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Abstract

This note identifies a new approach to technical management, evaluation and road
maintenance planning, so the need for an information system is critical, as it provides
comprehensive, clear and effective solutions and helps in decision-making. This work
contains an overview and understanding of GIS concepts, then we conducted a brief study of
the geographical location of the region and finally the modeling part that we implemented and
the design of the system with illustrations and model presentation .

Keywords: geographic information system, spatial databases, road network

résumeé

Cette note identifie une nouvelle approche de la gestion technique, de 1’évaluation et de la
planification de I’entretien des routes, de sorte que le besoin d’un systéme d’information est
essentiel, car il fournit des solutions complétes, claires et efficaces et aide a la prise de
décision. Ce travail contient une vue d’ensemble et une compréhension des concepts SIG,
puis nous avons mené une breve étude de la situation géographique de la région et enfin la

partie modélisation que nous avons mise en ceuvre et la conception du systéme avec des

illustrations et une présentation du modéle.
Mots-clés : systéme d’information géographique, bases de données spatiales, réseau routier
s gadla
I Aalall ol Wl g ¢ Gkl Ailpn Taglad y il 5 Al a0 Lo Lags 5 Sl 028 23n3
i 8 el Allady daalys Alld Yola i 4 ¢ Laa¥) Ab el clegles Qi
Ay Lal a3 ¢ 4l jral) cilesheal) abai asaliad agh s ddle 3,k o Jaadl 138 (s 5ing, )l
asll ae alaill apaiaiy o2l Liad Al dadaill ¢ ja | paly dihiall a4l jpad) a8 gall 3 3a g
sl G e 5 A il

Gkl Aus A ulSall bl ac ) @ Al jrall Gl gleall aUas 1dsalisal) cilall)



List of tables



List of figures

Fig.I.1. The development of tools according to the evolution of human understandingof the 4
geographic world entries found

Fig.I1.2. Modes of representation of a GIS 5
Fig .1.3. Geographic Information System Layer 5
Fig.1.1.ArcGIS logo 11
Fig.I11.1.Map of Quargla city 16
Fig.II1.2.The Main facade of ArcMap 18
Fig.I11.3. Road drawing(Specify the name, color and thickness of the line) 19
Fig.II1.4. Road drawing(Draw the road on the map) 19
Fig.II1.5. Save the link 20
Fig.II1.6. Save the link 20
Fig.II1.7. Export data to Global Mapper 21
Fig.II1.8. Export Vector Format 21
Fig.II1.9.Select Export Format 22
Fig.II1.10.Export format (Save) 22
Fig .II1.11.Configure 23
Fig.II1.12. Determining coordinates 23
Fig.1I1.13.Add Data 24
Fig.I1.14.Add Data(Ouargla.tif) 24
Fig.II1.15.0uargla map 25
Fig.111.16.Second layer ( Roads) 25
Fig.II1.17.Rouds 26
Fig.I11.18.Road data(attribut table) 26
Fig.I11.19.Add Field 27
Fig.I11.20. Add coordinates 27
Fig.I11.21. Calculat Geometry 28
Fig.I11.22. Coordinate and length schedule 28
Fig.I11.23.Editing 29
Fig.I1.24.Editing(Name ,Type) 30
Fig.II1.25.Editing(Width) 30
Fig.II1.26.Editing(Name, Type) 31
Fig.II1.27.Determining the status of the road 31
Fig.II1.28. Show data 33
Fig.II1.29. Show data 33




List of abbreviations :

GIS :Geographic Information System.
ESRI:Institute of Environmental Systems Research
KML :Keyhole Markup Language

UTM :Universal Transverse Mercator

WGS84 :World Geodetic System (WGS84)

GC :Good condition.

BC :Bad condition.

KP :kilometric point.

RN :National road

RC :communeRoad

Vi



Contents

DEdICAtON +vveeruusrrrreeesiisrrseeeessaitrseeee e s e b s s e e e e s e b s s e e e e s s a e e e s s b e s e e e s s bbb e s e e e s e b LS e e e s s bbb s e s e e s s a b s s e e s s abassee s I
ACKIIOWIEAGEMIENES vt veueteteeteteeeteseetesesseseesene st esesses e s ebe e eb e e eb e st et e st et es e et ebeebeh et eb et eb et e ben e e b e st ebe b et ebe et e b et eb et ebenes Il
ADSTIACT. ...t bbbt a et Il
LIST OF TADIES ... v
LIS OF TIQUIES ...ttt h et s bt bttt sb e e st et et e s bt e bt et et e e bt sae e s ente e v
LISt OF ADDFEVIATIONS ...ttt sttt s b e et s b e bt e s e b e nbenaeeneen VI
GENERAL INTRODUCTION ..ottt ettt et site st steesateesbeesateesaseesabeesaseesaseesasessnsesssensas 1
CRAPTEIT ... .ottt ettt h st e e bt e bt e st e b e bt e bt et et nh e e h e et et heen bt e b be e nnes 2
) 8 o0 LUt 1 o] o OSSPSR 3
L1 DEFINITION oottt ettt b et s b sbe et besbenae et e b e st e ebeennennens 3
I.2.  Why usingGeographic information SYSTEIMS: ........cc.evuirererierieriineeeese sttt 3
1.3, GIS COMPONENLS : ..ttt ettt ettt ettt sae st sbt e sbe e s bt e s be e s bt et e e b e e bt et e eabeemnesaeesnnennees 4
L4, FUNCLIONALILY OF 8 GIS: ...ttt sttt 6
1.4.1. ADSTFACTION: ...ttt bttt bttt b e e 6
1.4.2. Acquisition of geographiC Aata © .........cccceereeiieriririeieere e 6
1.4.3. ATCRIVING ettt et bbb bt et e b et sne e ennens 7
1.4.4. ANAIYSIS © ottt bt b e a e b nh e 7
1.4.5. DISPIAY ettt b e ae e nes 7

5. USES OF GIS oottt et b e s bbbt a e e e bt 8
1.5.1. L1 R (1= To] (0] 10T 1)V RS 8
1.5.2. GIS TN BCOIOGY ettt bttt st be bbb st 8
1.5.3. GIS IN ROAD MAINTENANCE  ...cuviiieiieiteieeieeie ettt b e b 9
CONCIUSTON ..ottt ettt b ettt b e bt s e e e bt e bt et e bt s bt e bt et et e ebeeste b enneebeennennes 9
CRAPLEr L .. ..o et 10
INEFOAUCTION ...ttt et h e s bt et e bt sb e bt et e st e ebeebe e s enneeneeanens 11
ILL. WRALIS ATCGIS 7 ettt sttt et ne e s enee 11
1.2, HOW DOBS TEWOIK? ...ttt st 11
R T AN (ol IS B 1= (o] o U STRR 12
[1.3.1. ProducCt IEVEIS ... 12
I O 1 0] 1o T | RSP 13
[1.3.3. EXEENSIONS © ..ttt s st sn st sn e 14
1134, AAArESS OCALON ©....ceeieieiiieieetetee ettt sttt nn e e 14
CONCIUSION ..ottt b bbbt b e e bt b e e bt e bt et et et eb et e st e s e e eseebeee 14



