of rural residents in Saravan town show that out of the five factors
considered, the economic factor (0.632) and natural factor (0.540) respectively had
the highest effects on livelihood unsustainability (the dependent variable). Albeit,
the human capital (0.449) and physical capital (0.463) were also effective in rural
livelihood unsustainability at 0.005 level. The lowest extent of effectiveness
belonged to the social capital (0.178). The following results were obtained with
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Extended Abstract
1. Introduction

Rural households living in the villages surrounding Saravan town are faced with
numerous problems as a result of unemployment, lack of agricultural innovation and
technologies, low income, and absence of motivation for living. These circumstances
have led to a number of issues such as immigration, insecurity and most importantly,
livelihood instability and unsustainability. Given these problems, many families have
changed how they make a living, resorting to dangerous activities such as smuggling
fuels and goods mainly due to livelihood unsustainability and lack of options to provide
for themselves. Accordingly, a set of factors together with local and familial capitals can
affect livelihood opportunities and/or the insecurity of rural households’ livelihoods,
particularly in isolated communities. Identifying the type of livelihood capitals is a useful
solution for planners and policymakers to improve level of livelihood and pay attention to
rural inconsistencies and changes. In this study, the sustainable livelihood approach was
adopted to examine local and familial factors and capitals behind insecurity and
unsustainability of livelihood across Saravan town villages located along the border. The
following research questions were then formulated: What are the most important causes
behind livelihood unsustainability in Saravan rural areas? What are the most important
familial causes behind livelihood unsustainability in Saravan rural areas? What are the
ways adopted by rural families to make a living as a response to livelihood
unsustainability?

2. Literature Review and Theoretical Framework

The approach adopted for the present study falls under the framework of households’
sustainable livelihood approach. As one of rural sustainable development approaches,
this strategy was created in the late 1980s with the purpose of rural improvement and
poverty eradication. Sustainable livelihood and subsistence represents a mixture of
household activities and choices. The basis behind the sustainable livelihood approach
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variety of fields were taken into consideration which included geography and rural
planning, geography and urban planning, rural development, and sociology. To
examine the reliability of the research questionnaires, these instruments were
placed under initial tests at the regions of the study following completion; next,
data were inserted into the SPSS software and then finalized. Cronbach’s alpha for
each indicator was obtained as 0.95 which suggests the suitable reliability of the
applied research instruments.

4. Results and Discussion

Examination of the results obtained from data analysis and field interpretations
showed that the majority of rural areas attached to Mashhad and integrated with the
city have, in fact, created a type of undesirable accommodation circumstances;
meanwhile, the residents of these integrated villages believe that they now live in
an urban setting. Consequently, they expect to be provided with urban services and
facilities which has created numerous problems for municipalities and urban
authorities. The villages are also at an undesirable state in terms of physical aspects
and location. By becoming attached to the city over time, many of these rural areas
were considered to be within the legal urban zone while many others fell outside of
it; and if a proper solution is not found for such inharmonious and uncontrolled
urban growth, those villages will gradually become part of the city as well.
Moreover, statistical analyses show that the majority of disadvantages caused by
the integration of rural settlements incities relate to sociocultural dimensions. On
the other hand, most of the benefits brought about by integration are through the
outlook of functional relations and physical features. The results of this study
suggest that the surrounding rural settlements are, overall, at an undesirable
statewhile the inharmonious growth of Mashhad metropolitan city leads to the
gradualintegration of the surrounding rural settlements. Consequences of such a
situation include the span and diversity of relations, lack of spatial-functional
integration in villages and cities, negligence over separating borders between rural
and urban settlements, and the transformation of rural areas into rural-urban
regions.

5. Conclusion

Findings suggest that such a rapid growth has resulted in the unregulated expansion
of Mashhad metropolitan city and integration of the surrounding rural settlements
along with the transformation of a considerable area of fertile lands into areas used
for urban applications and services. Unquestionably, this can bring about
irreversible damages to urban sustainability. As a result, it is necessary to provide
the means for all-inclusive development and achieving higher sustainability levels
across surrounding settlements by making use of physical, social, and economic
studies, paying attention to developmental infrastructures and facilities in these
regions, adopting modern planning approaches, offering suitable contexts,
improving physical structures, and providing social equity.

Keywords: Spatial Planning, Structural-Functional Campaign, Rural Settlements,
Socioeconomic Performance, Northern Mashhad
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Mashhad and its suburbs, adopting a single scientific outlook would not be
sufficient to address the quality and quantity of the issue at hand in various
dimensions. Consequently, to offer a better explanation of the issues, the present
views and comments related to the study such as structuralism and functionalism or
any other helpful scientific views are taken into account.

Careful examinations of the related literature pointed to a comprehensive study by
Taleshi and Amirfakhrian (2010). Results showed that in case suburban residence
is not organized within urban settlements, it would lead to the collapse of small
scale rural settlements around the city and gives rise to the unofficial residence
phenomenon.

Hao, Sliuzas, and Geertman (2011) conducted a study. According to them,
villages-cities is the rural immigrants’ logical response to the circumstances of
rapid economic growth and social developments. Tian, Qiao, and Gao (2014)
carried out a study using an analytical-document method. Given the obtained land
set data, authors concluded that urbanization in China has destroyed over 900,000
villages in this country during the past 30 years; rural population has consequently
witnessed a 34.8% reduction. In addition, their findings demonstrated that the most
important type of development in rural areas surrounding Chinese metropolitan
cities, esp. Beijing, involves marginalized expansion.

