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Objective: Urban marginalization, as one of the consequences of uneven development, brings
profound physical, social, and environmental challenges. This research was conducted with the aim of
analyzing the patterns and effective factors of physical developments in the marginal areas of Zanjan
city.

Method :This study is applied in purpose and objectivist-interpretivist in epistemological perspective,
adopting a mixed-methods approach with a concurrent strategy. For data analysis, a one-sample t-test
and hybrid multi-criteria decision-making models (FARAS + FCOPRAS) were used in the quantitative
part, and Grounded Theory was employed in the qualitative part.

Results: The analyses indicate that physical developments on the outskirts of Zanjan follow a
dangerous pattern where the rapid expansion of settlements and land-use changes are coupled with
very low housing quality, poor infrastructure, and high vulnerability to natural hazards, resulting in the
creation of fragile settlements. Based on Grounded Theory, the primary root of this phenomenon lies
in push factors at the origin, such as the destruction of rural livelihoods and intensifying drought, which
impose forced migration. In contrast, pull factors at the destination, such as cheap land and weak urban
oversight, have played only a secondary and facilitating role in this process.

Conclusions :The findings of this study revealed that physical developments on the outskirts of Zanjan
have led to the formation of an unstable and vulnerable pattern. However, tracing the roots of this
phenomenon based on Grounded Theory challenges the common perception in urban planning.
Contrary to the prevailing belief that typically attributes the growth of marginalization to false urban
attractions, this study emphasizes that the core of this issue stems from push factors at the origin (the
collapse of rural livelihoods and increasing droughts). Urban pull factors (such as cheap land) have
merely acted as a catalyst or facilitator in the process of forced migration.

1. Introduction

Urban marginalization, as one of the consequences
of uneven development, brings profound physical,
social, and environmental challenges. Zanjan, the
capital of Zanjan Province, located in the northwest
region of Iran, has experienced rapid population
growth and accelerated physical expansion in
recent decades. This expansion has predominantly
occurred in a dispersed, peripheral pattern,

peripheral areas of Zanjan, which were once
primarily villages and agricultural lands, have now
become arenas for rapid land-use changes,
extensive migration, and the formation of
heterogeneous urban fabrics. These areas serve as
the connecting ring and transitional zone between
the city and the countryside and, due to often
fragmented and weak governance, are highly
vulnerable.

spreading into the surrounding lands. The
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On the other hand, Zanjan Province, and
specifically the periphery of Zanjan city, has
increasingly faced prolonged droughts, declining
precipitation, falling groundwater levels, and
reduced surface water flow in recent years. This
has undermined the economic and livelihood
foundations of the area’s inhabitants.

In this context, the core issue of this research is to
examine the deep and complex link between two
crises: the environmental crisis (water scarcity and
drought) and the wurban crisis (unbalanced
development and informal settlement). This link is
forged through the key pathway of population
displacement and migration. Drought and water
scarcity, by destroying the agricultural and
livestock-based livelihoods in the villages and
small towns around Zanjan, create a powerful
driving force for the forced or voluntary migration
of these populations to the fringes of Zanjan city.
This migratory flow is often unplanned and
unguided.

Consequently, several challenges underscore the
critical importance of investigating this issue:
Unbalanced Urban Development: Concentrated
and rapid migration to the urban fringe, in the
absence of spatial planning and necessary
infrastructure provision, leads to dispersed,
discontinuous, and heterogeneous horizontal
expansion of the city. This reduces urban
efficiency, increases service delivery costs, and
exacerbates spatial inequalities in access to
amenities (such as drinking water, electricity,
sewage networks, public transport, green spaces,
and educational and healthcare services) between
the central and peripheral areas of the city.
Formation and Reinforcement of Informal
Settlements: Migrant populations lacking the
economic means to reside in planned parts of the
city inevitably resort to occupying and constructing
dwellings on lands with unclear ownership,
agricultural lands, riverbanks, or unstable slopes—
areas typically located in these peripheral zones.
This phenomenon fuels informal settlement. Due to
the lack of permits and planning, these settlements
lack minimum safety, health, and environmental
standards and become hotspots for various social,
economic, and physical problems.

A Vicious Cycle of Vulnerability: The residents of
these new informal settlements are themselves
often exposed to new risks stemming from
inappropriate location (such as floods, landslides,
and pollution) and suffer from limited access to
resources and services. This reinforces a vicious
cycle of poverty, marginalization, and
vulnerability. Furthermore, the destruction of
surrounding agricultural lands for housing further
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weakens local food production capacity and the
region's resilience.

Based on this, the main research question of this
study is: "What are the factors influencing the
physical transformations of migration in the
periphery of Zanjan city, with an emphasis on
drought, and which ones hold greater importance?"
Answering this question will provide a deeper
understanding of the environmental-physical
dynamics of Zanjan city and offer a scientific basis
for integrated policymaking in water resource
management, regional development, and urban
planning.

2. Methodology

This study is applied in purpose and objectivist-
interpretivist in epistemological perspective,
adopting a mixed-methods approach with a
concurrent strategy. For data analysis, a one-
sample t-test and hybrid multi-criteria decision-
making models (FARAS + FCOPRAS) were used
in the quantitative part, and Grounded Theory was
employed in the qualitative part.

3. Results

The results showed that data analysis indicates the
physical developments on the outskirts of Zanjan
follow a dual and dangerous pattern of rapid but
low-quality expansion. On one hand, there is a high
pace of land-use change and settlement growth
(averages above 3.5), and on the other hand, low
housing quality, inadequate access to water and
sewage (averages below 3), and high vulnerability
to natural hazards (average 4.3) indicate the
formation of fragile settlements that seriously
threaten the health and safety of residents.

Then, based on the Grounded Theory method, the
destruction of rural livelihood resilience and the
intensification of environmental hazards were
identified as causal factors; structural deficiencies
in resource governance and the lack of livelihood
alternatives as contextual factors; and the physical-
economic attractions of the city outskirts along
with weak urban supervision and planning as
intervening factors in the physical developments.
Among these, the root factors at the origin
(destruction of rural livelihoods and intensifying
drought), with the highest score, are the main
drivers of migration and subsequent physical
developments. In contrast, the pull factors at the
destination (such as cheap land and weak urban
oversight) have played a secondary and facilitating
role, highlighting the forced, rather than voluntary,
nature of this migration.

5. Conclusion
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The findings of this study revealed that physical
developments on the outskirts of Zanjan have led
to the formation of an unstable and vulnerable
pattern. However, tracing the roots of this
phenomenon based on Grounded Theory
challenges the common perception in urban
planning. Contrary to the prevailing belief that
typically attributes the growth of marginalization to
false urban attractions, this study emphasizes that
the core of this issue stems from push factors at the
origin (the collapse of rural livelihoods and
increasing droughts). Urban pull factors (such as
cheap land) have merely acted as a catalyst or
facilitator in the process of forced migration.

Author Contributions

In the preparation and writing of this article, all
authors (first and second) have contributed equally
and jointly. All stages of the research, from study
design and data collection to analysis of results and
final writing of the article, are the result of

YYv

Abbasi & Rajabi

collaboration and collective agreement of all
authors.

Data Availability Statement
Data available on request from the authors.

Acknowledgements
We are very grateful to everyone who assisted us
in conducting this research.

Ethical Considerations

All authors affirm that this research was conducted
in accordance with ethical standards, with no data
fabrication, falsification, or plagiarism.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors.

