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Abstract
The purpose of this paper is showing, how Geograbhi
Information Systems (GIS) can be used to suppdrastructure
planners and analyst on water and petroleum deroérad local
area in the Kingdom of Saudi Arabia (KSA). Theffipart of this
work discusses the issue of analysis, design asating the geo-
database system of KSA land and infrastructure gustylus
Studio XML editor, describing the components of tiwbole
system of Subareas in Saudi Arabia affecting laefhastructure
planning and analyzing which include of specificreaa and
facilities management. The second part definestbation of the
GIS application of the discussed field having &8 functions of
the infrastructure discusses the geo-databadeecdyplication of
GIS In infrastructure in Saudi Arabia districthe third part
defines the results of the statistics analysisufaifpns in the
Subareas, specify the relation between water ressuand the
elevations of subareas, the data of the layersoads, railroads
existing in Saudi Arabia specially in the eastarea where most
petroleum s wells are found. Using Google earthshow the
elevation of the subareas and the relation withwater resources,
three groups of GIS forms was produced theylsegeodatabase
of the Saudi Arabia (area, subareas and main Yitjester
resources layers (water in land , water arealand cover ) ,
roads, railroads and elevations layers. The mamribution in the
paper, discussed the infrastructure and the eesiilthe statistics
analysis populations in the subareas, specifyrétagion between
water resources and the elevations of subaredseafata layers of
roads, railroads existing in Saudi Arabia, espbcial the eastern
area where most petroleum's wells are found prastucand
exploration of petroleum including the geodatabakavells of
petroleum distributed in Saudi Arabia finding tleeations using
Google earth map, satellites to locate the areagprofiucing
petroleum.
Keywords: GIS Water in land, Water area, Railroad,
Elevation, XML Schema.

l. Introduction

Saudi Arabia with an area of 2.15 million knis an
arid and water deficit country, with limited freshater-
supplies. The kingdom of Saudi Arabia (KSA) is seate
like country lying within the continental zone wher
temperatures are high in summer and low in wirités.also
characterized by low annual rainfall and lacks peia
rivers or permanent bodies of water. The climatinditions
pose a continual challenge, as does the depletion o
underground water resources. Due to an acute tlefiater
has always been an extremely valuable resource and
occupies the prominent and prime position among the
natural resources of KSA. Although water is a resiges
resource, yet its availability is extremely low ata the
society. In the situation, there is a tremendowessure on
the existing water resources due to an increapepnlation,
and the rising living standards of the civil sogietpplied
GIS in handling their relevant data [10,11, 15,.31]

A. Review of the Water Resources of KSA

The water resources in the Kingdom are divided into
surface and underground deposits. Water colled¢tezligh
rainfall (surface water) is estimated to be ab@4=>million
cubic meters (MCM) per year. Depending upon rainpfal
ground water is present in the basement crystahouks
with an estimate of about 1.5 million cubic metefhe
thickness of these rocks is about 500 meters. Tougtion
of the desalinated water reaches 740.52 million ¥cae
Gallons daily. In the kingdom, about 1.5 million béu
meters treatedurface wateris available with an estimate
of about 2045 million cubic meters (MCM) per yeanmes
from the rainfall, and is found predominantly iretlvest and
south-west of the country. In 1985, surface watewvided
10% of the kingdom’s supply. While reporting on erat
resources [18,19, 31].
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Figure 2: Shows the Diagram of Saudi Arabia Irtfrature done by XML Stylus Studio Editor

B. GIS and Infrastructure Planning

The area of GIS and infrastructure, the extibn,
storage and manipulation of geographic informati@ve
undergone a revolution in recent years with theetigpment
and wide spread availability of GIS software's.ddyp
many Infrastructure  services planners and aSicean

benefit from education and training in the GISldiand this
will give them the chance of influencing the pragef ,
environmental and infrastructureassessment and the
geographic allocation of infrastructure planningaotocal
resources locations [10-18]. The rapid adoptiorGt$ in
the field of infrastructure planning is actuallyesult of the
following issues:
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» Infrastructure services directed at land problems

e The increasing availability of geo-coded risk factors for all population.
Infrastructure data that lead to having e Infrastructure inputs, e.g., staff, funds, capital
infrastructure information systems. resources, and GPS and GIS equipments used etc.
e The availability of digital geographic data at naicr e Infrastructure outputs, e.g., number of client
and/or micro scale that has several GIS coverage contacts, proportion of population reached for
with enormous attribute data such as addresses land particular programmers and proportions of target
use, ownership, etc. population reached.
» Infrastructure outcomes, e.g., change in health
C. GIS Software's status as a result of intervention of infrastruetur

services programs [1].
GIS software such as ArcGIS 9.3 poadl by
Environmental Systems Research Institute (ESRI) Il. GIS Tools for Infrastructure Planning
[29-38].

