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Abstract

This study summarizes the current state of educational services in the
eastern educational district of Duhok City. The study aims to analyze the
size and distribution of these services and their efficiency by examining
various variables related to the secondary school level in 2022, such as
the number of schools, students, classes, and the buildings designated for
these schools. Statistical analysis was used to identify areas that suffer
from a shortage of these services. The research focuses on identifying
optimal locations for the distribution of educational services using
Geographic Information Systems (GIS) to achieve equitable distribution,
reduce overlap in service areas, and ensure easy access for students to
schools. The study concluded that the distribution of secondary schools
in the area is unequal, with significant differences in the number of
schools and students between the central area and the peripheral
neighborhoods.
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Given the z-score of -3.30906028922, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

el L Gan i) Hlall Qs Gads DA e sl dee 1 aeadl)
(Arc GIS 10.3)

oAO



aYeYo —aveen ) (VA) amdl (o) Alaall Aludy) aglelt 4l dlaa
*(proximately) &l Julad cigdl  gadai @ Lals
1) o 19 3 o

@Y alail Gujladd Lsllaall deadl) 5ol Giny K z3ga Slo Jpunnll daia
Dhonall Ty uglaall Chsiaa o ol salpall Aagall Jigat Cons (A<l Ealill e
cadinall bl pe 5T ) Gaplaal) wasil (Near) cliall 1) alasial &5 . sasal)
(V) Jsaadl il DA ey Slaally uprall e (Voo v) il any (63l

o Lo s (V) kil

dlll Glal€y) e (g3 A Ghlia) @l ag @ Aagadall ghliall . )
dahie Ml o (£178.A) dawy (TS 1).7) Lgialis (Jpeagll dlsgud
dilaie alire Jaiy Uil ey cddasdl) (& 331 sl s cdadl
LAl

Ladertl) Fussgall Aok Lgboai ¥ 1 3halial oyt dagadall & ghalial) Y
Wl 5505 s (A7) Lty (TaS 0) M Jos ginlisa cpalacyl) Al sl
A o) e gy Al ke (e dadalgl) olia¥) B

(V) adlse 1l & Lblaeay Al i Cavny @ dajiall Gujlaadl LY
covle g ad Sl Glaleall @lli dudait Caagr (galac Y alaill alae
(eSig Oy ¢ Ay ¢ S eigil) Cllan e a1 adlsall a2y

(8

=1 b il s dw oo salaadld ()
1- Kumar, S., Liu, M. and Hwang, S.A., 2012. A multifaceted comparison of ArcGIS
and MapMarker for automated geocoding. Geospatial health, 7(1), pp.145-151.
2- Brennan, Jane, and Eric Martin. "Spatial proximity is more than just a distance
measure.” International journal of human-computer studies 70, no. 1 (2012):pp 88-
106.
3- Bajjali, William. "Proximity and Network Analysis." In ArcGIS Pro and ArcGIS
Online: Applications in Water and Environmental Sciences, pp. 287-331. Cham:
Springer International Publishing, 2023.
4- Scott, Lauren M., and Mark V. Janikas. "Spatial statistics in ArcGIS." In Handbook
of applied spatial analysis: Software tools, methods and applications, pp. 27-41. Berlin,
Heidelberg: Springer Berlin Heidelberg, 2009.

oAT



Oldaay Olégla .0 9 dada daa) g daa) Ol S a ool AlSal) 2 gl BoliS Julas

YOYY dsan
) dil<a) cilBldas
% TaS daluall
Jsagll
14.A 1Yn dqgaial)
ve.¥ ® LJM\J;'.;
A A P &5.69-6-“

(V) Hasdll e slae¥Wh Gdalll dlae) (a0 jradll

YOYY o dnnd A8, Augl b Jgensl) 30Se) i g ges (V) Alanjall

J g o) AilSal Bl

L‘,ALA

Lagadall 4

A1) (aylaal)

(Arc GIS Pro 3.0) gy 4w (paa Gialll dae (e 2 jcadl)

OAY



aYeYo —aveen ) (VA) amdl (o) Alaall Aludy) aglelt 4l dlaa

alaliiiuy)

AaahaeY) Golad) (e Ll 204 (V0) Jual (0 2€u lad (V) o
(0TY) Al 2o Cua e JY) A e (g9a3 dupae (V) polad dulle
RERIA

WS e daws €] o (gginl Auhall dikie G pdlgl) Saage SIS s o)

aliedl) SIS Lyl Jgemilly dadetl) slglly CSUall Liaaell

L lke Ay il slaglly ol delal) & DUl e jlae Gl Aafiall juleal) res

cie L ol el aa g Slaall o ol Ll plaall @l Gl (DUl sae Ay
ol Adee e Tl uSay 1305 cAlin sy Yuladl)

Lol 32l gl 130 (74.09) cialy 8 AnlacY) Golaall oY) Slall A dad o)

) 0 By san Al 48,30 dugl) 8 ddlsdal)l sas axy 53 xesiall

Oo Aald) Auailly (Aagadie diledl) lie s Aahal) dalaie e (£79) e ST

A
Y

cleadll 038 (e dag yae Ll Lagind s dabaidll
:J.ﬂ.m.d\

Bajjali, William. "Proximity and Network Analysis." In ArcGIS Pro
and ArcGIS Online: Applications in Water and Environmental
Sciences. Cham: Springer International Publishing, 2023.

Brennan, Jane, and Eric Martin. "Spatial proximity is more than just
a distance measure." International journal of human-computer
studies 70, no. 1 (2012).

