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Abstract: Geographical Information Systems (GIS) becomingfulsend important tools for making
strategic decisions whenever trusted data are foautéhve spatial distribution, finding suitableesitfor
educational areas are important, like Schools wlgsich located in a strategic and safe area play an
important role for buildup students’ abilities iatéire. Therefore, the aim of the present work iStiady
firstly, the evaluation of educational serviceghe two cities (Al Hussainyeh & Imam Oun) withireth
regional context and to recommend long term optfongheir development. Secondly, it aims to owlin
the necessary actions that shall ensure the ordexglopment of expansion of educational needsinvith
urban limits, make a Spatial analyzing for educalcservices in Al Hussainyeh city, It was carread

by geographic information system (GIS) as a tool rfailti-criteria spatial analyzingthe results with
some implemented standards based on (GIS) usinGl8rinfo-10.2.1 spatial and analysis tools and
Excel office as statistical software
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1. Introduction

The development of Geographic Informationt&ys (GIS), spatial analysis and
computer technology become an uncomplicated assghfar planners. Spatial
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analysis aims to identify the most appropriate igpgtattern for future site location
according to specify requirements and preferentesroe activities [1].
GIS used to understand, analyze, and manage dattallsp Although it started with the
purpose of creating digital maps, it quickly became&aluable tool in the decision
making process for various educational servicesteByatic plan is one of the main
factors that ensure a good quality in educatioretbgment and well equipped school
site. [2] However, locating the best school sitealways a problem.[3] Educational
services as it is meant to equip peoples with #sedxskills of reading, writing and basic
arithmetic. Therefore, it is clear to see that ational services are very important as it
sets the pace of a person’s educational careej. dvernment made it a priority to
provide basic education for all. Educational oppoitty has become a social and
political goal and this has led to declining qualit

The objectives of this Study will be firstlgyaluate the educational services in the
two cities within their regional context and to seamend long term options for their
development. Secondly, it aims to outline the nea&gsactions that shall ensure the
orderly development of expansion of educationatiseethin urban limits.

2. Site Description

The City of Al Hussainyeh is located in Kadb&overnorate, at 15 Km to the north
east of Karbala and about 72 Km to the south ohBad (photo.1).

\
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Photo 1: Location of Al Hussainyeh city

Region of Al Hussainyeh is located within tdministrative boundaries of Karbala
province, (Fig.1), away from the city of Karbaladastance of 20 kilometers, and
Occupies the north-eastern part of the provinces fegion area of Al Hussainyeh is
almost 335 krhwith a percentage of 6.5 % of the total area afbigka, which is 5030

km?.
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Figure 1:location of Al Hussainyeh Region

The city of Hussainyeh is located in the cenfeAl Hussainyeh district within the
administrative borders of the governorate of Kaakedd on the eastern side of it. It is
about 10 km away from the governorate center anid faithin the geographic
coordinates (44 degrees and 9 minutes and 24 sgectmthe east and 32 degrees and
40 minutes and 22 Seconds to the north (Fig. 2).
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Figure 2: Location of Al Hussainyeh City in Relation to Al Hussainyeh District

The total study area amounts to (373) hectaresxludes Al Hussainyeh and Imam
Oun and presents (1.2%) of the total district avb&h is equal to (33,400) hectares.
while the area of Imam Oun is about (28) hectares. available statistics indicate that
the majority of the city population is provincial¢ccording to population estimates for
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the year 2010, the population of Al Hussainyeh w&§,654 of which 113,812
inhabitants were rural, with the rest 23,842 intaatis- being urban. [4]

3. Geospatial analysis

Spatial data analysis is concerned with thanth of data analysis where the
geographical referencing of objects contains ingrdrinformation. In many areas of
data collection, especially in some areas of erpamtal science, the indexes that
distinguish different cases can be exchanged withay loss of information. All the
information relevant to understanding the variatiorthe data set is contained in the
observations and no relevant information is com@im the indexing. In the case of
spatial data the indexing (by location and time)ynsantain crucial information. A
definition of spatial analysis (of which spatialtalanalysis is one element) is that it
represents a collection of techniques and modedd #xplicitly use the spatial
referencing of each data case. Spatial analysdsrieemake assumptions about or draw
on data describing spatial relationships or spattaractions between cases.[5],[6]

The challenges that faced in provision of educatisites, there is need to be able to
represent the information spatially. GIS will erabls to understanding the statues of
education size and services sectors.