L0 =T o] (= o I 1 R 15

INEFOAUCTION ...ttt b e bt bbbt et et sb e eb e et et e ebeene e s e nbeebeeanens 16
M".1. DIALA SOUICES : ..ttt sttt ettt ettt ettt e et b e b s b b et e bt et e st et e st e bt sb et et e st ebe e b et e e eneeneneen 16
1.2, IMPIEMENTATION ...c..etie ettt b e ebe et e nne b e enees 17

[11.2.1. Production TOO0IS :.......couiriirieieese ettt st sbe b 17
[11.2.2. The tools fOr AChIBVING & ..cc.eiiiiiiiiieeeeerte ettt 17
11.3. Description of the main INTErface :..........oceiiiiiieiereee e 18
1.4 CUStOM MENU JESCIIPLION : ..uviiieiieieie ettt sa et ne b 19

CONCIUSTON .ttt b ettt s h et s bt e b e at et e b e e b e e s et e sbeebe e st et e st e ebe e s enreeneeanens 32

GENERAL CONCLUSION ..ottt st sttt sttt sttt sbe st ene b e 34

RETEIEINCES ...ttt s b et s e e s bttt s bt b et e s e b e ebe e e nenbeneeeneen 35

RTAY L aToTo = o] o1 L= RS 37



GENERAL INTRODUCTION

GENERAL INTRODUCTION

The road network is an important part of any city that directly affects the lives of the population
(Berdica,K 2002) the development of infrastructure networks such as roads and streets is of

paramount importance to understanding the development of urban systems (Perret,et all 2015)

Given the important role played by road networks, it is necessary to follow up and maintain
damage periodically. These problems and damage include road life and extreme weather
conditions. Algeria has not survived these difficulties, and lack of data and difficulty in
managing are an obstacle. The main purpose of this research is to develop and assassinate the
predictive ability of two multi-standard models for managing road maintenance problems using
GIS platforms and a range of environmental geo-causative factors. This programme has been
widely used in public works, for example, to manage traffic lights. (Al-Zeitani, Mohammed
AbdulLawi, A, 2020), Bridge Management (J. Awad et al., 1999)...

Our dissertation is organized as follows:

Chapter I: We provided a definition and overview of GIS, its components and functions, as well

as examples of some areas of use.
ChapterlIl: We presented arcgis concepts, functions, components and uses

ChapterllI :System design and modeling phase. We have provided the means and tools to create
the system model and exploit the geospatial information of the of Ouarglacity .We've created

layers and entered data to get a spatial database that helps manage road maintenance.



Chapterl

Geographic Information System

Overview



Chapter I:Geographic Information System Overview

Introduction :

Geographic Information System is a system for organizing and displaying data collected from
different sources to help make decisions and to exploit or improve descriptive rules as we have
to achieve effective and practical road maintenance.(Malczewski, J. 2004).

1.1. Definition :

Over the past half century, through continuous development, Geographic Information
System(GIS) has contributed to many geographic research and applications and has shown its
benefits in many related areas such as Earth Sciences (Goodchild2010, 2018; Egenhoferet al.
2015; Longley et al. 2015). There are many definitions of GIS. Here we adopt a comprehensive
definition based on an information system designed to interact with geographical, spatial or
geospatial data for use in geographical search(L(, Guonian, et al. 2019). It is a geographical term
that refers to "a scientific field dedicated to the study of land, archaeology, population and
terrestrial phenomena”. (American Heritage Dictionary 2006)Geographic information systems
have evolved from computer mapping to data analysis, problem solving and decision-making
(Mark et al.1999).

1.2. Why usingGeographic information systems:

Maps were used as a gps and direction planning tool, and as mapping techniques such as
longitude, latitude and abstract symbols evolved, maps were able to communicate spatial data
and geographical features of humans (Crone, et all , 2009). To understand the geographical
world, there are three stages: the first is to obtain information, secondly to study geographical
organisms (their forms, distribution and relationships), and thirdly to analyse geographical
phenomena (Mark et al., 1999) And to meet these different requirements accordingly.Fig.1

Here, the role of GIS has emerged as it is used for three main roles: a reference database, a
visualization tool and an analysis tool(Gregory et al. 2001). The spatial database allows us to
answer questions such as "What is on this site?" Where are these features?" It also allows data
to be integrated from different sources, For example, to study hospital data in an area, we use
census data surrounding each hospital, and other data such as the water system can be added
to determine water quality, in this way many information can be collected from different

sources and linked together. (Gregory, lan N.2003).
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Chapter I:Geographic Information System Overview

The requirements for acquiring geographic information

£
Tools developed with geographic expression .
and visualization functions (e.g., maps) .

fam

Further requirements for studying geo-objects

Evolution of and their relationships

the human —— ——————
understand- Tools developed with geographical expression, = ! -
1 - t ial analysis = \
ing of the geo-data g , and geosp ana
geggraphic functions (e.g., previous GISystems)
world . Further requirements for exploring advanced geographic laws

Tools developed with geographical expression,

geo-data management, geospatial analysis.
geographical simulation, and human
participation functions (e.g., VGEs)

Fig.I.1. The development of tools according to the evolution of human understanding

of the geographic world.

1.3. GIS Components :

A geographic information system consists of five major components:

>
°

program: A program that provides the following five basic functions:

Acquisition: Capture, integrate and share geographic information in digitaldata
Archiving: Structuring geographic information and storing it in digital form.

Analysis: Manipulating and querying geographical data.

View: Represent and format data in map form.

Abstraction: Representing the real world.

Data: The most important part of GIS, consisting of:

Attribute data: Describes a geographical object:Type of trees, type of building,
population of a place ...

Geographical objects: they are organized into layers. Each layer indicates a subjectFor
example, vegetation, water system, road network.There are three types of

geographical entities:

v' Point (x,y).Example hospital, school.
v’ Line (x1, y1)... (xn,yn)). Example: water system, road network.

v Polygon. Example: Cities and gardens...

There are two ways to act:

Vector (vector format): Objects are represented by points, lines, and polygons.
4



Chapter I:Geographic Information System Overview

= Point data format: This is an image, plan, or image that is scanned and displayed in

GIS as a picture.

Raster / Image

Fig.I1.2. Modes of representation of a GIS.

GIS's geo-coordinate system allows objects to be collected in layers, each layer collecting
information related to the same subject(Slimani-2012) .

Fig .I.3.Geographic Information System Layer.
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= Metadata: GIS processes data from different sources and attaches it to information
about the same source, i.e. data on data.

