Institute of Geography

Journal of Geographical Urban Planning Research

Journal of Geographical Urban Planning Research, 10 (1), 2022

Journal Hopepage: www.jurbangeo.ut.ac.ir

Research Paper

Analysis of Spatial-Functional Correlations between Public Facilities

in Yazd City

Hojatollah Rahimi **, Hassan Rahimi °.

2 Department Geography, Yazd University, Yazd, Iran

b Department Geography, Shahid Beheshti University, Tehran, Iran

ARTICLEINFO

Keywords:
Spatial-functional
Correlations,
Homogeneous Public
Facilities,

Heterogeneous Public
Facilities,

Yazd City.

Received:

26 December 2021
Received in revised form:
1 March 2022

Accepted:

25 April 2022

pp.39-62

Rahimi, H., & Rahimi, H. (2021). The Analysis of Spatial-Functional Correlations between Public
Facilities in Yazd City. Journal of Geographical Urban Planning Research, 10 (1), 39-62.

ABSTRACT

The quality of spatial-functional correlations of public services has critical
effects on the quality of urban life. This article aimed to evaluate the
quality of spatial-functional correlations of these services using the
nearest neighbor index, Ripley's function, spatial correlation method, and
variance analysis method in the form of two groups of similar public
services and non-similar public services in Yazd city. The analysis of
matched public services based on the nearest neighbor index showed that
the distribution pattern of public services follows the centralized pattern.
Transportation uses have the highest concentration and sports uses have
the least amount of concentration, although according to the Ripley
function, technical and professional education centers in the fifth interval
and health centers in the fourth interval significantly follow the
distribution pattern. Also, the analysis of heterogeneous public services
showed a direct spatial correlation between all services except the use of
higher education and sports spaces. Spatial distribution of parking
services with police force use and administrative use has a higher
functional-spatial correlation compared to other uses. Also, kindergarten
use has the highest spatial correlation with health use, although the
aforementioned services, based on variance analysis, have significant
differences from each other in terms of spatial deployment. After health
use, higher education use and therapy use have a higher spatial-functional
correlation with kindergarten, and based on variance analysis, they have
statistically significant similarities in terms of spatial placement. The use
of variance analysis showed that a high spatial correlation between
heterogeneous public services does not mean their spatial proximity and,
as a result, does not necessarily lead to strengthening their functional
relationships.
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Extended Abstract

Introduction

Spatial-functional correlations between public
facilities have key effects on the quality of
urban life. For example, locating a green space
next to a house can result in the increase of
house price, the reduction of travel costs, and
the provision of more opportunities for
recreation activities. The financial capacity of
municipalities and the tax base of cities can also
change by the quality of spatial and functional
distribution of public facilities. Moreever,
undesirable  spatial-functional ~ correlations
between public facilities can lead to urban
environmental problems such as noise and air
pollution.

Urban public facilities may be correlated
spatially and functionally according to the four
different following patterns: 1) High spatial
correlation - high functional correlation, which
is the optimal pattern for locating public
facilities because facilities with strong
functional correlations are close to each other
spatially. Improving the functional correlations
between some public facilities requires their
geographical concentration in space. For
example, public health facilities act within a
hierarchically networked system. Some services
are provided at lower-level centers such as
clinics while others can be accessed at higher-
level centers such as hospitals. In these cases,
while it is more efficient for higher-level centers
to be located at a maximum distance from each
other, they should be located at a minimum
distance from low-level facilities because there
are high functional interactions among them. In
this situation, instead of decentralizing low-
level health facilities, their spatial concentration
is probably more efficient; 2) low spatial
correlation - high functional correlation, which
is the worst spatial pattern for facilities because
it decreases the efficiency of facilities due to
uprising costs of interaction. Low spatial
correlation between facilities with high
functional correlation can results in a
functional- geographical mismatch between
facilities; 3) high spatial correlation - low
functional correlation; and finally, 4) low spatial
correlation - low functional correlation.

Methodology

In order to analyze the spatial-functional
correlations between public facilities in Yazd
city, four different yet interrelated methods,
including the nearest neighbor index, K-Ripley
function, spatial correlation index and analysis
of variance (ANOVA) for two different groups
of facilities including homogeneous public
facilities and heterogeneous public facilities

have been carried out in the present article. The
nearest neighbor index has been used to
measure the spatial distribution of homogeneous
public facilities. The range of the index, that is
based on the values of observed distance and
expected distance between facilities, is between
0 (=clustered distribution) and 2.15 (=dispersed
distribution). The nearest neighbor index
measures the spatial distribution of facilities,
but it does not explore their distribution as the
scale of analysis changes. The K-Ripley
function is a useful method to explore the
facility distribution at different scales of
analysis, making it possible to evaluate the
variation in the spatial pattern of facilities over
the study area. In addition, the spatial
correlation index has been used in this article to
measure the degree of spatial correlation
between different variables such as population
density and educational facilities. The index
varies from -1 to +1. Negative values indicate
inverse correlation and positive values refer to
the direct correlation between facilities. Since
the high values of spatial correlation between
facilities does not mean that they are necessarily
close to each other geographically, the method
of ANOVA has been also carried out to test
whether high values of spatial correlation
correspond to the same geographical location or
not. The spatial correlation index can only
measure the degree of covariation between
facilities but does not give any information
about their geographical proximity. In other
words, it is possible for the two different
facilities to have a high spatial correlation in
spite of a low spatial proximity.

Results and discussion

Investigating the spatial correlation of
homogeneous public facilities in Yazd city,
according to the nearest neighbor index, has
shown a clustered pattern. As the results of R-
value have shown, higher education facilities
have the most clustered pattern and sports
facilities have the least clustered pattern.
Clustered patterns by limiting users® choice to
access facilities can lead to traffic congestion in
areas of the city that experience the high
concentration of facilities. Although facilities
such as technical and vocational training centers
and public health services have shown a
clustered pattern according to the nearest
neighbor index, as the K-Ripley function has
indicated, their distribution does not follow the
same pattern at different scales of analysis. For
example, technical and vocational training
centers in the fifth distance, i.e. 3276.30 meters,
and hospitals in the fourth distance, i.e. 3287.85
meters, have expressed a dispersed pattern. The
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analysis of spatial relationship between
population and all public facilities, except for
public health facilities has shown that there is a
negative spatial correlation between them. The
analysis of spatial correlations between
heterogeneous facilities has shown that expect
higher education facilities and sports facilities,
there is a positive but not strong relationship
between all of them. As mentioned before,
ANOVA method has been used in this article to
test the significance of mean difference between
heterogeneous public facilities according to
their geographical location. The analysis has
shown that the high values of spatial correlation
between this type of facilities does not
necessarily correspond to their high spatial
proximity. For example, while parking facilities
and administrative facilities have shown a
higher spatial correlation compared to other
facilities, there is, according to ANOVA, a
significant difference between them in terms of
their geographical coordinates. The analysis of
spatial  correlations and ANOVA  for
Kindergarten facilities and health facilities has
shown the same pattern of having high spatial
correlation ~ with  significantly  different
geographical location.

Conclusion

In this study, spatial functional correlations
between public facilities have been analyzed in
terms of two different groups of homogeneous
public facilities and heterogeneous public
facilities. This classification is necessary
because of different implications that distance
and spatial distribution can have for their
efficiency. Although homogeneous facilities

should be distributed evenly across space, this is
not always true for heterogeneous facilities. For
example, some public facilities such as clinics
should be concentrated around higher-level
complementary facilities such as hospitals.
Generally, our findings have shown that the
results of K-Ripley function about the spatial
distribution of some homogeneous public
facilities such as technical and vocational
training centers and hospitalsare are different
from the results of the nearest neighborhood
index. In addition, ANOVA method has shown
that the high values of spatial correlations
between heterogeneous facilities do not
necessarily mean that they are close to each
other spatially.

Funding
There is no funding support.

Authors’ Contribution

Authors contributed  equally to  the
conceptualization and writing of the article. All
of the authors approved thecontent of the
manuscript and agreed on all aspects of the
work Declaration of competing interest None.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific consultants
of this paper.



@ S0 S 3 %0l L1 s> S g Ao

Lé//"{/f Journal Hopepage:www.jurbangeo.ut.ac.ir
33 389 33 (o908 Blovd (595 )15 IS Sl Fowmod 3551 9 Jalod
Ayl g 0 o8l bl i 095" coms 5 alll S
Oyl el e (it e oSily Ll i 09,5 — gou 5 Cyams
saSe RIIRERTSVIX
s 5l

kS p s8Il Gl (oages lodd (635,157 LS (la Sten CodS
—oldd b Siwes cutS & 2g cpl b die Gan cwl b (SN
G ey @ claen (pFSedp (adls l oslinl L) clesd ol (635,
5 Oluod (goges Slodd 09,5 53 B )3 uilly Ll (B9 5 (2ldd (Sien
2 Oluer (ages Slosd Jlod ST bl 3p e 53 plueal (egee Slods
S8l gas losd mijei (5o &S o i i (p S0 padls olul
Ol oS (S8ip9 S 9 Cnymde JBgdes )5 NS (o0 Sopm S pedke
ooy alols o gl 5 (8 Ghjsel 3o sy @b pobl a2 ST i)l |y 35 508
S o Cund iy oSl )bline 920 4 p)lkr Alols > il S1pe g
Sl pa bt pla o a5 3 L luedl geges loss Jdou iz b
@lad @ig 2 dry (aldd petee (Siwsen (o355 glalad 5 o sl
Sasor shls bl )l Ly ellatl ge )8 b S wless
Sl el L)l ple bamlie 3 VL plad- o5l
loss ao Sl (iligy 65 b (plad (Stasan (VL IS S3g5ae
Sl 0955 jlasjl SouSs b (g)boline glis (gLl cuilyly Jelos bl )95
whls Gloy el 5 Je (bisel oylS (milieg ) ) dm Aiten las
(obly o elel g editen S350 b (6 5VL (955 oldd (Sten
by Judos 5l ool s lab il i gl jbliae canlis (gl
lino 4 Glaodl oges loss e YU lid Stsed 3935 &5 3b ol
o gl 63,555 lslie Cugi & LIl oty 5 Con ) oliad S35

g go5

(635,85 olad o Siwen
Oleds (lued  oges Oloss

232 e soluenl (cages

CdL s & ,U
VFee/Ve/o)
18 NL LU
YFeo/VY/Y
tovpdy U
VF+Y/+Y/+D
YA-FY . ao

_ ‘ |
|t 03 eh 3 ages Lot (935,87 aldd (b Sian bl 5 S5 (1)) ome i) 5 dll Co ey LA

FA=EY (V) )+ o siptolin shilin (clayingsy |

q http://doi.org/10.22059/JURBANGEO.2021.330194.1581

Email: rahimi.h@yazd.ac.ir



VF o)l o) Bylowd ¢V e 3,93 g o 12 )20l 2 SLl pi (Sl aloo £

EVRT)
ctg> gpald 0jo> )3 (S b Jol jgboas [] & digd oo j0d 5l s polie g 2] Jols” ages VIl clos
ClLaYl” oS cuul oyl pogasd Sload 5l eges losd bl pls . (DeVerteuil, 2000: 50) “5 .5 o )8
LoVl Jy ciizn STl ol 2 @jgi B g 95 LB pmo 3lgl L g (e S by Gl (S0 oguad
25 bl (Shg dw b Gals egas leid” ] Db oo pol ol jl e &5 s o Shag S (seges
L YLS plas o5 adye ased Sy el |y YIS S ol 5T a8 ol o sline 4y o8 55 s ys () 2bisuds
Ol wegeany 45 Jlasl pas (V0,8 ddye 5 Ko (bl & S o (g5t sladiy o ST G lsise
O 40 iy lalgd aS 54 (ol plo 4 VI ] ddse wile Wil oed 3,8 G 4 ol (VI S asye
o @3lie 5 S os c3lo g YIS ol el sl (slansn oS 1y ()3l g s 48 sl ] (line a4 pl i
plos i 455 ogas Candd by VI Ky 4 oS 45 05 o o)L £5d9e ol 4 il )b (¥ 83,8 bl YIS
a3l oLl pac (Pacione, 2001: 3) “aiS ooliul (sglume yoboas |y YIS )] ailgny b i blo 457 (63,8
wlab ay yos Jods el Gobde (sla o93adpo 5 30 Sl g al51 L pllas acled bl 5 oges loss
las Sy Oyhidy S opeeli |y 5g8he by du ailen a8 Lalls egas lodd g o re> s g Mg
5 oals Loses Slods b aile ;> s 1) 12 3 4 oges lods i1 i slolis LB sl

