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1. Introduction

Given the numerous and complex issues and challenges arising from flooding, assessing
and managing this risk in order to reduce the effects of flooding on the lives and
livelihoods of human society and the environment seems to be necessary and logical. In
order to have a reliable and useful tool for informed decision-making on flood risk
management, it is essential to prepare flood risk maps and identify flood-prone areas. The
first step in flood prevention and management is to determine flood-prone areas and, in a
way, identify flood-prone areas, which can be achieved using various methods such as
Geographic Information System (GIS) and remote sensing. The Cultural Landscape of
Hawraman is located in western Iran, in the provinces of Kurdistan and Kermanshah, and
was registered as a World Heritage Site by UNESCO in 2021 due to its unique attractions.
Based on the control points of the Cultural Landscape of Hawraman buffer zone, which
was drawn up by UNESCO, 319 rural settlements have been established in this area; the
mentioned villages have a total of 31,485 households and 111,483 people. On the one
hand, considering the world registration of the Hawraman region and its international
value, and on the other hand, considering the mountainous nature of the region and the
possibility of flood risk in this area, identifying rural settlements at risk of flooding can
play a significant role in managing this risk. Therefore, considering the application of
geographic information systems in zoning geographical areas in terms of the occurrence
of various hazards, the main questions of the present study are: What are the most
important factors affecting the occurrence of floods in the Cultural Landscape of
Hawraman? What is the flood risk zoning in the Cultural Landscape of Hawraman? What
number/percentage of villages and the population living in the Cultural Landscape of
Hawraman are at high and very high risk of flooding? And what pattern does the spatial
distribution of the Cultural Landscape of Hawraman follow in terms of flood risk?

2. Methodology

In general, in order to achieve the main goal of the research, the following steps have been
carried out in a systematic process:

Step 1: Due to the lack of access to the study area file and the lack of cooperation of
relevant organizations and departments in providing the desired layers to researchers, in
the first stage of the research, the layer of the study area (Cultural Landscape of
Hawraman, one of the UNESCO World Heritage Sites) was extracted and prepared. This
was done using the map available on the UNESCO website and the UTM control points on
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the aforementioned website, during which the desired area was digitized in the Arc Map software, and finally the study
area was extracted with the UTM coordinate system.

Step 2 & 3: In this stage of the research, relevant criteria (21 criteria) were identified by studying domestic and foreign
research related to the subject of study (flood risk zoning in human settlements).

Step 4: In this stage, after extracting the 21 layers, the necessary processing (reclassification) was performed on the
layers used in the Arc Map software.

Step 5: In the fifth stage, existing flood points were extracted using Sentinel radar data and within the GEE system. It
should be noted that 377 flood points were identified during this process.

Step 6: In this stage, the weight of the classes of all layers was calculated. In this way, the classes of all layers were valued
using the fuzzy method. It should be noted that the importance of the classes was calculated based on the opinions of
the relevant experts.

Step 7: In this stage, the final weight of the 21 layers was calculated by the relevant experts and then the weight of the
layers was applied in the Arc Map software.

Step 8: In order to prepare the final map of the zoning of the global cultural landscape of Huaran in terms of flood risk,
the fuzzy overlap approach and the OR method were used. It should be noted that the aforementioned zoning was carried
out in five risk zones (very low risk, low risk, medium risk, high risk and very high risk). Then, the villages located in
each zone were identified, and finally, 319 rural points located in the Cultural Landscape of Hawraman were grouped
into the five mentioned risk zones, and the findings were analyzed.

Step 9: To examine the spatial distribution of the Cultural Landscape of Hawraman in terms of flood risk, the Moran
index was used.

3. Findings

The results of the survey of the location of 319 rural settlements located in the study area showed that none of the
villages were located in the very low risk zone, and 0.94 percent of the villages (equivalent to 3 villages) were located in
the low risk zone, 21.63 percent (equivalent to 69 villages) in the medium risk zone, 43.57 percent (equivalent to 139
villages) in the high risk zone, and 22.55 percent (equivalent to 108 villages) in the very high risk zone. The findings
regarding the population residing in different zones in the Cultural Landscape of Hawraman in terms of flood risk show
that out of the 111,483 people residing in this region: 0.7 percent (equivalent to 776 people) are in the low-risk zone,
17.93 percent (equivalent to 19,990 people) are in the medium-risk zone, 48.76 percent (equivalent to 54,356 people)
are in the high-risk zone, and 32.62 percent (equivalent to 36,361 people) are in the very high-risk zone.

4. Discussion and Conclusion
The mountainous nature of the region, high rainfall, steep slopes, lack of attention to the location of the original
settlement of villages, gradual physical and structural development of villages towards flood-prone areas, unauthorized
construction, and gradual reduction of forest and pasture cover are the main reasons for the poor condition of the
studied region compared to other areas.
Considering the various damages caused by floods, which can be summarized in economic, social, and environmental
dimensions, reducing the damages caused by them, especially in rural settlements that have a long-standing connection
with their surroundings, is an essential requirement. Reducing the damages caused by floods can be achieved by relying
on management-executive solutions and operational studies, which are discussed below.
A) Management and executive strategies to reduce flood risks

v" Providing flood risk maps to government and private sector organizations and departments, as well as the local

community

v’ Sustainability of materials used in various constructions in rural environments (housing, roads, public facilities,
etc.)

v" Gradual transfer of housing and facilities located in high and very high-risk areas in terms of flooding to low-
risk areas

v' Preventing all types of construction in areas at high and very high risk
v' More stringent enforcement of rural construction laws and regulations by government departments and
organizations, especially the Islamic Revolution Housing Foundation
B) Study strategies to reduce flood risks
v" Using new methods and tools for zoning the Cultural Landscape of Hawraman in terms of flood risk
v" Investigating the resilience of the local community at risk of flooding and identifying the factors affecting it.
v Finding optimal space for relocating villages at risk of flooding.

How to cite this article:
Jamini, D., & Shabani Hosainabadi, A.(2025) Analysis of Flood Susceptibility in Rural Settlements within the Hawraman Cultural Landscape. Village and Space
Sustainable Development, 6(4), 165-192. https://doi.orq/10.22077/vssd.2025.8898.1302

distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

@ ® Copyright: © 2025 by the authors. Licensee Quarterly Journal of Village and Space Sustainable Development. This article is an open access article
BY



https://doi.org/10.22077/vssd.2025.8898.1302
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

- 3 - N ) )
ﬁ,a':‘“'(:"\ . ) |
) s An Lad b arwgd g Lwg,y aol
\_/ L) 9 Liwgy dolilas
U\ 4
. a8’ \.ﬁ::\'."-"l;l:»é ?:, _‘“ «
A “ U . 7 VAP0 dmis ol VFF Dl cpoler 5 S (2ln ol eoled (ot )50

https://doi.org/10.22077/vssd.2025.8898.1302 @

Ololygh (S S e 10 (2bwg) SBolSSgw (& e Juw Jubox

TGobT e bl gl &7 o 3910

(ol Oliws S 01800 95 85 )y St g3) Ol pl et (e S ol (acds lin 01015 (55855055 03,8 ookl )
(Ql:.w;; o&iils

O ) it s S o805 ¢ o e o SCails 55 b g0 55 05,8 eyl (li S (5 s Y

D.Jamini@uok.ac.ir : fses| J s 0 kins g5 ¥

wasa [ A

: ' (g Bl
O & (Saaly cn i LI 098 (9ol Lo b Gros N9 dlavly 4 oliwg) gelg> SR N R
@YU daw )3 ey (Kin 3 jlaie ;3 @Bly (oliwg) GlaoligSiw )3 (Sunly cpl s
4 Sy bauwgi VoYV Jlo 3 o8 bl (slad ol USlo Gl cudme 25 015 )3
go8y CBlogl pl b ol Laub oo 4 dtwly (0L do Ul oty Sl cdd
slapille b1y (pliwg) gl Sl g Cudume ity S5 oo Jow dloo I Jazmo bl
- Gy gy b &S pol 308 g (o5 gl ol Bua il a2l slodae
ke 3 Jew Jad oy 3 (b (slaoligSiw ololid sl 4B plxl (Jlow
e £89 2 oo Jale VY 5l Glaghy (Lol Bam 4 alisd (dlp ol plalyga (S b
el ) 005 3litl lolis S 5 liioea 31 5 10 Sl 5| elags] 4 Lad0js sl 5
Lol 00 odlaol Are Map Hlj8le 5 0 (58 Sligeed 3,54, 5l sl oo g 450
ol Slalllas 03945t )3 @ly (liwg) ol gSw TV il Cumdy (y 0 5l ol s
Jolee) Lsgy a0 > +/AF g wlad )5 )18 jlas 1 o jlad algy )3 bl 5 S gn b
2o 2 YY/OV dawgio ylad ding 50 (Lwgy £ Joles) duoyd YV/EY ¢jlas (S alpy 5 (Liwg, ¥ s, g,
Sl ylad digg 53 (L) VoA Jolas) 203 YF/D 5 5L 5 jlad digy 53 (Liwg) WA ales)

el (ol o pde (ol

Samyd jlate )y Caliste (slading D Hilue Cures (ogad ) laadl ulas S 18 ol YETIAY o

