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Abstract

Spatial justice in the spatial distribution of schools is one of the important issues for planners.
This research was conducted with the aim of analyzing the geographic differences of school
placement and its research method is descriptive-analytical. In this research The average nearest
neighbor, the coefficient of variation and the Lorenz curve were used to analyze the spatial pattern
of the distribution of schools. the standard deviation ellipse was used to measure the directional
distribution of schools. the hot spot analysis was used to prepare a cluster map and finally Kernel
density was used to estimate the density of the spatial distribution of schools. The results of the
analysis show that the distribution of schools in Ardabil city follows the cluster spatial distribution
pattern and spatial inequality prevails in access to schools in the city. The center of gravity of the
distribution of schools is located in the neighborhoods of district 1 of the municipality. The map
of school clusters shows the presence of hot spots in the city center and cold spots in two
neighborhoods of District 3 of the municipality. Kernel's density map of school distribution shows
the deprivation of neighborhoods and suburban areas in having schools more clearly. In order to
achieve spatial justice and manage the problems resulting from spatial inequalities caused by
human decisions, locating and building new schools in the peripheral areas of the city such as
JaamJam, BeheshtZahra, IranAbad, JinKandi and newly constructed towns such as Niayesh,
Naderi, Kausar, nirouye entezaami, is recommended.
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Extended Abstract
1.Introduction

Education is the fundamental component of development and the primary architect of a society's
future human capital. Understanding the city as a “living organism” necessitates a rigorous
comprehension of its morphology, in which the interplay of functions is articulated through form.
Johnston’s Dictionary of Human Geography defines the geography of education as a scientific
discipline that studies spatial variations in the provision, uptake, and output of educational
facilities and resources. Amongst the most vital public services demanded by urban inhabitants,
educational infrastructure is of particular importance. Consequently, numerous nations have
pondered strategies to achieve educational equity. Evaluating the efficiency of these services is a
multifaceted mission covering quality, availability, and dispersion. The spatial accessibility of
households to educational services directly influences the distribution patterns of schools, which
ultimately dictates the degree of spatial justice regarding access to pedagogical environments.
Since attaining provincial center status, Ardabil has experienced rapid demographic growth. Thus,
this research analyzed the spatial distribution of schools across Ardabil's districts to identify
existing inequalities in educational service provision. Specifically, this research examined the
spatial distribution of schools in Ardabil. Moreover, it sought to identify which neighborhoods
are marginalized in terms of educational accessibility.

2. Method

This applied study used a descriptive-analytical method. The objective was to identify the
characteristics of the spatial distribution of schools in Ardabil's neighborhoods. Positional data
for schools were extracted from the city’s land-use maps and stored as point layers. To achieve
the research objectives, the spatial analysis capabilities of Geographic Information Systems (GIS)
were leveraged in two distinct phases: 1. Identification of spatial distribution patterns. This was
conducted using a suite of spatial metrics, including average nearest neighbor, the coefficient of
variation based on Thiessen polygons, the geographic concentration index, and hot spot analysis;
2. Analysis of dispersion characteristics and density. The intensity and directional trends of school
distribution in this city were examined using kernel density estimation and the standard
deviational ellipse.

3. Results

Access to public utilities in disparate locales is a fundamental prerequisite for the actualization of
spatial and social justice. This study tried to analyze the spatial differentiation of school placement
in the neighborhoods of Ardabil. To identify and clarify these disparities and expose the manifest
lack of spatial equity, various metrics measuring the spatial distribution of phenomena in a
Geographic Information System (GIS) were used. The empirical evidence clearly shows that
neighborhoods in the urban core, corresponding to the city’s oldest municipal district, have a
significantly higher concentration of educational facilities than peripheral areas. The emergence
of statistically significant hot spots in the central neighborhoods of District 1, just adjacent to cold
spots in several outlying sectors, indicates a systemic imbalance that requires urgent scholarly
and administrative attention. Moreover, high Kernel density values in central neighborhoods, in
contrast to sparse values in distant locales, give a clear depiction of spatial injustice in educational
access.
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4. Discussion and Conclusion