) ) . Saudi Arabia is the most important country ie th
* Become inexpensive and easier to use and runs on  iggle east and Arab region; because of the religiceas

a wider range of platforms e.g., UNIX, IBM. in-side. Saudi Arabia water demand is the mosibfattat

* Google earth have become a very important GIS  Governments can concentrate on giving servicethea
Tool visualize the earth use satellite system. populations. Makkah region has a population of &bou

* The availability of spatial data analysis tools, as  §.391966 persons while Riyadh has about 5.6318ebps.
separate software modules or embedded is GIS. As shown in figure 3. GIS Tool was applied usingriE

« Perceived and update the base map information. ArcGIS 9.3, ArcCatelog 9.3 was used to build the

» Environmental, socio-economic and other risk  Geodatabase of Saudi Arabia Cities, subareas, Wi
factors, which influence water in land and water  streets, major streets in selecting this hospfdure 2
area, under serviced, poor, inaccessible areas and shows a Geodatabase in a Multi-tiered Architecfard0,
other geographic and demographic factors. 31].

» Population sub groups with specific needs of water
recourse , roads and rail road , elevation and
production and exploration of petroleum.
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Figure 3 :Show the Populations per subarea chart.
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XML Instance Representation of Water Inland ComplexType

<..>

<Fid> Objectld</Fid> [1]

<Shape>Line </Shape> [1]
<F_Code_Desc¥ext</F_Code_Desc> [1]
<StreamNameX ext </StreamName> [1]

<StreamLength¥nteger</StreamLength> [1]
</.>

53] Waterinland {7823 715 Fid

Type | Objectid

TR Shape
Type | Line

HME F_Code_Desc
Type | Text

HHTS StreamName
T e Text

HHS StreamLength

Type | Integer

Figure 4: Shows the diagram of Water inland

IJESPR
www.ijesonline.com



International Journal of Engineering Sciences Paraigims and Researches Vol. 08, Issue 01, October 2013
(An Indexed, Referred and Impact Factor Journal)
ISSN (Online): 2319-6564
www.ijesonline.com

@ Last Sadi- modifIS-new - ArcMap - Arlnfo = &=]
‘ File Edit View Bookmarks Insert Selection Tools Window Help
DEES| 2% oo \1557337 RNArE = R‘”Ednur-\i\y’lﬂ i) [Create New Feature =] | Torgets | = |4 @ “°)|3:||

o u{k TEEEES 7
¥ s

= 4

@Q‘wa s %

x YA

2 O SAU_water Jines_dew

WwreEeraEite® 3 UNES

= O SAU_roads

B O SAU_rils

2 O HighwayStreet

B O MajorStreet

.

= O Street

£
WADI, WAW

2 SAU_water_areas_dow

=] - U e -.
. | @ ety
=
= @ Area Identiy from <Top-most layer> -
b
=] AU walter areas dow || (35379345 20473063 Decimal Degrees
sau_msk_popart @ - WADI AD DAWASIR
5 0 SAUsitwt = W Fild [ Vae ]
Value - COUNTRY  Saudi Arcbis
F_CODE_DES Inland Water
High 32767 fiD 766
HYC_DESCRI  Non-Perennial/Intermittent /Fluctuating
Low: -32768 150 SAU
NAME WADI AD DAWASIR
2 sau_msk_poprt gﬁ Shape Poiygon
Value V‘LAQ
l High: 32767 = _j
UK h
M@f}fﬁ'eﬂﬂ‘_’ 0 2 1 i
‘ Drawing > & (5 @ | O~ A~ [l Al = | OB
’_ 145997 20442 Decimal Degrees

e e ELARCT L

Figure 5: Shows Saudi Arabigater in land streams
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Figure 7: The Geodatabse layers and their attrsbintércCatelog Platform.