Y dalaie cpl o Sl 5 VWWFAY 5laed o ol Jow o)bbre bld & lolysa Sles 18559530 &0

s gy g (55 Y38+ oles) do s WAY hd oS gy 5 (45 WE Joles) do s VEY/AY/YY

YEYEY ola) doys YY/SY 4 3bj s aigy 5 (45 QYOS slas) Aoy FANS clasio tov e &)U
18 )5 3108 0L 5 jlaw Hlad gy > (& Q"'\‘/W’/Yo J

oo 5 o b (5520 53 (linng) sloelSisSs (lolid ploie b U] s (Slnd pual SBT 03] (olis)S bl 51 485 lio )T
ol 005 (gl e 391 ;5> pleialy b aS canl «(ylolyg 16350 addllas) Jlox (Kinyd


mailto:D.Jamini@uok.ac.ir
https://doi.org/10.22077/vssd.2025.8898.1302

\ZA

GUT e Slad 5 e

dodio—)
S5k b (S5 5 Gy Vgana & sl pof 08 sl 13 b Sl ble (5, 4e2b 5 (S oo
Gygo & ‘09.51.: ).3.'>‘ dad dw )‘ (\ YeVY co‘)l.gso.b 9 \).iw‘) gm0 &959 4 c_é);. u.,l.e‘fl; uJu.u ;_495 9 rﬁﬂ‘)«o
5 lasl ahlusd o] 5l cuxd 4 g (VXYY o) Ken 5 Toluly) cal il b s e g489 dlas dtwge
sl 03,5 1y (£39n0 Bigy b s o) VoYE (Sad 5Tl NVE DF-Y (ool § JLS) Lo ) b olozs]
W ygebee (S855 pafiins i 5 oais Sygeo & o g8y Jlo po pols Jlo 3 (V¥ -Ye o San 5T o) 000)
S lyngs ol s Yeree 5l i AVl &S (laigS ay o) VY o)L Kan ¢ %5LS) w0 58 b cou 1) i
O Bges lgis 4 bl e oS il galgx 2 1) 6 p bl (olal Chlud g ains oo Cuwd I Jow £989
3o VO 1 psiians (clodiy 3 48 08,5 )18 Lo oyl 53l cod &5 g Vo Lyd 10 51320 (ela Lo
Jow £989 ool Jle 51(V VN () Ko 91}) Conl 039 YNA B YA sl b j0 o yauiS I3 slacs mlos
)5S g (Sl e drwgs 9 Mdy B3 (ej g Sl rewg (150 (8 3985 Bt ad (SN 4l
5335 oo B glon 5 O Sl 5 Cumar 13y b s 1 b Oyl gylas lie Ygemo 535 0)l3l S
S 15, 3939 Sl sl Ko oo 0,5 Sy 31 b Cundg > S Cawl ol 303 dgmg a5 Lol B 4SS
lnogS” aiel ;> &Bly (slayod g labiwgy ST e ol 53 (VY A o)) o o4 pasl) dils o 1,55 o)1 )3 o340
1 Oliins 6 )b 5 503 s ) LWV Vo VF (e o % s Maol) 15,03 J18 OV Jlad 5 pme o Lodls
O)ygo (8 yieS Slalllae (pliwg) Bblie (ogad )3 g Cusl 4Bl 39505 (008 Salad  @elyz 3 Juw g8y pogas
38 ¢l ol yos ooy 3blie 51 6yl 45 sl oyl DRA T YE (S o LS 5555 YE) ol a8 S
Y VY (e g "V olwild) sited Jow s (ialS adol Jolie )5 jein g dtiud Juw s clagiiw
it (o)l b ol 181 g ol i CUEl liusg) (sbolio 5 o b ablio slooged Byl S, 5 rizran
JJ)‘JJ J..w &9_95 )_gl)g e Ls..‘ol.@} Olosdl LS‘)" |) ID)\! Lg.)La.«B‘ u‘y u"L"“’ﬁ) dzol> ‘)i{.) d)b )‘ 9 JJ)‘JJ Caulao
shd cabdip b a8 Bsine i Lo cpl o (Ve V)R (o, V7 Sliae Vo) VYN (S g olao)

1 Askar

2 Prasad

3 Tan

4 Sanders

5 Kyaw

6 Li

7 Shahabi

8 Udin

9 Estelaji
10 Thalakkottukara
11 Ghansah
12 Ghofrani

Quarterly Journal of Village and Space Sustainable A Lad Il anw g 5 e gy daldiad

2025, Vol.6, No.4, Serial Number 24 \( 4 VP Ols cpolemr 5 S sl cpoler oolod oo 0



AW .5 s Lol S (6 o il

ol 1y o151 b Sllas il ) (gl gaw (g oo (aibinogy bl ) i dxts (2 lolid 5 s

WY b (VMo 5 )m o) b b 585 51 (AU odmy 9 dste s ille g Bluo 4 a2 L
9 u.,L.wl dwol> Cuduzo g L;J“') 2 Jw u‘).)‘ w.dbls L;L.w]) 0 a).‘ol}m U"] Cupde g LS’L’))‘ cJ.w) 414.> )‘ (\YQ
Slazel BB I3l Sy (52l polaie (Y YV e (o)lSan o ' gasmo) dusy oo iy (hate 5 (5)905 yol Connj Laime
49 Jw St blie (sl (oo Capte 5 5N 3 B o) (T2) VY (o) len g 5bS) sl 65905
(GIS) oLdlse SleMbl piuw Lle aliseo cla by, 3l ool b a5 canl Juw dxtme (slo Ko ololids e
A yekaie 4 cplply (VY VY o)) San g (Sl F YV o)) San 5 oload) 23,5 azee Milgs o 590 5l iomiuw o
bl lolid b 4l wund 35 oo gblio lolid (gly 115,58 o Sl 6yl GIS (o bl i
5T ) ol aals (o) o b 1y e oyblbe 48 5l b Shlud lyise &l uSuting lalidl plog] 5 dntane
.(\Vf RRARY ‘ul)l&o—ﬁ

ol 05 g8lg oLiilo S g id,S il 93 13 () o 93 (6835 LT blalygl / lelym Sim b iia
bl ol oy Sle cud 4 oSudg lojlo bwg YoV Jlo 50 o 3,84 paie clacwlis 4 456 L g
dilato gl 1 VoV 2oSin) sl o ans i oSy bauwsgs & olalyon Simd ylate T Pl it J,uS bl
57 leS) Giyo Gblio oy Colus g ailale (35 (gjp0 4295 b Bl S (W0 () LIS 1) it
dilato g SliugS o dng b 150> b 3l g o LMalligm il g lolys albaie Sles i o) ¥+Y0 (Kot
2l G 15 00 e S slas (15 pm0 53 By iy aolRSgSs ololid cddlaie (pl )3 Jow jlas 585 Jloisl g
bl sblie (gaaiy )d (oLl e CleMbl w3018 4 o5 b gy cpl 510l atily 0 jbolee (pl o o 31,
Ao > oo &Bly 2 Foe Jolos (i inte 3l Slojle pols iagh ol sl Jlgw bl glgl go8y Lld 4,
e (2lad mjei 0950 9 I )8 Joww b5 Sl 5 0L slad (Byme )3 plelysa (Kin b jlaie )3 (Sl Cumen
S e Cund (s8] a2 3l o 0 bolre Llod &y lolygn (Sim

1 Mohammadi

2 Tehrany

3 Cultural Landscape of Hawraman / Uramanat
4 Buffer Zone

S UNESCO

¢ Komasi

Quarterly Journal of Village and Space Sustainable A Lad Il anw g5 g liw gy anlliad

2025, Vol.6, No.4, Serial Number 24 \( 4 V¥ Ols] cpolezr 5 S 2l cpoler ooled ot o) 50