3. Method

The present applied research was conducted using the descriptive-analytical
method. Descriptive statistics such as mean value, standard deviation and variance
were used to analyze the quantitative data. Total population of the study included
the residents of both rural and urban settlements in north east of Mashhad. Urban
settlements in this area belong to districts six and two of Mashhad municipality.
Out of 10,639 urban residents, 371 households were selected as the sample
population using Cochran’s formula. The rural settlements are located within the
territory of Toosrural district and parts of Tabadkan rural district; residents of the
entire rural settlements in these areas were taken into account which constituted
more than 20 households. Data collection was carried out using library and field
studies (including questionnaires, interviews, and observations). Library studies
involved examining statistics and information on villages in census reports and
topographical maps. In field studies, three types of questionnaires for urban
settlements (integrated regions) and rural settlements (both integrated and non-
integrated regions) were employed. The first questionnaire used for urban
settlements contained 39 questions; the other two questionnaires related to rural
settlements were categorized into three groups including: questionnaire on
functional relations and physical-spatial features, economic questionnaire, and
social questionnaire, with a total of 120 multiple choice (6- the Likert Scale)
questions. Questionnaires were distributed through systematic random sampling.
To complete the required data, open-ended interviews were conducted. In this
method, evaluation instruments and designed questions are flexible and does not
follow a specific order. These interviews were mostly conducted with the elites,
managers, and local reliable figures in both urban and rural settlements. To
examine the validity of the household questionnaire, the views of experts in a
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Extended Abstract
1. Introduction

The rapid expansion of urbanization during the past 50 years in Iran has led to spatial
imbalance between urban and rural settlements. As the second largest metropolitan city of
Iran, Mashhad has been witnessing population growth and physical expansion that has
brought about several complex issues and challenges. A proper response to these problems
requires development in planning. As a strategic approach to space organization at different
levels and scales, the structural-functional campaign seeks to explain complicated aspects
of spatial organization in less developed countries and find solutions to problems deeply
rooted in structural and functional relations in these nations. Accordingly, this study is
aimed at offering suitable executive mechanisms in line with spatial planning to improve
the living and human-related conditions of rural settlements; this is achieved by examining
their structural characteristics, focusing on their functional aspects, and conducting a better,
more accurate identification of threats, opportunities, and issues present in integrated
villages.

2. Theoretical Framework and Review of Literature

In developing countries with underdeveloped economies, problems related to spatial
planning is of a different nature. Offering suitable responses to these problems requires
expanding strategic and compatible planning capabilities and developing methods for
planning. As a strategic approach to space organization at different levels and scales, the
structural-functional campaign seeks to explain complicated aspects of spatial organization
in less developed countries and find solutions to problems deeply rooted in structural and
functional relations in these nations in the form of modern social geography. This approach
is based upon the reality that there exists a type of close and unquestionable bond between
the structural and functional components of all geographical phenomena including cities,
villages, and regions.

A systematic outlook toward the city is taken into account in this study; however,
given the particular complexities of conducting a structural-functional study of
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“Economic” and “Natural” factors were identified as the third and fourth effective
factors. Meanwhile, farmers believe that the most important barriers and challenges
respectively include “administrative”, “economic,” “social”, and “natural” factors.
Consequently, a significant difference was shown between the views of experts and
farmers on barriers against optimized consumption of agricultural water with

farmers expressing the “administrative” factor as the most important barrier.

5. Conclusion

The overall results obtained from structural equations suggest the model’s strong
fitness (GOF=0.55). Examination and analysis of various dimensions of challenges
against optimized water consumption from the experts’ perspective showed that the
most important and effective barriers include social and administrative factors,
respectively. Accordingly, the coefficient of determination for said factors were
obtained as 0.802 and 0.513; economic and natural factors were identified in
subsequent positions. Results obtained from structural equations were significant at
95% confidence level. It was also shown that the priority indicated by experts and
farmers on the effectiveness of barriers and challenges against optimized water
consumption were different; accordingly, farmers believe that the most important
barriers respectively include administrative, economic, social, and natural.
Meanwhile, experts placed the social factor and farmers’ exclusive issues at the
first position. There is also a significant difference in spatial-locational terms
regarding the challenges against optimized water consumption. Results obtained
from water efficiency index showed that despite their higher cultivation levels, the
common products of the town including wheat, rye, and rice have lower efficiency
and profitability (10.5%). Therefore, the current cultivation pattern of this city is
not optimized, with a drastic difference in economic terms when compared to
alternative scenarios. The results of this study is more consistent with those of
studies by Taherabady et al. (2016).
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awareness. As a result, it can be observed that aside from climate change and frequent
droughts, the status quo of water supplies in Iran is the result of years of mismanagement
and incorrect understanding of the concept of development. Through this perspective, the
current drought in Iran can be considered as ‘“human drought” or “socioeconomic
drought” (Madani et al., 2016); moreover, it is apparent that water supplies in Iran have
not been utilized in a principled, developmental manner (Khashe’ei Siouki, 2011).
Subsequently, this sector is now faced with severe limitations which, according to the
documents on the fourth, fifth, and sixth Socioeconomic and Cultural Development
Programs of Iran, involves natural, social, economic, and administrative factors and
barriers. The present study is an attempt identify and compare the most important barriers
and factors against optimized water consumption in the agriculture sector using the views
of experts and operators in the region of the study. Furthermore, a number of suitable
strategies are presented in line with mitigating these challenges.