» Devices: Data is processed using computer software to facilitate the dissemination of
GIS results.

» Know-how: GIS requires knowledge and know-how in many fields geography,
mapping, data analysis and processes, computer science, urban planning, hydrology ,
This system requires the cooperation of experts from different fields.

» Users: In order to ensure a good quality of interpreting the results of data analysis
usually the level of skill of the user is great, and is usually assigned to an engineer

who has good knowledge of the data that is dealt with(Slimani.2012).

I.4. Functionality of a GIS:

GIS can be created to meet different demands. Although different systems have the same
shared functions grouped into 5 families under the term "S5A™: abstraction, acquisition,

archiving, viewing, analysis, and expectation.

1.4.1. Abstraction:

GIS is used to obtain information to solve a problem and contain information representing
existing elements and phenomena, these representations are used to reproduce reality with
great accuracy in a way that is understandable to the user and use this data to achieve certain
objectives.So the necessary elements and their nature must be identified and integrated with
the maps of the region, which contain selected elements according to their nature and
specifications crisis to meet the needs of the user, It is drawn to facilitate understanding of the
reading of cards for a greater number of information, and the options relate to the nature of
the information to be accessed, the elements of the territory to be determined and the way
they are drawn and the characteristics and criteria to be known according to the objectives to

be reached and the problems to be solved, and so we can determine the content of the system.

1.4.2. Acquisition of geographic data :

After creating the conceptual model and identifying the necessary engineering information
and data, we can identify the items that will be included in the system, after which the data

that must reach quality requirements must be integrated to reach the goals to be reached.
6



Chapter I:Geographic Information System Overview

There are four different types of data depending on the associated geometry: point data,
vector data networks, or NTMs, and data without geometry and must be converted into a

computer format before using paper data and this step is called digitization.

1.4.3. Archiving :

GIS collects information for use to access different data and has the ability to process the
engineering component and enables us to work on searches based on engineering standards.
Some computer systems can manage engineering data and support data, and some systems
separate them from each other because they do not have the same processing capabilities,
Geographic information publishes databases in several locations and creates a link by servers,
and information is collected from different sources so it must be formatted to be able to

exploit it

1.4.4. analysis:

GIS describes the terrain, thus making it possible to understand the events that can occur and
use data to solve problems enhances the value of information systems, engineering
information provides the relationship between translated objects and certain characteristics
and since objects have features that reflect some non-engineering characteristics, classic
information systems analyses (without the use of engineering functions) can be achieved and
thus use geometric and semantic characteristics to conduct a full analysis.Spatial analysis is
the most commonly used in GIS where accurate spatial analysis can be performed by
integrating data into different layers of information, often requiring reference analysis with

digital alphabetical information such as topographical composition of terrain .

1.4.5. Display :

In GIS, the feature of translated and engineering information is manipulated, often describing
a complete or partial territory that is conceivable.Computer engines provide high-resolution
and fast-track tools. allowing the selection of certain objects to follow thematic approaches
depicted by GIS according to different criteria, visual information has an important place in
today's society. GIS provides tools to visualize a region quickly and in many different ways
according to selected topics and on an adapted scale. allowing the immediate availability of
data in the system to permanently reuse data, Semantic mapping rules apply to products
derived from GIS (Tomlind,D .1999) .
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1.5.Uses of GIS :

After 30 years of the development of GIS, its use has become widespread in several different
fields (Lakhoua,et al .2007):agricultural engineering, water management, environment....etc.

Here we mention some of them.

1.5.1. GISinagronomy :

GIS has been widely used in land use, natural resource management and agricultural
planning(Wu, Wei, et al.2011 ) It can also access and understand differences in crops within
fields and can be used to gather information such as soil nutrients, topography and moisture to
produce a map to show the factors affecting crops. (Oshunsanya, S., and O.
Aliku.2016).Examples of GIS applications in agricultural engineering : GIS was used to solve
the environmental, economic and social impacts of land management and water use in
agriculture(Riquelme, F. J.,, & Ramos, A. B.2005).Research the characteristics of forest
distribution using GIS using landscape and topographic data in Japan( Sano, M.,et al .2009) ,
Study of water quality and water pollution Soil mapping and easy processing and analysis of soil

data using arcGis(MamillapalliS,et al.1996).

1.5.2. GISin ecology :

Upadhyay (2009) stated that “Geographical Information Systems is an information technology
that has been used in public policy making for environmental and forest planning and decision

making over the past two decades”.

1.5.2.1.  GIS in forest management:

GIS enables forest workers to maintain, analyses records and make decisions and can provide resource
information and facilitate resource planning and management, for example, landscape assessment and
planning(Upadhyay M .2009)GIS can be used to include a range of administrative concerns such as
habitat conservation and timber production(Wulder MA, Franklin SE .2007)

(Wulder MA, Franklin SE.2007)GIS is a good tool for forest management as it answers the following

guestions:

» Location: What is at?
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Location of forest resources in the land in different ways such as place name, mail, zip code or

geographical references

« Trends: What has changed since?

We can see what has changed within the study of forests or land use in an area over time
» Patterns: What spatial patterns exist?

Determine whether there is a landslide in the forest area

* Modeling: What if?

What happens if we add a road network to the forest?

GIS has a role to play in post-fire recovery operations, where forest managers used it to map
meteorology and fire risk classifications.

(Chuvieco,E. 1989) explained "that fire behavior models have been developed from fuel models
to predict the fire intensitybased on factors such as slope, elevation, site exposure, wind speed,

relative humidity, cloudcover, temperature, and live and dead fuel moisture".

1.5.2.2. GIS in water resources :

Water resource modelling requires a number of time-consuming steps before actual simulation,
including spatial data collection, storage, retrieval and processing, and GIS can change the way
engineers deal with water resource modelling(Denning, J.: 1993),GIS has evolved into a
sophisticated database management system for storing the big data required in hydrological
modelling(Bhaskar et al., 1992; Vieux et al., 1989).GIS helps manage land use within a drainage
basin (Stuart and Stocks, 1993).

1.5.3. GIS in Road maintenance :

GIS has been developed as a road maintenance management tool and can help make decisions
regarding priority for road network maintenance(Shrestha, P., Nipesh .2009 ).