This research was conducted to analyze the spatial differentiation of school establishment from
the perspective of spatial justice. Analysis of the spatial distribution patterns using the average
nearest neighbor index revealed a distinctive clustered pattern for educational facilities in Ardabil.
This finding was shown by the coefficient of variation, which further substantiates the clustered
nature of school distribution. Moreover, the Lorenz Curve analysis showed a profound
disequilibrium over the neighborhoods, with the highest concentration of schools in District 1 of
the municipality. Based on the outputs of Kernel density, the neighborhoods of District 1 show
greater homogeneity in terms of educational provision and are predominantly categorized as well-
served. Conversely, Districts 2 and 3 showed high variance, embracing a heterogeneous mix of
neighborhood types. District 4 consists of moderately served neighborhoods, while District 5 is
characterized by poor or deprived areas. The focus of school distribution lies in the neighborhoods
of District 1, while the significant disparity between the major and minor axes of the standard-
deviational ellipse showed a pronounced directional trend in the spatial layout of schools in this
city.
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Clustered Random Dispersed

Given the z-score of -26.0638386108, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

laon o K55 L g o 1 ol Jws,yl gl 5o e slde glad g @IS s XSS




p e 6l G (8L haw g s L3l i e A

O i g 2 N NY
JS) A eslimal sl Gla ks i sl sl il SO e olad sl S

V,aku;éb,,o.uJgjsmuéwﬁg\x\mpam@;ﬁ&ggﬂ)yA{Lwas@yﬁ.(z
033 a3l BB S s s O ST o3l s 8 nl D3 SHIESS S 53 5 3y Lial ol
ol SO (Shs cpl ag dalys S S Lt 50 el s LS a5 ~ls 3 5 S5 ditean
s 53 S o o w3 5 ek e |y Dl ks 5 TS eslinal L0l B S e S
G2t le S Sk e s Sole 4 A8 e S0 oAz sy b s S SIS ¢ g

LS o 5l oS 1y 0ol ae pams G s Sltalin 3 Sl ks ax 3 45 Sl (gLl

O g 1t 98 Ao (5152 4335 515 43 il S 98l
48°14°0"E 48°16'0"E 48°18°0"E 48°200E 5
' L 1 L H L ! 4
&
=z =
g_ | _:°, =N
s L0 ok
™ Juilad 4zt
weahie el 1o Ga¥idy
> SMons
= {—
e £
s >
T = 3
& pud :
3 B P
3 ox * .
1:100,000
=
8 g
<4 s
e L&
B e
b i
B3
T T T T T T T
48°16"0"E 48°18'0"E 48°20'0"E

Juasol A 53 Goslhe 10595 Sl ek b Aelows (51 o sl 0K £ S

Sl SSke XYYYUL/0 o1 e 0800 Cobs Slas SLail oS 5l 0L Sl mls
b Oy cplply 5 A2l YW /OA ol OV Gls 5 w00 VEEOVOIA ol il sla0s S50

FoP seve YAY

QM\)J&)‘JA@)}SMjﬁfjﬂj)j)fw‘)jsu\ﬂéuc)‘b)‘cbw‘laML@MMA)-\QM

wMASeJﬁ QMJJ L}.»JL\A @)‘_,3).: J.:LG rJ.G o lad QL}}.}‘\SMM;)ML}M J:.!J‘)‘J.e.».:



AV s S 3 ol Sl ezl HLblae sl s S Jl

Olsan 51 (6513 g adlaio ojlads (2ol 58I L 503 5 (5ls el K adlee a5 by o OBme 53 30 elde S S
(0 J52) ol 0l 42lS S a3

Jolei b ) Cuwd (S g2r lwo 3 Sl ye OMx0 38 sl R385 338 S0
100
90
80
70
60
50
40
30
20
10
0o

1357 911131517192123252729313335373941434547

oA ese T epinbe

Jﬁb)‘,é.j@)&?ﬁﬁ)b UAJ‘JA G}j})}’@)‘bﬂ .0 Jﬁ

S 0SSl e w58 S e asle sl Slestimad L s sty oLSLAx w5 (68 oIkl
s 1235 SRl G pl 53 a8 el s OSGl 3l absls 5 JE S e b (655 8 eSSl o

oo ok a3lizal 3,1kl Gl il s 5 eslizad b

.