Conflict of Interest
The authors declare no conflict of interest



JO-YO) A FF Ol (TP 2bo) polex oslod (il JLo

A,
A

PRER AT CR

Sl g dbln ol > Ol
http://www.gsma.lu.ac.ir

TVAV-YPY0 1 s S sble

FUsis 51 ST b ol anilo 19 O 2 lg0 SIS SY 92 43 side Jolgs 5919 g Llid

(olx ) saxiliae 8 590)

v G’?)Q}iflg ‘dwlg.cw

abdollahisaeid @yaho0.com :aebll, .l pl ¢yl 5 (oMl 3151 olEiily (635 po o)l pad A5y (s o (62,400 g Ldlyin 09,5 Jgtumo odiam 5 )

azitarajabi@yah00.com :aeblly .l ! ¢o)lyes ¢ oMl 13T olKiils (638 po )lyad dlg 6 pad (532,20l 9 Llyin 09,5

Ao SNt

oS>

(3

Wl £
QS:AJ;% e

Qo dxsey 56
o SdL 50
VEOF/ YR
SBiwaed &b
VP F/0
L T
VFF/00/Y7

2 L3l g 46

A ZARVARS

1Sl OB 3l

‘C;Ja.-tg.e “54.;& CJY}’J
(G Al (LS

Ol

ol e 5 ol (S Grae (sl Hlr 0 8enl tnn 5 slasly 1 (K Ol 4 4 ntinil 1o
ok ol Olni§ g (1t 03 gkmn 53 SIS Y i s Fgm Jolge 5 SN oo ota b J2in gl 3l o e
REIW

el ) OS5 3BT L 5 ol (a3 e ((alB TS e e )y (63,08 cOode L Sl tasn pl 189
S oS (oS 5 Sladibe 5 (514535 £ 0 a3T 51 bnesls Lloni 5 4 jon (512 ool Ol o (551520l 5 (oS 5)
3,5 oslizal AS i 55 e 4,0 5 S i s (FARAS + FCOPRAS) o jLastis
c_,wu:;.mfoT);‘S.xf@%gSu}s&jﬁlj\ow;guﬁd.x,!\fo\(ﬁM:@ouﬁsuul:l,m@lzs
e b 1 53Vl (6 p Tl s st 5 08 ol sl ST (Bl ()18 i 5 1nolSs S
Jolse 53 b1y oy ol ol a5 eslatn (5555 bl 2 ol 03,87 slom 1 (loinSC (glal&s 30 5 0ok o o
S o o 1) s Tolarl 5 lee 357 i JLSist i 5 gl Sotone (g 5 A3 s s (65128
AT 5 ol 530S g 5 09U 25 g o6 s oyl Camd 5 0150 a3 A5ke daite 53 ol Julge 87 Sl o
Llails

5LL oS (6,8 IS & Olos g adle 55 GuIIS SV o 457 515 OLES L opl (laaly (6 i doma
L S Someli 0o ly Sl cslins 5555 olol ey ol bty ol pl bl ol dy T
aalllan ol dns 0 o (6 o 3 Slaadlor 4y ittt i) Y pane S gy sl OV ST e S 4
G LSz 5 oliwyy Cdune 5hs3) s )3 andls Jolse 31 80 ¢ Judme opl 55 o dtud S S o ASTG
ool rlgn T 5 oS Lged b 5501 0l 4 B (01351 s A5L) g 3 adlr Julge 5 ol (k35

.-\Slu; Joe

A)}A)ujl.wg.;a-j.\.;UbLhﬁ.&4.:.&\:-):C)FL@A‘_QJJKQY)M).})J}A‘}A‘}FL;)K‘})Q{'&LZ(\F'F)f)cl:i)-‘-‘-\:&ﬂch\.& -] oo |

d

http//doi.org/ 10.22034/gsma.2026.2084797.1150 .Y¥B-YOV «(YF) & ¢ e o5 iblie L3/ i lellon (Ol 3 1anlllae

DOI: http//doi.org/ 10.22034/gsma.2026.2084797.1150

a5 © Ol o&ils 1 56


https://orcid.org/0009-003-5137-4870
http://orcid.org/0000-0002-3022-203X
http://www.gsma.lu.ac.ir/

VPP Ols (Y L) pler o)l (ot Sl ¢ Sl 657 Gl (LSl o> Oz

oo @olaml Shlus o g 05k o Ol Glbls 5 as e Ole
el o osly mblig Ol bl 5 pwlw - elal gla 25
S ol gr o) BSOLy Ll 5 ol g gama ¢l by (25l
Astaneh et al, )l sl ) s s &5 OT 5 guaS”
.(2019: 110

5 Gl Gble 53 OT mle 558 5 JLSES oy,
slrale & e (e Hls Jule 6 Olge 4 (gl
o e L e S (6,8 IS 5 00 28 ner
S 5 B O e & Bt 457 ¢ gt ol ol o
(ol ol S 51 S e g5 03,8 o Sy g O]
S el a2l s & 1y "t 4y 11" e S
s s olai-(g)lsl edgdoue 3 4x S old il
LBl el elal- gl d\y s 4 bl s
Comaz Olgie 4 5 035 g gony sl b IS 31 glai sy
AT nd Sl 4 3 e

ladl Olojes Aoy 4 ol gy s S gy o)
SAE B s bdes w ol s g s L s
ssmi Sladlo Slome (6,5 S 5 oy b slaol S
S Syl SelS (Gladigy 53 e 1 i ol By
bobldasgd 0950 Yo 5 5 s idu s ot S
(Coley 5 Slads Lud 358 ) (ladls gla 555
Az axlge delae b il b Cee cpl L ilal OIS
):Bcu.il.acbac.;_:)..\mJ:bc\“;ﬂ.&éug.iﬁ.uc}.ﬂdgi)’\
o3 S ) g s 3L ) (G5lu g 5 4l Sleds &l 4
G e Ul e staT 55 61U 5 25 s 4 35 OLSL
035500 dnm 5 O same 45 o st 53 I ) LIl oS
358 g g e Ol 5

2 @815 Sl e 1 (S Ol 4 Ol s Olal S0 Olni g
9 Camex iy bl glaans js Ol O Jld agbis
fBer (328 ol il 0 el LS SIS 528
O3l s 5201 53 5 Sl arm s B )3 5 oS, O 50
bias Gl & Ol gsalm Gble ol 03ls &) 45
Slp Sl s 4 ojspul (s 5o0lES Ll 5 kg,
5 oS b sl (Wl G pe Sl

(bl cpl dilods bas ¢ b Kesl slail o 8 s

yYya

=) 9 ol

dodio .

i a8 dzes Glodamy sueTe blies (clrods s ba JLSis
5 M (slatl ( ela C.;\J.:EL' 3 0Oy abji».? @&a
Pulwarty &) li8 o bra @l Jaselow

Sivakumar, 2014: 14; Dikshit et al., 2022: 33;
o) (Zhang et al., 2022: 51; Bevacqua et al, 2021:24

o 5 e OT mlio o 503503 L5 15 OT 5508 o 3G
- N U AP S R
T el 5 o 3 5 6555 DY guass (93 56 4 s
Sile e e Cuida 1y oolasl - slanl glaisy 5 odd
Dikshit et al., 2022: 34; Mishra & Singh, 2011:)
s 3l el (209; Bevacqua et al. 2021: 22
S il 6l ) Dot amas§ 5 s3Lal
Guoetal., 2022:) 5,15 3 55 sl sp 5T Sl uis Lol 5 5o
ol IS 5T Ol 6 s sy a5l e JLSCes (18
a JLSist das o 55 2lsasT Gble e 53 LB
—olasl g (Sdaote (iyslS bl Ayl
(Subash et al.,, 2011 175) 558 o sduardb sla
b (S OF L3y Sl s Ol 268 4SS
SNITU)s I8 o (sl ammn 5 oo 03,0 5 oS 5,15 J1,30
(et al., 2018: 865