T Was . Ve
PRy

S ol Y

5 o> i SS Loy (i)l ad & sl (b Slbbre (5 e Sl (S e
Ol (S8 o i g mafiis ©ygo & 9 LS g0 d2lge JStio b |y (gnio g 5 (5)lel> «5jygliS e g S
ol aoeis 53 o () Vo VY (oo ¢ Sl 8N VFY ( Jg350 puald g M) amd o 5l )8 5l cod ] b
ol 1y Giglite 3l ¢ pldl i Cillisen (slaliad b caslise 9 5,5 oo JSUb Cilise s 5 (Sl puite iz oy
Otedgy s 1asl 03,5 @1y oo 511y oy 5 cullyg) 4ol s Jaallygios () VN (S0 5 Tlgy) iled o
oy YoV VYo T Sl g adgl) ol atilis dgmg ol 1o ol (odle el jd oS cul Ul by o) cBge
Pl o5 5 5233 gl 53 Ysano oS sl 5 (apd b (0B ol Sy 3 8B5S slagsl > S 5 oo 503
LTV Vo YE () Kan 5 i) and e &)

5 ol 0B «(pliwgy 9 v (SOIST Slaptuns lp i S oo p2b b 0 i o 4,
O 5195 3 Wi 0 5)US 5o 5l (B 483 (e L5 (sl () XYY ()0 5 TSl sl Jlgal il
(VABY) al3 Y+ VF) L ((VROF) ) (1A37) Mog g (NAVE) LMK ((VAFA) YlailsS ((MAAY NAYY NAYD)
A iy Sl il oS 35 g 65503 Ol sladiges 55 3e 3)lse pogdle 5 cusl 03 ) (VATY) 9y
(¥ S 58 plgd) sl il olpad 4 1y (i

Copde d Comsd &5 Canl 00d i ol 0al2 Cogli 9 (35 S 4 omie Jow £989 Sl Ll
iy sl ans by cul 3 () VY Tiln 5 () 93,5 3651 (55390 9 g Slobl gl s 0 bobe
csduaigy (slaaids abawly 4 1y sl (ol Sl 51l o e plp 1> Jotume slaylojls g a5l (ly Juw
Jio J (26 Sl g ks s Jlody (slo Ko )3 e (ESTy Cga 1y 298 UGl g e Wil lag]
2y ol byl Gl i 65 9 pgps il S sSde ganaing (Y VM (S 5 J) wims Sl
Y9905 )| -H155) 25 )8 K55 el o3lital )50 (05 5 y)l8 (530 A0l (sl W0 &S el o
Sl Gp9re Grne hgy S (FSM) e & s sainaing g0 53 (FAF-FAD YA (o lSen
Conl oty (3ble )3 jbxe (> g jbreps lajlugcdle Sl (S5l iomen 9 5lad (2)me 13 bl (olulid
Sl g liste (lapadli o by 5l (e 383 iludse 5 siuaing lp (V7Y (GLlSen 5 (gdeoxe)
Dby (4529 o815 ilsg)) b alole TWISPL ¢ 5)b) o b Lo po (slojasls (Ll g lis)) & agl3)

(hlSen 5 (olacd) (S5995) (owlidme 9 () 3208 5 (NDVI) (LS (b glis ord Jle 5 (a3 L) (e

! Haque

2 Popa

3 Anusha & Bharathi

4 Wang

> Swain

¢ Bullen & Miles

7 Gonzalez-Arqueros

8 Flood susceptibility mapping
9 Slope angle

Quarterly Journal of Village and Space Sustainable A Lad Il anw g 5 e gy daldiad

2025, Vol.8, No.4, Serial Number 24 \( 4 V¥ Ol cpoler 5 S (2l ool ooled ol 93



WY

w33 sy Lol S (65 o el

190 3l Lo e (s, Sgy 4 IS oo ol 50 ol 0ads edlail v g (VYY) () o 5 olo £ VLY
oo )90 S gakaalag (sl 5logm pobo 4 Bl oo 45T Cusl aiysanS 3l S 2l CleMb] pius
alse o aldlie clie claldd anaigy hul) e QU oy (VYA (o Ker 5 S55) 0,5 )8

ol 04 0,5l ppo dslllas Lin ol &y dol] )0 &S Cuwl 48 )F & ygo (dAxi0 Olelllas fuw Hlad b
L > HEC-Geo RAS  Juo 5l edlatnl b 35515 )5 659> 10 oM Hlad (5120 1> slaling, (siding 4 pladl
YUyl b oagy ) Liwgy VOF Sldllas 0dgue ;3 &8ly (sbiwgy YYD b jd 3l i Lidgh zols .bledges GIS
(WYAY) ohlSen 5 (o) (gl @bt Llad)S )18 o8 lad b iy )3 Loy, YO 5 bawgte jlas L digg 5 Ly, ¥Y
s S>> leizsd.)y )] oslaiw! L\ )9.4.«: ul-’-“’)-?("’ u.:L.w9) dl.lba‘.ia.gg.w 2 J.o.w o)Jabbo LS)JA)W] AL N ] Bia ‘.)
b ol o o3l GIS g AHP (ol l58lp 5 5 (oS 55 5l clodly Judowi 9 4555 gl o j0 a5 SB cslialSs
s digg 53 gy 7 g0k (s g digg 53 Ling) VA clawgio digg 53 Llug) VAY o8 (55 o Jlad aigy )3 liw,
oM )1 o) wi LS’L’“’?) u_>|9; L LW G b gy (\\c’ *) &)b Sy Llassl )l)fz..w] .)l)) )L.wu
2l Mol gl 5 slojlgale polar sl okl b (lusjss il 2lgs 5l) 05250 Gliw ol > (WA (23553)
o)) Vg oliwgy bl oo )d V¥ gas) Liwgy Ve ol youd 03g05m0 1> oliwg)y alads VYWY ol 510l LS
lSer 5 (365 (39390 MBS JE s | b (sl ] (om0 (o290 (i (pling) Como
lodges pl5 s o (gliaogy VY 53 s By s alad oo 5 (o algg & plaBl canlyl Sl alold 5 3
VY o pd VoIV cdioyd YAIY chio > A/F (4l YYFFA) o)y D90 0dgd5e Cluno JS' 510l (L g ol
S 5 Mo 05 b jlas (o s (o5 (L b ladigg )3 a5 & oy 290 LS 5 Ao AV 5 2oy
@l wlosd @Bl (oMo sl iy 53 Liwg) 8 5 (2w digg )3 gy Vel el 13 9 Sl 485 )13 (Mo
638 slae jlodlil b ooy B s ;o 5> s £58g sad sy gy B L (VF+V) ool 53y (i alllas
55 1515 9 (BUS Gibgy (olid (o) ) aileag) 5l akold ()b oS] o) e (sla)lime T oslial
2 o Ve/Y wbj s bdaigy 50 do)d VY ol (s jlad b daigy )0 (awyp D90 03905t Juopd VWW/A o> L
Orad Cawl 48,5 )18 oS L3 las b aigy ;0 duopd YA/ g o5 jlad b diny 10 oy YV/O dawgiio jlad Uy dipy
NP bwgio g 68 0 (b (ot slading )3 laliugy ST 5 o8 (s lad edgime )3 fley b e 2l (LS b
o).bbm )g‘).g ) u.}L.w9) d)iw.))f Joldo d)J.b W.J u.:\.:))‘ Bua b (g yd (\\c'\c) Lgl.ol> 9 u.‘B.)L.o Ju‘d.d)f

iyl e (b anl ol ¢ ol b ¢ wlid e e (5] Hlre i 3l s iy g Jlre laa il p> s

I Notti

Quarterly Journal of Village and Space Sustainable A Lad Il anw g 5 e gy daldiad

2025, Vol.6, No.4, Serial Number 24 \( 4 VP Ols cpolemr 5 S by cpoler oolod oo 0



VY

GUT e Slad 5 e

sd (Byme 10wy D90 (slaliwgy ded dlions (gl ;3 3l L dddllas oyl gl Lled S dlatwl s o yloles
SULPU

s 31 030l b s 4y Gl A5 g5 4y plBl timgy 53 (YVA) (lSan 5 wgys8,T 315365
g 33 busgS =y adlato )3  SliwngS g o3kl 93 3blie ;> @dly liwg, (sl olEi59Su ;> oLl cleMbl
o5 sy (S s3] sloasli J adllan gl o liises 35 (LS ol Wladgas (Sea 198 )
wliwgy sl o568 5l o yd W als L iag s guls Wles S eolaiwl jlas do (sladids ans (sl cmoj (5508 s
opl 93 ol o1y LS Wil y9iS 33 gyl ol adgs 50 493 5l il osliil b by, sble ,d oM
Ol o Mol oss Jloy dMis! (a3Ls) 9 (NDWI) Ol ors Jloy M| jadls) jadls ¢ pleol b adlllas
oL ot e 103, salawl Wil SW,b sleolygy Job o oad CB e bl olwlis sl ((MNDWI)
NDWI jle cpl p Lol wilazily jlas bl olelis gl ly 26 3, Ses MNDWI g NDWI ¢la a3l sl
daiwno bl olulid o (sauaigy Baa b (YoT)Y) o, en g oluils jimgh pols .ol atily (60 5,Kes 5 >
by Hlis ols pioed WWlodged Juw (ghuding 4 ooy Limbey [ ) (650)8 jlre | edlainl b lagse sl L
b i gL - K8 Kia - K59050l65 S5 gds dalais 0 (o500 ginatb el (g o oliwgy (Slg
w2 y90 (slad | U.ML.,).o; aS ol i ol (sanding Ak gols il S edlatwl 3905 b yue edaw Moy g
@l s Jow Vb jlad (om0 53 (awyp 3y90 Bble 1A )d YOIV 5 3)15 )18 Jow lawgie jlad (15520 5
S olagsee oy L GIS 3l eslaiwl b liw ) sl o Juw Copde Baa b (Y+VY) o) San 5 (o>Metnl Lingh
a5 15 il 3 Jlad 5l sl i