Three main GIS coverage's were digitized and cegtu
using GIS software (ArcGIS 9.3) and the gedthatse
was designed and crated using ArcCatelog 9.3 hese are
Area, SubArea ,Cities consisting the land base awttie
water in land , water area, roads , railroads atlexs and
Land cover showing the features dataset of thastfucture
of KSA land; that shows as Layers. Each one ofethikgital
coverage has also several attributes such as ypad,tland
uses, humber of population, area name, and chasdicte
and epidemiology data for diabetic. All of the ealied data
have been digitized and given a uniform referenge i
ArcGIS. Figure 4 show The geodatabse layers anit the
attributes in ArcCatelog Platform version 9.3.

[l Research Methodology

map. Google earth was used to show the elevatibBsudi
Arabia Areas using argGIS and arcCatelog predetde

A. GIS Has Several Technigues

GIS has several techniques and functiortscirabe used
for Infrastructure service planning. Each one bése
functions can be applied on different infrastruetuelated
issues. For example, the issue of water in landveatdr area
accessibility can be modeled in GIS using simpiecfions
such as buffer function or using spatial data ity
functions such as spatial analysis technique. $hidy has
selected three major infrastructure planning issares uses
GIS for analyzing these issues. The first issueelated to
defining the water in land and water area locati®he
second issue in the roads and rail roads whilettind is the
production and exploration of petrol. GIS hasaetit tools
that can be used for defining any location on the

study and capture and define infrastructure locadit Saudi
Arabia [33-39].
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B. The XML of Saudi Arabia Geodatabase Features Datae&®

<...>

<Area>Area</Area>
<SubareasSubarea/Subarea>
<Cities>Cities </Cities>

<WaterlnLand >Waterlnland</WaterinLand >
<Water-AreaWaterArea</Water-Area>
<Roads>Roads</Roads>
<Railroads>Railroads</Railroads>
<elevation>Elevation</elevation>
<Landcover>LandCover</Landcover>
<Poulations3USAddress</Poulations>
</Saudia Arabia Geodatabase Features>

</.>

C. XML Instance Representation of Area Complex Type

<..>

<Fid> Objectld</Fid>

<Shape>Ploygone</Shape>

<F _Code Desc¥ext</F_Code_Desc>
<Hyc-Desc>Text </Hyc-Desc>

<lso>|Integer</Iso>

<Name>Text </Name> ]

<Number of populationinteger</Number of population>

</.>
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Figure 8: Shows the style studio XML software matfi where the Infrastructure.
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ArcGIS software is used by the presented studgetine
the land base layers(area,
infrastructure that consists of (Water in land tewaarea,
roads ,railroads, elevation and land cover). Tioeta are
collected on subarea  districts level. TherefordS G
coverage is digitized at the Arcmap application,iclvhis
one of the main ArcGIS 9.3 applications, usingygoh-
draw inities ) g tools that are located at the ardinenu.
After creating the required Area, and subarea ridist
polygons in ArcGIS 9.3 software, the following pteas

subarea, Cities) and the

taken to enter the collected attributes aboutdhd base and
the infrastructure attributes. These include sudmarand

Cities names population on subarea and . Alheé¢ data
are linked to the demand coverage and used fos¢bhend

issue of this application which is related to
classifications of different infrastructures attribs Figure 7
Shows the style studio XML software platform whéehe

Infrastructure as XMLdiagram and The XML of Saudi
Arabia Geodatabase Features data set.
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D. System flow charting @
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Figure 11: Sha¥s flow chart of the proposed system.
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IV. The Implementation of the System

A-Water in land GIS features class Leyer

XML Instance Representation of water inland complexype

1-
2-
3-
4-
5-
6-
7-

<..>

<Fid> Objectld</Fid> [1]

<Shape>Line </Shape> [1]
<F_Code_Desc¥ext</F_Code_Desc> [1]
<StreamNameXext </StreamName> [1]
<StreamLength¥nteger</StreamLength> [1]

</.>
[55] Waterinland I'I_I—_‘I—@] 015 Fid

Type | Objecild

—HUTE Shape
Type | Lins

—HPTE F_Code_Desc
Type | Text

—U1g StreamMame
Twpe Text

018 StreamLength

Tvpe | Integer

Figure 12: Shows the diagram of Water inland aitab
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B-Water Areas Gis Feature Class Layer

+ XML Instance Representation of water area complexype

1- <.>

2- <Fid>Objectld</Fid> [1]

3- <Shapesline </Shape> [1]