Sap S Sl SLOKG dex 3l g5 b gd asl- Gbls
Ldg L BT Gl 5 osladl Lol s JLSs
ol Came 2i 015,58 (Matewos, 2020: 3)us .
e ol 5SS T 2S5 i e S5 1) bl
o3y bl cpl a8 WT)s 2als 5 (g5,5laS Cusgdoes
S o Al b $5pslS T g e sl 8
(Vallejo, 2011: 129)us”

2 Faen Y90 S DY b se L Ol 5528 Obe (s
Oler eSist (gl 55851 Ol (S5l o g0 p 5 S) Sl
g;.f-wfcgzw.u)@A?jli;)b&:}.xmchtﬁ}@l
Olpl 53 e ded opl 31 (635090 5 So3ld 5 (55,5lS sl fisu
S ssba tl wl el sdpides OT whe &l
Oljas ol VFer 05 5 et o Olojlor Sla g iy ol
) 55587 5wyl (S 2o Vee0) (SToS7 550 51 5oy

OIS 33l g 5 3 S dals Ll 1S Bls ol



&9 obe
st S S o DS Loty T o pono
5255 O 1 (56 ot Dl (5 ma > L5 g
S Lyls 13 (ST 5 Sisiome) ow b)) cmlisl
éﬁi b ol g e = Oleds GL’.A 4 3gdous o twd
esB L el 5 (et OBl O 4z
Ol 12 S5l 503 (5] o A ropan S o
Cands i |y ke 6)5TOb 5 e ole g cd b
sl
2 e Jolse" il al syl (ol Dl e ol
ASTE L Ol e adl 55 O rlge Sl AU ST Y o
S g S Caeal IS PS5 daltS” S
— e Sl 1 (65 Gree 553 s pl 0 ey O
Sy oe gl s oeb & Ol ed S
5 sladate anm 5 (0T wlin Sy e o LS sla g, ld8 ol
25T dalgs ol g el pdilale
a.urw@bd\ﬁm;\f,gggug,gd;w;\@ﬂ
Wl ) T Sl
2 A Jelss s 4 iags 5 (2025) Menbari et al
Ol Ol ,gd 53 glwsy g 5o T gl Sype
Sleds dile alge &S sl Ol eyl sl Llastls
5 2T gl Condy (IS e esd (ol
2,158 56 by, ST e S pde s (6 p S le
Sl sl Sy 5 ST L OT S1eSo s e s
Ll o5 2
sl e & Jiass s (2025) Riahi & Rezael
2 Ll (st Ol gh Gliw) Obns p JLSUs
S i S Sl OT 5l S Jhass slaasl 3l ol
s 5 S ¢ elazt ccoslail sl ;i e JSias
Sl ey S el s Sl gla e oS Gl od g s
i (bl ) gy 5l Rl 31 (solal ey
dr) @S Gl lalgne s (U d) Sl 6l
e LS AERE R U QN Y
iS4 a3 (2021) Imani & Shahbazbegian
AR A Bl Cudgdons 4 ar g L Ly g ol
o O e Sl G (ST eda] Sy s Lilatls

3,50 el g eh 08 OT O e Olgs anuloes

Y¥.

VECF D3 (P o) ol osbeh coid Sl Sl g8™ Gbln (LS s SWltae
S e J5 4 035 gy 5 e o 5108 ailate Il ail
B3 Sy S izd iyl s cins Ul 5 68
2> Obey b Sl eis el sba 5 O Okl
5 dime JLSs slrody L sl 3 5 gbay =l sladle
23 A 5 s ) SO b Sl g SN alS
ol Gl ol cpl a5 Conl ol axl g0 elaw OT cl.‘.a

el sl J 5 1y Gl ol OLS e 5

ol 5 G Lam (s 0P 3 Ol (e s s ) 50
e 5) 6t 5 (i 5 T 35008) s O s 55 o
G s 5 Lgm opl el (o b Ol 5 (355506
5 iz 5,8 e S oy Splee 5 glrale
5 SIS w4 awly s Slal oo B LT s s
S35 Ob) Dgol S S sla g 5 aling) )3 (sylbls
o ol Lol Dl Gl i, B S e
0L ol S oo lowl Ol g8 adle Caaw 4 B resr
el Sl 5 (6 el 3B el Sl

) de pl o)y Coenl (e3date gl 2l gy ol
135l g0 Ol 53

e bl g e g S peme Ol 16 4 055500 Ay
e oY Gl el 5 o Ldd (5l 3 g5 D
ol Cpl 3 sh o g O 5Renl 5 din 50l 0 ST)y BBl dnne 55 4
Sl Ly Sladss 1l slaay a cosls 2alS 1y (6 48 1,8
OT dile) DU 31 gl 5 53 gldd 610 5 dad o
3 e SLEB (grsae JBsJam (NGB 2 G e
A S5l 5 S oS8l o 1) (Gleys 5 (BT Sleds
ST e s

D15 BB rlgn Comesr g b DKl a5 5 (5,8 IS
b il sl i 3 L3S Gl ol
(oo S8l Ogdy Sll 53 Sleslstle 5 ol 4 5l
) ol slaaals b il gy o (2105 6208 b (2
oy ol oy sT oo (555 (Wbl s S al bl oed 53 Bikas
Ol s 4 bol&s s cpl i3 o ol 1y ooy b OISl
5 e (el Glan, bl S Sl sl s e
cFloz! Jlus o1l 055 5 0258 o)y aometes
s g IS5 gLl



VP Dl TP 5) ol o lo o Ul o Sl g8 3blio (L1 yior Slallao
5 S, b Sl OT s gy ol st
s (i Ol Lsn Oljes 3575 4 Ao
b ool Sl 1 B SIS SN gy gy o
A ey Olalllae i oS Sl 5360505 5 00 Oy Led abil>
slasl , JLSas Sl asle dy aius opl 51 ke g5 &S5
Lls,es oUad i 28 (Riahi & Rezaei, 2025) by,
L (Imani & Shahbazbegian, 2021) T wla Cus sioes
«(Hakimdost et al, 2014) JuSis olab ~55
bsy Jols o 53 b Gl ol biles ST (o p oSt O 0y
sl 4 (ol S Cans 5 el clajlas Ole
54855 S 6,8 JSa 5o Falslte 5 slaaj e o ol ss
PRl s e ol 31231 i ST S
W 5 olerl & lge ¢ JLSist Ol sl (o 03 5 6

3 g P D s 6‘&-‘)6;@ ool 53 iiasl- Ll

G gy ¥
(bbb pme ot Sl 5 (63,8 o i1 Sl ey,
5 (oS aenl gy oK 3601 L 5 Sl pad- e
il 3 O rlge SIS SN o )y 4 Ol 55l
e ol el 331 5 o JLSis  ASTL Ol ed
SE NV els ol Jide il eds S1b g3 55 s
Llos SO lge ol ans 5345 Oloe) gl 4l Joee OLS L
8 3 b Loale 15 4 (o s 53 (6,8 6505 s, L)
Sl asrs pde s (ptiadl 2 Ol les) 5T anal
(T ool 31 LolS" s g3 b 5D ESTL) 583 (6,8 4 5o
5 b oyopl 3 5gs ees B3las gl sy 3l eslizal O
Mtﬂmu&gbuuﬁnd_uusdu,;a,\w
b g w3 b B o3l g 53 (6,84 50 3 e (LT

33,8 p A0Sl (hzbls § b n b oS o i 5 41 5 oS (313

loj s 03w 5 Olaaas 1 L8 e Jols 035 S s
65135 il (Adds ¢, S pay L) Lo

s sl e (AS slaesls 6)}'\—3; &l p) asl s luaas

23 5 gl s e Slasl 5l el el sz sle o

Y¥)