&l ly Jiw 0 )blowo dargi J O )lud o8 o s oo (L5 adlllas 3550 £9:90 b Lo o Slllas 55,0
Oz Cawl i odlaiwl pho (pl 4 oloiwd (gl (e300t (slajlixe I pimed g Cuwl 48,5 plosl oLy, sble
] §Sigy Lrwgs 00D Cud My Lwd (codgazee 1 lolygn Kim s e a5 Lo | pizmen it (lelyen

1 fractional vegetation cover
2 soil water retention

Quarterly Journal of Village and Space Sustainable A Lad Il anw g 5 e gy daldiad

2025, Vol.8, No.4, Serial Number 24 \( 4 V¥ Ol cpoler 5 S (2l ool ooled ol 93



A s s Lol S (6 o il

slaglil > olelgn (Sim s lite e oKL (sl slise Slgise iz sL3d (ul 3 s olsie (saizg
A3l Sz Sl ool eizman 5 ol S 5 lis S

93088 9 LSS ( iy, —Y

&9 J ol adllas (oldlie pole dsgoome 3 43S plonil (sla hag}y Sl o &l (sl g Sl ]
o] G 4y ol bl 3 IS yobo 4 sl 68,5 ploxil oS — morgs gy ) o3l b 45 il 50,08
1wl 4S5 ploxil j Jolye olopllas auld o (o o iagh

2 gy bl g b lojle (6)San pac g dddllas dyg0 6dgame o8 &y w yiwd pas & dax g bz ol dls o
iy > 393g0 4t ) 03lial b yal i) ] 05 (55 e b 3blin 1 S lelygn e oKimyd ylaio)
S5 de edgdmxe ATC Map 58l oy 0 o (b a5 el s plul joShe colung > UTM S8 bl § oSy
ol 04 gl il UTM Glaiws i b dalllas 350 dalais colps )0 5 Cawl ol Cuzud

adllas )90 9090 b hasye (2)1 5 (I clagsingly adllas b imggy Sl sy ol 53 ipgus g pg> Al o
2yl 0955 4l 3 g Wlokds _pluolis (shmo Y1) Lo ye (slinylono ((lod] (slmolSigSen 13w b (shiviizy)

0V Jsia) Conl ons asuie Y

g5 4D 03wl 3 90 (LAY ]Sl dga g olw! =) Jgan

2l il 2y 999 2 Fgo Jolos ol il 09 » Py Jolse
Jow Jow E935
Arc Map 58l p 5 55 o1 slox] e dgge (o W jl ol gl Pl (sl e
2 SRTM o jlgale 8139y 5l o gzl 5cul elis)| dgge (sla s W3 5l ol gl Sl Sk
GEE
Arc Map 35l o5 55 ot sl ol oy asls GEE ;5 gl cSl3g 5l os slool Pyl
Arc Map 330 55 5 o sl S99 Cumbge asls Arc Map 53l 55 55 o sl odls I alold
Arc Map 530 55 5 o sl 2L e 5,85 Lasls Arc Map 53l 55 55 o sl &l53g, il alols
Arc Map 35l o5 55 ot sl (sslgonl) (sy05 palis GEE ;5 Jistiw o lgale cSlg 3l osds gl 5l w2y gl
Sy
Arc Map I3l p 5 )5 o sl 95 Cagby jasls Arc Map 1580 55 ) o sl gaie sl
Arc Map I3l p 5 )5 o sl s Cap> Arc Map 1380 55 5 o sl aw bl
Arc Map 53l p 5 ) oss sl ol Arc Map 53l p 5 )3 oas sl ols oS5
Arc Map 33l p5 ) oss sl Lol sl GEE wlobs jl ons gl Sl <Uly,
- - Arc Map 53l p 5 )3 oas sl L1539, WSy

piY lo iy el 3)90 sbaY (g9) 2 ABTY s 4Y glgwnl ) an ds el )3 ip)ley Ay

sl 045 plosl Are Map 1l a5 5 () & 5958y s 9 5959 4 yiw) S ddome (gl

Quarterly Journal of Village and Space Sustainable “. \. Lad Il anw g 5 e gy daldiad

[ ]
2025, Vol.6, No.4, Serial Number 24 \( 4 VP Ols cpolemr 5 S by cpoler oolod oo 0



V¥

GUT e Slad 5 e

Moo slaaigy ololis 4 pldl Y Jisiw ()b pglas g GEE! wlobw 5l edlitwl b als o opl 5 oo dls yo
Zob ilonds duolie w b ()byue 5 ()b joy 90 (slaodld pho (pl 4 sliwwd (sly ol o adllas 550 ddlais
Sl polad Sluogiad & 429 b Cusl 0392 YV 90 astd)lo oy olalygn (Sin 8 jlate )3 e g3
ol 48 ai de ol ddlllas 350 639a5e | jeS e Fu by yla 1y (STl balyd (3 (g)lp paal culild oS
Eoge 4d 4w jgy 4 borpe (55l S)) Gloygn (Kin 8 jlate )3 Juw £589 5l 8 jgead Cunl 1S5 & p3Y
Jos 4 o3lznl g9 (g9 Liubad (glyl> pgliad 5 oMew (slavdigy ololis slp ddllas pl 13 .l 039 V< V/VV/YD
s blie (plolid gl ()bl B3k by 1 g 13,5 edlital dibe yibd I 5195 Bl (gl iman sl o]
ool oMew aip loie a4 wul Bl EalS 69 (g9 i bayl ) a8 solaw ;D deld] 3l oad ealizul
s ] b g sl 00 Are Map 1381 p 5 5,19 GEE ailobw jl 368 (2955 55 (oMew bl& glyseinl (gly .nilonds
bla jlade anly8 cpl o diloads cuildy (oM bl &jaw 4 (oMow slading Houl I3l 5l eslawl g (slalags |1
adllas ;3 ol gl il (o Maw digy Como iomiw (gl cyeud )0 () JS5) Cowl 035 alads YV ¢ fuuw 0l Cuily
535 oo g b SIS (s 5 ol 005 sl 158 P sloizg B s b 0 ol gl eyl
ol adlllae )3 (Moo slading 5 )9S (o Slrdigg ol (ol J> ol 0l pLlid 55 (g sladigg
sl )9S (M (slading 4 Conns adlllan 390 039050 )3 (o sy (Lol W13 (392 o)

o -uE oY 'uE ol 'uE IATRY] 'uE
VYW B 5o) Jotien i glal 1ok o) puid (oo wigp
z
='
5
o 4 2
(:3 _,s-a_,g oA G,J [EFEE
o i z
“ V.90 - Y8 5
o
3
B vio-va
OR v -y
[
=z
“ X0 - Y5 =
ow)
s
0\ Yoo ¥ g
- 7S
Ololyed (o2 8 Jis 13 00 gl B! (HMaw sy ) JSUG
! Google Earth Engine
i i < 55 LIk 5 og b WL
Quarterly Journal of Village and Space Sustainable A Lad Il anw 55 g gy aollad

2025, Vol.6, No.4, Serial Number 24 \ { 4 VEF Ol coolemr 5 S (ol poler oolad oiidiongs



WBR s s Lol S (65 o il

LY den Glids oS Cjgo cpl 4 Cowl il dslee Y olod Glab jg dls o pl 3> 1puids dls yo
dbogiye (lolid)lS  Gliire Jlas bl Slib Coenl cunl 1S5 4 oY lond (3 535)) (3B )l eolil L
sl 05 dunslro

o3lizol L 5 55 10) dlogyyo skt S g e Lauwgs WYY (slad¥ las 9 Al po ] )3 pim als e
ol 085 Jlosl aayY 59 Arc Map 1581 p 5 55 doldl )3 9 Cowl oids dpwls (55 (wSlke g, 3l