Conclusion :

In this chapter, we saw an overview and some basic concepts of GIS, and then why we use GIS

and its functions to meet different demands, and finally the uses of GIS.
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Chapter I1:Generalities about ArcGIS

Introduction:

ArcGIS is a geographic information system to work with maps and geographic information held

by the Institute for Environmental Systems Research.[1]

1.1 What is ArcGIS ?
ArcGIS is a family of client software, server software, and online geographic information system
(GIS) services developed and maintained by Esri. ArcGIS was first released in 1999 and
originally was released as ARC/INFO, a command line based GIS system for manipulating data.
ARC/INFO was later merged into ArcGIS Desktop, which was eventually superseded by ArcGIS
Pro in 2015.[2] ArcGIS Pro works in 2D and 3D for cartography and visualization, and includes
Acrtificial Intelligence (Al)..[3]

Fig.I1.1.ArcGIS logo

1.2 How Does it Work?
Like many GIS software, ArcGIS creates maps that require categories organized as layers. Each
layer is registered spatially so that when they’re overlaid one on top of another, the program lines
them up properly to create a complex data map. The base layer is almost always a geographical
map, pulled out of a range of sources depending upon the visualization needed (satellite, road
map, etc). This program has a lot of them available to users and also contains live feed layers

including traffic details.

The first three layers are called feature or vector layers, each containing individual functions

distinguished through the platform. These are:

11



Chapter I1:Generalities about ArcGIS

points (like landmarks, buildings)
lines (like roads and other 1D schemata)
polygons (like political information and geographical census, called 2D data)

raster images (a base vector layer like an aerial picture)

Data can be correlated with at least one of these spatial layers and can be both mapped and

analyzed, be it through features like demographic changes, or via data tables.

1.3. ArcGIS Desktop :

11.3.1. Product levels :

ArcGIS Desktop is available at different product levels, with increasing functionality.

ArcReader (freeware, viewer) is a basic data viewer for maps and GIS data published in
the proprietary Esri format using ArcGIS Publisher. The software also provides some
basic tools for map viewing, printing and querying of spatial data. ArcReader is included
with any of the ArcGIS suite of products, and is also available for free to download.
ArcReader only works with pre-authored published map files, created with ArcGIS
Publisher.[4]

ArcGIS Desktop Basic, formerly known as ArcView,[5] is the entry level of ArcGIS
licensing. With ArcView, one is able to view and edit GIS data held in flat files, or view
data stored in a relational database management system by accessing it through ArcSDE.
One can also create layered maps and perform basic spatial analysis.

ArcGIS Desktop Standard, formerly known as ArcEditor, is the midlevel software suite
designed for advanced editing of spatial data in shapefiles and geodatabases. It provides
tools for the creation of map and spatial data used in GIS, including the ability of editing
geodatabase files and data, multiuser geodatabase editing, versioning, raster data editing
and vectorization, advanced vector data editing, managing coverages, coordinate
geometry, and editing geometric networks. ArcEditor is not intended for advanced spatial
analysis.[6]

ArcGIS Desktop Advanced, formerly known as Arcinfo, allows users the most
flexibility and control in "all aspects of data building, modeling, analysis, and map
display."[7] ArcInfo includes increased capability in the areas of spatial analysis,
geoprocessing, data management, and others.[6]

12



Chapter I1:Generalities about ArcGIS

Other desktop GIS software include ArcGIS Explorer and ArcGIS Engine. ArcGIS Explorer
is a GIS viewer which can work as a client for ArcGIS Server, ArcIMS, ArcWeb Services
and Web Map Service (WMS).

e ArcGIS Online[8] is a web application allowing sharing and search of geographic
information, as well as content published by Esri, ArcGIS users, and other authoritative
data providers. It allows users to create and join groups, and control access to items
shared publicly or within groups.

e ArcGIS Web Mapping APIs are APIs for several languages, allowing users to build and
deploy applications that include GIS functionality and Web services from ArcGIS Online
and ArcGIS Server. Adobe Flex, JavaScript and Microsoft Silverlight are supported for
applications that can be embedded in web pages or launched as stand-alone Web
applications. Flex, Adobe Air and Windows Presentation Foundation (WPF) are

supported for desktop applications.

11.3.2. Components :
ArcGIS Desktop consists of several integrated applications, including ArcMap, ArcCatalog,

ArcToolbox, ArcScene, ArcGlobe, and ArcGIS Pro. ArcCatalog is the data management
application, used to browse datasets and files on one's computer, database, or other sources. In
addition to showing what data is available, ArcCatalog also allows users to preview the data on a
map. ArcCatalog also provides the ability to view and manage metadata for spatial datasets.[9]
ArcMap is the application used to view, edit and query geospatial data, and create maps.The
ArcMap interface has two main sections, including a table of contents on the left and the data
frames which display the map. Items in the table of contents correspond with layers on the
map.[10] ArcToolbox contains geo-processing, data conversion, and analysis tools, along with
much of the functionality in Arcinfo. It is also possible to use batch processing with ArcToolbox,
for frequently repeated tasks.[11] ArcScene is an application which allows the user to view their
GIS data in 3-D and is available with the 3D Analyst License.[12] In the layer properties of
ArcScene there is an Extrusion function which allows the user to exaggerate features three
dimension-ally.[13] ArcGlobe is another one of ArcGIS's 3D visualization applications available
with the 3D Analyst License. ArcGlobe is a 3D visualization application that allows you to view
large amounts of GIS data on a globe surface.The ArcGIS Pro application was added to ArcGIS
Desktop in 2015 February.[14] It had the combined capabilities of the other integrated
applications and was built as a fully 64-bit software application.[15] ArcGIS Pro has ArcPy
Python scripting for database programming.[16]
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11.3.3. Extensions :
There are a number of software extensions that can be added to ArcGIS Desktop that provide

added functionality, including 3D Analyst, Spatial Analyst, Network Analyst, Survey Analyst,
Tracking Analyst, and Geo-statistical Analyst. Advanced map labeling is available with the
Maplex extension, as an add-on to ArcView and ArcEditor and is bundled with Arclinfo.
Numerous extensions have also been developed by third parties, such as the MapSpeller spell-
checker, ST-Links PgMap, XTools Pro and MAP2PDF for creating geo-referenced pdfs (Geo-
PDF),[17] ERDAS' Image Analysis and StereoAnalyst for ArcGIS, and ISM'sPurVIEW, which
converts Arc- desktops into precise stereo-viewing windows to work with geo-referenced

stereoscopic image models for accurate geo-database-direct editing or feature digitizing.

11.3.4. Address locator :
An address locator is a dataset in ArcGIS that stores the address attributes, associated indexes,

and rules that define the process for translating nonspatial descriptions of places, such as street
addresses, into spatial data that can be displayed as features on a map. An address locator
contains a snapshot of the reference data used for geocoding, and parameters for standardizing
addresses, searching for match locations, and creating output. Address locator files have a .loc
file extension. In ArcGIS 8.3 and previous versions, an address locator was called a geocoding

service.[18]
Conclusion:

In this chapter we saw the definition of ArcGIS system and some basic concepts and the way it

works and its components and functions
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Chapter I11:Design and implementation

Introduction :

After learning about GIS concepts and ArcGIS concepts, we design and implement an

application in this chapter that will be useful for management and decision-making.

I11.1.  Data sources :
e Arecent map of the city of Ouargla with a 1:100 scale imported from Google erth.

Its projection system: WGS_1984 ZONE 31.