Sl Ol il oy 5 ealisal b e g 35 s XY

doee (VS8 s 8wl gl 55 polde B ge slaesls Sl eslanal b s jllial Ol il
Solo s S adlaie S 5o el 5o peslde s B S e Sole 4 s el oSSbe S el
.J)‘J)‘J.; b)‘.bb.w‘ &J‘J}u“.}.ﬁa.:.sk‘b\).}*}w\)‘.}ﬁ)‘.&ﬂ)}i\ﬂj})bdf dl-“-‘-:‘_



rjmg)‘.mi 6*26@2&»})(:2\f>-21>m M

| 351 e 38 e ste &2 398 9 Il B ) aw
48°14'0°E 48°16'0"E 48°18°0"E 48200 &
1 " ' 1 1 1 1 £
2
- Leiat
& =
= S| e v
s o
3 bl [ BB
[0 o ctne
I Jsr0e 2050
=
5 =z
T e
o <
H : :
= 1:100,000
o z
8 5
8§ £
Y =
« ©
©
T T . T T T
48°16"0"E 48°18'0"E 48°20°0"E

3,00kl Sl il o b Jun ) e 5o ol g s ol O SS

)Lf?‘ L °"J"".J".’. u'll"’” @)j: é}g‘ dﬂjﬁ.e} DL, Lﬁjl&w\ UJ*D ji}\ J.;.L}u* LSLQJ‘J.V‘ )‘ Japl.’> @t‘.v
4.3|Jw&ss)ya,gdi&wéﬂ\);;ﬁyéuu? UL FEEGINEL PVRN U] PV IO R I L S S
o135 Bl 5l Jussl gd Olme gla b i 28 4 Gl Gis opl oo s Al B O 5

el s eslinad B3 (gla oS0 o 5 51l 1 sl Sl

‘}d)‘.M}"S)‘:)?ﬁjEs}‘ Jﬁ})‘ QM .t‘é 6“&‘}:190..*.“'

creole 3 b sl el SVes Gudios 53 ) 0dd as 055 oolse il b gl slaesd s

35S ool Sl estizal U1 g bl L i lsts S 3l slaeST (Wl ods a3 0 Ll 55 34 40
S Al gl e $13 a0 s s ol Il VL 5 s assle Gkl e plules
o polome 55 VL Gled sl Lo YU 5500 05 L5 e il il (bl i 51 slabinn £l a3 S 4l
54,8 13 o 550 T 3 s se lie 3las Sls s sl ed SOee G ol 53 AL el
Ol IS onl 53 4G slailen (V ISK) Wlodd pluli 3 e 5 fls glaasd 3= S 0yl 5l sl b
Gilae Bdas oS Jus)) e 55 0 sla (i 3 o3 A 540 A8 Jles| mlans s 55 Bl slaesT s
S bt s b fls sla ST A5 ol gd SVlome ST pd e adys s (51 g S wilate

Llesly S8 Ao 3 4 Jlaxl Lo e sl a3 g0 o 8Os s e 95 5 as LSS5 (oLl s



A s S 3 ol Sl ezl HLblae sl s S Jl

e S8 slise 9 Jud 1 s M0 & 3 § £10 (5o 4SI ik
2 48°140°E 43°16'0"E 48°18'0"E 43°20'0"E
z h L L L z
=1 U + | =
2 re
o &
3
Lty
T Sty el
Gi_Bin
I Cold Spot - 99% Confidence
£ 2 I Coid Spot - 95% Conficence
e s Cold Spot - 0% Confidence
a b Not Significant
7 Hot Spot - 80% Confidence
0 Hot Spot - 5% Confidence
I Hot Spot - 99% Confidence
z N
e £
b s
L
&
3
1:80,000
=z
e z
£ 2
E [
3 by
&
3
T T T
48°14'0"E 48°16'0"E 48°18'0°E 48°20'0"E