5Se8s e s Blod & o Sleer (Sim 5 fite (st leg 425 43 (51l 5 it el
dy90 0390 sV Cumwlus aslllas (pl jd OF g, il edlatwl o .l o oolaiwl OF igy g (556  SLigmon
B gl g LB L S808 g el Sl ok il dibaie Sy lolyon (Simyh ite aSls il 039y ddlllas
ol > el ao b sl 00 nas s sl (g ax Shlud g L ol leie o Ol 5l (e
A el 53 (e dnsla JUS 53 (Joie (sladled UoyS g (6 i (5 Ct Jw jlad 5> slaaiyy
o b oS o) oS g i 53 ke csiatiy ol 55 & o3 i 5y (5t il 5 €8
2 9 Slodd asuile digg o 5> @ly (Slaliwg) (g Cul 4135 bl (3b oyl g 5Lyt awgio jlad oS
Sl g Sload (gai0g)S Ho5de ABD Jlad gladiny 3 lodgr (Kin ) jlate )5 @Bly (pliwg) aba VIR Coles
Ll S 15 Lo 350 005 ol

Obye 0a3LS Jl plelyen (Sl (Koo 8 jlate )3 Jow jlad ganainy 2 651 o oy 2 Sl i Al e
 lad gloorysy (g Spate b (Sl e Gl {ldd (Stanamd ) olygo ojlol olul ol 01
Dy )18 e dy90 (Bolat g oSy dladbeds clls aw )

VA 23 ¥7 Jobo g a4l V5 5 B> F cr 3 Y0 (o0 5 plolysn (Kin b jlaie (5L Cusdge LI 4,
b izw 9300 )18 lnl jeiS Gye ) dalaie pl ¢ s Cungo Llod @y (Y JSUE) Cunl onds &8l 4l ¥ g adds
23 Slll @ g 353l gl (puly (gl b 5 led)S sl 53 GhlslS g gattis bl (slag b g ;|
Sppl> L o (6 ame 5 S50 ool o s 95 b o o 3 5 43,503 1y oLl Sl
o g 05 paio dglio ol gl § bonie (850 slooligsS) indi Jlsn (lad (350e & 2lee
SleMbl 5 ol ulol y; (UNESCO, 2021) el lelyn dilaie olSlo (555 5 Simd plote cgla Sg alex
slad ol > (oliusg) abli VI (ol yon (Sim b Jlais 35000 4l (pizmad g oll Sl 3 p0 lawgi o e
ol dtanly o ab base 4 a4 o)) LSl el Cuiyre a5 ol aidl ) ainl oLl

Quarterly Journal of Village and Space Sustainable A Lad Il anw g5 g liw gy anlliad

2025, Vol.6, No.4, Serial Number 24 \( 4 V¥ Ols] cpolezr 5 S 2l cpoler ooled ot o) 50



V&

GUT e Slad 5 e

o “E oYy e
Moot *nE
L«JA‘)
.‘Z w _,S..»_,i (% x;.:j [EYRE =z
; o
e o
b
Z
z %
* z
o
r
3
=
2 Z
N =
° -
“'_‘ .
%
3
¢° "E A% "E

Oyl € 33 5590 83gue Curdge (yivled - Y JSWi

0818 Jukxi g yaisly —F

2 Foe BV Jelse 4 bgryo (sloadds ond ad)s Jlas 3 ol Bua olul p Giegly I Gise ol
ol 04 gyl 55 Jole po d bgsye Slids Jolis o baaids opl )3 .ol ol dnd Juw 589

b i) s Jole i ol o Sl (Simyd e > e s s > ol
Syg0 w39 ol (it s Jale 5 J (Y Jyin 5 ¥ S) a3 pe (L5 e Ll g b sl i
539350 3l T apd ;L5 8 Cd 8,5 )5 a3 Yo /5 B )3 YW/ ad 55 gy yioohS VoV e b alllas
203 YA/AY) 350 MV 0liw b 39350 (oMew blis duopd syt 48D o LS oS piored Gl dalllas )90
P S cadl (2l sYU wsly Ui pre opl il 03 5 an 0 WE L+ adb > @dly cudd o (oMo blES
3y90 03930 53 (2l abali oy i 9 (p FeS W30 LS S )] Jole ogad )3 sl Jew g8y (ogad
WAYNG) ol oy i o YA U 420 VOY » clay )] adds 5 Cawl 0090 by pedaiws 5l 520 YYD+ 4 yio ¥V adllas
alads YY) 29390 (o Mow bl dlasd 1 yiiin dad o )l ol piomed Gl 00y (olainl 095 |y (mye sioshS
s G Jole jogad )3 .l 48,3 )13 e VOV Byie VYO olad)) dids )3 (0w bl& 0oy FY/VY Jolee
e LB 8T 9 am3 00 ludgy | dalllas 3)90 039300 Cnlis (p jidin ()8 L9 s S A3 0 (L5 aaidly
Jole b bl o slas )3 518 805 Jled s 53 (39390 (oM blis 0oy YOIV Joleo (oM dlais A0) 39550

Quarterly Journal of Village and Space Sustainable A Lad il dne g5 g b gy aolllad

[ ]
2025, Vol.6, No.4, Serial Number 24 \ { 4 VEF Ol coolemr 5 S (ol poler oolad oiidiongs



A s s Lol S (6 o il

DL =YY dads 5 Colus mpe yoglS YIVIAY L o)y 390 d9i50 Cnlue 38T amd o i laasdly Lol
5 il ol > (Ssvse oM blE 1oy Be/AF obeo alais VAY) 55 Mo bl oyt g sl 48,5 )3
= /WY aib o plelyer Sha (Ko s e Colue w1 amd o i pdaw Lodl Jole ogad )5 aidl .ulais S
LlE doyd YOIAR Jsles dla YY) 35 om0 L bl i 5 48,5 518 (mye yioshS Y+0-/5Y) /YA b
IYY B = IVF il amd e bt aasbly o alaie Lol ol by L)l 5 .casl 43,8 518 aib oyl )5 (Lodhows

bla oy i AL /YA ddb g atb pl g cunl odby jolaidl dgs & 1) (mpe yoglS VAY/YY) Colus oy yiias
Siloaly (gl 3g3 53 (2w blE do > YA dgis Jolre M dlads YAQ) 1y dg250 (oM

N N
\\’@E \\'@k
< :
ew,l e
{0 (az,3)
T3 allan 390 03gne (3 anllan 3,90 o3g0m0
34590 b B1E b Saran Jow bl
. e, by,
FPY - 10F- g - s
SERTERNS B8 wy-vr
[ ISP S AR
[~ SAEEER AL
Of rre-rra
-_a-x- v-_v-ﬂ# _a\ ';,a,l.f

N
\\@u
<
CR e 330 03300
. Osrge e bli
g,
Wi
%
B b
oA
Py
e
00 ok oy
g .
Bl g
g .o
v SN e s
skt & - — s
N N
s s
e Ul e it
Ol O IND
CA aaltie 3590 adgume 7} adllian 0 039050
 dgrae Jeu bl 4 Oyran Jow BE
Ly, & Ly,
g -vr--1r T -y
g -rr---vo - Y .
BRI 1 o -y
O -ra-rA % i
g v g 5ot
Lav oo S
il R S
o — S 7 %

oblysd Sl S yd ik 4> alale Usw! g gelaw Uou! dUiow! coud S (£ 1 coawd gbrduids —Y JSU5

Quarterly Journal of Village and Space Sustainable A Lad il dne g5 g b gy aolllad