Its coordinate system: UTM.

716000

3538000 3539000

JIJ /vvv

IRIANNN

718000 7208

0 0475095 1,9 Kilometers 722000

Fig.II1.1.Map of Ouargla city
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Table.lll. 1:consistency of municipal road classified up to 31/12/2021

Commune CC KP begin KP end Long Larg begin end
10 0+000 8+600 8,6 7 RN 49 PK158+100 Rabea Adaouia School
11 0+000 2+500 2,5 7 Dual Way Cité Nacer|Cité Nacer Dual Way
12 0+000 4+800 4,8 7 CW 206 PK 2+120 RN 49 PK 162+300

Ouargla 13 0+000 44500 4,5 7 Cité sidiomrane Tomb of the marabout Sidi Berjel

14 0+000 2+000 2 7 Bab Azi El Kacer RN 49 PK 164+350
15 0+000 4+500 4,5 7 Dual Way Said Otba |Mendas area
16 0+000 3+200 3,2 7 RN 49 Pk 156+550 [Dual Waycité nacer

It's the blue-colored roads we're going to study.

Tabel . III.2: Municipal roads in Ouargla

Stat Total road length
Ouarlag 30.1 Klm
Ain Beida 36.2 klm
N’Goussa 42.6 klm
Rouissat 7.6 klm
Sidi khouied 6 kim
Hassi ben Abdellah 12 klm

I11.2. Implementation:

1.2.1. Production tools :

e One PC CORE(TM) 15 2.27 GHz.

* Memory (Ram) 4GB.

 64-bit operating system x64 processure .
» Windows 10

* ArcGis 10.8 Desktop

11.2.2. The tools for achieving :
We chose ArcGis 10.8 Descktop,an integrated set of GIS applications in three products :Arcview

, Arceditor and Arcinfo .This product includes the following applications

e ArcMap is the main component of arcGIS's range of geospatial processing software, and
is primarily used to display, edit, create and analyze geospatial data. ArcMap allows the

user to explore data within a data set and feature code accordingly and create maps.
17
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e ArcCatalog helps organize and manage the different types of geographic information .

e ArctoolBox includes a set of projection management , etc.

e ModelBuilder allows you to create new tools from existing tools.

e Global Mapper 15 Vector, raster, and elevation data can be exported in virtually every

common file format as well as many proprietary types. During export, data can be tiled

into smaller or more manageable files, or the export area can be cropped to a defined area

or to the extent of the current screen view.

111.3.  Description of the main interface :

e 1 Menu (contains the default ArcMap options).

e 2 Research and exploration tools.

e 3 Table of contents (for view tracking).

e 4Processing area (area of the display of maps and documents).

Q Sans titre - ArcMap = a X
Flle Edit View Bockmarks Inset Selection Gecprocessing  Customize Wmdow;] Help
CBE& 5B x o0 & [ ST =
QeI e k @ EL N
Table Of Contents I x = ﬁ
=1 .
%0]o8 = g

= ) Layers
= 5 EADATA\SAS\
2] cuarglatif
RGE
M Red: Bond_!
[ Green: Band 2
M Elue Band 3

Ba ®u<

Fig.II1.2.The Main facade of ArcMap
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I11.4. Custom menu description :

» Road drawing
At this point,we've identified the roads on google erth

= Google Earth Pro 1 = o X

¥ Recherche

b = Nouvesy el

hinérawe Historique 3 - Gacgie Sark

| o con | s | o e

L

3 |Cwlau:[_'.aoa.lr:l3.0 5}«1&:2:/:»% =

qm] |e+]
¥ Caloues
¥ B & Buse de donnees pancipale
¥/Loading
b VI Fronticres et ligendes
YIE Lew
» ' ® Photos

b @) pstment 30

-
a
g

Fig.II1.3.Road drawing(Specify the name, color and thickness of the line)

e The first step to charting the road is to press the icon to draw a line, and then determine
the name and color, Here we chose RN as the name of the national road.

& Google Earth Piu a 5
¥ Recherche
[
Ttnérawe  Historique =
¥ Lieux
7S
e |
a . Google E2rth - Modifier Trajet
rom :
Desooton | Stle, Codew | Affchage  Alvnde | Mearss |
Lignes.
Codewr: || Lagewr s (50 5/ Opacké: | 100% >
Qm|;
Y Caloues
" B Bose
¥ Losdi
VPR

Fig.111.4.Road drawing(Draw the road on the map)
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e Here we draw the national road in the form of points connected to each other.

Copiet

Supprime
Supprime le conteny
Rencenmer
Enregistrer dans Mes fiewx peeféres
Enregistrer le ew sous...
- T — s
NiEsone ] e
v 5 Base de donntes pincigale | VT deASZ
Pl
» 'F Frontieces ¢ lgendes
¢ & Leux
P pactes
7P Routes
» 8 Bitiments 0
¢ Métée
7 Gallery
> 00 pus
7 Relief

Fig.II1.5.Save the link
e Then we save the link To reuse it in the system.
& Google Earth Feo = a

Fichier Edition Affichage Qutils  Ajouter Aide
¥ Recherche

Il = BEIERESIEE

| [Rechercher )

¥ Lieux
VIS Mes liews préférés
v V&3 Liew temporaices = Enregistrer le fichier...

v V& Rout ouarglakmi ¢
[ T — »

Organiser v

| <« Disquelocal (E) > OUARGLA © Rechercher dans | QUARGLA

- @

Nouvesu dossier

[ = [ 7 I

Y Calaues

¥ B2 Base de données principale

W CePC

B Bureay

@ Docoments: |
&= Images

b Musique

s Objets 30

& Techargement:
B vidéos =

% Disque focal (C)
- Disquelocal (€) ,

A Nom

. desimited
 defimitedcl
| defimitedc2
| desmitedc3
| infe
| SHAPEFILE
SRCH
SRe2
Sre3
ARca
< =X

Medifié te

2705202 151
22/05/202215:09
2270572022 1509
22/05/202215:09
22/05/2022 15:09
2471572022 19:53
22/05/2022 1533
22/05/202215:32
22/05/2022 15:53
2252093 1549

T

Do

~
Type “h
Dossier de fich
Dossier de fick |
Dossier de ‘K,g
Dossier de el
Dossier de fick
Dossier de fic -‘( |
B i

Fig.II1.6.Save the link

e Her we Save the link in KML forma To view geographic data in Google Earth.
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» Global Mapper :

Iy

»

ORI =LT

£ |46«

5|4 €)% 4.]% A
el b lsile loatwl sodis Lemsl
Quwrir
+ « Disquelocal () » OUARGLA » v o Rechercher dans : OUARGLA

rgsniser v Nouveau dossier
B CepC Naen

me SHAPEFILE

T it 1] delimitation zene

1= Documents ] ovargla

= Images

D Musique

P Objets 30

& Teléchargement:
18 Videes

‘% Disgue local (C)
w Disgue local (F:)
e Disquelocal (F)

= RN4ATY
= RN4OTD
> Rout ouargla

< Rout ouargla

A& 0sai o=

Wom du fichier ||

<] | commonly sed Formats

i

ez

Fig.111.7.Export data to Global Mapper.

e In this program we bring data (the road link that we drew in googl erth), we choose a

name for itthen click on the( open) icon.