Jﬁ:ﬂ*ic;)\:u:ﬂ;'tl:‘;u&uﬁ.v‘)&i

G5 Sl 5 e 53 elhe w0 b gbs @Rl bags w03 o 5 S e Sl e
oolbe 31 Jasa sl gt SV Sl IS pa (S0l e e Sl s Al LT A G 5 5
23 ol w5 @S15 el pY ed Ene 55 aslde & s 3 plad Sllds Caxds e 0 s
S Gas cpl 4 Odey gl 255 i e (pl 51 Bloms 1 plAS 8 Candy 5 0 o) 2 el ek
el ot oslisd o ol 53 58 (S5

B S5 mb L Jassl 45 53 ol 2l w585 (S5 pmsp £

ol 155 2500 S & LA slaediy SWS1 5 S e s e Sl sl JS 0515 &

sl AICGIS il e 5 55 1S oS15 il cplple ol glas o1 6Ss pde slls oyl e o3
S 4y oolle S WS1S w5 G 5 ds a8 8w syl el 3 dvde £V oS5 s
&MM&@)\;Jﬁbtﬁgﬁkﬁuﬁy;gt;‘Jg*;g\}sdn‘}gﬁ:ﬁ&,}zm.(/\p),\ﬁi
03 3 SE S wes udir 3ls (ol ed G adlae L L Lkl (it oS el g3 S e 53 55
SleMbl pre > ZONAI statistics 26 Sl eslinal b ppizen o Su gy BB et sls Cad Koo

VS ol b aseie 35 T 53 Guole 55 (S5 Ol 8 51 OMome Cand s bl o



pym olod S (b ha g 5 Ll i A 4

5o L3 b 3 1y Candy n Sdledl Jusl ols s S adlaie 03 5 Cota (s Glgr S

S ot A O S g a5 Ll S5 (gin oSl 53 SMome ol Ol 3 w3l Mo
Sos om0 g 2 ol 53 Ko w5 B sSS a gk e S 3556l ST S WS15 O
Jensl (6ol e sy bl OMowe Candy AL o Lt oS 1 Conds Sl ed 4l el

.J}.ih;ce.libq L}K'LJJLS“;))ATJS‘J“JJJS('S‘JSO‘):")E)‘;;J

Jud 51 el one 33 (3907 31 y0 38 o153 @abi Jud 3 9 8 3900 35130 ST o515 0
z
48°140"E 48°160"E 48°18'0"E w0 L WUUE AMEIE | AMBONE  SR00E g
1 1 1 1 1 1 1 : = Lay
:',g ] 8 o Luylaa

[ oMo 50 I syt a2l p
= [ O - - J!.‘;‘»TIN.’-\* )
4 E o 55 2 g WS
A L 2 i

§ SR
: oy B [ g 35 15

B VoS 15 s
. - 5 . W oktakory
& z e z
= e = L&
z b & :
2 A : L] i
z £ -
: £ :
4 £ 1:100,000 §- 16 1:100,000
y =3 & =
8 g 3 s