3. Method

The purpose of this study is to identify the barriers and challenges against
optimized water consumption in the agriculture sector. It is an applied study
conducted using the exploratory and descriptive-analytical methods. The required
data were collected by seeking the opinions of 56 experts working in Gonbad-e-
Kavus executive and educational bodies on the field of water and agriculture as
well as 405 farmers from 6 villages in this town; sample population was indicated
using Cochran’s formula. The collected data were analyzed using softwares
including SPSS and SMART-PLS (structural equations and least squares).

4. Results and Discussion

Given the obtained results, the most important challenge that affects optimized
water consumption from the view of experts was identified as “the social factor”; it
consists of farmers’ low literacy levels, inadequate presence of farmers’
representatives in water-related affairs, farmers’ willingness to cultivate products
with high water requirements, farmers’ lack of attention to cultivation with short-
term farming periods, farmers’ low level of awareness on products with early
returns, farmers’ unwelcoming attitude towards accepting and implementing
modern irrigation methods, farmers’ unacceptance of cultivation patterns, farmers’
lack of awareness on the low efficiency of conventional irrigation, and their
general lack of knowledge to subjects related to water and agriculture. The second
effective factor that prevents optimized water consumption was identified as “the
administrative factor” which entails lack of fair distribution of water in rivers and
ponds’ sub streams, weak integration of agricultural lands, eroded water transfer
and distribution channels, expansion and digging of deep wells during previous
decades, absence or erosion of water drainage systems and lack of serious attention
to dredging of irrigation canals, absence of comprehensive plans for optimized
water consumption in areas of regional water supplies and Jahad-e-Keshavarzi,
vastness of the geographical region for water-related activities in Gonbad City,
absence/inefficiency of rules and policies in the area of water and agriculture, lack
of human resources in strict supervision over the activities of farmers and weakness
in presentation of a comprehensive calendar plan as an administrative sub-index.
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Extended Abstract
1. Introduction

The reduction of water supplies and unprincipled consumption coupled with lack of
attention to its resulting challenges have brought about numerous issues for agriculture
and the economic status of Iranian rural residents at a macro scale. Accordingly, paying
attention to the management of water consumption has shifted from a secondary issue to
a substantial problem (FAO, 2055, p. 56). According to UN reports, 72.3% of water
supplies in Iran has already been used, placing the country under severely critical
conditions; subsequently, water shortage is considered as an ecological reality in the
agriculture sector. Therefore, given the population growth and increasing demand for
water resources, it is vital to seek out solutions in line with optimized water consumption
which is addressed in the present study.

2. Review of Literature and Theoretical Framework

Considering the 1170 m® of water per capita in Iran (one seventh of the global average),
the country is faced with severe water crisis; in this regard, water supplies have shrunk
from 220 billion m® in 1961 to less than 90 billion m* and 149 billion m® in 2015 and
2017-18, respectively. Certain researchers believe that Iran currently suffers from “water
bankruptcy”, pointing out seventeen factors as the main accelerators of the current issues
in the area of water supplies which include: rapid population growth, expansion of
immigrations and urbanization, inadequate infrastructure for water distribution, declining
levels of groundwater supplies, inefficient agriculture, the aspiration for food self-
sufficiency, increased demands for water, water and cheap energy, construction of dams
and unregulated digging of deep wells, drought, flood, climate change, thirst for
development, unfinished hydraulic missions, sanctions and economic instability,
unsuitable structure in governance over water, and low levels of environmental

1. Corresponding author. E-mail: azar@Ferdowsi.um.ac.ir



Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34 24

20.Suthar, S., & Singh, P. (2015). Household solid waste generation and
composition in different family size and socio-economic groups: A case study.
Sustainable Cities and Society, 14, 56-63.

How to cite this article:

Saraei, M. H., & Hazeri, M. (2020). Explaining and assessing indices of waste
processing and recycling in line with sustainable urban development (Case study;
Yazd City).Journal of Geography and Regional Development, 18(1), 77-101.

URL http://jgrd.um.ac.ir/index.php/geography/article/view/ 80281




Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34

23

6. Ezeah, C., Fazakerley, J. A., & Roberts, C. L. (2013). Emerging trends in
informal sector recycling in developing and transition countries. Waste
Management, 33(11), 2509-25109.

7. Guerrero, L. A., Maas, G., & Hogland, W. (2013). Solid waste management
challenges for cities in developing countries. Waste Management, 33(1), 220-
232.

8. Inghels, D., Dullaert, W., & Vigo, D. (2016). A service network design model
for multimodal municipal solid waste transport. European Journal of
Operational Research, 254(1), 68-79.

9. Jekria, N., & Daud, S. (2016). Environmental concern and recycling behaviour.
Procedia Economics and Finance, 35, 667-673.

10.Jodar, J. R., Ramos, N., Carreira, J. A., Pacheco, R., & Fernadndez-Hernandez,
A. (2017). Quality assessment of compost prepared with municipal solid waste.
Open Engineering, 7(1), 221-227.

11.Klavenieks, K., Dzene, K. P., & Blumberga, D. (2017). Optimal strategies for
municipal solid waste treatment—environmental and socio-economic criteria
assessment. Energy Procedia, 128, 512-519.

12.Ma, J., Hipel, K. W., Hanson, M. L., Cai, X., & Liu, Y. (2018). An analysis of
influencing factors on municipal solid waste source-separated collection
behavior in Guilin, China by using the theory of planned behavior. Sustainable
Cities and Society, 37, 336-343.