4- <F_Code_Desc¥ext</F_Code_Desc> [1]
5- <AreaName>Text </StreamName> [1]
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Figure 14:Shows the diagram of Water area feature Clas$uaiis
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Figure 15: shows the Water Ares map in Saudi Arabla
C-ROAD GIS FEATURE CLASS LAYER

» XML Instance Representation of Roads Complex type

<..>

<Fid>Objectld</Fid> [1]

<Shape>Line </Shape> [1]

<Med_Desc>Text </Med_Desc> [1]
<Rtt-Desc>Text </Rtt-Desc> [1]
<F_Code-Desc¥ext</F_Code-Desc> [1]
<Iso>Text </Iso> [1]
<RoadName3nteger</RoadName> [1]
<SubAreaNameinteger</SubAreaName> [1]
</l.>
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Figure 16: shows the Roads Feature class attributes
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Figure 17: shows the Natural Roads On differentdBAtabia Areas

D-RAIL ROADS GIS FEATURE CLASS LAYER
« XML of Rail Roads Complex type

<..>

<Fid> Objectld</Fid> [1]

<Shape>Line </Shape> [1]
<Med_Desc>Text</Med_Desc> [1]
<Rtt-Desc>Text </Rtt-Desc> [1]
<F_Code-Desc¥ext</F_Code-Desc> [1]
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<Iso>Text </Iso> [1]
<RailName>Integer</RailName> [1]
<SubAreaNamemteger</SubAreaName> [1]
</.>

55] Railroads (75| 718 Fid IiEI
— U915 Shape IiEl

Ty e Line=

— BT Med_ Desc IiEl

Type | Te=t

Type | Text

— 515 Fltt-[}es.crliEl

—{ 5 F_Code-Desc iEI

v | Text

—{ H1g Iso
Twpe | Text

{02 RaMame ﬁa

T e Integer

{HTE SubAreaMame IiEI

Ty e Integer

Figure 18: shows the Rail road Feature Diagram
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Figure 19: shows the railroad on eastern area wdiS&abia
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Figure 20: shows the elevation feature class
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Figure 21: shows the elevations of KSA on Googlthe2013.

V. Studying Saudi Aramco E&P GIS Systems
Using Arcgis Software
A. Saudi Aramco’s E&P Portfolio

Saudi Aramco’s E&P portfolio contains a muitie of
spatial data on potential hydrocarbon accumulatitinslso
contains data on reserves, well locations, seisuiweys,
satellite and aerial imagery, surface topographd/existing

infrastructure information. Major challenges in ragimg
such a portfolio are that of ensuring data is kgpto-date
in a secure environment, a consistent evaluatidh aviclear
audit trail is applied throughout and the datavailable for
integration with E&P business risk planning engif#eS].

=i

:-“"-'-:.l| i |

Figure 22: Shows E&P Data Integration for GoogletliEgom [37]
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B. E&P Well Database

An interactive, custom, intelligent interéa@llows a
user to define what information they would likerieted
from the E&P Well database tables for wells sekkaa a
map. Constraints can be imposed on the relatioatbadse
to provide a basis for any analysis that is to immmeted in
a spatial context. The constraints are designell aviyntax
very similar to the natural language of the reladio
database, i.e., SQL, and the interface has beeziapmd to

be intuitive as possible. The retrieved data camtmorted
to Excel or text file format for further analysis displayed
next to the well locations on the map. In additiong or
more columns for the retrieved data can be usecrdate
custom maps that represent quantity, with propoatio
symbols, when well data — retrieved from the reladi
database — are used as measurement values, ebble bu
maps.[5-19].

TEERT

C. Geologic Maps & Satellite Imagery

Figure 23: show the E&p Well Locations In KSA fraxramco B7]

The custom overview window of E&P GIS can display

and overlay for analysis geo-referenced geologipsvend
satellite imagery residing in the E&P GIS database
index grid for the raster data shows the footpranailable
for display and analysis. The interactive hot-ltokl allows
a user to select a particular footprint and displajn a

custom map viewer along with its metadata. Theooptd
overlay the selected image on the main map windaw c
then be used to merge the vector data for integj@talysis.
Because we can only display and view satellite #sagsing
the three visible primary colors, any three of thgailable
bands can be combined to highlight the particidatures of
interest[20-28, 31].

— e e E—— e — e — —
T el Y - e T P .