[ ]
A (4 VP Ols cpolemr 5 S by cpoler oolod oo 0

2025, Vol.6, No.4, Serial Number 24



GUT e Slad 5 e e

o Uil g gehanw Uosil Uil s g U5 )1 o Jolge b bad o Sl Y Jgaa
bl wo,s e b Colue N bl wo,d  Jew bl jieghS) Coluw .
Jaw 39290 (@250 yoghs) e Jaw 39290 (@ -
YAISD ) dYV/S FEY - \1F- ya/ay Ny YYE/Y 2
¥rive \SY VYAV M. — ¥ YA A aar/ry WV - YY
Y/2A A0 VAV ISTRVER VE/AA 5¥ WY/ YY) - Y5
WIVY sV AFO/VD VA e - YA VA/-¥ 2 ava/ YoV -
£IvY v W0V/AY YY.. - YYD WY t5 YYA/FY o) — V¥
Voo vy FIFE Egome Voo vy FIFE Egome
bl& so S bl&S oslS) colune bls ao )y S bl&s yioglS) colune
Lo e e
e 90 (@ e 290 (@
o/ov v VPA/RY — [0 — Y/ <A ¥ Ve Cae g
YY/-¥ AY WV/AY ~YIA =AY W/FY v aa/\s s
a-/ay Y VAVV/AY YA vo/y a0 £YOIYY b Jlad
/s v YEVIVE -/a) =¥\ YAYY A Far/vy g
/Y A Vev/sy ¥IY — o Vel A YA YAY/4 b i
Voo vy FIFF oo VeI 3 DOV/¥A N
4/00 vs FENAN o oy
¥/AA \o BYV/AY e
B/AY vy Y5/ o Jlid
Ver vy FIFY Egeme
B aoys o bl R it b aoys e bl jeshs) Colue ot
s 39290 (2o sioghs) Jaw 33290 (&
/Y A ¥/ — Y5 = -YIY VoR 5 v-/\g — YN ==Y
Ve /AA ¥ fvo/fy VIV — =+ /VO Vel oA YA FYYIEY =& = =+ VY
Ya/oy e VA-Y/¥Y —IVE— LYY YOI Wy Yo0-/5V — VY = /YA
YaNva A0 \OF YA =/A YYIE V¥ War/vy YA = \]o
v/sa ¥4 YN VA - Y4 B/t y. Y5IvS VE - Yy
Voo YVv FIfY Egone Ver vy FIFY Egeme

@8 M SB(oulidiope) Jole (b ol p plelygn (Slea (Sanj Jaie 3 Juw b (cabding 390 > (gl (slaadl

WVVRY) ol i (e Sl ) IT il (i g 55 (¥ S 5 F S a0 05 Gl by sl 68
2 (o bl&5 2o YVOF oleo o alais VV) 330 o bl&S oy i 9 Gl 03 yolais] 0g5 &y 1) aslllae 3590 0390500 (m150 yioghs
i md o i Lol SB Jole ogad ) al oid sdplite (gt Kol + Siw dwlo g 30,8 (5lyeglSiS) V' liid o 4o
b a8 olaaigy 181 g Canl o3 Lolas] s a1y Colue oy s @y yiogkS YEAVIVA Corlus b i (Selpp /Yo 51 S
2> o s p 8 A ole Cundg awyp ol dibo pl 4 by pe (3 e LB Ao p> AVYRA Jolee oM dlas YYV) Gl 03 &y
W) 350 Juw bl o yiST 5 Cul 48,5y 15 1) dalllas 3590 0390000 (SUad (i cpipo yioghS VACY/+0 Colune b ol i b adls
s Juols (glaadl, ol (5)5 Jolo b bls)l o .z 8 18 oS i b dils py3 a5 (35290 Juw b do > YE/AY olao dlas

Quarterly Journal of Village and Space Sustainable A Lad il dne g5 g b gy aolllad

[ ]
2025, Vol.6, No.4, Serial Number 24 \( 4 V¥ Sls] cpoler 5 S 2l cpoler ooled ot o) 50



WA s s Lol S (6 o il

5 Cunl 02> olaidl dgs a1y lolygn Slaa (Kb yd aie Colue oy @pe sioghS YYOVY Colue b Jliale adb s> o ojlis
bdaly o las 5,8 adds ol )0 56 (39390 Jaw blas doyd FF/A Jolao 3350 Juww dlads YFD) 29390 o bl doyd g 2l oy st
Oy @y yoghS AFOY/AS Colue b +/+V b+ dab aod o ol Ladidl Juw £689 p Foo slajlne 5| (S5 lgie 4 Sy, Jole
ool (3o YWY Uoleo Juww alais VIA) 350 Juw bl& duo pd 5 0l oy ki 9 Gl 48,8 3 1y loljor s  (Sin 8 laie colue
03g: ylako Vo v g yioalo ¥+ dalllae 3,90 03940 1 (5l jiaS' g (i A3 oo (i naidly (3 Jalo L dlaly o sl 03 £ dilo
g9 (pl b ol 0368l 3la] (moyo yioghS V+AVNY) dalllas 590 0390000 Cnlino yidiias ) cyionles Voo U iodleo £V L)L dibo 9 Cl
i 4 bgsyo (3990 Jaw bl 2o yd Fo/OA Joleo 39390 Juwo dlais VOF) sl 03 &y o )] ) a8 bl jritiy amd o U5 Lnaidly

Gl 039y yiasko £V U piasleo OY 5L

TorE R O L e e e e
N il 5
=3 ®
] s
b e
L ! (3 aollie 390 03300
3 astline 3590 03900 39230 s b
RN o Ly,
T ot u
O6 e Ko el o x
Pam grgaiaiKim Faal %
e d &3 \;l
z vil
Pow o2y Py P! f2 ™
R A A 7 . . BRI B T T
—_— — e Lo Fasks

N
N
N \» L
W F
4
s
; pyeeeT]
) sl
o
O S 78 adlian 3580 03300
Syrgn o bl 35298 Jou lalii
G
® Lowgy 4 3)
38 Q) olitsTlesS ks b
[ e g .-
K BB oy
Slyile P08 b
O oy 5 e G0l o v
2o A o e P f,
/] b - ] > & -
[~ P & O ks san i £
av 1T ' (Y O X
skt i AR - — gl g

b

(50 sleo) Oty
R adllae 5590 e39ama (78 astthae 5590 e300

29290 Jow blE S9zan Jaui bIL
Ly, R Y)

AR ATRYI N g -
Ol sre -5 SRR
O -y V5 - oAy
O V- -are S LAYAF - lFY) ; y 2 .
[ S S O nY-en ¥ c / § 4 b
ST 3 r‘,‘..,u / : | PRI (T r’»‘,u : \:
uﬁ)l.z 9 gu‘s) “fé‘)‘ ‘5,4)!5 crﬁ)ﬁ S ‘wmw)’ ‘_5&4.“3.3 -¥ J&w
Quarterly Journal of Village and Space Sustainable A Lad il dne g5 g b gy aolllad

]
2025, Vol.6, No.4, Serial Number 24 \ { 4 VEF Ol coolezr 5 S (ol poler oolad oo



GUT e Slad 5 e

YA+

sl 5 Bl Byl 61,1 o5 ) S ¢ quiliiiomn ol | da yo i Y Jgu

bl ao,d Jow bleS Coluo Ao yd Jow bW Coluno ‘
s 3290 (a0 yiogkS) dow b 290 (e pleskS)
ISVAR YV YEAYIYA S (Selpy [ Jgus 51 YoIvY WY AATANS I
Sl /P (g
AT Y YSAAD . . aoY/AY IX
o
AYA/AA How vV/os N YIYA v
Y/\Y A BAIAY How (59 [ g i YSIVR Vo) VATE/AD VI
Voo YV FAYE E90ome /% Y- SRAVALY VII
£y vy YA+ /Y0 \Y
Voo \a%% FIFF Egecme
bl ww,d Jow bW ol KW Jow L& ol )
. 2 52,8 .. . P
s 3290 (&0 loghs) Jow B dgmge (@20 yleghS)
£ vy AVZYARN $529LiS” Cyne VY'Y I} Yo/¥o ObiuagS /055 s las
AIYY ¥\ £oV/VF D b YY/AY a. YY/o oy
V/oa 5 FEIVE J; s /YA o AR K 0y
£¥/Aa Y¥a TYOUNN Sljale YSIVR Vo) VAS¥/ -0 3bj
YI¥D WY VO/FA liwgy 5 sy Gblie YEIAY wa WEV/FY oS cud
W £ Y /EY b oo - /A ¥ \AYR oo
Y/50 Ve oIy o o V-5 ¥ av/v ool s /als
Voo VY FAYE E9eome Voo \a%% FIFF Egece
bl no,d  Jow bl Cobuwe . Ao yd S b5 Coluw )
ok . oy,
Jaw 3290 (&0 seskS) dow b 39290 (@250 yieghS)
TEA/AY £V - oV, VY VA \YOY/A8 o= /e
£+ /0A or VIV oy — £Ye A¥Q Y srols [N = o[-V
vo/vy v VoANY Yo = Yen VE/0A 00 £50/0A [ \YF — o [ovay
VENA 7\ asY/a¥ VY. — AT \ZYAN yq Vo¥e /vy o[-YAF — +/-F))
N7 £ YAt AFe = Veen VEIV Y TPy R AN YRV
Voo YV FAYE E9ecme Voo \0%% FIFF Egecne