T T T T T T T ¥ 0., ! o L 0. l- o X 0 4 0" &
48°16'0"E 48°18'0"E 48°20'0"E 48°16'0"E 48°18'0"E 48°20'0"E

Jeroo 53 sl ST S ST b A USE Jus ol s ool B oS15 58 S A S

i3 o515 Bt 3 s o 5 519 yois 4ilEoniy oo ©Hono Curidg

o )'M

N W 1O N

[EN

. III i

G0 ) dilie il seb Y il (o lsed il (5 10seb Failue (5 10 56 O 4dlaio

" Y s S o515 oMo YL S o515 e Bugio S o515 b S¥exo
ol B o515 b e B ol ok S o515 b Voo

d:,;,.i,-sl,.‘_}s;‘.sl; Blod 51 oyl (gl g Alomy Ghle O Curdy N JSS



4) S Do 53 gl Sl il L3l R glales o 22l Jl

NN Cs\jjé;jsfﬁ«s&;)\wbﬁ&wmovw L3 Olg e Ve K8 5 &S (g skilen
25 Olme g g5 ann Sl 5 ooy VU Guilsls Shls (6ola el Y5 Y aklaie LSk e la) g SMee
o SOome Sols bas 55 iy a5 Lo ge SMoms Shls Bibes Sl adlate 5 355 0 03 W
e Vs A le S s S BS WS1E b e Sl ol b st w e LAl
el s (5 e Jale Lon) g 00 pelle plab m58 0 el S e 5l Aol CiS OIS e s
53 4kE VOAY slaad 5 ol ploil b (g)ls  wisad Jwosl b el 03 g 5b 50 Gl iy sz Sl
deols 55 CBD) o3 Sl 5850 5l otilil ol 2 (1) JS2) 4n S asile 03 o3 5o
drlome o)Ll 5 50 43 a3 aB VOAY (gl r ole 55 0S15 5 3 55 5o 5l &bl jislie aled 03 5 4o S
Cowd 4y o osls 5l eds a8 lasad Sl a8 S 13 Ll 45 55 50 eMC\JxM\QLcB&\.J%:Jf

Y S50 o S 5550 (gla eyl alaly edias OLES ool

e 35 50 1 alold s 15,5 pF1 5 alasly oy 03 (5 9 (LD diged DI alis

43°14'0"E 43°16'0"E 43°18'0"E 48°20°0"E :;'

| | 1 | | 1 i 1 1 ED

=
=
o =
= | 2 Leat,
& =
B . e bE
E Jaid 5t pg 0D ga
[ sste s 3blo 3
=
o =
sy [ >
% = ;
1:100,000
=
S =
kg B 2 palal g Asgi
1 1 L 1 1
48°16'0"E 48°18'0"E 48°20°0"E

Jen:}s}aj‘wugw)‘h‘}};rﬂ;&fljw)ﬁd|ﬁ&w5ﬂbw&.\\p



pym olod S (b ha g 5 Ll i A ay

)e;l }S,o )‘ alold li ,_,a,h\o Ja,f pﬂ,i ‘h?‘)

8000
7000
6000
5000
4000

3000

26 35 0 3 ol

2000

1000

e Ji S o515

A 5 5l Aol b eslte S 0815 o iyl ged VY S

)‘ Wlﬁbwjgm 4.2.:‘) Q}\JJJ‘J@JJJ w)‘.lﬁ ‘.;’Lué.e G)js b}&ddov\ib\\’ Jﬁ)b &‘)‘}k—»w
w‘)‘JﬁQwﬁw)))&;@i&%ﬂ&sucﬁﬁ&&{)}#@f‘mf‘}.‘@d};ﬁ)})‘bCBD

e 3590 Slegbge Syl o lal e oo Sllae Slilas L S a4 a5 olas e

Ld (5 45 g 5 SUF L IS e 5l 5 5el glabiad il Las O S 5 0L 2o
oicmm\,\)snf@wkbwu@;}:6w|6,@;¢u,\>~¢ﬁ;wuj|éd;jyigu.\»,
L35 s S bl sl Sl a4 wtes s Sllas Lol dlalad ol LLS 5 cllas S e
Lo b 5 a3yl mbie A¥sle w55 Ol arlome ( glad Clde tomis (slaoly 5l (S S s 4 50
305 Olul S5 CulS 35 53 e i g Slodst &1 aS 1 ol Wb s eslizad (gl
5 53 osee SUG Sl eslinal (gl oS placs b das o Ol a8 § &) sn Dlalllas 51 Lol o 20
Cile LS 55 o gas Slodst SUSGI 4 o jtoed a5 dites st 2S00 Teed a] o 3925 &
0 Alae Jol culey wcl 6o ,0 e Slods o5 o plaxl 5 ol e e gl
st b S pl mis 534S AS e Sl LBl glalad oy 4 Jledst S e gt
odms (SHol B (60 0050, b Sl (IS U Sl g opl s Sole) s ge D ke