S o B Al o e

CaisS 2 059 SRS (ST CusS Gl T Gl (peges Lo e (635,15 LA o Siusen
Soglome )3 (oBigel 6 l8 S gl (Jlto sl cunl elaal g (sobatdl il g0 sal )30 sloog)S (S
223 Sals 1) gl (oBjsel salscd) cloa s tamy SR Waog)S cul (e Cand g g0 o (513 (5 )
Slass (6,5 5= lad o Siuan S (et A5 @0l)8 gl s Clgl |y it oo
— {(Remery & Schippers, 2019: 2) aa> yiolj8l L zals 1) sdlgli— )5 Hle sl ol Lilg5 o coges
sz’ 1l ol ) sy b oS tme jl edm el yaeS (slaog)S (S5 CudS pr pages Slotd 3L el
St Aal )08 slmog S ais s (6l b oyl 45 5,5 Culen ages Slodd VLol Lab mje 5l ooy oo oK
o bl Sl 5 o lse @l 5 b b yas ciliso 5blis Ulss o5 sz (Li et al., 2021: 2) 1al
Al S 3 g el ogas ot s (9,518 5 aldd (gla Siusen CubsS 5 b g 0355 b o
~ledd ol Stuen CuiS ol 1 038l 95 (5 ad Cupte slael s (il L Gl el wlg e (il
N33 b o lon (So9ll g e Sla Sagll Jaijl 1) (s ed Cumlorome Laalyd Wlgi o agos Slasd (63,515
oS5 el 8l Ay 5 yhow sLoll Lilidl el ailaie Sy 3 agas Slasd Lab 38 50 ¢ Jlte (ol o
(Yuan et al., 2020; Pacione, 2001; Hammad et al., 2017) 3.5 s dilaio )] ;> K3l )5

Sloas (V1158 sy 1oh i 555 o J ool (o (pogas Sloss o it Lol L o Stisan
Py (ogos Slodd @jel dinty 5N 45 (93 )Shoe VL (Ntusod 9 (LS VU (Sted sl (og0e
2l G9lyn (pgmes Sloas Sl (B (ldlr 558 piline (eges Slesd le (9,5 (Ktsed 90
) Clod s laig s dn (il pedlds O gy Sloyd oges lodd (o (gly sl diinly oges Closs

ool rohw 3 Sley @loas Sy S e selgcd)y aSd oyl cilisie ol Yoeme S 5 ind o

1 . Work-family conflict
2 . John Rawls (1921-2002)



) 351 Je g3 (o908 Slodd (635, gLad s Siumod U5, 9 Jalodi [ o>y 9 (o

ol aaw lag )l 5l alols Jils 5 K0S il alold Sl (lyls YU adaw (sl g )8 ol g )lg0 oyl
Cwl yigy g Ry ol e Sloy sla o p)lS olad 158 s 4 &Sl lads wundy ol 5o Al g5
5 ol ol (Stued (I (ages Sloss (¥ 1355 25T 5V o (slacs )lS ol o] (ldd 855
GBS czge o) 5l o0 e (sages lesd @jel slp (See Sl (g 5 & (93 Shee VL (Sran
Kujawski et al., ) 555 o Lola Jole (sl o g ddye Jolo (gl ob brai s (il 5 oges wlods o)
(2018: 2

Simsad ()13 ogas ol S (Y fatin' 63,5 ) 5— Sldl i Ggme JUail () cunsg oyl )3 oges Sloss
SNwnad 5 (2lidd ol (Siwed ) eges Glond (¥ icolasyd g 4e0,Slos ol (Siuwer 5 olad oYU
aile Solite (sling,s pils cong ogos Glodd gl (63,55 slas by Stumen cuiS (65, Shos (b
oA 1335 14d & (mer 428 I8 Clpeii 4 dagi bl oSl 4 olitod (gl Atgy G p i
2 rges Olasd (6355 LS sl Stasod (l3e b)) g IS pole (gl Ban sl 03,5 )50 3
5 2lad (Staed (a3ls (Lo @b dlued 5035 (asls le olad ol sla by, 5l oolil b 35 0
WYD Jlaw j3 55 SYD-Y 5l AYADYYD o) alold )3 355 yod S Camen YA Jlo ySms 5 oo (o905
Qb ol 38l Wl Ve XY Jolee Sloj o3b cpl 50 Curen 500 lods sl a8l il 581 WYA0 Jls o 485 FOSFVY o
POV mw 09)5 Cumar S5 Gline &5 (590l i Jb )0 18l 3 Capmer (S S Gz ol
G o Lol b ol e cuzes il 38l (g YL pors &S conl (a0 (WY ol ) Lol 35 yo) Cannl 03,8 & 55
S50 g 2lad il (blie g5 4y ages Clodd Wl (0ed Copde &5 Jhg0y 9 Sl ages Closs
iy A dls delge eges Clots el e 0 IS LIS g eges Clots py jLid Gl S e
5 5SSy 3l osoe lod sl cams (0,55 Slad sla Siwwen 5| S0 oges clond Lz nolial Sl
sl Sisen coaS A pl & as g bl [0 (g 3l Cures g oges Clodd e Cans lad  Stusen
SR dmaly (gogos o) e lo g Sloj (wlidly) slaabia S8 B)b | eges Closd (03,55 olad
o diwgn ol g Jalod el oolidl 3lasl 53 b cumen Gl 0 &S Sl wlel g 50 9wl HlAS
sl @905 Sl disg s 4 oliod syl g 2 Iy Stnsor

$ Sl
2 S e 93 a0 olitwd 15U cisw Lages @loas (05 )LS— SLab sla Stuned e (IS y5boas

1 . Functional- geographical mismatch

s S (il Guylie dsgezes Jlie (gl ciiin (LS 3)Slos (gl a8 D0l oo Al i poges Wledd l LiSy 4 lued eges less Y

@S ages Sloss iS4 leedl oges Sloss ¢ lie )3 a3 b end (Stanly sl (63, Shoe Jlai 5| laod (oges Sloss
s S s ylow 3 Ty0 g (Sloyd 3Tpe ¢ Jlie (gly it dunly SUS 4 (63,555 Hlas jl g )b Colis JSuSS b (00, Slos i 5l aS 295 o



VF o)l o) Bylowd ¢V e 3,93 g o 12 )20l 2 SLl pi (Sl aloo \ad

McAllister, 1976; Morrill & Symons, 1977; Kostreva ) cuwl cllie Jole 5 o) Jole i (31,4065
& Ogryczak, 2019; Horner & Widener, 2010; Dai et al., 2019; Burkey et al., 2012; Truelove,
S Line ol 4 iy 398 (glojlims 51 (S5 e 1 bl &y s b (65068 S el g o250l (1993
(Fernandez-Gutiérrez & Van de Walle, 2019: 5) oy zun 55,505 jlee o1y ajline 1 (SO 0L coleg s
“395 Uacl ol 8] o dy (oogas Sloas in) (s plp @lie wunsg ol 5 a5 08 o 0,L3l uxsg 4 clus”
slania U bolissn e cuws 4 o) ¢ blis ,o (Ferndndez-Gutiérrez & Van de Walle, 2019: 5)
iz o] sligys §) ity oliisy o 550t S o ] e s S Jsg Bl b sl 5 oy
{(Zhong et al., 2020: 2) x5l

s Sy 558 4 laadl Ly et g Slod s (6,5)L8= ol (Stuen  Jule 93 0l b
B azg (b clie Jlre 4 oliiod Wl Glues (ages Slosd b5l I @)l Glaghy dlius oS olSn
asS d il YU (60,5, sla Siused (gl)hs a5 olSin 03554 ¢ el ogas lodd o)lyd i Lol .l
L oSS Sl sl o5 0 15555 1y Sl 35150 5] slecgarn 1ol sl 395 0m ¢ bae (5,502
Bt 35 e slast e 55 5 53 gy SlS 31,0 Joite ittt 2 ol gl o
1553 (egmee Cloas (LS goeime das )8 ul Ol Jlite (sbvjdor ggeime (ioljal g b yiwd alS
Sl 2,8 oo )8 Cmar @35 0975 8L LB itane yobody LIS 10 @5 ndg nl o amy ol
2l Ll (pldd 4t i o slodas 186 Vb (03,508 (Stumad o 4 35 Sl o S50 2595 090
G yr o35S oo ol (63,5 )5 ldd (Stuam 0950 5 (o508 Slosd 358 CadeS b & plaay i
SIS 55 2LatBl (sl s () g oo opmads 0o 095 93 4 () Jlone b cllie Jline 4 Loyl ol )5 (e
ol Slatdl claey L3 (Y

sy Glyie” p pogad Gl migi g gt Wile |y (peges Clodd w8 5 Ay (slue S5 slaay )l
4SS oo SVl a0sS pl ) S o e (ogas Sladd (Gilupogad Sl g A8 oo e Lol
B9 Al dnaly LS a4 Coledyd g 298 e W ja GRS Eacl (coges sladley g ©lodd (gjlo pogas
Goblixe 456 a1y (650 ke p s (sl g 1S paonal &S A o S > slaCudgasie b oges cuSIl” 45 Jls j
(Dorobantu et al., 2018: 64) “35_5 o yoxie diutp o |yl 3,8 lee & Caoiily )3 A5 o By
2 as ol j0 cul i [seges Cload mje5 9] Mg slaculed a5 Laidine dd e )b b Ko slagy k"
S gyl ey oo (See Sl (ol ) 9 Lol I (inne e g 03Il (53 L JS e
Wiy 5k B adgs Jowe 5 Jaig o (slaaizjo g Waolig)s (a5 g diajo o piwd Jolo ay S aiin (gjlodineS
93051 ,15L et im sy sdate Sl (SS9 slaas L > (Delis & Kyrkilis, 2017: 3) “col
Gloa sl o)Ll desde )0 a5 job jlon aS Jbbyd 258 0 odlitw] Clond b S (gl JolS" colBy (5,8 iy
Sloas ) plate imle (b sy 35 b pie 5 jlasnl pe (iSan 4o sile (ln Sag L & ogas
D)l (eges Clodd dine] 5> (IS Ale s (sl (6508 035Ul (pogad LiSY s (e 4 g M (pogad
Gamper & Turcanu, ) “3,53 o sl [ oh)S Jole olul p ogas Slodd wjs5 9 Wdgi b aslas 1] l5L7
S o s (60,8 Caritin g i slate (bl eges lesd 145 ¢(2009: 523

Sl Aiine (gagos Olatd Ll goj ) e Lo coglyl p 1T L b Sl 4 a5 ¢ Jlis >
olee (Maguire, 2009: 2) “@jud cews gl 6557 j5ls oges Sload e (63,5, Hlad sl Siuwen