09 b
jJ"G"-:’)ﬁJ’ dTJQL‘si})oASlﬁJi&mde;«f
6&)}6‘})35&)}1)‘.}#}*"‘“ JL.-I‘)J\_,.’QAJZAQ):L:AM
Jujbv&fﬁdjt&ﬁ%jw:)bs“-)bbw

el Y XY
slas s o iass s (2014) Hakimdost et al
RO glas S 0T Sl s el JloeSias
b el OLasl Okal  glayy slaels S
&I Ll glad ngij\ odasglas glas la flos
o JSis wlie Sui b sble 86 sba (sl LS

Aled 815 S a5 sslomn S g

T gl al8 5w oamy3 5> (2025) Hussein et al
@b A;“U}‘in 4})15 QLL»:_).@,&)J 6))}[.&{}: C)\_)B 45\5.)_9)
4 Ol (Dl alasy O 35S s dely ol Ol
23 g 5 56505l e (5) 50 0 A e gl abl
.C_,.w\sa;&\.sﬂ).s\)\“\"—\“h c)}JJJJ:jj:r.?r}jw
S wd " Olse b ey 5 (2019) Yilmaz et al
STy Jowe e i 5 (55 Sk il s s
2 Dl o Lk e ol Ul - D13 S s
Ju‘}:dﬂ Q‘Jé—‘&l:-b M}" CA.WJYL:)J u:.ﬁ) u’&.&ﬁ) sz)\f
AsL asls aibate OT ams g (6500 5 e Sl ST

Comazr OLld A2y 51 56 OT 0l pu Jo 51 (2009) Pende
sl 1y 5 ealolis 5 YU 4 o0l 51 g0 5,505 06 45
aibsie )3 zilig 5 Sl T Sleas , 0T Lol uSTh 5 das

!

(G 29088 | oybys (2013) Harvard University
Sk 5 g8 o p b 5l SBli> 5 OT CiS
Cloblous 5 Liadi o Ay o g a0l T i i 4 0lislow
313 AST s S lamme slasd 5 s

A 290048 3T Olge b w53 (2007) Tu et al
A S SN 2 p i g lole 3,5 53 OT S
les S aSTE LT s

4 3 hagiy s (2004) Ramachandraiah and Prasad
A sl & (SSn ) @l gl b
dr g5 03303 bl Ol gy 5 0dd (fe] 25 ST 51 o

.uU‘o.s;



ST
ads) LS 5 S Sl slslae (AS
s a3 8 4 (6l 5 6 loliabl o6 AUt
Lug bosls gujb 4 Olg o oddl sl (glas,aly alex
b3 5 dS b i gese (s 5 411 OB ASTES L
o 5 4 2 1 e Zulg 5300 S o)l Blianaiee 15, 25
Lgﬁf(,.:.g.d S 5 sbdbe 14 5SS T 050 3T I Laasls
455 5 oS i3 55 (FARAS + FCOPRAS) o jlas i

...\igjf oslimul 457 (i 53 glas

VEF Olan (YF ) p5ler o)l ot Sl ¢ Sl g5 Gl (LS i Ol lao
O s Lo 0T plsomn 215y & b oo aslitin  IB
23T s 4y VA L5 S WIT o LT (bl 5
Jolse 3l53 5L Gl 15 & b b bl ¢ 257 S
55 420 b dd arl g 08 1S Sl 315 s BT 3
Sda ) alae a8 Ol €5 0kuls Sulsy &S5 G s
a3 385 pn Oy geo a5 il (g5 lwesly (akds 40 b 0
o3l gar b Olojan sk 4 Laosls Lo G T
a0 g Al ploil (gl 4 i B9, 5l eolial b 5 bhaslias

BBl bl s Sl e it o 3L il (s 55 gL

axdllae 3 590 09 gm0 (B o ) LY
5 i 10/ 5TV LY/ 5 ¥0° Sl o 56w cOlei ) g
Sdlcaas S B,a YA FA% 6 Ve FVC LUl s b
el Ol g5 b s O b5l s ol ool 0 ils s g S
Ol s b s O b 55 OLi ole Ol g L 08 O30

| qw b}ﬁgﬂ‘

VEF O, o dfllan 3590 0890 Curbge ¥ KU

(¥ 348) (6 15 Lo 2o do 31 5L (g lalime ysb a0 (& S
e.\.ﬁ:45‘)‘(\)d)~\>,-)>4§[)yj'|-a|@lﬁ.]§-kDJ‘JJ\}
S a4 Ol sdsy Caale bl gy opl 31l
23015 b IS DY o (gla e i ( JLSas 3T
Sl 5 bol&s s S 025K (658 1SS s 4
5 S Dlen besle cpl S duaies Jasws

I PPN S S (R PR Jeu IS [ -T R

Y¥Y

o9 R sbadl .Y
Vo Camdy (oS Gbi) skt 4 5 i (6 s
(S AL Obnij e bl )3 O e SIS
Jloss ol 51 Oods s el (5145 ga5 &S T O 3T
old oS (slrojai 5 le LT &8 ol ol s 5, T

olie 53 NV e gba £ 51K s ol



VP Olss (Y L) pler o)l (ot Sl ¢ Sl 657 Gblio (L3l o> Olllino ez 9 owbe
Sl g aB b Obr) yeb 4l 90 O 2lge ST DY gl Curog ) J9o
Olsobl Job | g T | ok ug L 4o
+ /30 glay ) Slsbxe
amb | YL (4l
¥/FA \/lia' e YE/50F | Y00 b gy o Bl e VL P NE
o ($10olS S SlaolSs S S
/Y v/5¥ ofren A8 722 0 I V- N S-S PP W P L G P S PR RS s 5 S
¥/ A e YE/XYE | YW 05 3udoes IS Jorlus ) o S L il 500 AL (S5 S
YAE | oYY e YENN | XY | G b ol S i L SaST, 5 SasT,
S ol s s Sy
\IAY \AR e YR | Y A g15 5 STl gl 5l Aoy oy Sl S cas
Wl 3 (S b e Sl oy S | S s e ool S
Y/AN A e YY/AAF | Y/AY Loodd a5 (cladsly Lo )3 sosle csS
¢35 oS s i 53 plssl las S ol
YIAY /e AR AAVAL AN I AT Pl (55 Y ST 4 o Sl 4y gy
Y/4- AVAR AR YE/AN AYAR ) O h o al gl
YV Y/a¥ r YYAYE | YA BB 153 (s g g >
Y94 YAV AR YF/AVE | YV adl= 2l,m 5 65,slS ol ol S8 i Ol see
G pasde Slejel 3 S gd | 5 islS S sls,lid
Ll o ool (65l b (5 58e s s
i Y/VY e YEIVEO | Y58 rbs),T@?Wﬁxww S pde L
Okl smw b o35 filie 53 (6 8 Lilowy Llowy
Joe 02 S S
/Y ¥/ov N YE/OYY | v/E (e 03 ks il sl S sy 33 Gy T
L Ibb gls o Juab gla Gl S bl ol
I ey Comdip p YL Sl L bl b
S

P

VEF OB L, ae
(-

s iSO S 4 Lol S gll 5 S
(Y/30) (@l ST 4 (g 230 (Y/AY) (s Sl i S
(led Lo gie d- 31 50l (YA (OB 4 pw 2w
(/) (b Sl blee 5l 55 6 pdin &8 Jl- s
an g5 S Ans o Olai HIKET 5L Cpl .l o 20 51 5V
Syl llknl 4 a5 O gl 5 (Bl 5 (oS D) g0 4 I
03l (6,0 Jb 5y dasee (5IL 5 Cilig (sl
S JSK8 Jl 3 sty 5 oSl dnn 5 (658U & s
@Numgl.u_x@;mjswu;ﬂ,;botfuﬁwt