13.Moh, Y., Latifah Abd Manaf., (2017). Solid waste management transformation
and future challenges of source separation and recycling practice in Malaysia.
Resources, Conservation and Recycling, 116, 1-14.

14.Mohan, G., Sinha, U. K., & Lal, M. (2016). Managing of solid waste through
public private partnership model. Procedia Environmental Sciences, 35, 158-
168.

15.Nelles, M., Griines, J., & Morscheck, G. (2016). Waste management in
Germany—development to a sustainable circular economy?. Procedia
Environmental Sciences, 35, 6-14.

16.0ztekin, C., Teksoz, G., Pamuk, S., Sahin, E., & Kilic, D. S. (2017). Gender
perspective on the factors predicting recycling behavior: Implications from the
theory of planned behavior. Waste Management, 62, 290-302.

17.Sidique, S. F., Lupi, F., & Joshi, S. V. (2010). The effects of behavior and
attitudes on drop-off recycling activities. Resources, Conservation and
Recycling, 54(3), 163-170.

18.Singh, S., Ramakrishna, S., & Gupta, M. K. (2017). Towards zero waste
manufacturing: A multidisciplinary review. Journal of Cleaner Production,
168, 1230-1243.

19.Sinnathamby, V., Paul, J. G., Dasanayaka, S. W. S. B., Gunawardena, S. H. P.,
& Fernando, S. (2016). Factors affecting sustainability of municipal solid waste
composting projects in Sri Lanka. Paper presented at the 1st International
Conference in Technology Management (iNCOTeM). University of Moratuwa,
Sri Lanka.



Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34

7. Heidari Hamaneh, E. (2017). ., so)lte jf (g gt (Kot il Co ko 3 O 267 i
(352 ¢ 3Ll c=U ;53 [Evaluating the role of women in urban dry waste

management from the source (Case study: Azadshahr, Yazd)], (Unpublished
master's thesis). Yazd University, Yazd, Iran.
8. Karimi, J., Sadeghi, M., Fadaie, E., & Mahdinejad, M. H. (2015). L .,

il s iloltr (SESE gl Shiey 5o & o sl S 55 G b Sl At
JUS ¢ 5 sle—w [The effect of intervention through both face to face training

and educational pamphlets on separation and recycling of solid waste in the
Kalaleh City]. Iranian Journal of Health and Environment, 8(3), 275-284.
9. Majidifar, E. (2012). il slee i cp sl [Planning sustainable cities].

Mashhad, Iran: Research Center for Islamic Counselling Organization of
Mashhad.
10.Monavari, S. M. (2017). o/—/ 5 (s e bloy o pels slas i,/ [Urban waste

management strategies in Iran]. Tehran, Iran: Talab.
11.Rakhshaninasab, H., & Safari, Kh. (2016). ¢ Sley <o pde (53,815 s asl

Sess 4o 0l ;SWOT [Strategic planning management of solid waste in Zahedan

city using SWOT method]. Journal of Environmental Sciences and Technology,
18(3), 139-163.
12.Taghvaie, M., Mousavi, M. N., Kazemi, Sh., & Ghanbari, H. (2012). . ..

(Ol g 1555 50 andllae) Il ano 5 bl 53 8 (6, ol satilonny [Municipal

solid waste management, a step towards sustainable development; Case study:
Zanjan City]. Urban-Regional Studies and Research, 3(12), 41-60.

References (In English)

1. Almasi, A., Mohammadi, M., Azizi, A., Berizi, Z., Shamsi, K., Shahbazi, A., &
Mosavi, S. A. (2019). Assessing the knowledge, attitude and practice of the
kermanshahi women towards reducing, recycling and reusing of municipal solid
waste. Resources, Conservation and Recycling, 141, 329-338.

2. Amini, F., Ahmad, J., & Ambali, A. R. (2014). The influence of reward and
penalty on households’ recycling intention. APCBEE Procedia, 10, 187-192.

3. Ayodele, T. R., Alao, M. A., & Ogunjuyighe, A. S. O. (2018). Recyclable
resources from municipal solid waste: Assessment of its energy, economic and
environmental benefits in Nigeria. Resources, Conservation and Recycling, 134,
165-173.

4, Coelho, L. M. G., & Lange, L. C. (2018). Applying life cycle assessment to
support environmentally sustainable waste management strategies in
Brazil. Resources, Conservation and Recycling, 128, 438-450.

5. Elkind, E., & Szabo, D. G. (2016). Wasting opportunities: How to secure
environmental and clean energy benefits from municipal solid waste energy
recovery. California, CA: University of California.

22



Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34

21

5. Conclusion

Considering the obtained results, in order to enhance the efficiency of Yazd waste
management system, it is essential to take more effective persuasive measures to
encourage citizens and manufacturers who use recycled materials. In addition, the
existence of properly distributed integrated centers (recyclable material delivery
centers with recycling tanks) would be effective in increasing the efficiency of
Yazd waste management system. Other effective measures in this regard include
increasing the capacity of compost production factory, elevating the quality of
produced compost, and improving processing infrastructures. In order to enhance
the quality of the produced compost (educating people on correct separation of dry
wastes) and create the essential infrastructure for producing gas from waste, it is
necessary to take effective steps using academic capacities and accurate,
comprehensive studies.