Y 351 Je g3 (o908 Slodd (635, gLad s Siumod U5, 9 Jalodi [ o>y 9 (o

Byas 5 2js (ddgs 0950 )18 Laly)” Canl diine wlw dlail 4y )l ol glite clain] Wlib ¢ aog)S
5l a1 51 i e mgas lods oLl yis w95 0950 503 lods (M0sCO, 1996: 25) “uS o yuuni |, @ilie
Sl (65 ¢(Schrecker, 2019: 844) “caul awluw el 7 il “ o bloail” § Loles § as e puunsilSeo
Olab a8 ool (o A5 o G |y (ogas Slodd 2555 0950 95 03]y s 1 5 5L pandlSo 3l e <yad
¢Qg.|b9?9l_g A pges Sloss L;b)f)lf—u_ibézé P3P YBN AN gy sl ‘4.3.).&3 O:’-' U»L.al 2 dlazdl YL
gl (ol o oo A5 o Calon (o905 Slodd wjg8 xo altedy ol 5l sl DBl 4y )la5 o (s pspie
iy a8 Jo 3" 38 (oo 0)Lal Wigeusly o jgblen Cnl 59y Judno b pages Slass (bol8e 3 ol 3
Pacione, ) “cul )lg- Jhus soges Gloss el )3 clie Gy pai sl oy (03905 U b oS0 S
(=SB gl e |y @glite jlxe el (Harvey, 2010: 100) joui o slois! cllie )5 (g9, .(2001: 10
Lo | (S 58 (D e Sl Aiine 43S (0l Sl porie iy (sl g oo (5518 5 I (Bl
Gy ysd 45 Cl Q] Sl jsSie slalae g4 .Q] 5l pleze sostde 4 uwl (sloxsl e cayls dl).g gy
L adlie an b byl il den jo a8 wldl wilgn oS 5)l05 3959 (S (slodcld gon .l (oolaidl 5 clois] wglizs
5 sty @l crlaan (5S35 (asls aile Lol (iluaie 5 L)l s e S oyl S & uSe
L (egos ©lodd arass jolateds |) (s 08 S004eby 9 S e pllaS Wl oo (LS (Stran a3l
2 oy sla jimgs 3l sany o (Pacione, 2001: 10) aus SoS oL g cllie j Salite slacuS s
LDQ] )55 alad sl Siwued ot 5 ogmos Olod s oLad mjei Juloo jelaiods by s (] U»L.;l
see for example McLafferty, 1982; Hodge & Gatrell, 1976; Campbell, 1976; ) cwl saipl>l

Coulter, 1980; Lucy, 1981; Gaile, 1984; Truelove, 1993; Comber et al., 2008; Liao et al., 2009;
.(Mansour, 2016; Leta, 2018; Shi et al., 2020

el g6 & s3] (sl Jlo 53 el (slo gy | (52 4 el (slogsimgy oloe 3 ety ol asbl
wlad x5 0520 o)y (Mansour, 2016) jauais 4 aidgh 4 oo oo jSde Glalllas ylo 10445 oo o)Ll
slaslel g (Bl Aol ylumad o 3 S5 (as i wile olas Hll (sla by, 5l edlitul b il cless
4 amd o L ol Limgi zuli 0,5 0)Lal w00l plul liwaye )3 (5L b cilise bl T glddlate
Lt it o da 1B Laclis 5 Slosgeiss 4ed 55 po i > 55 paie Sty adligy Slass
9 2l Lwylas x5 (Leta, 2018) U copinpn )15 295 (sidliny Glodd U lawgio dlold jlassl o calise
Adesina et al., ) o,LSen 5 lwdl ¢ gl ;3 gtbs iy o 55 dlunen 1 5S35 (asls oll 1) el
Alad (2555 a3t 5 SLSo a0 Jio olal 21y il Sloss sty e 1) 5 Lo (2016

1. Pacione
2 . Zonal statistics
3 . Bishoftu



VF o)l o) Bylowd ¢V e 3,93 g o 12 )20l 2 SLl pi (Sl aloo \As

Ly oges wloas ,Lab xje5 (Rahman & Neema, 2015) 4, Kan g olos) 5 40,55 3"l you5 3 pladl
wlad x5 0520 (Bendib, 2020) ol .asled,S o)l oMK o o olad  Siuwendgd 5l oolail
St o 5 4t (5S35 sl s slad Lo 5 ey ) o3zl L] pnpes o
oot Sloa s aS ams o i oy &b 5l Jols Judos ol ccunl 03,8 Ghogs pliadl 2Tasl pd o olab
By oo ol |y 0281 (695Ul om0 alold )3 g S (oo 59y S yete soN I Sl Alols &5 ) adlllaesjge o 5
ol gyj5 0556 ¢ plbish (Stusad sy o comss slosS s 31 odlizl L (Shi et al., 2020) oK 5 o5
5l oolewl U (Truelove, 1993) g¥g,5 05103, olujyl g (mwyp o> 2 sbSLs o 3550 0 1) Loges
485 i g el 0357 0P gy o 3 1y sy cudlye Sy 5 Cumer (L g 0920 (ol (Sisen
213 3929 Jlail g (Ko pas S1pe cnl (2l @595 9 Comor s (0 &5

Olallas 4y los oo sl @Bl olaid] olul cbyed 13 pgee Glodd m5e5 Judoo 4 a8 Sllllas )3 pinen
9SG g Sl ol L1y 3] ol (gegas wlasd (olad @je5 (WA+) (53> 9 WicaSs 2)8 o)Ll 505
9 =20x5] Jie l oalawl L 1y (g0 loss xujer (WAY) o)Leod g 315 oSl ( Sy cops Jdo g (g3
bl e (soges losd @jgs (WA (B 5 (SUS) lSen 5 (SUS c0lid )l25068 O aidhate ) (gualiby
gy 31 o3l Ly 1) sogar lods myisr (VWRE) Ko o iS55 (G Loagas oylol 5 oly90 sl 1 osliul
oMl by eyl (cages Slodd (lad @jer (VAY) phlSen 5 (o352 o)) 363 ) (g (Sitron
lad @95 (WWAY) ohles 5 s Jeslowl (e 103,82l diled o 3355 yasld g Vikor ) jl
Slesd w595 (WD) oyKed g ol yw o 29,51 (39 9 G oges 0ylel 3l o3kl b apy jas 3 1) laailsols wless
&5 (VYF) 0ibSed 5 (oS> G (pagos o)lel 5 aibod 03355 (a3 Jloslid b djy joed 3 1y (o355e]
o8 5 (s el Jao 5 o 93] s Sl 03litel b gen ) a3 3 1) (pases less oldb
9 Vikor-WasPas o,lxediz (5,5 paonad slaJdo jl odlitnl L) ylo)S o soges clodd olad =545 (VVAV)
e 3 15 bl gy 5l ool L 1y ol 4y ooyt 0956 5 6525 Slats guie5 (Ve ) oylSan 5 (gdases
SlodyS" udows Jon gl jpd jo  olad

AR 9
03 ezl op el ) (eges Glad (0,5, (LaS (Sl Siuen Jdo5 5 b))l Hslaiedr p5ls dllie
odlizwl uibyly oo ot olad  Siwen Lasls Y o) K ol Faluen 5oy Lasls Jols Lo
Ot jokaiods pole calises (claojes ;3 (glod S jebay jal gl Jlo > Glued 45 S0 Gasls WS o
YINO U (slased g 35 yaie m595) * oy padls ol dioly .canl 43,5118 solatwld g Wossdy oldlyas 2565 0550
O ol 3)00 Jolgh g oadosnlin Juolgd awlie 5 (ioxiw Sliey g Sl pite (00515 5 G9i9e @)%)
Slp Pgb e dmloma ¥ g ¥ ) o)led Laly) wlal p a5 R oojlel 5l oS0 sl aiS o Joo 990 (sldossy

. Minna

. Batna

. Thiessen polygon

. Shanghai

. Toronto

. The Nearest Neighbor Index
. Ripley's K Function

. Spatial correlation

[e =B e Y R S R



¥ 351 Je g3 (o908 Slodd (635, gLad s Siumod U5, 9 Jalodi [ o>y 9 (o

(Lee & Wong, 2001: 72) x5 oo oslawl ko (olas oS jiovw
() alaly) = R= (0 oanlice alold) / (el 550 alold)

¥l s aloli 5K

E i (Y 4]4")) =slSodalio dlold =

(¥ alasly) = il 5)90 alolé =

} LT
2

|t
Z oy j) oadosnlie alolh o Lzl 5ype dlols le ol (ybline Liomis el laod Sy Lasls
Lee and Wong, 2001: ) 555 b & 5 ¥ Llgy olol 53 Z o 1S o o3lizul P e 5 053l

(72
_Re2BIa8

2

Lodes

Z0

\JL“;D\E ol

(o0n aushio abold) f (el 3ga alals)

ikl (gl
O olis a8 0 1S A wailed o Bl S S 68 V/AF L il i V/AF lade ) ends)lslinl Z o yes (ST
R e 4 4545 b 9 (Lee & Wong, 2001: 76) “cunl 5 e (s lol sl ezl 590 (6631 g (slodnlise (56!
» The Average Nearest Neighbor |5l 5 )b il alues o 53S0 5 (adls )8 s |y o8l £65 g oo 50
ol dwlo 8 ArcGIS 3810

Ol Wilgr god Lol cway Linles 1) ceges ©lodd  Hlad xjei 0556 Cuwl OB dlwed (S5 adld as 5]
ol ey &b (Lagache et al., 2013: 1) a5 asuie dslllas caliee gsla wlie o 1) by SusTy, o 300
3)90 dalllandyge aibate I (eoaxte Jolgd )3 (goges Closd (SuS1y g 35 ped (slalSe 45 WS oo ealS |y IS
Tonini et al., 2014: 103; Bestak, 2015: ) 555 o0 duolxe & alaly (wlal 5 Joy &b 25,5 1,8 obj)l
(332

aalles a3gtne il N

(7 dblyFpasuia dlols 3 (o) @b = T S

A% sl bl et

s38le s > Multi-Distance Spatial Cluster Analysis (Ripley's K-function) )5l &b 5l 568 &U
K laie Jols ArcGIS lidley o Joy b awbre jI Jols sl 293 .l duolw B ArcGIS
alols > bl w565 595 il jlasl 390 K jlade 1 5V sadosnlie K jlide 51 .ol bl alols o) a8
K s 51 ized 50 Com iy 5551 51 28l 8 51 5 08 (oo Cand Syt 5550 51 a5
ordosalie K jlide (31 g jbline (glol ,assl blis 8,000 o3 cadl YL liebl alold I YL sadoralive

ol Jbline (gylel Jasjl bl iso (65 sl yieS luebol alols 5l 5wl

1 . Upper confidence envelope
2 . Lower confidence envelope



VF o)l o) Bylowd ¢V e 3,93 g o 12 )20l 2 SLl pi (Sl aloo \id

9 Comex o510 @i e Jlto (el i pito Sl dtwdgd (LS (Staed (e ot sl pol> dlie pizen
i VUV o olad  Siuen (a3l aely LS o oolitul olad  Siuwed (o3ld juw lad gje0 juiie
ngeitn J 03,5 39 ekis Ssa ;S Eto polhe 5 oginn (Siad Sy sl o it pslhe
sl duwle 118 ArcGIS 5815 5 > Band Collection Statistics )3l 3,k ;I olad  Siwwen (asls .ol
il Bl 5 it 93 llssS Olos e | (Al (Siron sl a3 s V el 85 pbolon