qr s SMomn 3 e i W sla L o o235 o

on 3 Jes a3 s e 5 e ST 5 GIS Sl suaze slajll Olejen 68518 4 Sy o
O 03 f el Coenl wam 5 Loy s e o DS S g g adies S LS S 5 eole ST
Slp g asd atls y Jos)l jed OMoe 53 uslde il Hlas pled e 4 U Col s dd s 5o
G S o3Il Calzses gla yastla 5l plias Slae 545 Sole s g ol ub (3l a1 5 nls opl o) 2
L;ﬂ\w)ﬁW.W\aﬁ@ﬁo)@{w\?}b&Qb%|wkﬁm)>ua%v\i&wc~j}5c.,l.'JS
2 Dl leen (05035 s (el Sl eslinad b Jasl 53 eole w55 Ll
gU s Sl Ll (oWl S8 s s o ol g arls el ls 05
Sy Sl alad 51 G35 sb 4 0l bl s 351kl Sl an Culg 53 5 BS WS1S
O80Y) OLKen 5 35z Goios b Gl ol gl 003 13 s 3 4B 3550 0 53 1y e slaliad
33 ol Sl 53 (gl pU s 0 S (T O 5 (sl 5 (1T¥A4) (6 ymie 5 Ol _oauber
L Gais opl L5 okl 4B S 5 4 gl asls o tix s o)l Cills il antls il bl

S, sl She Oldles gl ol

S o 0

op 3 A el olab e e 1 el Sl E Las L e Ge b sl Gk

gos S 2l 0L il 1 2005 hawsie el Sl eslinal b sl 5o sl w35 ol S
53 0L 5 Dliead s Gala ) amd res il e et IS8 a0 sl el ol
oo 38 53 Jsld pade edias OLIS 55 555 omie el e 03 ole w358 03 5 sl Sl S
gl e b o ools ed S adkie 4 by e Oy e S a0 o i 5 3 OV s
o A g oy O 3 0 (3 slaasd s es S ke ed S e 55 Bes e 5
bl S el o b Ol it halins (oLl 51 D 3 b §1s 4T (g DMome 4k 5 i
03 Gl RL A 5o 5 SVl S saT a5 el S sate ey sl o eole s e OLLS
3 G S s K sl Juns) ek 53 el 1S o515 il el Bl 3 eslde 35
s pdior Lor o gl gl e SO adkee U1 Glal o min St pl 5 cl g S s
S andle e e Sy O3 S Caed oy RB e sl S s 55 S S
23 S Oyl Sl go oo fro & Ll o0 5 Sl g 5 LB e 50 SlNlas gla S gl
S s S ol Gla s 2 Sl 58 e S Gl 5o et S 60 el
s Ml s g S San aisal e Sl 1 el )l et G adlaie ¥ fi S

Ll 53 Mo B R TR (IS PRTIF POTSI P P ST SPR R R U RC P



o slect G (8L haw g s L3l i e 4%

..J\;,il.gd»pfucij\mébblsw}g@&J@e}hﬂﬂoy\mdb\zbw)%dbj Spd o0y
Sl b e 55 s a8 15 sl (ola el SO ke S 53 g 3 ol s B S
ool e 03 ool e s edias OLE o s Il Ol il Ly S S s Sop b o sl
S5 DS el 53 ol e Dler 5 oolbe s s ple L SOk 4 s AL e
S Gble g eole oS15 s w5 3 SEIESS pde 1 g 3 sdel Sy S 4 a5 L