Kumar, S., Liu, M. and Hwang, S.A., 2012. A multifaceted
comparison of ArcGIS and MapMarker for automated
geocoding. Geospatial health, 7(1).

Scott, Lauren M., and Mark V. Janikas. "Spatial statistics in
ArcGIS." In Handbook of applied spatial analysis: Software tools,
methods and applications. Berlin, Heidelberg: Springer Berlin
Heidelberg, 2009.

Ly Qliwys€ alil clas) i cdasdaddll 8)lyg ¢ Ghall —liwd)oS al) oS

(GIS) aud cdsas clasl

Aupl) sl cgan dadlas Auf Lopae Aull By (@hall i) ald) dagSs

48,0

OAA



Oldaay Olégla .0 9 dada daa) g daa) Ol S a ool AlSal) 2 gl BoliS Julas

el cdgana Gob 5 dena A Aibe gl deae (gl maly) s clea
Glasbeall alai dladily Bl Abilas Gl Zeddl Gl wisl SIS
YAYY (A el oF aladl igad) dlas o aadd) (e daals (GIS dLilyrall
libasisall ihral) sl Blal' . e shen (uliey c(5radl) Gl Sl v L)
Al-Qadisiyah Journal For Humanities Sciences, «clie cliad i )l
2017, Volume 20, Issue 4.

Ofiale Al (pada dualy A Lghaadsy dalall leadl] aysi cpllin Sl 2
cophadi Al Fladl daals (Llall ciluhall ZIS ¢ aliYly (gpcanll Laaasl
Yoy

sl i ) olaied) Shal S aisl b el ke v e
YV i c£23a]) ) Valal) calall 5 du sl Al cJaagal)

Obse dide (b dpalaill Cleadll dbaslly SIS didaill c(ghsmily) (s e
Laals (V) LIS (5500 1) iale Al cAdhaall Cilashea) alai oladial,
XY gl Sl

cAaalac ) dahaie  dpardatl) Ciladdl) 5o LS e Jamd aad (3l e Chugry JWS dans
YooV o) Yased) cdaanlly Jaladall dlas

slaall ¥ J capulall alasinly Zahaall b LSl Gl dalad e
YooY Olee ¢ dlly deluball

al aladials Al A b Daadedl) Glendll K Qi) cmllin Caugs ol

YT uﬂ}&m daals ‘(élyi.'m ),_\::) ).._\BMA\AMMJ ‘3\:\3\)&\ Q\Ajﬁ&d\

References:

X/
L X4

X/
L X4

X/
L X4

< Bajjali, William. "Proximity and Network Analysis." In ArcGIS Pro
and ArcGIS Online: Applications in Water and Environmental

Sciences. Cham: Springer International Publishing, 2023.

«»+ Brennan, Jane, and Eric Martin. "Spatial Proximity is More Than Just
a Distance Measure.” International Journal of Human-Computer

Studies 70, no. 1 (2012).

s Kumar, S., Liu, M., and Hwang, S.A. "A Multifaceted Comparison
of ArcGIS and MapMarker for Automated Geocoding." Geospatial

Health, 7(1), 2012.

oAd



a¥

dYO — AVEET I (VA) amdl (o) Alaal) Aludy) aglelt 4l dlaa

X/
L X4

X/
L X4

X/
o

Scott, Lauren M., and Mark V. Janikas. "Spatial Statistics in
ArcGIS." In Handbook of Applied Spatial Analysis: Software Tools,
Methods, and Applications. Berlin, Heidelberg: Springer Berlin
Heidelberg, 2009.

Kurdistan Regional Government-lraq, Ministry of Planning,
Kurdistan Region Statistics Authority, Duhok Statistics Directorate,
GIS Department.

Kurdistan Regional Government-Iraq, Ministry of Education, Duhok
Governorate Education Directorate, Eastern Education Department.
Duaa Helmy Ibrahim Al-Shihabi, Mohamed Abu Ayana, Fathi
Mohamed, and Fayrouz Mahmoud. "Spatial Analysis of the
Distribution of Services Provided to the Elderly in Cairo Governorate
Using GIS." Ain Shams University Journal of Research, Vol. 3, No.
9, 2023.

Rida Abdul Jabbar Salman Al-Shammari, and Abbas Hamza Ali.
"Patterns of Geographical Distribution of Rural Settlements in the
District of Afak." Al-Qadisiyah Journal for Humanities Sciences,
2017, Volume 20, Issue 4.

Abdullah Kifah Saleh. "Distribution and Planning of Public Services
in Tuhun Municipality.” Master's Thesis, Urban and Regional
Planning, College of Graduate Studies, An-Najah National
University, Palestine, 2007.

Ali Abdul Abbas Al-Azzawi. "Spatial Distribution Pattern of Rural
Settlement Centers in the District of Mosul." Journal of Education
and Science, Vol. 17, No. 4, 2010.

Omar Hassan Rawandozi. "Spatial and Functional Analysis of
Educational Services in the City of Soran Using GIS." Unpublished
Master's Thesis, College of Arts, Salahaddin University-Erbil, 2011.
Nagil Kamal, Youssef Abdul Razzaq, and Nagham Faisal.
"Efficiency of Educational Services in the Adhamiya Area.” Journal
of Planning and Development, Issue 12, 2007.

No'man Shahada. Quantitative Methods in Geography Using
Computers, 2nd Edition, Safaa Publishing and Printing House,
Amman, 2002.

Wisam Youssef Saleh. "Spatial Analysis of Educational Services in
the City of Zakho Using GIS." Unpublished Master's Thesis,
University of Duhok, 2016.

o09.