Keywords: Processing, Recycling, Path Analysis, Waste System Efficiency, Yazd

City

References (In Persian)

1. Amanpour, S., & Mavadat, E. (2015). axw. 55 S5, Lol jed alas bl s il
33 0kl 53 5 LU sSols = o5 0T LSS Sl eslizal L g 62 Slul GIS [Classification
and assessment of the spatial the range of healthy sustainable urban
development approach using techniques Entropy-VIKOR, TOPSIS and GIS

(Case study of Yazd province)]. Social Welfare Quarterly, 15(58), 63-90.
2. Arseh Counseling Engineers. (2007). ;- ool b [Comprehensive plan of

Yazd city]. Tehran, Iran: Yazd Housing and Urban Development Organization.
3. Aslipour, H., & Sharifzadeh, F. (2015). U L x5 558 Jaseeca s Canlow 3,8l
o35 (S s S laze [ENVironmental policy making strategy in the context of

public decision making conventional theories]. Majlis and Rahbord, 22(83),
245-271.

4. Farzadkia, M, Ghasemi, L., Allahabadi, A., & Rastegar, A. (2016). ol ) »
WA Jle )3 dgde g ol 55 el sbasilen [The rate of solid waste production in
Mashhad, Iran, 2012]. Journal of Sabzevar University of Medical Sciences,
23(6), 888-895.

5. Ghadiri, M., & Mamasani, S. (2016). & 15 ;5 Sl axw s o arls ks s
5 [Comparative analysis of sustainable development indexes of Boushehr
city]. Geographic Space, 16(53), 69-96.

6. HairJr, J. F., Hult, G. T. M., Ringle, C., & Sarstedt, M. (2017). Js — (s ilex
i Sl fili= Sl eslézad U o)l SlUsles (<5l [A primer on partial least squares

structural equation modeling (PLS-SEM)] (S. H. Hataminasab). Yazd, Iran:
Islamic Azad University.



Journal of Geography and Regional Development Vol 18, No. 1 (2020) — Serial Number 34 20

separating recyclable wastes whilst expressing less satisfaction regarding waste
collection systems. Another study titled, “Recyclable Resources of Urban Solid
Wastes: Assessing Energy and Economic and Environmental Benefits in Nigeria”
showed that the use of recyclable wastes instead of producing new products can
help with saving electricity and providing this energy for nearly 8.9 million people.
Moreover, this would offer a total of a 11.71 million dollars of economic benefits
which is equivalent to creating approximately 16,562 jobs (Ayodele, Alao, &
Ogunjuyigbe, 2018). Long and Kwalho (2018) concluded that the most sustainable
strategies in Rio de Janeiro involves focusing on separate waste collection and
recycling them.

3. Method

Data required for this study were collected using two methods. In the theoretical
part of the research, books, valid studies, and English and Persian theses related to
the subject were taken into account. Additionally, a questionnaire was employed to
collect other required information which were filled by experts. The total
population of the study included 70 experts from Yazd Municipality Waste
Organization, urban services field, and the Environment Organization. The number
of samples was calculated using the 10x rule. Accordingly, 70 questionnaire were
completed. Divergent validity was assessed using cross-sectional loads and
Fornell-Larcker criteria. Reliability of the model was evaluated using mixed
reliability. Path coefficients were obtained after executing the PLS-SEM algorithm.
The estimated path coefficients that are exactly equal to +1 show strong positive
relations; coefficients closer to zero represent weaker relations. Whether a
coefficient is significant or not, ultimately depends on its standard error which is
obtained from boot strapping.

4, Results and Discussion

Results of the study in the processing dimension showed that the composting
technology (T=5.730) is effective in increasing the efficiency of Yazd waste
management system. However, processing infrastructures have been ineffective in
increasing efficiency (T=.129). According to the findings, the use of persuasive
factors has not been effective in system efficiency (T=1.902); nevertheless, these
factors have been effective on the recycling dimension which is consistent with the
results of study by Amini et al. (2014) in Malaysia on the effectiveness of
encouragement and punishment in recycling. It is important to note that punitive
measures have not been taken on Yazd citizens with respect to recycling.

The organization of the unofficial sector has been effective in system efficiency
(T=3.278). Moreover, the same factor has also been effective in the recycling
dimension (T=20.140). The obtained results confirm the findings of Izeh et al.
(2013) regarding the importance of the unofficial sector in achieving sustainable
waste management.

The presence of recyclable material delivery centers and the appropriate distance
between them has been effective in system efficiency (T=9.130), yet ineffective in
the recycling dimension.
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Extended Abstract
1. Introduction

During the past few decades, the extent of urban solid waste production has been
multiplied in cities across developing countries. Certain factors behind such increase
include lifestyle changes, rapid growth of urban population due to immigration from rural
areas, economic growth, and improved social circumstances among different urban
groups in cities throughout Asian and African developing nations. Today, proper
management of urban solid wastes is known as one of the most important environmental
issues all over the world. Considering the increase in both populations and immigrations,
waste production has been increased in Yazd city. The significant presence of foreign
citizens in this city and the activities of a portion of these people in the unofficial
recycling sector demonstrate the necessity of organizing unofficial activists in said field.
The low environmental awareness level and cultural inconsistency have been
problematic barriers against the implementation of recyclable material separation
programs in regions where these individuals reside. Additionally, the presence of a
significant percentage of recyclable materials within urban solid wastes and absence of
modern waste processing methods suggest the necessity of paying special attention to
processing and recycling in Yazd city. This study is aimed at assessing and explaining
the effective indices on waste recycling and processing in Yazd city.