@ Slobal Mapper v13.0 (5092213) [« OTF] [+ Lidar] [+ GEM] - REGISTERED
[0 it View Took Anshs Semch GRS Help

Open Data File[s)... Cii+0

Open Spatial Databacge.

Open Generic ASCH Text File(s)...

Open &l Fites in & Directory Tree...

Open Data File at Fed Screen Location..

Unioad All... Cor=U

Download Online Imegeny Tops:Terrsin Maps...

Create Mew Map Catalog...

Rectify [Georeference) Imagery.

Load Workspace... Cerl+W
Save Workspace ., Crle5
Save Workspace As... Ctrls Shifts 5
Run Seript.

Capture Screen Contents to | mage... Shife+C

Frint... Chil-P
Print Preview,..
Frint Setup...

1 Rout ouangla
2R

IRCS

4RC3

SRC4

ERC2

T Rout ouangia
2ROUT OURGLA

G Mes e preféces

PRI ZI=] O] o1 @ %] £B[7] s

= b

r |28 2 |y 96_'0i?':‘| /| 20
J&"r * |+*'-|$' OF |45 =s| w5

#|%|o| 7|21|%]

bRk ]

N

b

N

|
Export Global Mapper Package File...
Ecport POF File...
Export 30 PDF File..
Eeport Elevation Grid Farmat...
Export Raster/lmeage Format...
Export Web Format...

b
RC 4

Export Elevation Sgetisl Database. ..
Export Raster/lmags Spatial Database...
Export Vector Spatial Databasz...

A (

[1:a8090 [GED { WGSBS ] - | 52535724342, 31 SET2705306 ] [31° 58" 141739 N, 5 15 128508 E

Fig.II1.8.Export Vector Format

e In this step we Change format to vector format, so we Click onExport then choose

Export Vector Format
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. “lak .“._.__ £ 00T 3} [+ OTFT |+ Lidar] [+ EM] - REGISTERED = a
|UIW|Q|‘¥|%| als it ""|rll@|£ |%| 2| =] #] (5 shase i[-ﬁl *&ﬂ” rim|s| lSeIwFanullze;Lzl =] B
l#] 21616 |"°"""I$s 44| & |4l&l 4l AR |2 2l d| %l ] 121 %
e EE e —— o LN 3 R RO
Select Export Format =

Selact e format to ipait yoir naded deta 1o See

fe irfcrmafioes o the avsibs famat:
,@,
/ :

oy i £ -+
;7 \C\{_-n_ =
BN
\ 49T Y o ™
I Il 1 1 L 1 1 1 L ]

0.5 ke 1.5 Jam 25 km 3.5 kam 4.5 km

ForHew, pressFl [1:8850 [GED [ WGSEE) - [ 5.9535724344 31 G872705306 (31759 14.1739° N, 515 120508 £

Fig.II1.9.Select Export Format

We choose shapefile (The Esri vector data storage format is to store the location, shape

and features of geographical features. It is stored as a set of relevant files and has a single
feature category.)

asl] [ | BL|H.|..|"1H P:%: O|@| R E| £l =] o] Jawshe i|@J| J'“I._‘?_]| | | [Servn FovaipesL.. =] B
2| & | &l ‘g’n y @ | ’. | & A 2| 20| 7
g—_f‘|—' —~ 'ﬁ | ? < ‘F &* I!u'-'“ ‘v | B i’
T T ] FleSelwm}rhg | Expart Bounis |
| @ Enregistrer sous x e
A |l = DUARBLA » SHAPEFILE v | @ Fecharcher dans : SHAPEFILE Fle' | Salect
Ii‘r Export Lines
Crganizer = Fowvess dossier e @
B Cepe ® Mom - Modifie e lyps
B Buresu R Fie | Seect
o RCZ
{5 Peoment ? , The shepefle foma coss ot llo e g o dFFerenn
= Images ®| FC3 ety fypan (Lo, points. krese, and areca) wihin a drgle
R CR hape file, Thus, you need to soeciy which snkily tpes vou
S Musique & wish £ expert and whint fle 10 export them o
RC3

B Chjets 30 H R Sekt Bxport Bascd o [Do Not Spit Expert =
& Tééchargemnent: B ROUT OURGLA Arrbaste Optinrs
B videos ¥ Acd Feature Type (LAYER) Sribube fo DEF
P ™ 4o Feature Map hare (MAF_NAME) Atibite 1o DEF
s Dizgue local (C5) I Acd Stba Aributea to DEF
e Divgue el (E)

5 A ELEVATION Srobure ta DBF
E i : ™ Alow Commas far Decimal Markers (Mot Just Penacs)
Harm du ichier f| RC 12 ~| W Discard Atutes Where A Values ars Enciy
Type: | Bl Shape Files (7shp) [¥ Generte Frojection (PR} Fie for Ench Eimoted SHP Fle
h [T Generste 30 Feztures Using Loaded Eleystion Cata
. TR | e l? Generste Muli-Patch Festures for dreas
[” Save Fediure Bevaions 25 Measuss | = PolyLineZ)

# Masquer les dossiers

0.0km 05 km 10km l5ka  20km S | T e

For Help, press F1 [1:21110 |GED | WGSE4 ] - [ 5.2654525854, 31 9710899590 | [31° S8 15.9239" N, 5717 76293 £

Fig.I11.10.Export format (Save)

e Here we click on export lines, then we come up with shapefils, we name them, and then

we save, Then it shows us the road map on the show.
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© Global Mappepyl 30 m002013) [- OTF] [+ Lidar] [+ GEM] - REGISTERED
P - ke ey GRS el
=05

. “": Bl E 2l =] 0] s < [@ %] rl®| | Eewresmi. =] B
an 1. Al

GIF & v wu | £|8]&l 4]0l |M G2 0l%le] 2]21%]
P, Festurs Info il S
(Cokn S BRREE ooy preileiL 03 ane |T12] &8

View Shed Alt=V ;

Dvgitizer A0 N

Imidge Saipe \\

] b

Coardinate Comvertor,. Y

Cantral Center... A+ \ir/

Cannection Maneger. \

— \
Map Layeut... 5 I\
“I
\
A
A\
\
Y
X
!
b
\
A\
‘\
\k
N,
\'“--._,
\_‘_\\ ‘H\
.
I Il I Il |
I T T T 1 \
00 kem 0.5 km 1.0%m 1.5 km 2.0km .
Canfiguration [1:21710 [GED { WGS84) - [5.280014360, 3197140120651 [31° 58 17,3687 N, 5 17 204321" £
Fig .I11.11.Configure
[ ]

To change theConfiguration we click on (tools) then click on (configure).