D9 o Juols )]

i:"‘—'""B i e pillags

(V o)) = Ud (St (

e e i )
obly Jelos sglite ages Slad Aol ple (Stwser Jlo5 p 98l p 9l ol g
bl ol (San ogas (60)5 93 |5 8,5 amles J1E L5l 35 50 ooy (Hanneman et al., 2012)
) Y w1 axys 9 a3l ;S0aS ©glome 3 il (e il Ll oS el s il Y (pldd (Sison
oo Aol 5 05y (g pusiiod dnpd Lol cdd o LS 1y oy (gyoxied 4o ) olad  Siwwes oy oLl
G o] Glize 41 (pogas Sloss o9, 53 (Vb (oldd (Stsor 3kt 5 o3 )] SNl dags )0
Sbrog)S plas & A8 oo wal)8 |y Sl cul uilly Sl (g 0> 4118 )S0aSe ©pglone )3 Jlaidjge lass oS
5 il oS ol 1) ol ale g iligy slacsylS e (sld ¢l Shjsel ABle sagas Sloss cglite
adllas 50 oS olwlid s oliee woles g a5 1) Slead 5 00,8 duslie xS ©jgods 5 olas &jglxe
oges Olodd Oslite (glaog)S g dtly puiie plgisds 05 5oed )2 Gly ages Closd oLl Clathe ol
e oy (ages Slodd Sglite 09)S Vel gldl s 9 Wigb oo 4B)S a3 ) Jitws (glajpuite lyicas
o 3 (uilyly Joos by cpatude sobdr ad aalgd Db (eil)ly Jlod Sl ealatul L allyie clatke
oliae glis (235 S 0956 il (pagas cless iglite sloog)S e LT 45 amd o Fesly Jlg ol & p3l>
3 ol Hholize (gylel asl eges @ladd 5l 09,5 Al o dgge (laglis (glil dgmg ygo 4D 5 3,3 dgag
g oo 0dlazwl SPSS jl58ls 5 > One-Way ANOVA Ll I3l 51 wibyly Judoo dwlrs (sl pols dllis

axlUaod yg0 839050
B sl s ybb ool Slaguds ol joed (nl 298 o0 Cgmie Glpl (635 po Slajred 1 g 25 Ll 50 35 o
g dilaio oy yicumes p 0 WIVYA L Y dalaie (Y YRS 0 (o)1 5008) Cunl alors ¥V g dslb A c(g)l> 0 ddlais
33 p0e 04D BN 03905t Crbuns Bl o 33y (610 0l dalale 1y CazennS i FANFL L Sl il ddlaie
Gl oasas 5 ) Lo o LS V-V00/A U Jolee ) (slome g (s5lo o e (g0 VWAY dguan wlul p
Jlo U i clwciad Slojoysd S5 50 5 odgs a5 SYOY il WWYD Jlo pd 055 b Cumon (V0 (ylon)
21y inlS dgy 35 b Camen W5y 4 )51 (! Hlel 35 e) cowl aBl il 381,85 SOSFVY 4 o] Cunes YA
A8 Gl 0ad ol Ve /¥ c0y90 53 350 o Camon S Eoeome Lol cunl 03 )5 gy Jlainjee  Jloj alold
oo 1 958 oges Slodd sl (g pdalip )3 a5l b Coui ) b 4 Gluyolass kS Wlgi e
Jlw 3 cumen g Hld o Jlasl ol Coedl )b 0 Cures iz g w HE Lo adllas wures 3llas jolio
09,5 D AYID g YN s 09)5 13 OYIN ANF=o s 09,5 15 05 p0d Cusmod 050§ Cumas FY//E AYFO

SYNOY 55 dn joSie w sWog)S 51 G yo ay bgsye pdlie AYAD Jlo ;5 5 j18 iy o Jlo £O



v 351 et 33 (oges Slosd (63,5,5- aLad (b Sumod (5,1 9 S [ o>y 9 o>

700 A Wl Sloj Aol )3 ¢ olul ol 1 (WAD ()lpl Hlol 35 50) ol 0 3,155 Z0/FA ¢ SY//NQ
ol 0050338 FO-VD i 09,5 Cumes lise o AV /YA Joleo g 0dd atolS Vo i 09,5 Curen e

el 155 laj Aol 13 33, e 53 0,550 Cgnar (Sl ¢ pagac losi (Giupdaliyy ] 45 1B 45

(YYAF 3y (5,10 ) 332 e (0908 Slosd Cnluws .Y 0)lowd Jgu

Gl colus sop ()LSe) )l colus sl gs )
Y avvI¥Y e bjeel )
Yio. YY/AA Gy g 5 gl Y
A% Y/af PR e 90l ¥
Y/AA £ /v by A
vioy YR/ leml )
Y/a¥ YA/AS ol 5
AR YA S34SSge Y
A\ A bl o pm)lS A
YIYA FO/AD Sloyd 58 A
a/f- AYY/EY o (slab ).
FIVE FEIN 559 S W
Via- Y. Ivs SSimyd )8 Y
<IN VV/EY RET P WS Le W
YIN¥ YAIAQ il g 6)%83,5 S VF
ofeey o0 e )8 ‘a
Vo VEIYY S e
\RIAN WY/ bl s p)ls %
y/ay YA/vY wollasl o p)lS A
V/as Y5100 e Sl ¥
YV a+/¥d 8t Ol Y.
Yoo YWOO/YY o>

S g sllall Sy ol bl 56 0 (eges Slodd (ghapaelyy pllas 0l Yl lo i b & Conl o
5 Sley 151 sile mBlpe cloas an 5L o ST cla Jlo 13 35 s 03 y95dle Cumes ul381 b Jle (sl
1 1y 68 Sl o)) Sl b dunlio j3 350 o (i HlSlo 8l dalgs il laiedle | (o )laeSS
g ZOVY Jolae WEO Jluw p3 350 o Cumon JS 51 (41350 e duoyd ol 03,5 20y55 195 he o alold
= ol LN 5 70V Jolee b 4 oliae ol OYAD Jlo 53 el 05 5,155 ZFAY Jolee )b) Cames Loy
g 095 ) ojlod JSb el @Bl 381 V8 Jolee 5 jaed S5 Cumen germe 1 065 e sl
Colus g os0e Olod s SLAd 2568 Cunds )i 4y iy yaad 0 WA Jlo 13 1y ddlllasdjge oges closs
9ot Slod 3 Coalue Z¥VNY m divis )8 colus ggamme Jlaie o 5VL Jle 5500l ()8 amd o oLt
5 p9> 4y 2 Colius ZAF L o (gLdd (o) 5 conlue NV NY L (o) (68 g im0 LS5 550 23



YF Y 5lea oY Bylowd <V * B9 (g st (530 340U g (gLBlya gld pidg iy dloe A

Gl yidey Bblie plo @ Cand 33 0 (SuyU ddlaie > eges Clodd 435 cdd o lis ) JSKb &S jobs lan

— g 0
Loial,
PRER e R | S35 dge v [
A el s 5 [N o[l o000 TR
shoas gote i [ | Ji 5 Jos I S P iy
PR | <5 ey | o ——
oos1 2 3 4 oo win | o
Km s 7777 S [ sl U7

(YYAF 05 s (512,0685) 252 jRei 32 0908 Clodd (Ldd 2565 .Y 0l JSS

o=l solady Jalid) b A Gl il ol sl oaiddly Glnl (0 Jlod (63 po 42l 5 Gl Gl
0dgd e leicdny lou liw e ( 3oios ol 0 4 cwl lidale 5 pjlb casllale oo B 0lilas g0
Lwgy YTV 5 lewad VY g lily 0,8 g 39,5l505 (635 po Lisu daw sy liw as opl ol adoloal dalllass g0
9 @si)S edlcaal j (Bpd Jobo aiB ¥ B YA 5 420 YA Gidate ()0 ol jaed (ol Cudge 23l oo
5 il oo yieglS YY e lias U b ol youd dlold ccenl Jgmwl b 5l Jleds 5y 42y FY U ¥e g as 0 ¥F

(VYA piie ol g (ol uesd) Gl 0392 485 OYIY-Y Joleo (uxen MWAD (6 ko puo Lol polesl



4 351 et 33 (oges Slosd (63,5,5- aLad (b Sumod (5,1 9 S [ o>y 9 o>

asdl 5 cou

Olwod (ogos Slosd (63,515 - alad (Khnon

A SISO L (668 (60,5508 balyy sl cliuedl oges Slodd b duslio )0 (lued Loges clons
sy e 51 3l Lngl slm S8 (sl oSy (558 ol 15008, o] ol Aol 5 ol
Olre oldy (S iy als joShe lodd lo alold x> ja Lol ccanl Cairs luod oges Slods Lo (43,58
slacbsl ghly wisS o (S5 Sless ol Syglne ;5 a8 S8 g b o ial 3l 005G pae s (slp ]

g s poye Lol & cuslie (i I Cunar Sl sl otz (Jl plan )3 g did 5y

Wluod o S S935 (ALl o3l b eges Slodd 2595 (59N Jalodigas 5o Y 0 lews Joaar

S g9 Pvalue  Zscore R oL 3)50 dlold alols sl ey
sl odbodnlio

e .- —v/sY LIvY YO VEY/AS S obiel )

e .- “v/ay IVA \OFN /RO BVY/AS Gl g b hjgel Y

e " VA - \0FV/04 WIV/-A Al iy el ¥
58 yate R -¥/vs -IAD SYV/OY OFF/SA- Oy ¥

5 e o ~§/Y¥ IvE afa/AY FAA/YY sleal,

S paie e _y/ay JIAD £55/99 £1/¥9 sl
oo A —Y/¥0 <JA¥ FYN Y ov-/YA SSe VY

5 oo .- —a/vy -I5% SOVIVE FYE/IAD il g A

5 e e —slss -IsY FYAAY TYF/6a Sl gl A

S yaie e ZVENA s YWY/Y \$5L-f oo glad -
5 sate e YN L2y 0N/ \rzZ04 ESITRTT S
5 oo - —slav JEA £YV/VA YYF/0) Sl Y
5 paie e _5IVa .Is¥ ovy/-5 YAy by Gl g8 Y
55 jalo e -1V <153 os\YS YESIND s g @S5 s F
S yaie ofe- - -Iv¥ A-NAS YVE/FA JBade> 58 10
5 e . _a/.¥ .IsY £AY/-¥ vav Sk VF
5 e .- VIvE V- YAY/AS YEAIVE Pl Y
55 i e —¥/¥a -IsA Qf8/08 FYAIPS el gl A
S paie e VY IAS QA5/VE ASYIVY ESIREEINE AR
S ot e —v/ys <INV YEIVY rYajas PSS RCHIWHERE 8

bl cnl el S sete g0y 3 o 3 Adllaesjge (Sais p)S pled @jes oSV ojled Jgar olel
359 BB gl s (ogas losd e 3 1) oS (2 558 oo R=4/¥F jlade b (e Jiig o> loss
ool jo Slead (YL 39500 e 45 Cudld da gy WL it Slad S 000 e op peS (glyls R=+/3Y lads b
by wloas Lo L duglio ;o i g0 closs  olab alold a5 cows o] (sline 4 Gluen o 5S35 asls
i e S b dlin > (6iaS i 3505 43 (s K ot Jlin sl ol 55 e 150
SoSHb wleas gl Aol ()l i (YWE/FR) JisgJos loss (gly sadosalie lawgio alold Lol witun
Jade oy yieS g (VWV/A) oSl i (bi9el lesd 4 bgs e oudosnlie lawgio alold oy i .ol (YOV)

ol (VEE[+F) (g yos jomw (slaliad & bgyyo



VF o)l o) Bylowd ¢V e 3,93 g o 12 )20l 2 SLl pi (Sl aloo O

= adas Mo JB 4SS 0,50 )8 (lin)lS (e yied )3 (s iy g b jaw LS ()8 39,0 sl a5 b
o (5S35 (adlS Glise il oS sl 35 0d )3 Jow (sLaS ()5 YL 55505 oV 0)led g (ol
bl aiels a5 Jlop> jow (sLad (60l (L8 S 503 305 )18 (0l JigJos )5 Sl A g oGl 5
4y g ol (ol 03ga e (Sowds €S > il il S (o0 @il 0 WS Sl (B sl ] oL
O odbonlie Lo wgio Al old Dg B o yoSie (slaliad dn wyiwd jolated wdgaze o] 5 Kl il
(sP9—E Sloas O odsodalie ol )|J~_B.A u,:)_mf aS ol o..\.fa@»l.‘?u \eE[ ¥ ¢ s ‘_SLAS LSLD’LS)")L{
bwgie dols GMS] jads a5l MR il 3)5e lawgio dlold L asly VeF/VY 390 13 g Canl dalllasdyge
Qe g 3l digy bl iy dlold Clesd Sl x5e7 Wbl iy Hlazl 550 lawgie dlold I sadosnlie
Ol 1 ylges 4 pobolod ¢ pulsl (ol j 2980 028 (b Jolgd geime 5 (6 0ed0950 o LA ]38
Sless g M3 o i Jaig Jos ladd g il Slesd (il i (hiel Sledd wile Sledd wand e
sblasd ol oo dosnlive dlol e amd o iuled [y OB o 28" Sl ujlie o (559 ©loss wile
Aol Ly (FF/YR) alold oy, iaS closd plo b duolie )0 cdd o L oS ho loged a5 jobolad ¢ plagsgl
(sos—os Slod s s sddiodaliv luwgio dlold iol38I LY o)less S5 olwl p caiiwa 1)l (0Y /YY) el 5,50
loas 3§l s HLLal 3y0e bawgie alold il5al 15 oS e M tal5ol Ll Wasl 390 Lawgio dlols
Colus (539050 yiSu 0 Lol it (65U s (gl)ls a8 Slodd caoe)d ] D5 0 Cnlune g (og0s
HUES] D yge lawgio alold 5 oudodnlie bwgio dlols yle OS] SV olds (ol yls cilazsly )l gl 55 o