2. Literature Review and Theoretical Framework

Waste management is a method that requires managers and organizations to make
use of their abilities in line with conservation and correct usage of resources in
order to achieve sustainability (Kwalho & Long, 2018). Recycling is also the main
fundamental part of any comprehensive waste management programs which, if
done correctly, can turn into an ideal activity for citizens to manage urban solid
wastes (Farzadkia, Ghasemi, Allahabadi, and Rastegar, 2016). The significance of
the issue is emphasized by studies that show more than 2% of people living in
certain developing countries spend their daily lives by collecting and selling
recyclable materials (Izeh, Fezcurly, & Roberts, 2013).

Almasi et al. (2019) showed that women with academic education and occupation,
especially young women, have a better attitude and performance with respect to
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significant difference between various types of inefficient textures in terms
of human resilience. As for the set of human indices, textures with rural
backgrounds and illegitimate settlements were classified in the first group
while central inefficient texture and the historical texture were placed in the
second group.

5. Conclusion

The results show that inefficient texture resilience across Sanandaj city is at an
undesirable state. Considering the low resilience level in economic and
administrative dimensions and their significance in the resilience of the area,
necessary attempts should be made in line with improving said indices.
Compared to other areas of inefficient textures, illegitimate settlements and
textures with rural backgrounds involve more unsuitable conditions. Given the
diversity of texture types and their different conditions, different strategies should
be taken into account in order to improve human resilience.

Keywords: Human Resilience, Inefficient Textures, Sanandaj City
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the Resilience of Societies against Disasters” under the Hugo plan framework for the
period of 2005-2015. Following the end of the Hugo framework aimed at increasing and
improving the resilience of societies and nations against disasters, the Sendai framework
(2015-2030) was approved on March 18" 2015 at the 3 UN conference in Sendai,
Japan, with the purposed of reducing the risk-taking level of societies. Nevertheless,
studies on urban resilience are still on the rise due to the global attention paid to this
notion. Resilience is a combination of “absorbing disorders and returning to the previous
state”, “self-organization”, and “increased learning capacity and adaptation”. Albeit, the
inherent concept of resilience has also been expanding. Accordingly, a consensus has
been formed today on the following definition of resilience: Resilience involves i) the
turmoil that can be absorbed by a system to the extent that the system is able to retain its
former state, ii) self-organization ability of the system, and iii) the ability of the system in
creating and increasing learning capacity and adaptation and ultimately, development
when required.” Despite the growth and expansion of the use of resilience, there has yet
to be a particular set of organized indices to quantify resilience against disasters;
however, there is a consensus among the scientific community according to which,
resilience is a multidimensional concept that includes social, economic, institutional, and
physical aspects.

3. Method

The present inquiry is conducted using the descriptive-analytical method in
which data were collected using library-field studies. Domestic and foreign
library studies were employed to extract indices; then, the indices were presented
to 30 experts in different majors to indicate their level of importance.
Furthermore, to evaluate the extent of resilience at the area, 382 questionnaires
were distributed across various districts. Data from household questionnaires
were inserted into the SPSS software and the extent of resilience at different
dimensions were extracted using one-sample t test. To analyze the effective
factors on human resilience, structural equations were used in the LISREL
software. Variance analysis test was employed to explain the extent of resilience
mean difference in various type of inefficient textures. Ultimately, different types
of textures were classified using the Duncan test.

4. Results and Discussion

Findings suggest that the extent of resilience at the area of the study was
3.16; as the figure is below the 3.50 average, it can be expressed that the
inefficient texture area is not resilient. Given the examined dimensions, the
sociocultural dimension had a value of 3.64 which was more than the 3.50
average, therefore relatively resilient. The lowest resilience value, i.e. 2.75
belonged to the economic aspect followed by the administrative aspect with
a value of 3.09. The structural equations of the effective factors on resilience
also demonstrated that social factors with a value of 0.74 was the most
important in explaining resilience, followed by economic and institutional
factors with values of 0.68 and 0.61, respectively. Moreover, there is a
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Extended Abstract
1. Introduction

The world is rapidly becoming urbanized. According to the current global urban population
growth rate, it is estimated that the population in cities in 2014 will reach 66% by 2050.
Such a situation involves major administrative implications; it is the acceleration of growth
over development or in other words, the accumulation of a set of problems and issues
caused by the accelerated growth which cannot be managed or mitigated by local
administration and financial, technical and human resource provisions. Subsequently, as the
implications of this growth rate, issues including poverty, unemployment, unsuitable
housing and rich neighborhoods have become a major feature of metropolitan cities in
southern countries. According to studies, there exists 130,000 acres of inefficient textures in
the country which occupies 30% of the total urban area and accommodates over 19 million
people. Sanandaj has been one of the moderate cities which, alongside many other urban
areas, has witnessed a rapid population growth. The fast growth rate along with the absence
of proper management has led to the formation and expansion of inefficient urban textures.
Having accommodated a considerable number of population, these areas include historical
textures, illegitimate settlements, inefficient textures with rural backgrounds, maladaptive
urban zones, and central inefficient textures. The purpose of the present study is to examine
and assess human resilience indices in sociocultural, economic, and organizational-
administrative aspects within the areas in Sanandaj cities with inefficient textures. To this
end, the following research questions were formulated: Are inefficient textures in Sanandaj
resilient in terms of human aspects? Is human resilience involve a different status in each
type of inefficient texture?