23,8 el s lsleiy Jesl

c‘jﬁb)ﬁ,w“..@_:cr;- rt"ﬁlﬂ-’;@;‘)b)j"‘f VSJ&MQM)JJ\J&&)U\AQU}‘jJL“UKA.
GAS o oLl Ol
el s 0

JQ;QL;)\JJ.@J&«MAQP e IS U vE g CQ\) s e o oole Sl sl Clesl @

T 5 oslie Bls gls 4S5 5 5

wl obs
.X..‘)'Ju jla..,a )\ L;.JJ))AT Jb/lj,a d;")"wT w&w (\Y“\V) Ccd\iﬁjj: 9 g<> m.«..i.;,__-ez 6.)%9;4 (S c)ﬁdb] \
RAN
Al

Je Gadls 51 eslinad b 5500 (62008 G ol bl LOYAT) g e 5 b Ol e conl3 L

o Sl ale aslidss Slaal g3t Y adliie CaObi o3 53, 50 aallle GIS lasms sSFDAHP

YA (V)0 s gt il

Sed (el elte) el Glag o8 GLboe  oLsol .(1¥4Y) oSl e cp (Sl s ¥
YoV O et s ol s ey ey g oele aolidas OB

b 23l 5810 281 b S o 5 s 2 0T e (G55 5 el (ST m S 530 cp s> ¥
S b s p s sl il 5550 GIS Las 53 (MADM) 6 lnedir (68 pnmad 5, 31 o3l
AVA=Y0R (YY) ghidbio & g inlol 5 L5 i oliils S

3l oslizal b (daw e puslte) (55500 5SThm SLOe 5 old ks (VFAY) oyl 5 cp oslolist s .0
(Y (Gl Tails, 5 Ll el g 5 4 B80S Ol sty 02 (GIS) LUl s Sledbl pr
AA-Y

adllas) O ol adlolee 5 350l S0 oliad (235 5 s (1T49) LS (g mae 5 cp Olomrms adkes T
408880 (V)& (o ol g oligo ([elll o g5 163,50

Gl s Vil 55 el glalias ang b O L(1FA0) L0 (v (5S35 o col ke o Obels Y



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

40 s SMomn 3 e i W sla L o o235 o

oAbl Cut fill - s s FDAHP 56 s 5l dbde o 555 51 eslizad L 5lsal gs oIS
AYE-1 29 () 9 (Lo

U’N)\J'A L;.ﬂ)jﬁT L;LALM C,.:M) J&J (\i") £ n&‘)/.,w}.-)ﬁj “p ‘L;)L"’- “oP ‘L;"‘ijs ‘.C‘)‘})‘M .
VAN (1) 4 ol bl Ll i (sla_5slS Ol S Y aml

P PN R P P I SO -3 EPR S - U I Q) .\ DI N CO P W [P R TSR PR
¥Y=14 (YA)

Slo s ¥ oadeie De 53 e plad STy e VYD) L e i 5 e Slo g M
YYA-Y0N (8)0 (Ll Laolsy 5 Lil i . o)

Al-Enazi, M., Mesbah, Saleh., & Amani, A. (2016). Schools' distribution planning using GIS in
Jeddah City. International Journal of Computer Applications, 138(1), 33-36.

Bian, J., Chen, W., & Zeng, J. (2022). Spatial Distribution Characteristics and Influencing Factors
of Traditional Villages in China. International Journal of Environmental Research and Public
Health, 19(8), 4627.

Chen, W., Yang, Z., Yang, L., Wu, J., Bian, J., Zeng, J., & Liu, Z. (2023). Identifying the spatial
differentiation factors of traditional villages in China. Heritage Science, 11(1), 149, 1-13.

Chen, Y., Jinguo, X., & Yang, Y. (2019). Geographical Distribution of Characteristic Towns in
Zhejiang Province. I0P Conference Series: Earth and Environmental Science, 300, (2), 1-7.