YY¥Y

Ol 1 BU IS SV o (V) Jsir s el
Y g ol Ll el 535 Jlm o Ol g 43 o
s e Olis o);yu}éﬂu:,-.fj\ Gl Lo
Lolo dnnn 5 Tt 5 ele b S e (gla et Lt (g S5 )
0 5 (Y/00 J:(L:») (g ) ol S ¥l iy
Solsban ysb a4 (Ve 80k (5,58 ol
s YL okd Gl S aS Wyls 3 (F) Law e a5 5L
o e adle Sl 6l S s G S5 55
ChS slaasls (s g Sl Splee i



=9 e

5 (s Sl 55Tl o 30 s Y Ll
O 5 olg Jelse Olse a1y (ase O ble i)
4@@;ﬁ_}d’&_|6MJ@OW())QY.~C§&&F
GoMels (5l s 5 5,5LaS LT ys J2als JUK 4w 3 b
o8l Jalse s Sl Cow K5 a0de b

RGPS K CJ Lo g

VELF O3 (TP L) ol 5o et Sl b Sl 957 Blo L3I > Dlalllno dolibd

W5l) anb (sLD 5 (G,llnl OB 5 OT 545 51 5L)
U'i‘ C)Jw.\..l; LSJ"\iLl 9 oals )lj.; (W}JS lf. JZ‘.“"
.A,':S@L;J%-Q\)Ai.\g-gg\m\iﬁ}i.ﬂ

malstle 5 laca ( Jo) Jol s g sama g 5B 4 e
AST L g adl 53 & orlga IS Y o5 s f 50 (8
Al oslizal gl )55 bay il JSas

M OV 5 (Gladsy) o Jolse oY) s
o;fgﬂf.\f&p\«ﬂp,;\)obdj@uqbﬁ-Lg.a

SUKES a6 b by 4dl> 50 O rlge Gl DY 50 oo (e Jolgs degocme ¥ S

B P i oS

Obly (59 py

‘5)59;06)‘&\?.»’ &}?6)‘&?% g‘lg.i._s;lé\fu\f
{.x;fdjmol}:ﬁuul{ ©seS Wl s tals
el e
ke 3508 s 4 pls sl el st (Glels Bl 5 sy Cotms (65Tl o 5
pl> 4ds 4y a 413
S 3 et 02 S EX VIR
50318 lasly T pelans s 231
LSz (slao 93 p5lts s gy ool i e Sl bl s
JESCN NN
Ok s o oL Srals
Sl b e al o

VEoF o€

(ilos iS5 S slis s i S oyl glbtair
Ssh s Sn b s oS S (onlaml S oS LS &
3650518 Glaoly O b s 31358 o o pmis
0313 G331 o 4 1) T o il 4 3o (a0T 0351 0 o
gl ol eolaml 4 e ] gaes e A Jii.a ny
035 w1y by, o KO AT S P PPN TN =l

W
Slee 4,0 S Solals Bl «sileS L egdle
GRS Ol b il 53 prlge S e el 3 6,80
Jo 1 gl s ISl s 4 acb ke 5 1,0 L2
s sy Olin S slaw alS 5 g 2 Lo

Y¥¥

.
)b\.) i )
f-

O3 bl & O3l bl (gl gy 51 457 oo OLSTL s
Jo Bl b elais, Jalo o S el clles ST O e
G 0T .l LOT w (sylitals 5 (55,508 plls
e g 4Gl 0L 5 O 0L alS &S s e
055 3 08 wile &5l Y prams Sty 20l
o)l sl Sl 55 1 0 g L (o LT S ol
o 4Vl g Oden) i 4 o S Ty ralS
BN 1) 1dne 55T o ) ol wten 055
c el 03,5 0uSls MlS” (oslasil L 11, oT 5 das e
4 b 5 o)) T e DS S w b STl
laools ous ¢Sas . Lls AT iS5l dais oS 0 e



VFF Ol oYF L) (ﬂ)\g? oyles u(..ﬁz.: Ju cg“’f Sble 31@!}9 Ot

S s |y Lk il 53 (Shileys 5 Shn s oom 5 403 gl
skSenys Jolge ol cdomn dmalr oSS 1Sl 03
Al S 5 apls (5356 aOlE (Sis gz 1)
eI Ol 48 03 87 slawy | g 5 o gome 45 2 &S (it
wile 4 O prlge ol wstle Sl 1y Ly, 53 S5
S & S 02 sl DS & Ol
R P N I g A ST PRSI
asl 55 O S N o ol LOT 355 0 Lo 5
2Bk 5 b o S il 55 0SS 615 (g
S y3 aky 5 aS Al o b gy 55 s (93515 S5

3,0 0T slals o

=9 e

Slaaszr oy Cuad bpls &STHt b 54 Sl Al
,'\1”\;u:),,_.’;w,mu;i\};\j\xa.u? 1 eSS
03,8 ks oS 3kl Jb oS 4 sTagu b S
S S gline 4 oL Cad 4 bapls (oLl g 5 .l
Col 039 byl gl 51 (ol (Gl ax sl o 5T Osls
L5y gacldl (6 S it S (S (S L g 4
(IS glaoygs IEHEE LOT .l Ol b lbes dtus g
boasdS wle [Ks o5 wiS e oylil sl gladle s
192 Sles (g (Rl 31308 o Ol (Jlu 5 gl 93
ol S o Sl B L SH Gl Al (o i S

Sl g bhwg) a4 L5k Sl (0P gt sy (o8l HL0S

S 5 a6 b Obm) 4dl> 50 O > lge BT DY e 5 Fgn Slauwe) Jolgs dcgacme ¥ Jeu

SI55%0 (Sl s

S S

Ll ol

uT Oj‘}:.alj Ja.:-.a;r.?

SIS s 5 Cmio (i3 o ol

O 5 M s 555

Cu‘@l,&,,;s)uuu@

Ol Ol o 5 Sla sl 035 SETL
S

Cwl o s s ;56

by elal Lol & Cansd

3 SIoslS 4 s Sals

@_l;,»jﬁj;cu,@ws b Camed

L gy (gbas &S5 3Ll

RSy

SRSl Jad Sl 05 oy

LT Ol (65,0 Ol

bl lbe s Lo gdos

2 Lgd 5 Caio 4 O3l oyl mads 4 LOT Lol
wlis oS LS o plel 5 LS 0 bl ) OT s
comoman ool odd 4 8 odisl LT (5,58 Sul
éy@&é\:,;;&\l}mw&b N sl
S Wl e Vb bbb L SSU 1, LSl b
OLle g5 e 5 03930 LOT (golasl S , al oyl
ot gt S e S5 (S Sl ol 03,87 S 5 15 O 3
ols 55 1y OUT LOT (slaks, goladl lle & 450
bl 1 (glels 5 (65,08 & el (Sl
T O P N R,

L) lAQT .J)‘a\.; S>3 l:uﬂ)) BE] Lg\w\igb)b 9 )}TJ}..»