2. Theoretical Framework

Introduced in the 1970s by C. S. Holling, a Canadian ecologist, the concept of resilience
has increasingly been assessed and studied. Timerman (1981) was the first individual to
use the concept of resilience in the area of risks and disasters. At the global scale, the
international union for disaster risk reduction strategies offered a plan titled, “Improving
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understanding the environmental effects of tourism by the community, because the
significance is 0.393 and is more than 0.05.

5. Conclusion

The results obtained from the study of Samen tourism effects show that from the
perspective of the host community, this industry has left different effects in different
dimensions. In the economic dimension, the increase in the level of incomes, the inflow
of large capitals into the economy and the increase in the level of job opportunities are
evident. In the socio-cultural dimension, the greatest impact of tourism is on increasing
congestion and crowding, creating and developing recreational facilities and positive
cultural exchange. Finally, in the environmental dimension, the effects of tourism are
increasing the level of traffic in the region, increasing the amount of garbage and waste,
and creating noise is more evident than anything.
According to the attitude of the host community to the effects of tourism, the following
suggestions are provided to reduce the negative effects:
- More supervision of city managers on the land and housing market in Samen area;
- Monitoring and controlling the market of goods and services and preventing any
fraud and price increase in this field;
- Implementing the laws on income tax from tourism industry and laying the
groundwork for the participation of private sector investors;
- Convincing the district municipality to develop the facilities and infrastructure of the
district;
- Laying the groundwork for the rational distribution of tourism revenue sources to
reduce the income gap, especially in the host community living in the region;
- Holding cultural festivals in order to revive the traditional values of the host
community.

Keywords: Effects of tourism, Perceptions of the host community, Mashhad,
Samen Zone.
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and purpose of tourism activities, the involvement of the host community in
tourism sector and carrying capacity of tourism destinations. Local communities
play a key role in tourism development. They must play an active role and work
extensively with NGOs to ensure the positive benefits of tourism. In the tourism
literature, the concept of the host community attitude is expanded under the title of
"mental image of local residents” and its impacts on tourism behavior and choice
of tourism destination are examined. There are several theoretical frameworks for
examining the attitude of the host community towards tourism, the most important
of which are social exchange, life cycle and technical methods. The mental image
of local residents is one of the key factors in understanding the support for the
development of the tourism industry, which emphasizes the unique characteristics
of the place instead of the psychological involvement of the person in the place.

3. Method

In this study, the research method is descriptive-analytical. Library and statistical
resources were used to explore theoretical issues of research, to study the zone and to
select the indicators related to research aim. Field studies were done through interview
and preparing, arranging and completing the questionnaire. The statistical community
include residents, officials of hotels and travel agencies and government officials (the
employees of tourism sector in Samen zone municipality and central municipality).
Cochran method was used to determine the sample size of the host community and the
sample size of 374 people was chosen. Non-parametric tests, including Chi-Square test,
Friedman test and Kruskel-Wallis test were used to analyze data.

4. Results and Discussion

Studies show that in Samen region, tourism has different effects from different
dimensions. The most important positive economic effects include the inflow of
large capital to this region (x=3.9), increase in residents' income level (x=3.9) and
increase in job opportunities (x=3.8). There is a significant relationship (P <0.05)
between tourism and economic indicators. In terms of understanding the economic
effects of tourism, there is no significant difference between the three groups
because the significance is 0.152, which is more than 0.05. In the socio-cultural
dimension, the positive effects of tourism can create and develop better and more
recreational facilities for the local community (x=3.7) and increase the level of
awareness and knowledge of the people (x=3.4). Gaining valuable experience of
meeting tourists (x=3.4) and positive cultural exchange (x=3.4). In general, there is
a significant relationship (P <0.05) between tourism and each of the socio-cultural
indicators. Also, there is no significant difference in the perceived socio-cultural
effects of tourism between the three groups, because the significance is 0.462,
which is more than 0.05. In the environmental dimension, the adverse effects of
tourism are more evident, the most important of which are the increase in traffic in
the region (x=4.5), noise pollution (x=4.0), increase in waste and waste (3.9). =x)
and reducing the quality of the region's environment (x = 3.4). There is a
significant relationship (P <0.05) between tourism and each of the environmental
indicators. There is no significant difference between the three groups in terms of
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Extended Abstract
1. Introduction

Tourism is one of the world flows that well represents the combination of economic,
social and cultural states and leaves various impacts on the geographical spaces. Since
1990s, moving from mass tourism toward sustainable tourism development was began
and accordingly, tourism areas requires efficient management and movement of
development proceedings in line with sustainability. In general, where tourism activities
have a close relationship with local communities, tourism is able to influence economic,
socio-cultural and environmental dimensions. Understanding and evaluating the impacts
of tourism in local communities is important for long-term maintain and sustainability
and successful of tourism industry, creates an important planning, and attracts political
attention for successful tourism development. Accordingly, this study aimed to evaluate
the host community perception of the effects of tourism in Samen area, Mashhad
metropolis. In line with the aim of research, the research questions are as follows:
- What is the attitude of the host community towards the social, economic and
environmental effects of tourism in Samen region?

- According to the attitude of the host community, which indicators do have the
most impact on tourism among the various social, economic and environmental
dimensions?

2. Theoretical Framework
Tourism has become the largest industry in the world due to its positive social,
cultural and economic impact. Different effects of tourism and its sustainability
depend on factors such as the amount and volume of tourism activities, the type

1. Corresponding author. E-mail: sh.sabaghiabkooh@mail.um.ac.ir
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effects on the revival of historical textures through sustainable tourism
development approach respectively belonged to participation of residents, short-
term and local programs, financial resources, urban management, comprehensive
and long-term planning, cultural factors, and legal factors.