GIS as earlier mentioned is a great tool in plagraativities. Apart from that it can be
used for analysis. In educational services the deswn this paper, it can be used to
quantify the distribution of schools and the aré#served and therefore will be able
to show areas of disparities.

The patterns, trends and relationships am@ ¢teough GIS, and this is truly where
the power of GIS lies. Furthermore, GIS can be used management tool by the
Government and other major players in the educasieator. GIS can integrate
georeferenced imagery as data layers or themedirdndhem to other data sets to
produce geospatial representations of data. [7]

Data have been represented on maps to giyatalsview with minimum errors.
The primary steps that any project of this kind lttug do is to study and evaluate the
current Master Plan applicable by the Directoratethe city, as per the available
information, the Master Plan of Al Hussainyeh wasdified in 2001 and 2010.

No population statistics and educational servicas dvere found for Al Hussainyeh
city prior to the year 1997; depended on generaimasions and speculations.
Moreover, sources indicate that the populationhef ¢ity amounted to about (19,477)
inhabitants in 2005, while the general populatiensus indicates a clear increase in the
population in the year 2007 as it reached (21,020).

3.1. Population Sex Composition

A slight difference is noted between males &ale’s ratios; in year 2005 for
instance, male’s percentage was 50%, while th#hefemales amounted to 49%, this
ratio then increased to become 52% for males af@ fd7 females in the year 2010. [4]
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3.2. Population Age Composition

Regarding the distribution of age groups witthie city of Al Hussainyeh and Imam
Oun, it can be see that the community is mostithefyouth; where in the year of 2010,
the percentage of individuals under the age ofddyywas found to be 48% of the total
population. An illustration of the distribution afje groups in the city for the year 2010
Is shown in (Table 1),[4].

Table 1 Population Distribution by Age Groups In Al Hussainyeh City And Imam Oun (2010%*)

Residential Population Area Population Density
Sector (Persons) (Hectare) (person/ Hectade
Hussainyeh 5786 105. 55.05
1 1
2 4606 115 40.05
3 5179 94 55.1
Imam Oun 5431 112. 48.23
4 A
Total 21002 426.7 49.22

*Ministry of Construction and Housihgublic Housing Authority

4. Analysis and Results of the Current Population Density of the City Al

Hussainyeh

First of all, the total population density AF Hussainyeh city was calculated, this
was done through calculating the total area of dity and dividing it by the total
population, the density came out to be 50 persom&,/but this density is not
representative, since the city area contains mamptyeuninhabited areas.

In order to obtain a more accurate density figtire,total density was calculated for
the built up area only within the city, while digeeding the empty areas. The total
population density of the city came out to be arb65 person / ha.

To get a more accurate, the population derdityach residential neighborhood in
the city was calculated separately, in order toagefccurate indication on population
densities within fully developed residential neighioods, which are supposed to be
high due to the nature of the distribution of pikrg housing units in Iraq, therefore,
the average density of residential neighborhoodkencity of Hussainyeh amounted to
about 80 people / ha, which is greater than thesdibtal density, this is because there
are complete neighborhoods within the city, sucthasndustrial neighborhood and the
neighborhood occupied by Karbala College of Agtimd, which are of low density
and which would result in reducing the city's oViedansity.

5. Analysis and Results of Educational Services

The number of schools in 1997 within AL- Husgah city (previously known as
Municipality of Ateeshi) is 4, these occupy an anéa.8 hectares, that is, 4.3 percent of
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the study area then, however, the number of schamistructed based on 2010-2014
Plans of AL- Hussainyeh city has increased, brigghe number of schools in the city
to a total of 12 schools, This is in addition teet of schools which were designed
within the first Master Plan of the year 2001 b@trevnot yet implemented.

Numerous educational institutions that range fronmary schools to agricultural
colleges exist in the city of Hussainyeh and ImaomQwith their services covering all
areas within the city and amounting to a total 6fsthools and colleges. (Table 2)
shows the number of educational institutions bycatlonal level within each and every
residential sector of the city. photoMaps (1&)ow the spatial distribution of
educational services in the city, by their typesl @ducational levels, as well as the
existing schools and those which are designed teust@l not constructed within the
city’s plans.photoMaps (3,4,55hows the scope of services of all schools within A
Hussainyeh city and Imam Oun .