OB L, e
(-

Y¥o

)'lcjjs-ja;;.b_wbgwdaljlcé\@j&\f
BE) LS)t>L"" uﬂjﬁl) e .u\a"o:}.a.; J:.@,“J \) l:,w))
5 LLEL T chcwln 3 b 5l & (e S S
b ablis ol baliwgy oIy pla| Cotel s Can
N OB (o33 ol 03 o 1y JLSis oS 4
(bl e o 3508”5 (Gukny ST slamdl s 5 45T 1 ine
L oagrlsn 03 OBl Gl 1) ol slaT)s 8 e

ol 23155 3L O
L JLSas 1 s o ol oK

ol u\._:'u\.ﬁ Qyji\w: d}js}@)bb Lgl.a‘;)‘f@l._uu



=9 e

23 L GosTs Bl 6l s Gldl e o et
by ez cnl el s 51 o Jls Ctima (5 81
U5 S 0 S bas ol 5 oy Doy sy S5 w0 )
sl ol y 4 DL LI L Ol ooy 5l 55 Caglin Gl ome
Gy odile S ol g5 camss 5 ol 0315 Cows 3l 1y s
O rlen O Olos & s gy 9 by 55 ¢33 OLS L L,

NG PR

VELF O3 (TP L) ol 5o et Sl b Sl 957 Blo L3I > Dlalllno dolibd

S8 8 s b mle (Dbt i s s
g ) (Bl Cong e Sl Il Olsie 1) gl
1 OT Cdlse wabed Ol s 53 Yl aS7 ST o S5 005 52
Cogare 45 2 OS5 4 O g iy opl o ST e s
o 53 S sl 1) Clame JLSUs 1S e o)Ll
oL el & 1y gy TS (lag 5 5 03,5 s OUl g

Sy sy o Oles ol S e S5 e s

SLKiS 9 oG b olmi) 4l 50 O 2 lge G DY i 18 Joo FdSlow foles dcgozme .F Jou

G55 (SIS

e (Sl

Ll sl us

et &Sl O LSyl 5 s

Ol 4 5 S Oas ey Cle

Cad O30 o Ke 5 s 15

adl- golasl- IS glaadl

A

55,\5 (e pws) OIS Jad glac.p

(3,453,

$523US O pams a5 0 S 0 S35

S A oo g Sl 4y (g s

%é\ﬁ&.«aﬁjggu‘;ucjbélﬁ-lc.wl{:f

Sladl= gl

Al gl 4 sy &

Slgdls Al sl b ol

S Sponlp s ol Cens

RFEISIENCPRTRENIN

Loy $53T o 5 OSB3 53

Slasl g Bl SleyDless

VEoF o€

o 53 ol g5 Ol e 4 Syl ol eopl pl Lladly
Jos Ay O &G s Ll gl Lis (sl 4 0005 400
Sl Sy Sy K 6 kSl ol 03 S
el o3 Ol S e Slew Lls s (gl
e Ol e 41 (5 g b 3L 53 oo (S L
Wle gl ils o plae sl ol o 5w iwd )3
Lobobasle 5 635050 © S (b i
Sy ssekile BL (65,58 Y guame 95 5 ¢ JE 5 Jom
B3 O LL S Wl (g5 s oleT Ele gt adl- s e
4TS o s ol OT S o ol 31 Ol s 5 e
450 e s 4 bl eyls o (Jad ol e S
SLipaA sl W awdslalw b casss &)l
2 LSS Joe i (oSoms Ly ol a5 ol A

il 035 slol Jelie ol 5 adl>

Y¥¢

J

.
i ace
f-

S adle) daie 53 &S Sl il go odas(lis (F) Jgd
U Srlee oS fged Ll 3 b adler Ol e 4 (Ol
SIS o b paiine S J v a1y LS )
slasl 5 Oyl s LSl g3labl Glaadlr &S
Som 35 LS oo gl 4l L 1) O g ¢ oy 8
b 35 Gar ol 5 Cypdle Cims Koo
IS 4 0l ol s 5d e Esly (6l Dlods 5 bl

a3 5 05V (glas el LB 5 0S|y ¢ oy
$F93) Laseie Sl O (Sla e 355 Ol lge L3
o2 0S5 m e Sles o le OG5 gl bl 55 (5L
Jole pidel edam bl Sl (b Os
A8 o ASTT 0T .l 03 (5558 Ol (51 oS olier
Cls s Ul gy 55 deT )3 5 ale jun 0315 Lo 5L &S

s d ) b ey L3 S S Lol



VFF Ol oYF L) (ﬂ)\g? oyles u(..ﬁz.: Ju cg“’f Sble 31@!}9 Ot

“:‘:";LG'J“‘*MHQ“&)}TC"ﬁuwaJ‘K
@ & cab‘)jT d:iLi RNV AT P E S g ;v\.})
s ot S g ey S O S el
Sl gwbﬁdﬁcW)&llchOTJ%:jl..&fd
49 lsd oo Sl adls s 3 s 4 OlSleiculos S
st Gl Sl pa A Gl il s S sk S

.&:M»"J@JLJ) @5\_5 r‘.&.}‘
G SN 5 Jan Jalse aogeme () )y
FARAS +) S 5 ladde ¢SCSS 51 oslial L o g
Jolse 515 a ol Ol 5 stuas, 4 (FCOPRAS
& Gil:i Al sy Slallas o 55 Olaase o\fv\ia 3

ol (O) d_}v\>— Cj&

=9 e

Syl 5 (650540l p 5 (ol Cansd ¢ dos ansle oSS
Shr b sy pds 4 LOT .ol o sgkn 555 & 54
S wS o o)l baagy ol 6l abie kot L (oola
ks ol S oS 5 ol g B a s D) 4 e
U 5,6 bl 355 1 51 0T 0 (i ool
§ el A e s Gl 2 S S
aly Sl ) dsle w8l 5 oS bl sla foml
5 5 S8 NS ) ands 2 pk 03 S S5 L
3 S o sl 1) DGl 51l ol ot Ol o W& 55

.ob‘sauihls‘)ox{‘l-:xﬁjoﬂw)@-\:ﬁlrh
(Bl (I s g 53 1) (6 h Sleds L 53 Ol ol
St 4 g Jlail S o o g Sl 5 o

OB 5 ((pasd a3 b5 dle Sl g o) G 5 T

(@2 lgo ST DY g 53 FalsTe 9 Sl4iwn) (e Jolge 31 e B (S 9oy Wl Ol ja0) Sladei s S .0 Jgu

ikl | g QMIN Lo alold kol diges” ol didy o S 3l Jolse
e QYA Q"™) (QVAX) (Qu)
VYN /YTy AL o/ FOF VE/VEF Ctan 65Tl oy
)
YY/YF K V¥/FE \0/50¢ VE/FYY e Ol bl L5
Yy /Y ¥/YE \O/FF VE/¥OF SIS 3 gyl e
b
VYNE \7ARN LT \o/00: VE/PYY inn o ol Ol
YYNY YA V¥/VEY Vo/FOr VE/FOF &bz 1S slaailr
A 4l
VYN YAYY F/FY \O/FEY VE/FFE Sotal 5 Oyl Cand
S

\Fo¥ .Qlf.u)ti? s
C

=

e a.oL;;:‘ =1 = _ames

(¥
L g

e alarBl- oot (b dadil>-

yad dulil

T = —
Codgte €331 D0 LAy

wetiiatn oy by ol

2laimee .L":'pl_)':c ik

e

f_.
\

1 pafis 38 C}bl—'\_’ﬁ:ﬁ

VP OE I e 1Ol el dplil 58 O prlge ST DY 95 58 g Jelge (Suizdd s i(Y) JKO

Y¥V




=9 e

dgiml:ijdib@&cwdnwjkﬁf:?
5 by Gble 5o 4k, &S Sl ooy Slo s Ol ou
AT il g5 (Carer bl )l JLSis 56 Cou
b ST caddsl Julpe 5Lad b oS ol e il 0,00 !
sy 555 (Bl pl .l old LS (g bl Slalans
uﬂlg-;)&@g;}ﬁ«éﬁg}&h»&jlbﬁﬁ@b
BT Bl gsii e e 5| L;.\.;.Lg- (gladeis anw 5
TMJJGMJJW)&&‘;&&GQ))‘}C&'abhd.‘;'e\.i
oS Gl o .l e glawdle 5 Salile fulge
Soge & (e ol L) (&S 5 (Jelse suad)
((&l:m)‘)g;&:uug‘)j.fsgu gﬁ‘ﬁngu\:@.}@ QL;.;W
5 ks ol leS e (o O bl L)
Joe & ol (Bla> 5 oS fgus J:il,:(;\};;@@,p
Sl @ Gl p ola! O ol Canls al ol Liles S
Sspt g5 S o b s 1y ol O 2l
IS byo 6 5 glwsy gble b fooly OAs S e