A¥

AL AR

AYe.
b | A
3
3 A
4

Fs

Fer ——— —

——— - -
- ——-——s
Y -
> oy b R N I S
5}755' Ca A L AT S LT S
7 R UL R S A LS A A A .
3" \';“*j ﬁ) 7 g .,7" g g &Y\j
3 e
f.\ \i?,; & 7
b
oges Slet
- & = oilomnlie g alold —— a1y 00 lasgte alold

30 e 35 sogos Olosd U 3590 Lwgie dhold 5 nivanlie Lwgio dlold SIS .Y 5,lowd JSoud

3 D 3 plued (sages Slosd (LS @jg 0556 o)y 1) i Sl (liee ¥ 0)led Joia b dugliie
Jloss s o LS (o) @l s | (oages Lo gLl b 05U 0gou &5 F 5 ¥ o)led Johir (ulal
5 oo 555U Sl Y ojlas Jgin bl gy ©lass 5 (gl g (8 bjgel STy 42108 b5
Sl dagi b g S o Cuns i3y Ul (20 YTAVIAD) p)lae alols o cuilagg wloss g (e YYV/Y)



0y 351 Je g3 (o908 Slodd (635, gLad s Siumod U5, 9 Jalodi [ o>y 9 (o

d—olsd 3 sy (oo el lisebl dlols o 5YL jlaie | iy )5She 3)lge 1> oddosalie K mb jluds
ol jalime (g lol Llod 4y o)Ll yg0

il 55 25 e gl 55 e oS (S e e jgel cslS K i 5 ¥ olacd Jpi bl
s 35 08 i gDl YYAY/YA dlold jd j5Sie @lodd S o judd D o calidee gla ji5u > wleas
a0 gl (¥ oyl Jaas) 2)l 518 pad olls 10 chlinod (13 05 adlis Jlaiil &S 55 jew (slad (g8
(Jolgd don 3 jLLasl 5 )50 K g oadosnlin K Lo @olds | Lol polie 5 cunl Juolsd dan j> 35105 (oYL
Aold 2ol b o sLad 615 oadosmlin K alols (¥ ojlad JSK3) aad e Lt |y abie Loy o YU polie
ey oo WAYY e 4y 9 1S oo lag ialS 0)bed poey dlold jo 5 WS o by iol58] YAYS/VS o VAYD/FF
LS dagte Jolgh > 5 1 38 Yl Jolgh 5 S il 5 o sl 0 e S0l
b lan Lol s 35 zo 550 s ¥ eylas Jpin olul 2 (039 i Sl o ple izod Lo
Ol @9l 5l Jols e a5 ol &) d2gi b pylag dhold 3 6 p) (ul @5 0970 w3 oo (L T 0)led Jou oS
e &S opl & dagi b ax 81008 o Cund (isy (5ol el i cdliold oyl j3 el 500 K g oddosalie K
Lld 4 ¢pgS ke dlold 1o iy (5o el lisebsl alold o a8 jlade 5l it 9S0e 350 40 sdosalin K ab
o bline gLl

Slod s iy g 35 e (59 aad o yiuled ¥ o ¥ ojlacs Jolis wlol o 1) KGOS jlade oY oless jlag0s
(Bl Sy ool Wle lods S i G LSy oS 5l Joolsh dam 13 y5S e ogei ulul 2 (goses
WS Jlo s aimdpe lled pow alold 3 1) (gt 3 o GagSl (Fu)b 5 (i slage)ls g ihig Cless
sinles pgd Aol o ) (spnas 3500 6o (g)bl Glod s g (6)Ki3 )5 Sload (Jlop Cleas aile Sleas
9§52 )5 Closd wiile  Sloas o bl (ol ] yuiite cciglite Sloss (gl K COMA] diald (yuin o 2D 0
Shize 4y & it yoSde aSl Jaijl (658 Glugi (S5 s sLad wile (Sless 5 jin plugi G 2l
o o 18 Sloss i 55N g2 (5 il o ol s ol ]

BT
Y2
Y.
4 e
N > RS N R S TR
FLIE LI N A G N T SR e 3-5\" &P E S
gty ¥ CART RGN AN A R A
A 73 R R S Py
3‘9 7 ;:) 3
¥
E
oges Slazd
o sl et — g kel s alsls & el abol ey Al

:x,wdn,o& Sload ol K GWST Jlads Y b)MJS.J



VF o) 5l ) Byloans <+ B9 (s jend (S 200U 52 Sl i sla gy dlono

350 R (0908 Olod o 1 () U e Y 5 ko Jgoo

lipabl dols  ltpabs] aluols KoMsl  sutewla K szl 5,00 K
R Vav/eY YAV avy/ov P \
VA-F/AY ABV/SR avy/oF VASY/YE WE- /Y- v
Y5t WYS/5 BAY/¥F YoRr/f- Yoo ¥ e bjsel
P Y-YE/EY SVVIAY Yrav/va YSAV/FY ¥
IOV YESAIAY V-7 YAY\/AY YOS o
AW\ FVY/YA YPET \¥/08 SV-/¥0 \
A3+ YIVA Vesa/1Y YL Y/AY VPFEIOY WE- /Y- v o
vav/y- \dov/sE YYsis- YITViss Y-A\/0 ¥ 2 it ‘
S0 Y¥O-Y Vov/s¥ YYAS/- ¥ YEAV/E) ¥ S
¥YVVAE Yava/ay —vo/fs FYVS/v FTOVYS 0
\OVE/ D vy AN VOF/FY SV-/¥0 \
YYYAIAY ovT/e Vevy/TY YRPEY WE- /Y- v
YSAYI0A VAA-Y \-F-/0 ¥-o¥/-) Y-\V/-0 Y Al ey
FEYE/AY \HEA Vo AV/AY Vvary YSAV/E) ¥
YAS- [ Yy /vs VST FYYAIN YTOVYS o
AF-IYA oY/av Yav/sa Avy/-f P \
VF-a/00 N YAQIYY \Sva/AY WE- /Y- v
Y-FY/YE Vevs ¥ IAN YFFAAY Yoo ¥ s
YSOV/Y- Y\r/rs /s Yoarey YSAV/FY ¥
Yv-viar YOVY/FY e Yo /A YIS 5
YWY/SY OVF/F \0-/F¥ AY< IR P \
YAQIY- V-SAR Ys5IVS \FVIES WE- /Y- v
Y-TYO/AN VPEVOA YA/ Yravias Yoo ¥ ezl
YOAF/-D Y\F/5D YASISE YASAL- ¥ YEAV/E) ¥
AT YSY/-A Y\vist YOS/t FEOVYS 0
vrs D5F/EA Vas/¥- AsS150 SV-/¥0 \
\WAF/YS I Yar/ay WYE/sY WE- Y- Y
\ABF/TY VPAY-Y Y/ YEVY/¥a Yo\/-0 Y I
Yo- AV Y\AV-Y FrV/or FIAAY YSAV/E) ¥
Y5/ YEEALDY Yrv/os YEAY/TY YTOVYS o
ABVIYY b-¥IA VROV ASDIAY P \
VFYV/A VYA YVE/FY aY WE- V- v
VAPV VP [ VFA/YO Y\OY/¥F- Y-\V/-0 Y
S8
YEAD/D YAFO/FY X/-¥ YYFY/FF YSAV/E) ¥
TIAV/YE YSTEIVY YA FYAVIAD FIOVYS 5
VFYV/A VYA YVE/FY 8y WE- V- \
YATVE 155+ /2% YA/ Y\OY/$- Yoo v
YEAD/D Y\fa/Y sY/-f YVFY/FF YEAV/E) ¥ )
FAAVYE YSTEIVY —$¥/ FYAY/AD FTOVYS ¥ e
VAY/S¥ b-Y/AD ASVIAF AOYAINA P 5
oy Vo¥a/s¥ \YAG/AA YSYSIA WE- /Y- \
YooY/E SIS \WYYIAS YRAY/AY Y-\/-0 v
YSYSIPA YAFS/-A WSAUTS YAD-IVS YSAV/E) ¥ _
FYSEITA YoMV /5 ASY/AY ALY YTOVYS ¥ or
vr- DON/FY PR Vo¥L/YE P o
ATFUA- V\OF/AA 5-¥ivs Va¥a/fs WE- V- \
VAOF/Y VAT SYAISY YEFAIVY Yoo v
YaASIYa YY-Y/AY SFFIVD Ys¥a/ss YSAV/EY Y
Y-av/ve Ysvrivs DAF/¥- Yars/\s Yrovvs ¥ ke
SYVIVA S\Y/¥S avaa NAVE P o




oy

351 et 33 oges Olodd (63,5,5- lad b Suod (b5, 9 Jlo | o>y 9 o>

¥ o lows Jgua aoldl ¥ o lowi Jou>

bl Alols bl alols Koss)  sasemlie K 3,50 K

R WAVE- fre/e R \E V- \

VARY/VE WEA/SE YEr/EY Tor/ar YD v

YEOVIM YYOVITA o¥/YS Wraivs YEAVES ¥ A
YAVE/ ¥ YVEAIAR yvvisy P YrOVvs ¥ s Sl
R oYYIOV Y\#I5Y MY SV %0 >

VY VD) YVV/A- \eov/o- VY- \

YY/EY VAT FYAT YRARIYY RV v

oA/ 4 YY-o/F- YYAA oAU YEAVES v N
YATSIFE YSOF/A- Y\UA Yov\/sy YroVvs ¥ s
Yr/As 25FIY 2-0/YA \OVO/PY S >

\YYAS VIOY/\Y VYa/YS YVs/as VY- \

VAd+/-4 VEOFNY V08IV YOVAIYY YW/eo v

YEAVIAY Y\VVIYD \DSOIVY FYEVAY YEAV/F Y .