Table 2: Distribution of Educational Institutions In Al Hussainyeh City And Imam Oun

Residential Type and Number of Educational Initins Total
Sector Primary Elementary Middle Secondary Colleges & Residenti
School School  School  School(s) Institutes —al Sector
(s) (s) (s) Level

Al 1 2 2 2 1 1 8
Hussainyeh 2 2 1 1 1 0 5

3 0 0 0 0 0 0
Imam Oun 4 1 0 0 1 0 2
Total at the city 5 3 3 3 1 15
level

Photo Map 1: Educational Services- Schools Names -Hussainyeh City
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Photo Map 3: Intermediate Schools Services Coverage in Al Hussainyeh
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Photo Map 5: High Schools Services Coverage in Hussainyeh
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Schools descriptive information in Al Hussainyety @nd Imam Oun is set out in
(Table 3).

Table 3. Schools Descriptive Information In Al Hussainyeh City and Imam Oun

Educational Stage Number of Schools Total Areg (m

Al Hussainyeh
Primary 4 5,244
Middle 3 6,500
Preparatory 3 13,700
Secondary 2 10,500

Imam Oun

Primary 1 4,000
Secondary 1 3,800

6. Analysis of the Current Educational Areas in AL- Hussainyeh City and Imam
Oun

Areas designated for educational servicesimwifkl- Hussainyeh municipality of
year 2001 amount to 37 hectares, which is almo$t bf the total area.[4] Constructed
educational areas can be observed by projectingdhected satellite image (landsat-
2012) can be noted that there aren't any nurseriddndergartens within the city,
although areas were allocated for such servicabearsectors designs. Additionally, a
site of Agricultural Preparatory School was allechtvithin the city for Karbala. the
total educational areas amount about 56 hectagpsgegenting a percentage of 16 % of
the total area, and among which about 28 hectaeesoastructed areas.

Given the fact that AL-Hussainyeh city is Itegh within an agricultural area and
palm filled groves, the estimation from the analgziand GIS mapping area of 40
hectares for farms and research fields for Al- ldusgeh Preparatory School of
Agriculture, located near Al- Ateeshi archaeologitd. Such areas represent 11 % of
the total area of the city. However, an area offe&tares, that is 22% of the area of the
Preparatory School of Agriculture was utilized foilitary purposes due to the current
circumstances through which Iraq and the holy oityKarbala pass. We believe that
such use may be temporary, as the size of theam@dts location are not suitable for
such military use and shall eventually be usectthrcational purposes in the future.
From the spatial analyzing of the study area wesesnclearly that areas designated for
educational purposes (schools) within the city abb8 hectares of the total area
allocated for such use, that is, about 56 hectafethe total area of the city of
Hussainyeh and representing 16% of the total area.

The built up area of educational sites, agestn the Preparatory School of
Agriculture and the College of Agriculture, amoutts5.9 hectares in addition to an
area of 1 hectare of a preparatory school curremtiger construction (within "AL
Rassul" neighborhood). The educational areas tleastdl not constructed amount to 6
hectares distributed among the low density poputatesidential areas, including a
school within Baghdad Neighborhood which still @ins no construction so far.

The school sites are mainly concentrated withincihecenter and the main axis of the
city, as well as "AL- Abbas" neighborhood, whichlogated in the center of the city
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provided that these educational sites provide serta the villages and residential areas
located within the fields scattered along Al- Husgah River.

(PhotoMap 6) shows analysis and spatial distrilbutior educational Areas in
Hussainyeh and Imam Oun. In light of the above, It up educational areas
represent 49.6% of all educational area that ansownb6 hectares. (table 4). Detailed
analysis of existing educational services can ke g (table 5).

The presence of the Preparatory School of Agriceltwith its large fields, along
with the Faculty of Agriculture will be a future ademic focus within the city due to
the agricultural nature of the region and its nEechuman resources with agricultural
engineering background to participate in the dgwelent of the agricultural sector
across the region of the central Euphrates of Iraqg.

Legend

Hl  Eonteg Educatonsl Ama
Bl Proosed Educatonsl Ama
s=es  Plan Border

photoMap 6: Educational Areas in Hussainyeh and Imam Oun

Table 4. Educational Areas in Al- Hussainyeh City as per the Master Plan of year 2010 after adding
Baghdad Neighborhood and the full changes made as per resolution 117 and a comparison with actual
conditions* and a comparison with actual conditions*

. Percentage of Percentage Percentage
Ililcjuca:on Educational Use as COQSXUCt of of
ah S€ Area per the Master eh rea Constructed Constructed
(ha) Plan** (ha) of Master of Designed
Plan
56.2 16.29% 27.9 8.09% 49.64%

This table includes areas of schools and colle§bgber education. *
This percentage is the percentage of educatioeabithe total area in 2001 (345 hectares.) **