£ Toul by dearch  TRL
Elis] .;|3h|| ala|m |5 olEie2® 2= ol Eesme 1@ || pl®]] | o e, = B
G| £16|FGIE16] £14] £ 16I6 11

e e DAL R A R e g

.

%

e
General | Veclor Distay | Ares Sives | Line Styles | Foint Syes | £
Verpcsi Opticns | Shader Opticns | Lidar Prejection

Profaction Lazd From Al |

UTH =]

= SwaTode |
. nk From EPSG |
l31 AVE - 5°E - Northemn Hemisnhers) I _v_]

ESIN —

Planar Lints:

R - |

For Help, press F1

Parareters:
frrbine Ve
CENTRAL MERIDISN SCALEFACTOR  ,939600000
CENTRAL MERIDIEN 200000000
ORIGIN LATITUDE 00000000
FALSE EASTING im) 00000
FALSE NORTHING i) ]
Ok | Cawel | Amy | e
1 L [ [l |
1 T Ll I 1
0 kem 0.5 km 1.0%km 15km 20 km

Py

.

[1:21110 [GED { WES84] - [ 5.28001 45603, 318714012065 ] [31° 58' 17,3687 N, 5 17 204521 E

Fig.II1.12.Determiningcoordinates

e Here to change the Configuration we choose :

= Projection (UTM)

= Zone (31(0°E-Northem Hemisphere))

=  Datum (WGS84)
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» ArcMap :

R

+« First Layer : Map of Ouargla

B e

File Edit View Bookmarks |nsert  Selection  Genprocessing  Customize  Windows  Help

OetE@sS B %0 | b |[163 360 il BEEEO P

RALQ 3w x| @ bl Al = o e
Tabrle Of Contents 7%

=Ble 8=

g New Group Eayer
W3 Mew Basermnap Layer A Bata

Add new dats to the map s actve
& Cony i ’

lso drag deta mto

an = g
from the Catalog

Reference Scale "
Labeting »
Activate
I Properties..
[Ea s

586315422 3738055 260 Maters

Fig.111.13.Add Data

To create the first layer on ArcGIS, we take the next steps

e Thefirst stepis : Click on an icon( layer)To add the first layer

File Edit WVeew Bookmarks Insert  Selection Geoprocessing Customize Windows Help

OB ES& L B x 2 (b 10K Vi, BRERE e,
Qe M@ - x| @ SNBSS R Ry @D - M
Teble OF Contents 7 x
=Ble8 B
2] Leyens]
Add Data o
@ B el

Lookin: ] EluamLs.ns \ £

BEousR 1
Z|OUGR tab
B2 e

| Add

Shovwof bipet  Datagets, Layers and Results » Carcel

Bo|lEn

SB475E,35T 3736328, 574 Meters

Fig.111.14.Add Data(Ouargla.tif)

e Here we Bring the map of Ouargla city
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File Edit View Bookmerks Insert Selection Geoprocessing Custoruze Windows  Help

DesE& ) sagx oo d-fem 8GR0,
@ Q@ 217+ k@ ] D 2

2 x B : s ; A ‘E ¥ . g 3 =

= 3 E\DATANSAS,
5 [ ouargls i
R

W Red: Band_
8 Green: Band_
W Blue Band_ [¢

B04425.577 3737701 472 Meters

Fig.I11.15.0uargla map

7

+ Second layer : Roads

File Edt View Bookmarks Inset Selechon Geoprocessing  Customize Windows Help

NDeES B x 0 b5 Y EEREN
QA e | E-C M@ /= ZNAHRNT RTINS0 BN = NET R
Table Of Contents 4% AT 7 3 3
8 e

ouargle tif
RG8
M Red: Band 1
B Green: Band 2
M Blue: Band_ 3

586166.392 3737660.526 Meters

Fig.I11.16.Second layer ( Roads)

e To add the Second layer we Click on Layer.and Bring shepefile data one by one.
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File Edit View Bookmarks Inzert Salection Geoprocessing Customize Windows  Help

o |- 157607 i EEEBO g
- 2@ 1 Rle AR
" v

£ 1

>|

o = layers
(=} EJ EAOUARGLA\SHAF
= W] RN&S

R RCS

= M RC4

= M RC3

= M RC2

= @ rCl
[ 5 E\DATAVSAS\
= B ouargla tif
RGS
M Red: Band_
0 Green: Band_
W Elue Band_

< s Balan ¢

Fig.II1.17.Rouds

e In this document we see the map layer and the road layer.

¢ Enter road data :
At this point, we're going to set up a road database.

= Length:

B - ey I

Fle Edt Vid X Remove 2 hg Customize Windows Help
0 & @ il Open Atdbue Table it il fal
é‘ :{ s"\ 0 joins and Kelates e @ Edtory > *

Zoom To Layer
Visible Scale Range »
= E3E\OU  UseSymbol Levels
< 8 Ry Selection »
Label Features
Edit Festures »

Convert Features to Graphics...

Convert Symbology to Representation...
Dats »
Save As Layer File...

&> Creste Layer Package...

% Properties..
ey

5 & o
RGB

W Red: Band_

[ Green: Band |

W Blue: Band_

585862,029 3734783,514 Meters

Fig.II1.18.Road data(attribut table)
To add data to the road layer, follow the following steps:
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e Click the right mouse on the layer to add its data.
e Click (Open atrebut tabel ).

File Edit View Bookmarks Inset Sehection Geoprocessing Customize  Windows  Help

B x b+ |[140.000 - E!E:ﬁg;p: 3..5
il -0 ()@ 5 2N ST E]L S (I g | 2 2 I | 5B & =
B ¥ Table OF Conteris Fx
L 3lG 8 E
= e
v \ X rz | wdth = (23 EAQUARGLAVSHAF ]
My Sl iy Ao EI R -
B Switch Selection = Aes
] Seectan -
l AddField. . = B Ros
2] Tarn A Ficlds Orf dd Field S
[7] ShowField tiasel  pgite « e ettt table ;
Arrange Tables =M A2
Restore Default Calumn Widths == E
Restore Default Field Order
Joins snd fielates v £ 5 EADATAYSAS,
Ralatiad Tabiles ' 2 “'?'?E"B"" :
ly Creste Graph.. W et Band
Add Table to Layout B0 Green: Band_
& Pelosd Cache W s’ Toncy
2 Print...
Repurts v
Export...
APPEAACE...
i o4 1 m QE il out of 1 Selected)
k| ¢ :
N .
Fig.111.19.Add Field
File Edit Wiew Bookmarks Incem  Selection  Geoprocesong  Cugtomize  Windows  Help
NeBs A - [t | EEEEO
QAT @3 e - C(K][@ CE I MR TIE e [ jiREmEn B = [
1 o ' B X Table O Contents o xS
EEEE- T B8 =
| w:E Bz
PP ' 7 X | 5 &F Layers