¥-YARA YEVYIY VFa/As FrAV/YY FTOVYE ¥ s e
VESIAN FAVS- VAAYAY YoF A SV-1¥0 >

\YAT/YY VFYIVE YSEEIY YAAS/A) \E IV \

VARV VFAY/as R FRYE/ A YOeb v

Yon/r YYFIAN VA IVS Yorv/Y YEAVES ¥

YoY-IAY Ys50/5- Y/ VYYD YYa\vs ¥ GARS 60l
VYAISS avEIVY WISy o S >

VYo W5l WA/ YasR/A WE IV \

voam VAT IAY V-AV/EY V-AFA YD v

YOAF/Y Y. AFY/0- Yory/ay YEAVES ¥

oA YEYAIA SYVITD VA TOVYE ¥ SAS S
AR Yor/vo NSS/FY VAYSIYA Y 5

VFABIVY ATN- WYAMYY YEYURY VY- \

YR \OSVIFY VoYY Yoreas Yo v

YR/ A Y\ vy YrV¥a YEY/A- YEAV/F Y

Yov/s- YEAY/0A Svrits YoM FEOVYE ¥ Sk
V-aIAA aYEIvE Av/st \OAY/AR SV I¥0 >

WSETY V¥S/-A VYA YAV WE V- \

VASAIYS We eIt WAV YVEVITS YONeb v

Yoy /5y YYYY/ey VEY- /a0 /A0 YEAV/F ¥

PRI YEYAIAY WYY FEAY/AR YroVvE ¥ @b
Y-¥/- YF/aAD /YA VoV IvY S >

\WEY/SY VAY/ -\ SOV/BA VARA/YA \WE IV \

VAOSIYA WYY YOI YYSIE- YD v

Yo-#/¥a Vo sa¥/aF VoA YEAVES v

Yorvir YSASIEA oI Yaov/ 14 YroVvs ¥ o
av-/s5 YA-YY AT/ V\oa/TY S >

Ry M4 FEYIVY WE/EY WE IV \

Y\ /- VEYAIVY VAM/YA YYIVE PRYVAY v

YOANY - VAFVTY YT YAFYIYY YEAVF ¥ e
YrEVIES YRRF/ A SAIDA FEYLITE TOVYE ¥ R
A VAT EE/TY V-YE/0A SY-¥0 >

RS aVEIY- YE5/SF R Sv-1¥0 \ )
\Y-IFY VWSl SOV Va- /oA \E V- v el




IF Y 5loa Y Bylows N+ Bygd (g pew (32500 g sl pra gl yidg sy dloe o¥

VAYY/YY WAY/YY OAF/YY YO/FY ARV Y
YFVEIVA YYYEISD Fyv/. . YVOAFA YEANYA ¥
Y. ¥I5Y YSAMY - YAY/VY Arar AR YYoN/vs [

Coprod B1597 9 o908 Olodd &597 (o (LA (Shauod Jolow

(ages losd ploi (Lad @je 9 35 joed ) Cumer (2ldD g O e LIS B o)led Jouo 45 jobplen
Gl (ogos loss jlalols e So3lar )15 3929 Chuns Jg sSan (Sen (3lige s ) 2
sl g (38 (gl Gl & Glete ugSas (ldd (Stusen (e 02Vl S (o0 Iy RIS (Cmar o515
g (=1 2) Jls Ghjsel il any (Sidly oo 508 9 ol (2/¥0) il (590l 4 g g (—+/Y5Y)
S YL polie 590l clang S o IS gbods ol aisl yolaisl (—+/+V) (608 Sl 3upo0 (5528 A puosns
oo QLS Come (2LdS @i L) (aldd sla Stusen

Curor 15145 5 62,55 51 dold pitio (o (2UaE (Kiuwod Cu pud 0 0ylowi Jo

Camer o513 Pl Sieen ) Canox o515 2l Stuon i)
AN Sy eSO —l-F e Sjsel )
—Ivy SSamyd gylS WY - -I¥s Gl g 5 jeel Y
ERAL oy Slme S Y - Iv¥ R iy S50l ¥
AN SB35 o) VY ERAM Ol yd ¥
—/Y JBg o> )8 N0 ERALL leial, o
AN K Y2 RO el s
A Sl Y - ¥ S5 ae Y
-/ bl gl A -1y il S A
=/ S Ol A ERIAR oy sp)lS a
- /0 Sord Sl Y- RIAM e slas N

Oorl 0goe Gloas (635,55 - olad Swgod

Aol fole 8l cou (ool 290 U o SOy luedl ogas Sloss le (63,5, Siuvod ¢ 2L l5e
il 3939 (60, Shas HaSil luesl oges Slodd Gl oYU 00dll  Siiiar Conl (Sew )b 513 Lol s
ol edlie p3 a8 Ty il wins olad  Siuven il cod Mas by (63,5,5 ( Samsod yl5e Lol 15L
a2 STl ol 0 )5)LS (Suen b YU Hliad  Siuwad b oges Slodd a5 31 3959 55 Sl
&9 9 gl Lad 2 Jolste Sjgods Cunl iz oS sl (pl Glused (goges Oloss 0)l)> e 12,8y
e oLl ,Ku G L blayl o bl s (sl pedlds jlidle gl o (bl jloy 9 LSLS) (Sl
YU obils @yglre § (Siuwed polio gl Slad (ol a8 cul opl Gluedl oges Slads 6,ly0 ags s
Hgd (b S et ©ygods g L

dalllas (o a2 o L 050 b 2 |y Gluedl oges Clods (60,S,8- Hlad  Siued l5ae £ ojled Jodn
Ol 2lad  Stuwed (ol 008485 (a5 10 LA sla Siuen dliods +/F 3l 5YL gla Stuned olie ol
ol s ¢ o35y9 sl 5 o (bigal (6018 s las )8 plod o )55 00 Jgir olsl 1 ages Sless
At YU Sisod gl s g0 wloss 5| SWl a4 ST



00 351 et 33 (oges Slosd (63,5,5- aLad (b Sumod (5,1 9 S [ o>y 9 o>

09 S (39031 9 doold Jole wlesl 33 233 e (0908 Slodd (Rhaansod g5 & 0 lowss Jou

-
,‘g’f—f%s_&f?%%*%iE%l%&%‘r%ﬁgéﬁ
L § E & o § & ¢ & o E v &£ § £ E % < Y% ¥
% 4 g,

[ WYY N s Y YNy oy e WY YS Y eaD efee Y Y effe oA oPigel
AN Y BT S0 SSRYA YA - SR SRS /A WY ¢ Y/ SRYA YRR o SNEYA'7 S ) SEYA { SR I\ AT S | SN . - & el
CAYIYD IV YA Y A A YD VY YA Y VY N VY Ay Y ey . - - Kb i
75 SRV VY ) o 2NV A AURRY/) SENYA n ARV & SENEVAN SRNRYA - SENRYA w SRNEYA o SRNEYA £ WY ) /NRY L o Y S /4 4 . - - - Ol pd
AY YO /Y OY BN IEY Y YN VY JEY S VY Y YA /YA . - - - - ol
A ASENRY) SRR/ Y/ SY) A SR /:) SRNYA SN[ RY/\ SRR/ WY 2 YL SURYAL 4 . - - - - - sl
SNe YD Y N Y N YA Y R NY YA A e . - - - - - - SoSage
AL ST L YL SRS SRRV L S| SRV SR/ ANYA (AL SOV 4 . - - - - - - - bl
70 2Ny AV SV s WY/ A YA S WY o GRNNY /< SRV A VNNV 14 SRV ) AERYA LY . - - - - - - - - Sley
DA S| YL YA Y. o S|/ YL SNNSYL / SEYL o SV . - B - B - - - - - e (gluad
[ R TV /YL | AU/ SEYA ST/ SENY) A WYL /Y . - - - - - - - - - - 538
J25 SRYA - SV o Y ¢ SR o S\ o SRR/ SERYL LY . - - - - - - - - - - - i yd
SN DA NA IYE L Ee Y RA . - - - - - - - - - - - - e
YL Y | PO | Y/ WY /< Y1 1 . - - - - - - - - - - - - - &B S
DA ST/ VY 2N\ L B . - - - - - - - - - - - - - - JEg Jox
CYY SRR A Y . - - - - - - - - - - - - - - - SRl
SRV Yy -I5¥ . - - - - - - - - - - - - - - - - )bl
<o -IYA . - - - - - - - - - - - - - - - - - sollal
/-5 - - - - - - - - - - - - - - - - - - Sljpes

- - - - - - - - - - - - - - - - - - Slugls

S (+12) ol ) L g (+15%) (eallal 5,5 6 )8 b SiS)h loas (oLad e & g bl
095 Ly a8l 3l sty Sl Skt ol Slass ol b dglie )3 55V (alad=(03 ) (Stuser
Loy VL (Ko caidl (YL (05,8 oldd (Stused G jow salad b by sbs )8 @iy
ol Gty lesd L) (lad (Staren (p VL SogSu0e ()5 Mmoo ol (ellal g ()] (slas )8
Oloa sl odleal (gl (o i blod (odlagy cloas ) Jels ol 3l oS canl opl SSlo NIRN ¢ (/YY) s o
Siuads (g (+10A) SLo)> (5 )lS 5 (+100) e Shigel S stilige o)l 3l a5yl S3gSage
SIS 9 Slep S plee (VL (25 (Stuan oS (pl o e it 3950 b YU (63,55 oL
Sloa s .l (+/FF) bwgio (5,)LS ol Ghe (oldd (Suwon & o)leds Jodn (bl o Lol )y 2459 iy
Slosd g amd o ol Slesd plo b1y Yo olas  Siuwed ()l polie I oyt sl Kl i (5jgel
Lo ol b o8 51 5V imy Y (lisd (Stsan (sl polio 186 (50, g (oo Sloss 5 o Sijosl
sl b iy SleMbl g e 5 Lol Guilyly Jalow e sogos Slons (olad (Stsen il 1 959
09,5 9 Conl (Sae 1) s (S oy (sogos Slodd (oLad (Siod Jilod S wol )3 a5yl
2ol VL B (s ol ol il Joce g anil (VL (ol (Stasen (sl Sglite slas )8
&85 9 bl )il o5 ;0 )3 (cages Sladd uilly cand oo LISV 0)led Join &S jeblod ¢ pulal (]



VF o)l o) Bylowsd ¢V e 3,93 (5 e (2 y%0U 2 (SLdI pi (S Slidgy ale oF

el (5Ll Jail g oline wglis sl (ldlan (oye 5 lidhin Job Jhme 93 ulul 5 olad

33 e )3 (0908 Slosd il ly (od 9031V 8l Jou

& blixs pons Y olil 4y Y ooljl sy o9 oejl
VAAA Y. Bye e X
VA Y. VY, eee y

02 9 Job slame 93 (el 1 (seges lods Cglisie glaog)S )yl (e 45 amd oo (LS A 0yled Jgi
.L:«»dl ~,~b C.Ia.u )D d)bt‘*" CJBLEU‘ dl)b &Lﬁé')ﬂ'?