Ao g, o515 sl o515 Jale (i olal gt Sl (Si i 3 i o sz b bl

Joia 50 JS8) aad e (i imgly (sloaill (S 905 Cusdge (adld 5 (lyr &35 (adls sy, I alold wolx
weladl dgs 4 1y lelysa Sla (Sioyd e Colue oyt VFFYINY Coluo b +/YY B+ ddb odls (ST Jole 3 (¥
Dlais )3 318 < JADA L +/¥VY ddds 3 (D550 Juw LIS duo)d FF/OF Jolee 3y90 VFA) 39390 Juw blis cu ST g Cawl 00l
Jaie (@pe yoghS VeOUVR) Colue (p i «o/VeF b o[+ ¥ dids amd o L ladidl aldg, o515 Jole L bLs)l y
alads V¥) 29350 Juw bl duopd g ol g /VeY U /oM adb 3 g sl a8 S |y lolysa Jls (SKin)s
Foo sl iy dab dad o lis asl sols jl dlold Jole ogad 3 .Cusl 03 &) (39250 Juw blE o pd YAIFS Joleo

baiSEl Abg e g olys pl53) VIT o iakd) VI (g Sl + Kt dusle g 50,5 (slyaslSiS) Vo oMo cslmiiad) IX o Lo 5 Sl W) IT .1
(canglgd) IV 5 (£lis) o5 5 bt glaslanss

Quarterly Journal of Village and Space Sustainable A Lad il dne g5 g b gy aolllad

[ ]
2025, Vol.6, No.4, Serial Number 24 \( 4 V¥ Sls] cpoler 5 S 2l cpoler ooled ot o) 50



AN

w33 sy Lol S (65 o el

webaid] 0gs 4 1) adllas 350 03game Cnlus 3l o yd YAFA/AY &S Cunl adlllas 350 0390500 )> Cnluws oy yidin (Il yio
s 50 Alog, lalols Jole L byl jo .l a8 )3 )1,8 ddbo -l )0 55 35350 Juw blis doyd g 0las o yidin g Cauwl 031
wepa> ) bl cuwl ol b 1) denge Juw bl o )yd g ol g Colue op g o ¥ov 5l iy ddb dad o olis
2 g Cunl odly idgy 1y denge Juw blE dopd g olaad g Colue pytin Frre U e ddb dad o Ll b )08 s ls
duo)d g dlus g Calue oy VA B VA dils oS sl preo ol 0L Juols slaaidly 81,5 4)05 CunBgo adlis b bl

Gl 02 yolaid] 3g8 4 1) 39350 o blis

1 aslline 3390 039020

T 3920 Jow b

W@F
S
W) o515 o3l o1y
(Km'KmA" (km'km*")
(07 anlie g0 a390me C3 allsosygeoagame
% 0g2es Jaw bl 39790 Jo b
@ liwgy . Ly,
[~ S ot -
Y& oxy BN A BV
XA “AF - ANF
& 5757 SRR A ]
g v o8 rrr s
a » T ) g . ,b - J- \d
aghs - — i glS
N N
s S
a3y, 3 alots a3l 31 aLols
(y5) (20}

2 anlllas 300 03500

* de7e o Bl

Ly, R )
“ s “ Yoo
Yoo Yoo
o e
oo e -
>Fe o
LI A A% o\ T r.
Faghs - — gl
N N
@ ®
S s
Sy Cuige s bz @y st
C aliae 30 03390 CR adthesypuosgane
397 Jow B Sgnga Jow WS
. Ly, . Ly,
~YFe - -DA -¥F.
-av--n B AT R
o '\ w DB e Fr
g -~ g tro-0s
g sv-ve & AV
LI I T \d o &\ A8 r
Eem— e Pagts LS N el

Curige 5 ol @598 (ad L g (aildag, g 0dla) 51 dbold (ildag, g o3l 51,5 (slaauids —O JSud

ey

Quarterly Journal of Village and Space Sustainable A Lad il dne g5 g b gy aolllad

[ ]
2025, Vol.6, No.4, Serial Number 24 ' ' V¥ Ol cpoler 5 S (2l ool ooled ol 93



GUT e Slad 5 e

Curige 5 oy @508 (ad L g (4ilsag, g 03la) 51 Abold (aildag, g o3la) 51,5 Jolge b —F Jouo

\AY

T
b aoy e bl Jow bl iogls) o lono
Fogks) Glag, o515 bl o3l o515
Jow 29290 29290 (&2
(& Je
YA av YYA/A N Yoy ay VPRV A
VOITA oA Y- 08/¥4 Y5 = o[¥Q /08 A PY- /¥R SYVY — < /AR
/DY 55 Ve -VIA JeEY = o [SNF Y\/VO AY Y-Y/¥o IAS —\IVE
oy ) A+ IAA oSN — <[+ AVA Y/¥o W Ao VYD — Y/¥
YAIFS VFo FAV/BY A& = o/yeY /0 W Ya/sA YIEY — 514
yeo VY £YFE £ gozme Yoo Yy FIFE Esaie
W oy o b 125 S b5 soghs) Coluw
yoght) aldag, 5l dlold bl odls ;1 aold
Jow 39290 39290 (&
(& Jo
YY/AD V0 YOV /SA -3 Y/ A YAY/-¥ c e
VOIYA oA PRV/AY Yoo =Yoo WAT £y Yo/SY Yoo =Yoo
WiVY A Y Y Yoo o Yoo UAN 1% YSY\0 Yoo o Yoo
OIAY Y TRVIY Yoo o ¥ v/sa Y4 Y¥A/A) Yoo %o
YAIY VPE YAYY/YY >¥.. YYD YA YASO/AF >¥..
\eo VY £VFF £ g0 Voo VY FAFE Egoxe
Coaluw . o yd )
bl sy Jaw blES ) Coxdgo bl ) Jow b JoglS) Colume Wyl adld
yhogl o bl
o 25230 SS9 25290 (&5 ok
(& s
VTS v £\ —Yf. - —BA AAAY Yy FoVY/f N
TATAYs Y0 /ey —OY - —\4 Vs ¥ ISYAY) FYew = AYe--
e/ 110 VPYSIVY VA=A VYYD VAeoo — E¥enrs
\YIY 5 VY - 5 Y T
¥/vy YA ¥Fy/as FN-Y5- Y QYeee — VEr o
\eo VY £YFF £ gome Yoo VY FIFE Esaie

(2L b 3)F (sl Jele dw (bl Glelygn Sl (San )b jlate 3w lad saising 3)90 )3 gy (slaaidl

il S gy 3585 3L Jele 3 (b Jpis 5 5 S) m3 e A5 S Cagoy (ol 5 (S s pmnls sl
5 dad VIY) 29390 Juw blE o pd g 3w oy yidis 9 Cannl a8 S 1,8 </IVF L +/Y Al 13 (mpe yioghS YFIWAY) Coluo oy i
b /FY adb sad o olis gubs (8 See7 (glaenl ol b by .l 48§ )8 adls pl 15 (39350 Jaw bl dop> YA/AY
o blis dao 3 g 3laas o ity g 03 olaidl ags & |y loljon Slas (Kimjd Jlate (xoye jioghS VFFY/Y) Coliwe (i +/OY
ol ogad odd Jwlbs gasl cul 48,8 )18 /FE U /Y dab 5 (59390 Jow bld doyd YNTA Joleo alai V+V) 35550

g oy iy Iy addlas 590 03ga0te Cnline oy sy criye yioghS VOFY/OV Jlade b /) U F/A dalo s2d o lis (889195 Cugloy
Gl a8 )5 )5 adls pl 10 (39350 Jaw bl 0o pd YY/TY g alai VVF) 3350 Juw bli diopd g dlaw o yiis

Quarterly Journal of Village and Space Sustainable

2025, Vol.6, No.4, Serial Number 24

h(4

Lééjl.,\ibwwjijbqju\;l.aé

\F. ¥ ijac)%}%&gc()tﬁo)ucwo)jé



\AY

esd sy Lol S (555 Jow o

N
s

S sslpenl sl

G e 350 0390m

R ]
# sy

0% -n oxa

SR f-¥9
“FY Ay

o0 ar-.es

g 5 oM

AL by 3 LD
CZ aliae 590 0399m0
290 o blE

o Ly,

Sy Cusb; 2 ls

C73 asllhas 5,90 o398m0
© opree Jow bl

® Gy,

Sl 95 Cugb,y (el 9 (S5 5195 (5)lgeal (ad b ( LS (iwigy 3,85 (sl sbaddi —F JSw

Cugb, adli g (S e95 (5,lg0al (adli (AL Liwigy (3,85 (sl Jelge b dad o Sl -0 Jgas

S 9y
b wo,s Jaw bW o luno oWl KW Jow B poghS) Colume Gy et
Jaww 35290 HogksS) &)lpeal bl 35290 (&2 P il
(@ S ng o
VF/AD oF YEY/IYY ANEERYAL VY-8 oy W00 =¥ — < IYY
YAIYA Vv AVA/AD ¥ - 55 Y-/20 va YVE/A AIYY — - /va
YV/¥Y VoY VESYIY SI¥V - oy ya/av WY VFVA/AY Y eIvE
Yo /¥y vy Ve SIVE ooy — /o] vo/24 an APYYIVE YD — -/
a/.y vE YOF/NY oI5 — I a/.y vf FY0/5Y JEY — L[5
Voo Vv FIFF Esacee Voo VY FIFF Egoxe
KW Jow Bl oghS) Colue  Cugb, S LS
b 9290 (@ S g
o
YA/RY ARR WYAA Y- ¥V
YY/¥Y \\id AN PING ¥IA =51\
YY/AY N AYAIAN SIY — VIV
a/-y Y¥ Y£a/A YIA =N
O/AY Yy WYY/AY VWY
Voo vy FIFF Egoxo
Quarterly Journal of Village and Space Sustainable " Lad il dne g5 g b gy aolllad