= el Field 3 1 EADUARGLASHAE
3 Folylng __[RC! = [ RMN43

5 = @ RCS
e -
= = A
Fieid Piopeies SR~
[Fraczen T | = 4 RC3
|Seal [ -
=] RC2
= @
= & EADATAVSAS,
= @ ouargla.sif
Cancel e
MM Fed: Band_
B Grzen: Band | 8
I Ehoe: Band_
"o 1o o [EE ot of 1 Selested) ¥
T < »jER @ o

5855989,025 3736233434 Meters

Fig.I11.20.Add coordinates
We set coordinates beginning and end of the road.

e Click at Tabel option
e Set coordinates
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File Edit View Bookmerks Insert  Selection Geoprocessing  Custormuze  Windows  Help
o b - 151807 i BEE S e
B-Eh@  BSABS TR S

FX Tk OfContents 3%
S S8

X = layers
= Length = [21 E\QUARGLAVSHAH
Sort Ascending : a RIS
Sort Descending
Advanced Sorting.., @
Summarize.. RS
X Stetistics.. Ji
B Field Colculs = @ RG3
5 @ RQ2
Turn Field Off -
Freeze/Unfreeze Column 3 @ RC1
;
i femarins & [E] E\DATAVSAS,
[ Propeties.. ) @ ouargladif
RGE
M Rec: Band|
[0 Greerr Band |
M Blus Band |
X >
"ot oy oM EEJB 10 out of | Selected) : Jirth %
i < v|j@ie| s u < >

503558774 3733701.227 Meters

Fig.III.21.CalculatGeometry

To calculate the lengths :

e Click at (Calculat Geometry )

Fe fdt Viev Bookmarks hset Sdection Geoprocessing Customize Windews Help
o & 1Eer Vi BERR0 e
-0 @ BEZASS B £
2 X Table Of Contents 2 x
wElca A
X [ & lyers
5 (3 E\OUARGLA\SHAF
2 RN

Y

s B RC4

RC3

M RQ2

3 @ RCH

5 3 EADATA\SAS\

[ Green: Bord |
N Elue Band_

B2 | (0 out of 1Selected)

[R5
QUL 2E AT DAL Mobasi

Fig.I11.22.Coordinate and length schedule

We get a table with coordinates, the beginning, the end of the road, and the length of the
road.
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Table.IIL.3 : The road length

X1 Y1 X2 Y2 Length
RNT1 722096 3538200 716093 3536560 6556.66
RN T2 716095 3536560 713824 3536460 2294.27
RC1 717140 3539530 719456 3536640 3879.91
RC2 714313 353806 714248 353654 1597.75
RC3 714317 3538070 714312 3538070 2354.97
RC4 719739 3539400 719832 3536970 2517.81
RC5 715311 3538640 716630 3538130 1418.62
X1,Y1 :The starting point coordnates
X2,y2 :The endpoint coordnates
Length :Road Length
- Width:
lu:rj é;n ::kgr s Insert .:('mn].s::::mcml g omize  Windows  Help
Q& Qi H-ORO Eoass T E 3 : . 15| B LB Yy
Tabie B % TableOF Contents 4=
- 2- B Y8R EE e
RCZ. x| =& layers e
shoge ' | NAME | LAYER P xs | vy | s = B2 EACUARGLAYSHAR
UfFoivine  [RC2  |Unknawn Lne Type | 714313] 2528050 = [ RNSE -
@ Press F1 for moro help, s
= B Rca
B E1.RC3
= = R
Snapping v 5 E.RU
e " ® oo
[u— il -Rc;:. Band_
8 S Band]
"o 10 ]S ot of 1 Selected)

SRTILL 363 ATIAGRT 22 Mdarars

Fig.I11.23.Editing

To add the rest of the data, we take the next steps.

e Click on Editor
e Click on Start Editor

29



Chapter I11:Design and implementation

File Edit WView Bookmarks Insert Selection Gepprocessing  Customize  Windows  Help
DSBS | 28 x o o & 0w [ RO
(M@ &8s 0 E, e

| Add Field * B

7 % TableOf Contents %

<
% [= = Layen :
=1 £ EAQUARGLANSHAF §

)

Time; Shert Infeger <

Feld Fronemen
[Prezsan

i

"o T oM |_§|= {0 out of 1 Selected)

Fig.111.24.Editing(Name ,Type)

= B Rh=3
= B RCs
= F R

=mE
= B RC2
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e Then select the name and type ,Here we added road view data.
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e \We determine the width of theroad
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= Road condition :
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We're doing the same steps as before.but in the type we choose (text).
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ThenWe determine the specifics of the road.
G C :Good condition.
B C :Bad condition.
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Atthe end, we'll get an accessible database just by clicking the road as shown in the figure below.
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. Clicking the right button of the mouse and then (Identify).
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e Here we see the road spreadsheet.

Conclusion :
In this chapter we explained the data sources and provided the tools and programs used to

implement the application by revealing its various components and functions that allow the
development of the system, in addition to seeing the functions of our proposed model with
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illustrations of all steps. We created several layers, a layer for the study area map, then a road

layer, andthen weentered the data for each road.
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GENERAL CONCLUSION

Roads are an important part of the city's structure and have an impact on the economic and social
field, and its collapse is a major problem, and one of the reasons for these problems is climatic

factors, road age and poor management, so we need to follow up, monitor and maintain.

In Ouargla which is one of the most important cities in Algeria, road network is very dense. This
road network in Ouargla has experienced rapid expansion in recent years, which has allowed a
rapid development of agricultural, industrial and commercial activities. Due to severe weather
conditions (rather large thermal amplitude, and hot-dry winds) and local conditions (water
upwelling and intense traffic), the road network in Ouargla and over time has suffered
degradation in several sections. The citizens and in particular the drivers in Ouargla denounce
the absence of the maintenance of the degraded sections and the local authorities have marked

the lack of means of monitoring and control of road networks which does not stop widening.

In this research, we suggested a method to help with the follow-up and monitoring process, we
relied on GIS where it allows its functions, components and application services to manage data,

and monitor the state of the road.

To do this, we used the ArcGIS software, which is based in its operation on the introduction of

several pieces of information in the form of layers. Each layer represents a piece of data.

At the end of this work, we were able to establish a road database for the city of Quargla

containing several layers:

The first layer is the map layer. The second layer, the road layer, we drew the road network in
the system.The third layer is the data layer where we have introduced data for the road network.

We finally get a geographic card with spatial data that can be obtained by clicking only on the
road.Wesee it helps with follow-up, surveillance and decision-making.
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