bl ie )l 0556 bl 1 330 s 53 coges Slosd il g Jalodi A oylows Jooo

gaw F Sl (p0ke a2 Slage pgorme Oglite slaog)S ple il
&yolixe &l oges Slaxs
v, VAVWARY, .o Y- TYSYOSSEY, o oo X
Voo BYWYAV,e e Yo VOVEYEOVEY, . e y

cilizo (cLmog,S 031l a8 pl 4 dogi b cdiand (g)olime oglis glyls &5 ogas @lodd I dtws o] oLl (sly
555 duliie SRy b (29 Spgott ) (ages Sloid plgiee el (g3l Gapb Sl sl b ogos lod
Jshz SleMol (YU g S5 00,8 (sl g (alolid (il Ll Ll |y gl (Sem pas b (Son
4 it (5 oline gl (Gl (Dl lSo g il [l 4 pogas loss I lmog)S RS gl (g3l | ol

ol 025430, A o5leds Jod> 53 ¢ yutali 905l pdlie of yos
2 YL olat- 085S Siwen b )bl Closd § S, wlods a8 2l Lis £ ojled Joia 45,51
lize 4 jsSis 05,5 9> (olad (YL  Siuced oS a0 L5 A ojledd Jodo Lol ciitind 5,08yl b duolis
ol oligy oless L1y olas  Suwed oy YL 395000 Slodd dn )51 iz ot s byl olad @ jgloe
L Ll it _lish il oo a5 550050 by (6 bline g5 (gl ccpmgeels cygofl bl 2 Ll =V am
Sloas L cudS le oo ol plo it olad il sl cald by Slop lead 5 Jle j55ge] closs
A3l e Al s Y (plab (6yuiion 420 5 ldb (Stused sh> e (hjgel lods 5 SogSue
Sloas as STyl g9 Loyl o YU (03,Shes  Stuvod S0l oy g s Sen s il Ko
b (Sian ()l Lol el (50,6 5 (Simd slos )5 b 2Vh (02,5, (Stuan gyl Jlo o0l
e iz 3 L g s il g ] 5ol Sl 3 (5 Jpin) i S b el
) i K Ll s 35y iy Sl 5 o> ST o (¥l 595k (Sirmn 45
g it J3line Sglis gl 55 Ll Epgloxe 13531 5 Cannss YU U e (+/55 = lith  Siuusas
o Sloas g (Kimd ogas Sloas lis eized 5 (Sibp Sloss 5 Jlo Jhjgel Class e polte
2929 (oo Glodd le Lhind (ldS (Stuused 9 Y (93 Slas (Stussod 5530 3)l90 13 )15 2929 (Su)b
Lol ol ole 0956 3 o 50 Slosd oyl Con] 4 dogi b tiiun lad (63,55 oo Jlasl (sl 3,1

ey olidl g el Jaig e wiuw S8 sl ) K815 0815 9 (6080950 yie sldl e 5 Milg o



ov 351 Je g3 (o908 Slodd (635, gLad s Siumod U5, 9 Jalodi [ o>y 9 (o

09031 9 (Wl e 0556 b Jsb) (SR ] sl 29 (ol 32 jlline (raSlhe ST (31,15 (cogos Glosd A 0)lons Joor

ol
y X sl )

=Y) SSH (-YVWA =Y) adlige (-YOYS =y) ol S oyl \
—IVR- 2y JEs e (-VFYY 2Y) (650 Slagusls (Y08
(YEY - 2Y) (BB (YN =Y (Sam b i o

(VFN =y) b bzl 3jsel Y

(WY =Y) s slab ) bl ¥

ol s Swe (-IWVA =Y) (Sa s (VFY =Y) bl [EEARATA ¥
(EIAVY =Y) KaS L (-YVOF =Y) iy Jos (-YYAF =)

(\OFR =Y) e (sliad bl 68
(FA35 =) SaS )l (- VYBA =) Syl g Sy ey 58 5
(NN 2Y) oyl g e (VAVY =Y) (Kied g e (-6 =X) Sinyd Sans (slsd \
(FIAYR =) SaS )k -V =) Jig e (Y30 =X) 50,

(YT =Y) (Pl s Slwe iy sl A

(WA =y) )l (Ve 28 =X) Slaauls SKimh S q

(WY, ) 2Y) bl (WP =y) (oK 3 T W ).

iy sl )

(VoY =y) )bl g Jos Y

(WY =y) ()l S s

¥3)) Sinp =) Jisdes (-oAV- =y) Sk bl V¥
y=)) o,k

& 5 Aol

o S s & 2 (smges Dot o (63,85 1 (sla Siusad S g o 5 3
S Sl LS ol (glacsjg 5 5l (S sl )38 (slaeg ) (S5 CudeS 029 «(5 ad (S5 S
e Oty g Lol byl s Gloms sl (Foliie slogig) 3l sladlo 3 pobl (et 1 o
2 o9 Sload (9,5)15— olad o Sien oS pols dllis )3 ggd9e Cyenl 4y d2gi bl saiall)
33 (2l (Sl S s 5 5 il o5 s o a5 K05 a3 lital o3y
©)gmods hlmed (p S5 padld olil oy 350 0 3 plaed ages Closd 285 )13 oLj)l 5 s
lodday jo 55 yote

Slais 5 55 05 olism Yl bl i & ol 5 5005 Slos g e (515 Slass Jig Jas closs
0505 S ol &y g by ingy (S 35 pe5 e a8 (S i A (58 338 5 SR Dl (o5
@90 = VA5 5l YL 050 jadd o9 Slod s don (gl luon 0 3 S0d 5 (asld wlul (gl oadd sl Z
Oy Ml Hlas Jolaie x505 (56Nl L (g)boline 956 &4 coges Clodd  lad xjei a5 ©d)F aon lgi o
(Leta, 2018) Ld (Mansour, 2016) _sle) @loas o)l jouaio sl gl sbaaidl b pols yidghs zols
S ccillas (W) L) Sen o (ol (VWAF) o)1 o (531555 (Bendib, 2020) oy ¢ gl oylie o)bys
Sl ol ol 8 251, dluan 0505 gy J ol it 55 13l imgy 3 Sy o J o3l
w5 oSN 48 alSim 5> cipllas (Bendib, 2020) cuisy Limeiy bl byl imgd 5 Lla) &b
Sloas 45 3,8 PNl s 555 4 olgiism il 5 e 550 & Lo Sglite (slo i 53 ogas Sloss



IF Y 5loa Y Bylows N+ Bygd (g pew (32500 g sl pra gl yidg sy dloe oA

A L;:La.a )5).0.: YU oas glyls (P9

il Sloss g (50 YYVEIY) ooty alold o (clabys 5 (25 sl 5100 0000 s Gy b 5 Jeol> b
Slod s 20je 6o G luds D)l Cillas Glued (335 0g) S b (g0 YYAVIAD) p)ls dlold jo
d')’. I Jl)_él olsesl dials oo load (Y 31005 05 o oy 5w (o8N &,holixe Peagy ‘J.»A?é “)..;J 5
wolS odga e S 5> Sl Gl Bl 4oy 5 S e Gl el g amd oo (Bl ages Clotd 4y gyt
Olued oges Slosd jlatud ol alad @i CudS 4 (gyitn a2 1l ST slasiteliy 3 ol D95
2D ploul @olate 050 93 4 o oo |y lued oges Slodd (g5 5dely ditud (6 i 35 yo3 da)d glybd a8 243
pgd b )0 0,5 (60 Cumes il 0950 Bl Jlatil 956 4 1) coges Clodd il 0950 g7 o oSS
SR sl ples > Jolsite 958 4 (oages ladd Jlib g e (Ld8 sjpaelp sk ) Comer (liee
i s b (pogas las 5 5355 5 olaialls 15le s St (sloog,S by gl b ) 5 38 i
=9 5 Cmror (ol m597 e Sluslie Judow .canl ol wjlie g (Sloyd STye ciuw (slalias aile Waog,S
Olotd 5l alold l5ae ¢ udligy Glosd jpay a8 ob lis olad  Swed (hg) 5l odliiwl b ogee wloss ,lad
L olosd g Cumer (oldd (Stusan 0l p3l g} ol A8 oo Mo (il umer o515 Gl (cogee
2yl casllas (Shi et al., 2020) o)Sen 5 (b Lidgh (slbaidl

oo 3 Shes sla Stunod a5 8,5 o000l Wl |y 4SS pl clodd g Cures Jlo (ldd  Stusod Jdoo )3
Slods C)—.’.l O?—‘l):‘:l s Capro> ‘C)] Z54D 9 dgu 0 Lad jo 38 000 @ L"O] Jlod cely yluedl Logas wloss
45 2,8 ol b5 ol 9dise S 5 Gl (soges Clodd @8 0926 «B2)b cnl Sl g 29 o0 55 pete
hms 25 plad oagos Sloas 2l Jolite @i 0 il cmen Jole 4 205 L Byo 5 clipen L lsice
Iy Olamed ogos Glodsd sLiad xjsi 45 Jluedl oges Glodd x595 0950 Mle (6,500 Joloe cunl (S
&35 5= olad sla Siumod 0950 b5l 5 Judow ¢l () o el S8l oyl isu i1 wile iS00 S
Gl pogas Slodd (£50yd0lp jelaiody wlal cuenl gl 50 Jlueal eges ©lossd

da Glod s plod olad mje8 sl Ol luedl (pges Gloss olad LSHM JPACIPIVEN BTy
Iy sog—oe ©lod s e (69,5518 ©lwlio clidl ol jon ogee lodd (sYL Slad ojgles b bn Stuson oy
ol 69,5 )L wlwlio a5 Cong Q’l Glire 4 glas sl Siuen (YU 1olie B po «opl ol WS o Cogis
S S8 S0 iyelip g O mreal 4 g S Gloled (LS I (cages Slasd (Sinlen 5 (5 puien
s 5 olad jlaiwl g o ol ogui Hasjl Hlais e cload BMB] b (gl wilyly Judoo 51 eolasl Lol
Lol Coonl

okl (olas & jalme Jasil Hluwedl eges lons BMB! Hlie U5 sl Gwibyly Jdoo 51 psls Jimgh 4o
s Lol oLad o jglome (sline LI}J! Omerl ogos Glodd olad (Siwen 5 0 lis by oo ub
(VY = (Sinad g ypd) 109 iy Clodd b olad  Siwed (33 YU )b Sde8upe loss (o sl
LS alio )3 it ;500 b (g boline coglis (gl oLad il g5 il ¢ pupeli 903l sl yo Lol
it olixe 5l ot (gl K0Sy b (b sglone ] iz en 451 ctivgy S350 b VL



04 351 Je g3 (o908 Slodd (635, gLad s Siumod U5, 9 Jalodi [ o>y 9 (o

= g amyd Sloas— e higel Gless wle eges @lods jl By d )31 a8 3l i ol 95 s
5 orldd Ssad ) i (03,Slas oYU (Strad sl 5ol e Glos = Ki b Loges less
oinli8l b 5l L] Sl yoless coiS 1l oo cline opl 3505 5,8 Collas cunsg j3 SlKe &gl

bl ol U coos wlass (63,5es (Siused 45 olacansy jo o 8 15U cod jiw glaansa
S s |y by Stsan pl Slgi oo 308 JaigJo> dint 5 juyaely S o0 Iy S22l

JLISUPRERTY

ool aBlS o ol dllie ol ¢ Jotuns odimsgs Hlobl 4 Lo

&bo

9 Ldlis 0 b o ogee slaaluls oUas wje Julos (WWAF) blow ¢ >l g ljy8 s oo )99 Jamowsl ()
.\_Y\‘ £or‘d)‘.!)4.db‘):!

3l Gyt Slodd x5 olad slasplpb Julos (VWAD) .y paiie ($39uk0 5 45 )3 0w ¢ gum> Syalb ¢35y (Y
St Olodd xi597 9 Camer STy 0 (Llog (VWAF) yla o Slity 5 ol (65953 fdb)i (ko fdlias Lo JS'es (v
YAD = Yo A Feoped (ol (cbdlis (slajing o Jon)) b 163)90 adllae) £ pl2d Cllae iy

A O ailato 5> (500 lass ldd 58 5Nl Ghomtas (AT s cogipg 5 M (S plsly e I il (¥
AY = YA D ( lblis ol ygmaliy g (9,51 Jdo SaS 4y o)l a5

oges Slodd b mj Jlos (\WWA0) 600 s (S04 5 8 ey (S)h Bhams (o 035 ome S CaSs (0
(OLS3)) s 163y90 ddlllas) Sy cuymd Jio g (930 ogguST dmodld (g5kod,luilinl ybs, 5l edliiwl b (g b
N0 = WA WV il (el sloying sy

2D (P9 Sleas L;»L@B 2209 9 Came> uwflﬁ » L;L.bu .(\Y"\;) L:).s w.)‘}.:,l.c 9 un.la.a.a ‘L;u.:‘l).b: fd.}Lm ‘L5°ﬁ$> (F’
XO—¥F Y (o pdolip jo  ldliis leMb) pinn) GIS gyl o (650 3blis

Clidin 35 s o (bjgel Slodd olad w595 oo (VWA putee syl 9 4il5)3 diwd ¢ pmsdose ol (Y
dum )l oala L) Lg)"k-“’ (PG Slea s G)Laaﬁ =59 J_J?o (\Y’iV) W‘L““" “_;o.wlﬁ 9 ):.Aolulc ‘u_Q,UlJus (A
FAD = VNO F (oppd (s ipdoliys sllis (claingis (ole,S 15390 asllas) WasPas 4 VIKOT (¢85 vaouas

2 olad  Swwemdgs la Joce U 5l i oges Slosd mse5 Julos (WWAY) ST e oblS 5 181 SLS™ (A
NN Y oped (s pdeliy 5 g Geoda g ArcGIS a5

3 Syt Slodd A oyt g i olad o (VFer) g (cheme g Loy oblpgare eisla Lo ple (domo (Ve
pole (2,5 lidz (Jd)l s (650 slag )5 163)90 addllas) lis cllas 3,550, b (6545 Moo prdano
ANV AP L

IR (e g 95 (sages (S)ladpe el @l (17R0) ll Hlel 3550 (V)

D52 O3 RS eall g Sl)jhe s kil (WWAZ) 05 b yes (VY

References
1) Abdollahi, A. A., & Ghasemi, M. (2018). Analysis of Spatial Distribution of Urban Public Services
using Techniques of Vikor and Was Pas (Case Study: Kerman). Geographical Urban Planning



VF o)l o) Bylowd ¢V e 3,93 g o 12 )20l 2 SLl pi (Sl aloo Fe

Research (GUPR), 6(4), 695-715. [In Persian].