— - T LR

Ry WL R e e T

i

foshajhenyitgiiing

= = - —

Figure 24: Shows Geologic Maps & Satellite Imageoyn
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VI. Representation of Knowledge

A. KSA Land base Map

The mechanism for changes of classes of KSA
infrastructure data integration and data sharingis T
mechanism allows an instance of a class to be glreat

or specialized thus enabling information integnatiat
different levels. Figure 25 shown how the KSA basap
which composed of area, subarea and cities geoelatrs
created using ArcGIS 9.3 and ArcCatelog. Second it
presented how the knowledge generated for wat&nid,
water areas, and water damas and elevation geedatab

and map generation was done. Third the roads aihd ra
roads geodatabase was build showing the way wredrel p
and water transformed . The different levels obinfation
granularity and their relation to different levelksf
Geodatabse were discussed here. The navigation
introduced here shortens the gap between genedc an
specialized Geodatabse, enabling the sharing dWard
components and information. The next section of thi
paper presents an assessment of alternativestégrating
Geodatabse [23-32].

B. Information integration

Information integration was presented of thigh-
level integration of Geodatabses of the whole sypdtase
map and land activates of water, road and petroleams
discussed, followed by a discussion of low-level
integration. A method for evaluating the potential
information integration was introduced. Forth chart

showing the number of dams on water areas and \vater
land was done showing the most highest and mosrwat
capacities was measured and captured, the efiétie

use of roles and of hierarchical structures in the
representation of Geodatabses in the potential for
information integration [29-37].

C.-Guidelines for Implementation

We are suggesting here specific tools for imple o,
We know that these tools are not the only solutlmuristhe

evolution of ontology-driven information systems llwi
lead to the use similar tools or to an evolutiontleése

same tools. An ontology-driven information systeeald

with instances of classes.

D. Creation of Infrastructure Geodatabase

ArcCatelog version 9.2 was used to create aiildl ihe
KS infrastructure personal Geodatabase of the K8 base
and the feature datasets of Water in land and vatesas,

Roads ,rail roads were designed. Figure 18 andhbdvn
the creation of new personal Geodatabase on Access
Database.

VII. KSA Oil Company Explores the
Advantages of Enterprise GIS

A. GIS for Petroleum

Discovering new sources of petroleum ahead & th
competition is one of the key ways to stay succgssfthe
petroleum industry. A GIS can help you evaluate the
potential for oil in promising locations. Explorati often
requires analysis of satellite imagery, digitali@ephoto
mosaics, seismic surveys, surface geology studies,
subsurface and cross section interpretations aades) well
locations, and existing infrastructure informatiénGIS can
relate these data elements to the location in gurest map
form and allow you to overlay, view, and manipulabe
data to analyze and understand its potential.Gi¢Bni@ogy
today allows you to manage the spatial componehisese
everyday petroleum "business objects,” such aseseas

18

wells, pipelines, environmental concerns, factifieand
retail outlets, in the corporate database and apply
appropriate geographic analysis efficiently acrobe
enterprise [33-38]
and

e Surveying Exploration—ArcGIS  Desktop

(ArcEditor) is used extensively to plan seismic
surveying missions, monitor the performance of
contractor crews, and analyze geophysical data

collected during the surveys.

* Engineering—A custom Mapping Wizard lets staff
access a wealth of spatial data from the OracleSBE
repository and quickly create publication-qualityaps,
without needing to know anything about GIS
technology or cartography. Customized ArcGIS
applications are used to support well site planning
wellhead maintenance, and other engineering funstio
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Figure 25: show the emergency response systemcgsete track of a gas leak.

* Logistics—The Company’s existing . Planning—ArcEditor is used to digitize the
telecommunications infrastructure is  being location of all new facilities, and the resultamitormation is
leveraged to dispatch and track the movement of reviewed online by planners and engineers usingayn
company cars, heavy trucks, and ocean-going ArcIMS maps. ArcIMS has been integrated with a Web-
supertankers. Knowing the precise location of  based document management system to enhance decisio
vehicles and vessels is essential for the timely making and reduce the project review time frame.
delivery of goods and services. It also provides a
lifeline for staff driving in remote desert locatia

B. Production, Export and Consumption of
Petroleum for Gulf Countries
From study of petroleum production, export and is the world's oiliest petroleum porcine, with 6drgent of

consumption from [32] table and graphs was produoad world's climates oil reserve and globe's highestmtal rate
Middle East, the middle east (Persian /Arabian ®e§ion) capacity[33-38].
Country Year 1990 | Year 2000 | Year 2010
KSA 3.5 3 2
Iran 3.2 3.2 1.4
Iraq 3.0 0.3 0.9
Kuwait 0.6 0.8 0.79
AEU 0.56 0.9 0.8

Table 3: Production of petroleum in billion beeg/m
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KSA IRAN IRAQ KIWIT

Chart 1:Show chart of production of petroleum in year 1, 2000, 201.

