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What Is GIS ?



• Understanding
– Patterns
– Relationships
– Processes

• Conceptualizing

• Modeling

• Visualizing

. . . By understanding geography and people's relationship to location, we can make informed decisions about the way we live on 
our planet. A geographic information system (GIS) is a technological tool for comprehending geography and making intelligent 
decisions.

GIS Is Based On Geography –
The Science of Our World



GIS provides several different map layers where each layer holds data about a particular kind of features 
related to spatial phenomena. 

Linking tabular data with its real location

Data
Maps Analysis

GIS

GIS Technology



Maps • Charts • ReportsCustomers

Serviceability
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Parcels

Infrastructure

Demographics

Turning Data into 
Information…

Abstracting Real World Objects into Layers 



What is the difference between 

Geographic Information Systems (GIS) 

and Computer Aided Drafting (CAD)?

GIS and CAD



CAD is a graphics program
 Graphic elements are described by a mathematical  equation or a set of parameters

 Designed to enable and enhance drafting using the computer

 With CAD, it's the lines that are important, i.e. the drawing is the information

CAD Program



GIS is a Technology Filling the Gap Left by CAD
 Links Between Geometry & Attributes

 Built on relationships:  

Features / Features & Features / Tabular

 Enables: 

Network-Analysis, Spatial Analysis & what-if scenarios required for tasks

Linkage

Attributes

GIS Technology



Representing stored tabular data (attributes) with 
simple cartographic features (points, lines, and 
polygons)

Understanding networks, enclosed areas…etc 

Giving users the flexibility to choose the symbology
of the cartographic objects based on attributes in the 
database

Benefits of implementing GIS



GIS: A Tool to provide the Visual Details 
NOT Seen with
Tabular Data

Research
Take 

Decision

Make Action

I SEE MEANS I UNDERSTAND

GIS Layers



 People

 Data

 Applications

 Software

 Hardware

GIS
Components

GIS Components



Clips & Photos

Smart Maps

Charts

Tables

Database

Geographic 

Information 

System

Outputs from GIS



Smart Maps as a tool for Decision Making
A tool to get not evident information through tabular data

Query , Analyze
and 

Derive Information 
Decision 
Making

Implementation

A picture is worth a 1000 words



Action
Decisions

Model

Analyze

Measure

Guiding Human 
Activities

Planning Providing Many Benefits
Understanding
Efficiency
Cost Savings
Improved Decision Making
Better

– Communication
– Collaboration
– Coordination

A Framework for Managing 
Human Activities

GIS is particularly valuable…..



• Efficient
• Effective

More
• Sustainable
• Participatory

• Responsive 
• Integrated

Citizens

Policies

City
Infrastructure Operations

Planning

GIS

Maintenance 

Control

GIS Creates Intelligent Communities



View (map)

Themes

Table

Graph

Example GIS Display



3D Data Satellite Imagery

Reports2D Data

Example GIS Display



GIS In Egyptian 
Aviation Sector 



Challenges Facing Airports

 New & Evolving Airport Regulations
 Compliance Management

 New Generation of Digital Information
 Analog to Digital Data Transition
 Data Management is critical
 Data Consistency/Integrity is paramount

 Improved business efficiencies required



 Data Management
 Standardized/Extensible Data Model
 Data Exchange
 Data Validation

 Obstruction Management
 Surface Creation/Modification
 Obstruction Analysis/Evaluation
 Visualization

GIS at Egyptian Airports Company



Basemaps

Utilities

Satellite Images

Airport Facilities

Boundaries

Geo-
database

Airport Geodatabase



Airport

Boundaries

Basemaps

UtilitiesRunWay

Airport Geodatabase



QA\QC operations on the data in order to reach the maximum 

consistency and meet the international data standards.

QA/QC



Sharm El Sheikh Airport

Basemap & Runways

Airport Facilities

Airport Utilities



Obstacles Permitting for Egyptian Civil Aviation 
Authority 

 Egypt’s Civil aviation 
Authority turned to GIS to 
support automating permits 
issuing for obstacles around 
the Airport areas, Generating 
both technical and customer 
reports. 



3D Analyst

Sharm El Sheikh Airport



GIS For Airport Solutions 
& Applications 



Element: Runway
Attribute: Runway 
Threshold Runway 
End: 19R
NAVD 88 Elevation: 
8.8’
Length: 7,500’
Width: 200’
Degrees-Minutes-
Seconds (NAD83 
DMS) 
Lat.  37 deg 37' 
37.94" N 
Long. 122 deg 22' 
12.44" W 

AIP Grant: AIP No. 3-06-
0221-40
Name: Rehabilitate 
Apron
Material: Asphalt
Area: 11,243 SY
Status: Completion date 
10/2009

AIP Grant: AIP No. 3-06-
0221-40
Name: Rehabilitate 
Runway
Material: Asphalt
Status: Completion date 
10/2009

Element: NAVAID
Attribute: VOR/DME
Frequency; 115.80
Operator: FAA
NAVD 88 Elevation: 13’
Lat. 37 deg 37’ 10.136”N
Long. 122 deg 22 26.008”W

What if… We could 
capture and validate 
Airport data against a 

defined standard, export 
it, and make it available 

electronically for 
whoever needs it?