5.Conclusion

The findings of this study are consistent with those of other inquires such as
Pourahmad et al. (2011) and Aminzadeh and Dadras (2012). In other words, the
solution for mitigating the issues and reviving the historical texture of Gorgan City
involves paying attention to interactive strategies and policies between revivalism
and sustainable tourism development. Moreover, in the context of reviving
Gorgan’s historical texture, serious attention should be paid to effective factors
such as participation-based planning, public-centered revivalism, and tourism
promotion. All in all, this study is different from previous research in two aspects:
first, in terms of methodology, since previous inquires mostly employed models
such as ANP and SWOT while structural equations were used in this study; second,
while previous research have majorly pointed out one or two effective component
on tourist-centered revivalism, the present study has made use of a synthesis of
effective factors through an integrative approach.

Keywords: Revivalism, Historical Texture, Sustainable Tourism, Gorgan City
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The results of domestic studies (e.g. Askari, 2011; Ghadami et al., 2014; Fanaei &
Zakerian, 2015; Mojtabazadeh Kanghah et al., 2016; Yazdani et al., 2017) suggest
a close relationship between revival of historical textures and tourism development.
The revival of historical textures is a contribution to tourism development, given a
bilateral relationship between the two. In addition, findings of foreign sources
show the effect of historical texture revivalism on the prosperity of tourism in
Northern African nations (Nasser et al., 2016), the Middle East (Kahn et al. 201),
and Central Asia (Wu & Tan, 2014). Furthermore, making use of strategies such as
economic empowerment of residents, social values, heritage, and public
participations can actualize tourism capacities in historical textures of cities.

3.Method

The present applied study was conducted using the descriptive-analytical method.
The independent variables of the study include: comprehensive and long-term
planning, short-term and local programs, participation of residents, management,
cultural factors, financial resources, and legal factors. Revival of historical textures
through sustainable tourism development was also considered as a dependent
variable. The sample population was indicated using Cochran’s formula.
Accordingly, 374 individuals were determined as the sample population of the
study. To increase validity and reliability, he number was then raised to 400
individuals. Following the analytical model design using the SPLS software, factor
loading of observable variables (questionnaire items) in the model are calculated.
To ensure reliability in this study, Cronbach’s alpha, mixed reliability of
constructs, convergent validity, and divergent validity were used. Two criteria were
employed to evaluate the fitness of the model; first, z significance coefficients (t-
value) and second, indication coefficients (R2) related to the model’s endogenous
latent variables (dependent). The Q2 criterion was used to assess the predictive
capability of the model. Model fitness was controlled in both sections of
measurement and structural models using the GoF criterion.

4. Results and Discussion

A strong fitness was observed in the model, considering the following obtained
values: Factor loading coefficients (0.55); Cronbach’s alpha and mixed reliability
(above 0.7); convergent validity (AVE) and divergent validity (0.5); t-value (above
1.96); R2 values (above 0.699); Q2 Value (above 0.35); and GoF value (0.59).
Zsignificance coefficients for the variables of the study including financial
resources, legal factors, participation of residents, cultural factors, short-term and
local programs, comprehensive and long-term planning, and urban management are
2.381, 155, 15.118, 3.019, 2.457, 9.563, and 11.460, respectively. This
demonstrates their significant effect on the revival of Gorgan City’s historical
texture through sustainable tourism development. In addition, there is a direct
relation between the seven variables of the study (i.e. financial resources, legal
factors, participation of residents, cultural factors, short-term and local programs,
comprehensive and long-term planning, and urban management) and the revival of
Gorgan City’s historical texture through sustainable tourism development, because
it was proven at 95% confidence level and a t-value of above 1.96. The highest
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Extended Abstract
1. Introduction

Texture of Gorgan city through sustainable tourism development in line
Revivalism offers a great contribution to economic, social, cultural, and physical
vitalization and improvement of worn-out, historical textures of cities. Cultural and
historical heritage retains the cultural values of places and bonds people to their
collective memories. Urban revivalism for tourism purposes is a relatively new
subject. Income gained from tourism has persuaded decision makers to maintain
historical buildings and markets for tourists. Meanwhile, as a historical texture, the
central core of Gorgan city has a total area of 157 hectares which was built upon
Qajar enclosure of Gorgan city. Yet, despite the abundant tourist attractions within
this historical texture, the number of tourists is insignificant. Accordingly, the
purpose of this study is to analyze the effective factors on revival of historical with
improving the qualities of location and living,as well as enhancing the city’s
position within the tourism market.

2. Literature Reviewand Theoretical Framework

There are three strategies with respect to the revival of historical urban textures: (1)
Culture-based Revivalism: In this strategy, culture guides cultural undertakings
such as flagship projects, construction or reallocation of industrial heritage,
pioneering projects aimed at rebranding cities (conventions and other events), and
economic growth based upon tourism and economic activities; (2) Cultural
Revivalism: Cultural activities are completely integrated with spatial, social, and
economic areas such as cultural ranges, cultural clusters, and similar projects; and
(3) Culture and Revivalism: Cultural activities are distinguished from city
development strategies; cultural initiatives and projects (e.g. public art programs,
heritage interpretation or local history museum) that are majorly managed by
individuals/forums.

1. Corresponding author. E-mail: a.zangiabadi@geo.ui.ac.ir
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