Cohen, B. (2006). Urbanization in Developing Countries: Current Trends, Future Projections, and
Key Challenges for Sustainability Technology in Society, 28 (1-2), 63-80.

Hussein, A. M., & Mohameed, A. J. (2020). Spatial Analysis of School Using Geographic
Information System (GIS) Case Study AL-JIHAD Scoter. PalArch's Journal of Archaeology of
Egypt/Egyptology, 17(5), 1713-1729.

Jia, A., Liang, X., Wen, X., Yun, X., Ren, L., & Yun, Y. (2023). GIS-Based Analysis of the
Spatial Distribution and Influencing Factors of Traditional Villages in Hebei Province, China.
Sustainability, MDPI AG, 15(11), 9089.

Jun-Yuan, Zh. (2018). Research on Spatial Distribution Characteristics and Mechanism of 4A
Level and Above Tourism Scenic Spots in Henan Province 10P Conf. Ser..: Earth Environ. Sci.
186 012043.

Kumar, V., Kumaraswamy, K., Rudhravel, K., & Thiagarajan, D. (2013). Spatial Distribution of
Schools and Identification of Unserved Spatial Gaps Using Geographic Information System: a
case Study of Sivaganga District, Tamil Nadu. Indian Geographical Journal, 88(1), 12-24.

Li, M., Ouyang, W., & Zhang, D. (2022). Spatial Distribution Characteristics and Influencing
Factors of Traditional Villages in Guangxi Zhuang Autonomous Region. Sustainability, MDPI
AG, 15(10), 632.

Ramadan, M. S., Khairy, N., Alogayell, H. M., Alkadi, I. I., Ismail, 1. Y., & Ramadan, R. H.
(2022). Spatial Equity Priority Modeling of Elementary and Middle Schools through GIS
Techniques, El-Taif City. Saudi Arabia. Sustainability, 14(19), 1-21.

Ravichandran, V., Kantamaneni, K., Singh, A., Nair, A., Janakiraman, A., Kumar, S. P., &
Choudhury, S. D. (2023). Mapping hotspot clustering: An approach to study the spatial pattern
of quality of living households in India, Remote Sensing Applications: Society and Environment,
31, 101007.

Soja, E. W. (2009). The city and spatial justice. Justice spatiale. Los Angeles: University of



https://iopscience.iop.org/journal/1755-1315
https://iopscience.iop.org/volume/1755-1315/300
https://iopscience.iop.org/issue/1755-1315/300/2

25.

26.

27.

28.

29.

30.

pym olod S (5l dnn 5 5 Ll Ao a1

California.

Sumari, N., Tanveer, H., Shao, Zh., & Kira, E. (2019). Geospatial Distribution and Accessibility
of Primary and Secondary Schools: A Case of Abbottabad City, Pakistan. Proceedings of the ICA,
2,1-11

Wang, M., Liu, S., & Wang, C. (2023). Spatial distribution and influencing factors of high-quality
tourist attractions in Shandong Province. China. PLoS ONE, 18(7), e0288472.

Wazzan, K. (2017). The Spatial Distribution of the Basic Education Schools in Lattakia City
(Syria). Journal of Educational and Social Research, 7(1), 71-79

Wedley, W. C. (2002). Qualitative and Quantitative Factors and Analytic Hierarchy Approach,
Socio-Econ. Sciences, 24(1), 57-64

Zhang, Z., Luan, W., Tian, C., Su, M., & Li, Z. (2021). Spatial Distribution Equilibrium and
Relationship between Construction Land Expansion and Basic Education Schools in Shanghai
Based on POI Data. Land, 10(10), 1-17

Zhao, B., Wu, X., & Du, J. (2023). Study on the Spatial Pattern and Influencing Factors of Scenic
Villages in Shandong Province. Journal of Innovation and Development, 3(3), 67—73.





