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INTRODUCTION TO GIS

What is GIS




WHAT IS GIS?
GIS definition

System to capture, manipulate, manage
,visualize and analyse the spatial data

Streets

Buildings

Vegetation

Real World
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WHAT IS GIS?
GIS Components

People

Methods &
Approaches

Hardware
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INTRODUCTION TO GIS

GIS Benefits/ Users




TASK

What are your
expectations about GIS?

Write down two
expectations




GIS BENEFITS/ USERS

Education Insurance Manufacturing Petroleum & Pipeline

Retail

1
SN 2
>>28
o 3 %
= ¢ ~

Transportation Electric &

Gas UﬁI‘ities

https://www.esri.com/en-us/what-is-gis/overview https://twitter.com/vector._icons
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GIS BENEFITS/ USERS
Example: Using GIS to enhance Citizen P«




INTRODUCTION TO GIS

Methods for Geo Data Mapping




METHODS FOR GEO DATA MAPPING
Draw Maps Manually

Inaccurate scale and measurement /
patchwork of maps

sesm B g
) —33 '
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GIZ-PDP GIZ-PDP
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METHODS FOR GEO DATA MAPPING
Draw Maps Manually

Inaccurate scale and measurement /
patchwork of maps

GlZ-PDP GlZ-PDP
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METHODS FOR GEO DATA MAPPING
Using AutoCAD and Excel sheets

Expensive and not related information
(spatial data only)

& Pan WEuidng:toge | @ Previous View 15~

b oit - ERoMIWy 00 O o (X Named Views | [ = - o, Pt St St BE
% Etents - (Pep B - o - B o st Mansger B8 1%
Navigate Views Coordinates ¥ Visual Styles =

Link ID FLOWS FUEL co NOx vOC SPEED

PCU/hr. V/Link o/km o/km o/km km/hr.
1 178381 11250 2250500 41,03 2077.34 109.23
] 283.66) 181,37 333567 4792 473 2464
3 409.69 14991 3708.27 79541 468,87 79.20
4 630.63 661.82 5708 54 122446 72178 7920
5 300085 18923 2696849 5748.44 3458.26 7138
6 396187 66235 36073.1 7762.00 451573 81,60
7 12981 86.36 1175.00 25203 148.57) 79.20
g 866.20) 34121 8999.14) 142957 124240 5400
9 1056 071 11429 17.11 15.64 50.40
10 106458 38421 13529 173445 1561.57 s1aq

https://windows-cdn.softpedia.com/screenshots/AutoCAD-Map-3D_7.png
https://i.stack.imgur.com/ZVOJF.png
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METHODS FOR GEO DATA MAPPING
Satellite Image and GIS

‘Road *Churches
= — Brid *Parks &Open spaces
ape olyLine ‘briages
A_,,Eme ,_,,f,J, adll el b °Sch(;gols *Clubs & Youth centers
E name : GAMAT EL-DEWAL EL-ARABIA ST ‘Cinemas & theaters
Length @ 47733583 Universities & Institutes ,
Fhode  : 28909 Hotel *Factories
Thode i 29571 *notels ers
Centetine, | 43307 -Banks Utilities
Centerline : 43902 . ‘Restaurants *Air ports
| »l_J e -| *Embassies ‘Residential
S e (i | *Postal offices *You can also identify the admin.,
‘ pSLpR, ST «Security services boundaries & its census
*Commercial *You can identify the schools locations
*Petrol stations & class names&.....
*Postal offices
‘Mosques *You can identify the streets names &

, _ Lengths &...
Expensive Satellite &
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INTRODUCTION TO GIS

Geo-based Analysis Methods




GIS ANALYSIS
GIS is Being Applied Around The World

Metwork Analysis

Resource
Inventories Land Spatial Measurement
- Management Inﬂdent Mappmg
Watershed )
Site Selection Analysis '
Lo
+ "

+ : Corridor Selection

& s
| i

o
Engineering Design : Logistics Hgﬂi‘i’i‘:‘gam"
Routin
Demographic Analysis | A= g
/Tf Facility e HE5°'-“":‘?
Topographic Analysis Spread a.nd Geoprocess
Diffusion Modeling
http://mappa.com.bd/wp-content/uploads/2018/03/GIS_Services.gif
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GIS ANALYSIS
Network Analyst