2) Adesina, E., Odumosu, J., Zitta, N., Ajayi, O. G., Kuta, A., & Adamu, G. (2016). Location-
Allocation Analysis of Public Health Site Selection Using P-Centre Model: A Case Study of
Chanchaga Local Government Area, Minna, Niger State.

3) Bendib, A. (2020). The effects of spatial clustering of public facilities on social equity and urban
congestion in the city of Batna (Algeria). GeoJournal, 1, 1-14.

4) Bestak, R. (2015). Distribution of Cell in Mobile Network. Advances in Electrical and Electronic
Engineering, 13(4), 331-337.

5) Burkey, M. L., Bhadury, J., & Eiselt, H. A. (2012). A location-based comparison of health care
services in four US states with efficiency and equity. Socio-Economic Planning Sciences, 46(2), 157-
163.

6) Campbell, A. K. (1976). Approaches to defining, measuring, and achieving equity in the public
sector. Public Administration Review, 36(5), 556-562.

7) Comber, A., Brunsdon, C., & Green, E. (2008). Using a GIS-based network analysis to determine
urban greenspace accessibility for different ethnic and religious groups. Landscape and urban
planning, 86(1), 103-114.

8) Coulter, P. B. (1980). Measuring the inequity of urban public services methodological discussion
with applications. Policy Studies Journal, 8 (5), 683-698.

9) Dai, T., Liao, C., & Zhao, S. (2019). Optimizing the spatial assignment of schools through a random
mechanism towards equal educational opportunity: A resemblance approach. Computers.
Environment and Urban Systems, 76, 24-30.

10) Delis, T., & Kyrkilis, D. (2017). Locational concentration of foreign direct investment in China: A
cluster factor-based analysis. Journal of the Knowledge Economy, 8 (4), 1115-1132.

11) DeVerteuil, G. (2000). Reconsidering the legacy of urban public facility location theory in human
geography. Progress in Human Geography, 24 (1), 47-69.

12) Dorobantu, S., Aguilera, R. V., Luo, J.,, & Milliken, F. J. (2018). Sustainability, Stakeholder
Governance, and Corporate Social Responsibility: Emerald Publishing Limited.

13) Esmaeelpour, n., Dasta, f., & Iraji, s. (2015). Analysis of Spatial Distribution of Public Libraries in
the City of Yazd. Geography and Planning, 19 (52), 1-24. [In Persian].

14) Fernandez-Gutiérrez, M., & Van de Walle, S. (2019). Equity or efficiency? Explaining public
officials' values. Public Administration Review, 79 (1), 25-34.

15) Gaile, G. L. (1984). Measures of spatial equality Spatial statistics and models (pp. 223-233):
Springer.

16) Gamper, C., & Turcanu, C. (2009). Can public participation help managing risks from natural
hazards?. Safety Science, 47 (4), 522-528.

17) Hakimi, H., Mustafa, H., & Alizadeh, Priya. (2017). Analysis of Population Distribution and Spatial
Distribution of Public Services in Urban Areas of Urmia. GIS (Geographic Information System in
Planning), (29), 46-35. [In Persian].

18) Hammad, A. W., Akbarnezhad, A., & Rey, D. (2017). Sustainable urban facility location:
Minimising noise pollution and network congestion. Transportation research part E: logistics and
transportation review, /07, 38-59.

19) Hanneman, R. A., Kposowa, A. J., & Riddle, M. D. (2012). Basic statistics for social research (Vol.
38): John Wiley & Sons.

20) Harvey, D. (2010). Social justice and the city: University of Georgia press.

21) Hataminejad, H., Vahedian Beiki, L., & Parnoon, Z. (2014). The spatial distribution pattern of urban
services Measurement in fifth region Of Tehran using Entropy and Williamson models. Geographical
Researches, 29 (3), 17-28. [In Persian].

22) Hekmatnia, H., Givehchi, S., Heidary Noshahr, N., & Heidary Noshah, M. (2011). Analysis
Distribution of Urban Public Services with Data Standardization, Taxonomy and Specification
Coefficient Model (Case Study: Ardakan Town). Human Geography Research, 43(3), 165-179. [In
Persian].

23) Hodge, D., & Gatrell, A. (1976). Spatial constraint and the location of urban public facilities.
Environment and Planning A, 8(2), 215-230.

24) Horner, M. W., & Widener, M. J. (2010). How do socioeconomic characteristics interact with equity
and efficiency considerations? An analysis of hurricane disaster relief goods provision Geospatial
analysis and modelling of urban structure and dynamics (pp. 393-414): Springer.

25) Kiani, A., & Kazemi, A. (2015). Analysis of the distribution of public services in Shiraz city with
spatial autocorrelation models in ArcGIS and Geoda. The Urban Research and Planning Quarterly, 6
(22), 1-14. [In Persian].

26) Kostreva, M. M., & Ogryczak, W. (2019). Equitable approaches to location problems Spatial



3 351 Je g3 (o908 Slodd (635, gLad s Siumod U5, 9 Jalodi [ o>y 9 (o

Multicriteria Decision Making and Analysis (pp. 103-126): Routledge.

27) Kujawski, S. A., Leslie, H. H., Prabhakaran, D., Singh, K., & Kruk, M. E. (2018). Reasons for low
utilisation of public facilities among households with hypertension: analysis of a population-based
survey in India. BMJ global health, 3(6), €001002.

28) Lagache, T., Lang, G., Sauvonnet, N., & Olivo-Marin, J.-C. (2013). Analysis of the spatial
organization of molecules with robust statistics. PLoS One, 8(12), e80914.

29) Lee, J., & Wong, D. W. S. (2001). Statistical Analysis with ArcView GIS: Wiley.

30) Leta, G. (2018). Analysis Of Spatial Distribution And Accessibility Of Primary And Secondary
Schools In Bishoftu Town, Ethiopia. ASTU.

31) Li, Y., Lin, Y., Geertman, S., & Hooimeijer, P. (2021). Accessibility-Based Equity of Public
Facilities: a Case Study in Xiamen, China. Applied Spatial Analysis and Policy, 1, 1-22.

32) Liao, C.-H., Hsueh-Sheng, C., & Tsou, K.-W. (2009). Explore the spatial equity of urban public
facility allocation based on sustainable development viewpoint: na.

33) Lucy, W. (1981). Equity and planning for local services. Journal of the American Planning
Association, 47(4), 447-457.

34) Maguire, H. (2009). Managing mobility: Location-based services and the politics of mobile spaces.
Paper presented at the Conference workshop at the international communication association (ICA
2009). http://lirneasia. net/wp-content/uploads/2009/05/final-paper maguire. pdf. Accessed July.

35) Mansour, S. (2016). Spatial analysis of public health facilities in Riyadh Governorate, Saudi Arabia:
a GIS-based study to assess geographic variations of service provision and accessibility. Geo-spatial
Information Science, 19(1), 26-38.

36) McAllister, D. M. (1976). Equity and efficiency in public facility location. Geographical analysis,
8(1), 47-63.

37) McLafferty, S. (1982). Urban structure and geographical access to public services. Annals of the
Association of American Geographers, 72(3), 347-354.

38) Mohammadi, A., Hashemi Masoomabad, R., & Mohammadi, c. (2022). Spatial analysis of
distribution and access to urban services at the level of urban neighborhoods with a spatial justice
approach (Case study: Commercial uses of Ardabil city). Journal of Applied researches in
Geographical Sciences, 21 (63), 99-117. [In Persian].

39) Morrill, R. L., & Symons, J. (1977). Efficiency and equity aspects of optimum location.
Geographical analysis, 9 (3), 215-225.

40) Pacione, M. (2001). Geography and public finance: planning for fiscal equity in a metropolitan
region. Progress in Planning, 56 (1), 1-59.

41) Parizadi, T., Hosseini, F., & Bhboody Moghadam, H. (2016). Analysis of the Spatial Inequalities in
Distribution Utilities in Term of Righteoysness Case Study: City Marivan. Geographical Planning of
Space, 6(21), 91-102. [In Persian].

42) Rahman, M., & Neema, M. N. (2015). A GIS based integrated approach to measure the spatial equity
of community facilities of Bangladesh. Aims Geosciences, 1 (1), 21-40.

43) Remery, C., & Schippers, J. (2019). Work-family conflict in the European Union: the impact of
organizational and public facilities. International journal of environmental research and public
health, 16 (22), 4419.

44) Saraei, M. H., Dasta, F., & Hazeri, M. (2016). Analysis of Spatial Distribution of Educational
Services in the City of Yazd. Geographical Researches, 31(2), 62-75. [In Persian].

45) Shi, Y., Yang, J., & Shen, P. (2020). Revealing the correlation between population density and the
spatial distribution of urban public service facilities with mobile phone data. ISPRS International
Journal of Geo-Information, 9(1), 38.

46) Statistical Centre of Iran. (2016). Detailed Results of Population and Housing Censuses. Tehran:
Statistical Centre of Iran. [In Persian].

47) Tavakolinia, J., Moslemi, A., Firozi, E., & Bandani, S. (2015). Analysis of Spatial Distribution of
Population and Utilities on the Basis of Spatial Justice (Case Study: Ardabil). Geographical Urban
Planning Research (GUPR), 3(3), 285-308. [In Persian].

48) Tonini, M., Pedrazzini, A., Penna, 1., & Jaboyedoff, M. (2014). Spatial pattern of landslides in Swiss
Rhone Valley. Natural Hazards, 73(1), 97-110.

49) Truelove, M. (1993). Measurement of spatial equity. Environment and Planning C: Government and
Policy, 11(1), 19-34.

50) Yazd Municipality. (2017). Detailed plan of Yazd. Yazd. [In Persian].

51) Yuan, F., Wei, Y. D., & Wu, J. (2020). Amenity effects of urban facilities on housing prices in China:



YF Y 5lea oY Bylowd <V * B9 (g st (530 340U g (gLBlya gld pidg iy dloe £y

Accessibility, scarcity, and urban spaces. Cities, 96, 102433.

52) Zhong, Z., Peng, B., Xu, L., Andrews, A., & Elahi, E. (2020). Analysis of regional energy economic
efficiency and its influencing factors: A case study of Yangtze river urban agglomeration. Sustainable
Energy Technologies and Assessments, 41, 100784.