31> 4STh o e
SULL 5 Gadlne a5 6 SIS (IS Conds ot
nﬁjcrgsélg}}jcy&j\i@\%b)@-\-b
G5 s ) 5 ol Ol 53V Sl b Sl S
5 el (S5 kS glas bl fld> 36 v s oy
a.\...géi?".} Lﬁho\i:;}g.a Lsﬁf‘}g.l@fm(ybﬁ;ﬁs
SIbdg o me 53 Olejen 5sb 4 0T LS L &8 Sl ol
bl 5 (CWBL 5 OT 345 51 L50) o see Sl
mﬁnQ,J.xjtg)lﬁ(uqsuwﬁﬁJ;J,uu)&,b
5 Sl ol S S o L |y Ve ol AL s
S oo 3 o ol 1y oS Sdetihy el
b Gl Jolse ol 53 LB cpmen . CilE dal s
0 s ) Jl‘ uJL;:- J""‘"ﬁ aal> cblﬁ a-\.i.ifgl,.ui'-' ()lj;.c
Cand TG T Canli) sl G1aSo 55 i dis
slasl) ime op S0l Ol 5 (el Sl oSS

aralr &S s e Ol (Ll alojm 13 (eSS

VELF O3 (TP L) ol 5o et Sl b Sl 957 Blo L3I > Dlalllno dolibd

Y¥FA

o e ble g &S das e Ol e, @l:.}
Lz 5 (VY Sl (b, Cdare (ysTob
VL (s D L (VY/FF Lasl) ((ases Sl bolns
w ol oyl Llasls a8 SN o 4 a3 S s 1, LT
sy ool 4ty OB 5 s 5l a8 A8 e L - s
5 2wy Gble 55 5o g @IS s 5 O xles
Wl a3 8 S 0T (slacaly 5 JLSist i 3T ot
SOoL L5 ol LB sl Olse 4 belse
Glawe) Jolse cgdn 03 )3 . Lles 7 Jae VU &S o
Ol 5 (VY/YY Slael) (mlie S S s okl ek
o) K5 haal ls 15 (VYNVF Slaal) o tiame oSSl
3 6olg lacans &S ol OT odiasgilis (e Jolse 4 9o
35 JLSis Ol 55 o3Il 4 e bl 53 (g3l
S by 53 S leasT g 5 & lge i i
5 SIS sl 51 s Sl 4 Llesy
Ap 03 amlr ©oTob 0 6B bl 5o (galadl
Jloe Sol S ope fn Sl LS
il o3lasl- IS claadlo in claie s Sdstlde
(S S ponab 5 Syl Camdn 5 (VINY Slael) (g
4 opl biles ST S 1y Ol o 5ol (VYN 5Ll
Gl s bl ol a2 81 el 0T 51 S
Ll S delue o) b ol S o 5 (5,5 S
i Jolge b amslin s 0T (28 08 dms gl 3 i Lol
Sl ol o35 o O gamms Il oS o Jale s 3 oias
S b bl 4 Ol & 3l ASTE paghe al
KL 0355 6,45 sadls Sl gde g &l b Ol
035 s 53 S5 (slasles 4 ookt 5 Jladil ol S

sl

S5 g oy .

22 G O o &S das e UL msds 4 SRRs% )
j_:;.ﬁ ‘LS“"")JS‘O 6‘.&6@2}&# J-&J) OBU) J@":’ 4'_:*:'"'
Slodiy (Gl glacil 5,8 IS8 5 (Sl S



VP Olss (Y L) pler o)l (ot Sl ¢ Sl 657 Gblio (L3l o> Olllino

Sl 5 Lais ) Ol (T e Gy gilons 4 4 5
23 Pl G gl 3 &S (g el 4SS e g 1y (5 e
ol SbS 5 L) 6 em YL Glaesls JUS
Al Bl D3 0l e bl s gl 5 Sl
Harvard 5 @2007) Tu et al wile sl 2ays ¢ pummen
FS S8 o s dlay p (2013) University
eSS 5 CkS o 3 5 (oS ) g (S5
G N o o oogr sl g il ST ST o uSTE T
s o OlE 1y e Ol b Wil 5 sliiadl>
S ) sl o 0 Wity ol g samma
"ol O e B ks T 55 TG g ke
b 5 L S s S (6,8 S culg 5 g

%b@%}ﬁ')dﬁ%‘)"dﬁwﬁjécb‘f&w

g3 Sacadgue .0
plosil Ol gl sl 55 Ly anlles (S o gions
S od olulis gla S 5 baasl pl ply ol 0dd
Ghlie b oy b olS5 S alad 4 an L o
el 5 ealasl o olil ol 5 L 5a8 s bl

Al O glae

S s 1y Cursy ol s terkie glaosls S
S S5 gl w03 S sy p (VFF) ol Slej go)l
Vi 5 Sprles p JLSas e ST 5 Ly L)
Ll (659,60 (Dl A b)) Jsb Dolalllas plx! (S
Jolse Qo Godas (it talge idn (ST By DI
Sl S35 oy 3l eslizal b (Fabtlie cglaa ¢ o)
Slr a5 ol 4 51 il o plowil QLS L a-Las
Sl g b 0T (gbaasl Lol (ol onlin dlis o (S
Ghor Sl San g 03y OB WSS 5 283 40
54505 Sl (Cpomen AL S ) At e Slaais
3L Ol Ky s o8 s 1 Slhe Lly o baosls s
AL el guad, el Guad,s o Cygdon
a3 4 S ol cl ol 0 2l (O ) Olaaine

Kus 5 sl she Ksu 8 5l Wiy o bl (ol

Y¥4

=9 e

OB s & s JLSs ¢85 51 Sty 5 s
s Jase oS il s okl g55T0k
ST Jole oSG 0l e 4 JLSas copl ol .l 03 5
Sk plas Ol 65 4 1 Olgy GlaOlall () 50357 Jos
23 88Tl Cole Sy p wdl cpl el 03505 htS
Olge @ ol Gbls 5o slarl 5 (golasl (golg sla
S e ASTE JLSis ladaly b ablis sl > .l
Lg\.wjgi)) S das oo Ol ic}ou (s el glaasl
Sldely So ey S e s Sy Bdes S SpS
B L Slwe i Sloscsle b e 5,55 5 d5b) (6 4
Sy 5 alne (glak o 53 cliean (Slods Sl
30y &S 36wl 5 bl Jes &S5 wl ol
g 4 bl 5 S pl el (slailie a5 LS
el SosTol S s (1) 18T s 1) e aw Ol ot
£33 3l (T S8 Al Gy b 51T 53 (gl
sdb atlle (1) ¢ slaz ool St a5 ) 5 (3Ll
Ahble wl Sl sl L daie H oSl Sl dls
(oo o 2 3y 5 Sl s aes (S5l ml 5 SOl
3wy o S5 sl g oolaml glad g sl ()
Cgme 4 Olg o S Sl Oyge cpl 5o L gd
 eSe biadl—g lal O ale i JLSis
2SS 5Tl 5 Ol Gl 5 s 5 S
ASTE 55 AT o8 e last O ¢ genat (sladiiy gy 1
(IS 05 54) (il Jolss o 5 s i 2
sl 5 (O o sba) gl LT oy
S DL g 5 Ol O sl
5 (2025) Menbari et al (Jke Olge 4 .35 oo odaline
Slyeds A s sba (2025) Riahi & Rezael
Cotnn slaarl Cands 53 1) O S1aSo Cond 5 ool
SIS w8l ) &7 Wles S st 5 S rlgn e 5 (s
o) ol adlllas 53 edd o lulis glase 5 Jo Jolse b
@‘?‘“"(Cj“‘@‘ﬁg’ Gl el zhare 3Tk
5(2021) Imani & Shahbazbegian « & s g g j1 .3
Ol (s 8 duain » S a3 L (2025) Hussein et al