10
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Table 5. Detailed Analysis of Existing Educational Services in Al- Hussainyeh City

Standard** Existing (2010)
School Schools Areas Currently Current Number
2 Currently Required (ha) of Schools

m~/ person Required
Primary 1.00 3 1.73 4
Middle 0.36 1 0.62 3
Preparatory 0.44 1 0.76 3
Secondary 0.44 1 0.76 2

Total 6 3.87 12

The previous table does not include areas desigtiateagricultural colleges, because the standaasde only
schools, and there is no standard that addressas af higher educatiofi.
Iragi planning standards/ planning standards ofthiglic Directorate of Urban Plannirig

As for Imam oun area of educational servidesua 0.3 hectares, represented by only
one school location, and representing 1.1% of oked tarea, however, the area actually
occupied by the school is less than that figurab(@s 6,7) showAnalysis of Existing
Educational Services in Imam Oun. From data anadyAiTable 8) noted that the
shortage in educational services in Imam Oun isanstiortage in quantity, but rather a
shortage in the areas allocated for educationaicesr offered.

Also, there exists a legal dispute over theaaadjacent to the school and there are
attempts to join it to the shrine, which is buih an area of 0.5 hectare and which
presents a special visual point in Imam Oun, predithat part of the site overlaps with
the street right of way, and hence such conditiequires both architectural and
planning treatment.

Table 6. Educational Areas in Imam Oun

Educational Perc_entage of Constructe Percentage of Percentage of
Educational Use as Constructed Constructed
UseArea (ha) d Area
per the Master Plan* (ha) of Master of
Plan Designed
0.3 1.1% 0.15 0.55% 50%

This percentage is the percentage of the educétigeeof the area of the Master Plan (27 hectates.)

Table 7: Analysis of Existing Educational Services in Imam Aun

Area as per Current Standard (r‘?\of Existing Area Designed
X ; Education  Required as d
Master Population Educational unconstructe
Plan (ha) Use/Person) al Area per Standard Areas (ha)
(ha) (ha)
27 2,250* 2.2 0.15 0.5 0.15

Population figures based on the results of the Rtipn statistical forecasts for Imam Oun*

11
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Table 8. Current Educational Services in Imam Oun

School Standard Existing( Iragi Ministry of Education,2014 )
5 Schools Areas Current
m~/ person Currently Currently Number

Required Required (ha) of
Primary 1.00 1 0.6 1
Middle 0.36 0 0.2 0
Preparatory 0.44 0 0.27 0
Secondary 0.44 0 0.27 1
Total 1 1.34 2

7. Conclusions and recommendations

The study shows, average density of residenggghborhoods in the city of Al
Hussainyeh amounted to about 80 people / ha, wisiareater than the city's total
density, this is because there are complete nergbbds within the city, such as the
industrial neighborhood and the neighborhood oamipby Karbala College of
Agriculture, which are of low density and which viduesult in reducing the city's
overall density.

Areas designated for educational servicesinvitt Hussainyeh municipality about

37 hectares, which is almost 14 % of the total amezount about 56 hectares,
representing a percentage of 16 % of the total, @@ among which about 28 hectares
are constructed areas. can be noted that theré argn nurseries or kindergartens
within the city. the estimation from the analyziagd GIS mapping area of 40 hectares
for farms and research fields for Al- Hussainyeledaratory School of Agriculture,
located near Al- Ateeshi archaeological hill. Sacbas represent 11 % of the total area
of the city. From the spatial analyzing of the stadea we can see clearly that areas
designated for educational purposes (schools) nvitine city about 13 hectares of the
total area allocated for such use, that is, ab6utegtares of the total area of the city of
Hussainyeh and representing 16% of the total aréa. built up educational areas
represent 49.6% of all educational area that ansaiors6 hectares.
As for Imam oun area of educational services aBdBithectares, represented by only
one school location, and representing 1.1% of oked tirea, however, the area actually
occupied by the school is less than that figurentdata analyzing we can have noted
that the shortage in educational services in Imam @ not a shortage in quantity, but
rather a shortage in the areas allocated for eiunediservices offered.

However, there are the existence of sevetad@s which are located in risky areas
such as an industry area, main road, highway, l@rdtazardous areas that threaten the
health and safety of children and school workdrshould be noted that the college is
continuously active and attracts many students footside the city of Hussainyeh and
is a future epicenter for the creation of an acaderamplex for agriculture purposes

12
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due to its close connection with the agriculturavieonment surrounding it. It
recommends that some schools were over staffedhane is need for the use of GIS in
the educational sector for planning.
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