Vision
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The global aeronautical community can 
access ICAO GIS information via the 
Internet using ArcGIS.

Vision 



https://airports-gis.faa.gov/

Vision 

http://192.206.28.84/eganp
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Vision - AGIS



Construction and Project ManagementPlanning & Configuration Management

Properties & Concessions Management Maintenance Management



Security & Public Safety ManagementOperation Management

Utility Management Data & Records Management



Vision - NextGen



AGIS
One Stop 

Portal

External
Agencies

Field 
Users

Decision 
Makers Internal 

Departments

Professional GIS

Basemap Facilities Utilities Navigation Obstructions Environment Satellite 
Imagery

Airport 
Data

AGIS Solution Approach



Utility 
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Planner
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AGIS Applications



• Access Point; AGIS system access points.

• V.Surf Planner; builds vsurf using ICAO standards and Federal Aviation
(FA) standards having the option to customize these standards according
to design consideration.

• Obstacle Monitor; monitors obstacles/constructions around or inside
the airport according to the permitted heights retrieved from the
runways virtual surfaces with the ability to issue building permits.

• Property Manager; allows airport authorities to efficiently
geographically manage the properties from both lands and buildings
owned by airport.

• Facility Manager; allows airport authorities to efficiently manage the
airport facilities from buildings, utilities network in addition to as-built
drawings, and route maps to quickly locate and repair utilities.

• Environment Manager; allows airport authorities to view and
analyze noise and pollution data generated by aircraft and infrastructure
operations.

AGIS Applications



• Pavement Manager; allows airport authorities to view and analyze
pavement survey conditions activities from assessment of the surface,
resurfacing schedules, and other related activities.

• Perimeter Security; allows airport authorities to view and secure
airport premises by providing integrations capabilities with sensors and
CCTV.

• Incident Manager; allows airport authorities to log and analyze 
incidents that takes place in airport premises.

• AGIS Admin; manage logging, to maintain tables & lookups, to 
configure dispatch policies, and to manage system users.

AGIS Applications



 V.Surf Planner

 Obstacle Monitor

 Property Manager

 Facility Manager

 Environment Manager

 Pavement  Manager

 Perimeter Security

 Incident Manager

Access Point

AGIS Applications



 Build airport virtual surface 
(Standard / Custom)

 Manage Runways

 Manage Navigation Aids

 Manage Microwave

 Administrate Custom Setting

 2D/3D views

V.Surf Planner

AGIS Applications



V.Surf Planner

AGIS Applications



 Monitor Obstacles

 Violated Buildings Report

 Issue Buildings Permits reports

 Manage issued Permits reports

 Permits Search

 Integrates with:

 DMS

• 2D/3D views

Obstacle Monitor

AGIS Applications



Obstacle Monitor

AGIS Applications



 Manage airport properties

 Link properties to:

 Deeds

 Layouts

 Images

 Properties Search

 Integrates with:

 DMS

 CAD

• 2D/3D views

Property Manager

AGIS Applications



 Create work-order requests

 Search work-orders requests

 Assign work orders

 Track requests

 Red lining

 Route to order

 Integrates with:

 Asset Mngmt

Facility Manager

AGIS Applications



Facility Manager

 Alerts

 Key Performance Indicators

 Real Time Statistical Viewer

AGIS Applications



 Noise Complaints:

 Add

 Edit

 Delete

 Red lining 

Environment Manager

AGIS Applications



 Pavement Survey 
Condition:

 Add

 Edit

 Delete

 Red lining 

 Integrates with:

 DMS

Pavement Manager

AGIS Applications



 Secure Airport Perimeter

 Shows CCTV locations/coverage

 Display CCTV live stream

 View/Search Alerts

 Integrates with:

 CCTV

 Motion Detectors

Perimeter Security

AGIS Applications



 Create Incident

 Classify Incident

 Search Incidents

 Display CCTV live 
stream

 Integrates with:

 CCTV

Incident Mgmt.

AGIS Applications



 Manage system users

 Administrate application 
privileges & security policies

 Maintain System tables & 
lookups

 Administrate system GIS Data

AGIS Admin.

AGIS Applications



GIS 
Database

eALP

GIS Portal

AGIS for enterprise

GIS
BaseMap

Utilities
Airport
Heights

GIS
BaseMap

Utilities
Airport
Heights

AGIS
BaseMap

Utilities
Airport
Heights

AGIS
BaseMap

Utilities
Airport
Heights

AGIS Road Map



Atlanta Airport 
Case





Live Demo



Obstacle Monitoring in field



Violations Dashboard



Airport Utilities Viewer



Incident Management



Surface Profiler 



Discussion 



Thank You
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