O)-L:L@}J@ﬂ‘ﬁ)dkud-\égwﬁdﬁ‘gﬂb@



=9 e

References

Astaneh, M., Taghipour, F. and Davazdah
Emami, H. (2019). Developing a Model for
Social Capacity Building and Water Crisis
Socialization. Strategic Research on Social
Problems, 8(2), 107-138. doi:
10.22108/srspi.2020.121105.1492

Bevacqua, A. G., P. L. B. Chaffe, V. B. P.
Chagas, and AghaKouchak, A. (2021).
Spatial and temporal patterns of propagation
from meteorological to hydrological droughts
in Brazil. J. Hydrol.,, 603, 126902,
https://doi.org/10.1016/j.jhydrol.2021.12690
2.

Dikshit, A., and Pradhan, B. (2021). Interpretable
and explainable Al (XAI) model for spatial
drought prediction. Sci. Total Environ., 801,
149797,
https://doi.org/10.1016/j.scitotenv.2021.1497
97.

Guo, X., A. Zhu, Q. Li, Z. Xia, and Chen. R.
(2022). Long-term solutions for China’s heat
and drought. Science, 378, 1061,
https://doi.org/10.1126/science.adf6012

Hakimdost, Y., Rastegar, M. Pourzeidi, A. and
Hatami, H. (2014). Analysis of the Climate
Drought and Its Effects on Spatial Patterns of
Location in Rural Settlement (Case Study
Villages in Mazandaran Province). Journal of
Geography and Environmental
Hazards, 3(3), 61-76. doi:
10.22067/ge0.v3i3.32701 [In Persian].

Harvard University (2013) Urban sprawl
threatens water quality, climate protection,
and land conservation gains. ScienceDaily,
Retrieved July 15, 2021.

Hussein, AN, Mayada, SJ, Sanaa, RA, Abdul
Majid, MA, Bilal, MAA. (2025). Impact of
Euphrates River level decline on agriculture
in Fallujah district. Plant Science Today
(Early Acces), 12(1). 1-12.

Imani, B., & Shahbazbegian, M.R. (2021).
Spatial Expansion of the Parand City
Focusing on the Available Water Resources
until 2032: Reciprocal Relation between

VELF O3 (TP L) ol 5o et Sl b Sl 957 Blo L3I > Dlalllno dolibd

Yo

Ol e dSle) Calides Olaiied s I Jelge opl sl

.M\g&}ﬁiﬁ@\&(@b); OY ginn OLS L (g g

Urban Water Management and Spatial
Planning. iran-water resources research,
17(2), 17-30. SID.
https://sid.ir/paper/960899/en [In Persian].

Javan, F., Afrakhteh, H. and Riahi, V. (2019).
Spatial Analysis of Tourism Effects on
Physical ~Transformations of Rural
Settlements in Rezvanshahr
County. Physical Social Planning, 6(1),
57-70. doi: 10.30473/psp.2019.5831[In
Persian].

Menbari, P. Yeghaneh, B. and Cheraghi, M.
(2025). An Analysis of the Factors
Influencing Water Resource Management in
Rural Areas: A Case Study of Zanjan
County. Journal of Rural Development and
Extension Studies, 3(1), 198-210. doi:
10.30470/jrdes.2025.2059286.1066 [In
Persian].

Mishra, A. K., and V. Singh, P. (2010). A review
of drought concepts. J. Hydrol., 391, 202—
216. https://doi.org/10.1016/j.
jhydrol.2010.07.012.

Pende, L. (2009). Impact of urban growth on
water-supply and sanitation: A case study of
Honiara City, the Solomon Islands. Doctoral
dissertation, University of the South Pacific.

Pulwarty, R. S., & Sivakumar, M. V. K. (2014).
Informationsystems in a changing climate:
Early warnings and drought riskmanagement.
Weather and Climate Extremes, 3(6), 14-21.
https://doi.org/10.1016/j.wace.2014.03.005

Ramachandraiah, C, Prasad, S. (2004). Impact of
urban growth on water bodies: The case of
Hyderabad. Hyderabad. India: Centre for
Economic and Social Studies.

Riahi, V. and Rezaei, F. (2025). Analysis of the
Effects of Drought on Rural Communities in
Khomein County (Case Study: Rastaq
District). Spatial Planning, 15(3), 21-42. doi:
10.22108/sppl.2025.142353.1801[In
Persian].



VP Olss (Y L) pler o)l (ot Sl ¢ Sl 657 Gblio (L3l o> Olllino

Sadeghi, H. & Javan, F. (2025). Vulnerability of
Iranian tourism villages in terms of Landslide
hazard using GIS, Journal of Geography, 23
(84), 149- 166. [In Persian].
http://doi.org/10.22034/jiga.2025.2055364.1
385

Sadeghi, H. and Javan, F. (2024). The
Evaluation of Tourist Villages of Iran in
terms of Geophysical Vulnerability using

Fuzzy Scenarios. Journal of Rural
Research, 15(4), 85-100. doi:
10.22059/jrur.2024.383580.1993 [In

Persian].
Shiru, M. S., S. Shahid, N. Alias, E. Chung, S.
(2018). Trend analysis of droughts during

crop growing seasons of  Nigeria.
Sustainability, 10, 871.
https://doi.org/10.3390/su10030871. [In

Persian].

Subash, N., Mohanand, H.R., Banukumar, K.,
(2011). Comparing water-vegetative indices
for rice Oryza sativa L.—wheat Triticum
aestivum L. drought assessment, Computers
and electronics in agriculture, 772: 175- 187.

Yo

=9 e

https://doi.org/10.1016/j.compag.2011.05.00
1

Tu, J, Xia, Z G, Clarke, K C, & Frei, A. (2007).
Impact of urban sprawl on water quality in
eastern Massachusetts, USA. Environmental
Management, 40(2):183-200. DOI:
10.1007/s00267-006-0097-x

Vallejo, R, (2011). Managing Agricultural Water,
Treatise on Water Science, Volume 1. 129-
151. https://shop.elsevier.com/books/treatise-
on-water-science/wilderer/978-0-444-53193-
3

Yilmaz, Y. A., Lutfi Sen, O., & Turuncoglu, U.
U. (2019). Modeling the hydroclimatic
effects of local land use and land cover
changes on the water budget in the upper
Euphrates — Tigris basin. Journal of
Hydrology, 576, 596-6009.
https://doi.org/10.1016/j.jhydrol.2019.06.07
4

Zhang, Q., R. Shi, V. P. Singh, C.-Y. Xu, H. Yu,
K. Fan, and Wu, Z. (2022). Droughts across
China: Drought factors, prediction and
impacts. Sci. Total Environ., 803, 150018,
https://doi.org/10.1016/j.scitotenv.2021.1500

18.