2025, Vol.6, No.4, Serial Number 24

\F. ¥ Oujscju%}%&gcr)%c)ucriuic)jé




\AF

GUT e Slad 5 e

Ollygd (Ko y8 sl (abdiny slwl) ;3 23wl 3,90 ABTY Jalge @y (230459
ol 015 dslira loli S 5 liisen i ) ozl b oslizal 3)50 SN laaY g dope ol 5>
CIE s VY IV iy 55 S by 85 5 bl b oY il il (b (Y US)
L Losl jasli /oYY ke b (S )S5005 cashoy (adld claa¥ ¢ puSe g Wlodh polaidl s 1y (g ooy
1o YA e e b 31555 (06150l 615 sl 5 ool 11,5 aus Ll il (sladsY 5 +/+YF o

Slodly olaidl dgs a1y 5 o eSS

ey WKW
aileagy w15 2
siler o517 N .. fY
ool jlaloll NN YA
Ailsag) jl aloll I .. Y
Sl N .. f
LS fhe 30 N |,
gLl ———
At ofs04

Clls, I . .t
N (galaanl) 5 p) ol I .Y A
A Farad Cuaby aSLl  E—
ol Gsad adly I .Y
ATy Coalps ALl I . \d

aliia Lol I (.Y .
b vl S .Y A
Lol adll N |, Y5

pawis-pe ey IR
EL,) | . (sYQ
el o I Y
l-_r-:-& I . .Y A

N KR NRR oJehs o[hes

@y 2990 AT a4 adly jolaidl (59 -V JSw

dowr s (5 20 )3 GLalinwg, (lwlind g Jow jlad Blod 1 Glolyon (Slea (Siay8 ke (aled (v

U9y J okl b Jow jlad Blod 4 plolygn Slea (Sin )3 jlaie ole aaing ogad 3 0ad Jolbs sloadly
gy > 2o YA (mye yiaghS FATY) adlllae 5)50 0390000 Colua S 51 (5 Jgia 9 A JSU3) 230 Lt OT
9 0L Jlad dny 50 do 0 VF/YY clamgio s gy )0 Mo yd YY/VY (o oS aigy 10 4o )3 Vo /AY (08 Hluws jlas
Lyl o0 5 485 ©jge aalil (bl g @ly )3 sl 4B8)S 118 b5 Hlewn Jlad digg 3 woyd VI/OY
ol 5t o sloing o o ol B &y ool e (i Jiia 1 I (528 OF i, 5 ki
ol 285 )15 aslllan 3y90 ddlaio o8 Jlos 53 [T o oLl Cusbgn Llod &) jsSie aing

ool Blod & ool Sl (Sit o fain 3 lly bty o595 TR i candy gyt Sl ol
8 Sl o5 e jlad digg )3 adlllas 3)50 039500 (slaliwg) I S gup w23 o (LS OF (g, I oolitwl b o
dhwgie Hhad aigy ;0 (Lwgy FA Jolee) woyd YV/EY (jlad (oS diny 5o (Liwgy ¥ Joleo) biwgy duopd +/AF 5 Wilaid S

Quarterly Journal of Village and Space Sustainable “. \. Lad Il anw g5 g liw gy anlliad

[ |
2025, Vol.6, No.4, Serial Number 24 (4 VP Ols cpolemr 5 S sl cpoler oolod oo 0



B s s Lol S (6 o il

D30l Hlows Hlas gy > (Lwgy VoA Joleo) duopd YY/OD g 0L ylad diny ;o (Liwgy VWA Joleo) o ys FY/AY
llyge (Sl (Sin 3 slais )3 @y (oliwg) ol gSw 53 (Sl )l YITAD jlamd oo (Ut5 ulis (ypimen 1l S
FAAY cwgio jlas digy )3 (Hlgls VYA Joleo) duo 3 YAIYY las oS digy 0 (hlls VYA Joleo) o jlgils susys /Y
D3 0L Hlews ylad a3 (Hlgls VAT Uolee) o yd YY/NA g b ylas aigy jo (Hlgls VAY-Y oles) oy
o )bl Llxd 4 plalyon Sl (Ko )b late )3 jlad iliie (sladigy )3 jitus Curer (ogad ;> aidly il S
dopd WIAY Glas oS a4 (8 VW oles) duoyd /Y cddlaio cpl o Sl ,0 YWYAY jlaed o olis Jow
Joleo) 2o > YY/EY 4 0L5 Jlas aigy jo (05 OFYAS Joles) duopd FA/VE lawgio ylad aigy po (25 V29 Jalse)

1458, 5118 0L 5 oy sl iz 5> (4 YFYEY

Cis anlllao g0 odgde
X 09290 Juww bl
® Liwg,

O s o5 sl

00 s

T g s

O st ks

[

TEoE "

R R 7S
Foghs

Or Sy, 31 3kl s Jows 8,00 Blod &1 (yloljon (Sloa (Sab 8 ke y3 OMows s (gkzaiay ~A JSS

Jaw 8yblo Blod 4y (4ol 92 Sl (N2 )8 ylie 15 OV yhad guivdigy Clise —F Joso

o) aoyd s Slaxy ) Coluw
Corod o0 bl oo o0 eV
Curox Pl Ly, (2250 shoghs)
dew 29290
</¥A ARVAVN sed oSl
-1y Yvs -1y ARRY <[a¥ Y \7AYd yv Vo /Ay Yov/oA JUTES
W/AY Vaaq. VAIYY OYYA Y\/EY I Y /¥Y \a4 YY/vY wav/iva buwgio ylad
YAIVE oYY s FAAY VoYY ¥y/ov va ¥a/AY VAA AR OAY/AY b jlas
YY/5Y \raral YY/V0 ARAAA Y/ VoA YY/00 AD ¥y/oy WY /A 3L e ylad
Voo YIVFAY Voo YIYAD Voo ARR Voo vy Voo FI¥Y Egamo
i i - 25 LIk 59 b WY
Quarterly Journal of Village and Space Sustainable A Lad Il anw 55 g gy aollad

2025, Vol.6, No.4, Serial Number 24 \ { 4 VEF Ol coolezr 5 S (ol poler oolad oo



\AS

GUT e Slad 5 e

Olage 0as s jl oliiul b pleljga (Slea (Ko y8 Jlake 3 Jpw ylad gainaig (2LAS (oI (o 52
chee oAl ) plelygn Sl (K8 slaie )5 e Jlad (lad oSl alolid sliwly > gy Sl i cul 5
D)ge 09 5wo yd )“‘>J“““ le.tbw PLY .))5 U‘?”‘; O 0'9”@ 04D J.«ob (’*_UL.: U»L.ul » (c\ Jg.w) Cawl 045 olasiwl
YIVAY g /0D e ypas Z 5 skl g o)lyge oSl polie aSo) & do g5 b abled oo Cuns (glabod (g93 ] anlllas
2lad ( Suendgs clyls laodly a5 3405 lgie g3 oo el 039y <[40 3l a8 P-VAlUE ke pien g Aitun
Gl lolygan (Ko yd Jlaie ;3 OF yog,) 3l ealasnl b aid )3 sloul sainainy p sladss 565 CuaS SOl 5 At
5505 S 3030 3 5 ol 05 plulis s slaizg (oo Aoy laigs bl Sl j55ie 555

ol o (B i 4y Copms Wllas egiome (38 i 3 3 s 5 215 s b sl

Moran's Index: 0,535827 Significance Level Critical Value
z-score: 2,794000 (p-valus) (z-score)
001 mm <-258
p-value: 0,005206 005 @ -258--1.96
0.10 [ -1.96--1.65
— [ -1.65-1.65
010 [0 1.65-1.96
0.05 1.96 - 2.58
001 =W »>258
| —

i «h
":Q L A

Dispersed

Clustered

Given the z-score of 2,79399974539, there is a |ess than 1% likelihood that this clustered
pattern could be the result of random chance.
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