Closest Facility
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Closest facility finds the closest facility, such as a hospital,

fire station, or ATM, to any location on a network.

https://desktop.arcgis.com/en/arcmap/latest/extensions/network-analyst/GUID-DAB5714C-D38F-
4514-8C39-5EA5E663D4B4-web.png
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GIS ANALYSIS
Network Analyst

Service Area Solver

Create 3 service area with 5-, \ o Ikt TS
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https://pro.arcgis.com/en/pro-app/tool-reference/ready-to-use/GUID-0561B7FB-99CF-4119-
B961-E28ECB19437D-web.png
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GIS ANALYSIS

Calculate Solar Radiation

https://solutions.arcgis.com/local-government/help/solar-radiation-maps/
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GIS ANALYSIS

Digital Elevation Model (DEM) based Analysis

2.1 Slope

2.3 Hillshade

2.5 Contour

2.6 Viewshed

2.7 DEM based on Threshold

2.8 Reclassified DEM

iversitit Weimar
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GIS ANALYSIS
3D Analyst

0 Sans titre - ArcScene L

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
DBES +Hax 2 ¢ EEFRI0Pei¢~0ae QATOE-T K OF N DS
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Table of Contents % X __cand I
|08 : . :
=7 Scene layers
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Elevation
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I 758.333 - 797.444]
l719.zzz-7ss.333‘§ <
680.111 - 719.222| |
641 - 680.111
= & marlUTM.tf
RGB
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=l

.f

-

https://i.ytimg.com/vi/-s_nOQgZEsk/maxresdefault.jpg
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File Edt View Bookmarks Selection Geoprocessing Customize Windows Help
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GIS ANALYSIS
Site Suitabilit}/ Analysis for Urban Development Based Multicriteria Evaluation Technique

Slope Ma
@ @ Road Proximily Map *

Slope —— Roads

| Degree (mis) Road Bulfer Distance (ms)

. High : 13.09 O oa00 [ 400-500
[0 100.200 [ S00-600

| . [ 200200 BN &00-700

,_“wow 300.400 BN =700

Land Value Map

Land use/Land cover

B Buitup

Land Value
B2 suverLand Distance(mis)
[ Agricultural Land [ oso
[ Open Forest ] s0.200
I Dense Forest E] »200

Geological Formation Map

Geological Formation
e "‘“"T‘::“_‘“"“'s"“ Manish Kumar and Vasim Riyasat Shaikh. (2012) Site Suitability Analysis for Urban Development
E Ex - ;..::TE b es e o s s Using GIS Based Multicriteria Evaluation Technique [Online] Available from >

—— e https://link.springer.com/article/10.1007/s12524-012-0221-8 [15 September 2019]
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GIS ANALYSIS

Site Suitability Analysis for Urban Development Based Multicriteria Evaluation Technique

MUSSOORIE TOWN

FINALSITE SUITABILITY MAP _*.

|| Extreme Low Suitable
|| Very Low Suitable

[ | Low Suitable
[ Moderately Suitable
B High Suitability
B very High Suitable
L] 475 940 1.0 1830 AB0
Alclers

Manish Kumar and Vasim Riyasat Shaikh. (2012) Site Suitability Analysis for Urban Development
Using GIS Based Multicriteria Evaluation Technique [Online] Available from >
https://link.springer.com/article/10.1007/512524-012-0221-8 [15 September 2019]
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GIS ANALYSIS
Site Suitability for Tourism and Industrial area Egypt

suitability analysis for Matruh (Tourism- Industrial sites)

Problem Statment Impacrt

EEEEGHE®®EE
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GIS ANALYSIS
Sports Geo-Tech

https://www.gislounge.com/game-analysis-gis-football-soccer/ https://encrypted-
tbn0.gstatic.com/images?q=tbn:ANd9GcTiqYKXvdeOLRq4L/2IrHOZ1IUwpTGAh97zNIXOd2g07U0w
RhlOiw & https://www.gislounge.com/game-analysis-gis-football-soccer/
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INTRODUCTION TO GIS