Country Year 1990 Year 2000 Year 2010
KSA 0.8 0.8 0.7
Iran 1.3 3.7 3.8
Iraq 1.3 2.7 2.8

Kuwit 1 2.2 2

AEU 1.5 2.5 2.6

Table 4: Export opetroleum in billion beeryc/m
100%
50% w Al
® 2000
0%
m 1990
KSA IRAN
IRAQ
KUWIT

Chart 2 : Show chart of Export of petroleum in year 19902Q01(

Country Year 1990 Year 2000 Year 2010
KSA 0.5 0.3 0.2
Iran 0.3 0.4 0.5
Iraq 0.4 0.2 0.5
Kuwit 0.03 0.065 0.075
AEU 0.35 0.4 0.5

Table 4: Consumption (petroleum in billion beeryc/m
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Chart 3:Show chart of Consumption of petroleum in year 12000,201.

VII. Results and Outputs

The results and the out com of the proposed include :

1-

The present study has covereédh issues by usir
GIS for creation of KSA Land base and
infrastructure specially of watenland water areas,
roadsand railroads and exploration and productiol
petroleum.

GIS is used to analyze the laaad the infrastructur
on the land of KSA . well as studying the spatiafa
analysis of thénure like water and petrolet.

The results of this application are very useful
infrastructure  planners and the productionnd
explores of oils well using @gle earth and GIS fi
infrastructure  services in Saudi Arabia subar
because they evaluate the level of service praviat
the selected area.

It is found that the existing infrastructure of ematn
land and water area has a big relation wthe
elevation of Saudi Arabia Subart.

Geodatabase was build and created uArcCatelog
9.3 of ESRI GIS software production for K¢
Basmap and water and road&astructur:.

Water dams on water areas wiiscusse and found
that KSA hhs 330 dams feaving water fodifferent
purposes in agriculture , human and animals n
Rail roads was found on the eastern regions I
new rail road was builds at Makkah Area :
Madinah for pilgrim shed

Exploration and production of petroleum was shi
taking the information from Aramco petroleL
company.

21

9- Finally; GIS can be considered part of the dec-
support systems for people who formulate and fo
infrastructure policy. Also, GIS is a new techrgpkc
that staffs with GIS training and skills are high
demand in water and oil(petroleu

VIII. Conclusions

The main goal of this work was done , crez an
infrastructure for  planning was created , a leingling
field that depends on spatial data such as locagiod
characteristics of water in land , water arePetroleum
and the Rail road to trafer thepetroleum production .
Infrastructure  plannerseveral taskhave been covered
to assure that infrastructure services are praviaethe
best location. Land base (area , subarea and)citéesd
Infrastructure of water,Petroleum (petroleum ) and
railroads. Two important issues was consideren local
infrastructure  planning. The present study hagemd
these issues by using Glfr Saudi Arab administrative
subareas, infrastructure and neighborhoods « Water
dams for reserving water was discussed on wateis aac
water in land taikg the information from Ministry of wate
and electricity web site.

GIS used was applied to analyze the centre catchme
well as studying the spatial data analysis of sdiseases suc
as of blood cancer and blood sugar or fithessepti Tle
results of this application are very useful forrastructure
planners of water anpletroleum demands on a micro-scale
and explores the possibilities of usiGIS for infrastructure
services in Saudi Arabia subareas..The relationwedmt
populatons and geographical areas, roads and rail ratatia
was taken to help reaching to neighborhood infuastre
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Production especially petroleum production . Theme
technique can be applied at the other infrastrectuactivates
of other Saudi Arabia subareas . GIS can be ceraidpart of
the decision-support systems for people who forteuknd
follow health policy. Also, GIS is a new technojoidpat staffs
with GIS training and skills are in high demandvgéter and
petroleum in KSA. Finally; GIS can be consideredtpf the
decision-support systems for people who formulaiz fallow

infrastructure policy. Also, GIS is a new teclogy that
staffs with GIS training and skills are in highnaend in water

and petroleum in KSA
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