GIS Applications




GIS APPLICATIONS
Historical development of Informal Areas (lAs) -Egypt

Core Villages 1950 ( )
Area= 6.7 km?2
Population= 0.4 million

Growth 1950 — 1977 (Red)
Area = 45.7 km2
Population =2.7 million

Growth 1977 — 1991 (Blue)
Area =106.9 km2
Population= 6.33 million

Growth 1991 — 2000 (Green)
Area = 140.1 km2
Population= 8.3 million

GlZ-PDP
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Historic Charter of Barcelona

100ac 10 200 550 1200 1300 1600 1750
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GIS APPLICATIONS
Extracted built-up/non built-up map of 1993, 2003 and 2013, Lucknow

| NON-BUILTUP N | | NON-BUILTUP A i - NON-BUILTUP

I suiLTUP

)

I suiLTUP

Asfa Siddiqui, Almas Siddiqui, Sandeep Maithani, A.K. Jha, Pramod Kumar, S.K. Srivastav. (2018)

Urban growth dynamics of an Indian metropolitan using CA Markovand Logistic Regression
[Online] Available from >

G{gg{egg{gg%gﬁiﬁwgﬁsqg%%@ﬁCienCe/OI’thle/pii/S7 110982316300953?via%3Dihub#b0010> [9 InfAR bauhaus@ |UDDE
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GIS APPLICATIONS
Recognize the existing situation & supporting Participatory Rapid Appraisal (PRA)-Manshiat Naser

" ArcView GIS 3.2 =10
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GIS APPLICATIONS
Enable local community to allocate their Problems- Manshiat naser

Helping the local community to present
their problems & potentials in the informal
settlement and come up with planning
recommendations in the strategic planning
sessions

GIZ-PDP
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GIS APPLICATIONS

Enable local community to allocate their Problems

- » el o A T P E "o 2 . T
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GIZ-PDP ety N{g
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GIS APPLICATIONS
GIS Activities in Solid Waste Management- Khousus Area- Egypt

1. Dump sites:
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GIS APPLICATIONS
GIS Activities in Solid Waste Management- Khousus Area- Egypt

1. Dump sites:

GlZ-PDP
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GIS APPLICATIONS

GIS Activities in Solid Waste Management- Khousus Area- Egypt

s LT _
£XAY A md 53, o3
Y1 Zaa m8 Al gan 1 s
RERL IR IR SFY P e 1 ooco6 13/01/2013 08:29
2 o009 13/01 /20130835
3 oocii 13/01 /2013 0847
o
/ 4 0005 13/01/2003 09-02
s ooos 13/01/201309:17
B = R
13 % 7 ooos 13/01/201310:09
s ooie 10:17
2 oros 13/01/2013 10:43
P Bleat A Tngia 10 oo19 13/01/201312-01
e ST [ ] (o feie st
11 o007 13/01/200312-22
0446 121 km 3kph
12 oco09 13/01/201312-58
L ISfoajroes s

From — To direction (For Routing Network)

To - From direction (For Routing Network)
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GIS APPLICATIONS
GIS Activities in Solid Waste Management- Khousus Area- Egypt

3.Residential building

Building Number.

Building Letter

Sireet Name
Land Mark Name

Land use = 1 { all the building is land use )

Housing Names ____

Building Notes

Comer = 1 { the building is at the intersection of two streets )
Another number for the building

The name of the intersected sireet for the comer buildings

Qism Name

The Name of certain region

The agriculture district’s Name
Number of floors

Number of Units

Number of occupied Units

Number of under construction floors

Number of Temporary occupied Units
Number of Units used as activity

GIS COURSE | INTRODUCTION
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GIS APPLICATIONS
GIS Activities in Solid Waste Management- Khousus Area- Egypt

i O

S i 8
Sector | Apartment_no Family size Population Weight_Ton

Sec_1 33394 5.3 176,801 106.1

Sec 2 21456 4.15 89,136 53.5

Sec 3 26553 4 106,212 63.7

Sec 4 18453 3.95 88,310 53.0

Sec 5 18261 4.7 85,777 51.5

Sec 6 22901 5.3 121,284 72.8
(;.DTE’EaJK_E | |N1|4r\0\§)8%\_||u 4.42 665,673 399.4

Bauhaus-Universitat Weimar
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GIS APPLICATIONS
Smart Solid Waste Management

http://innosoftsolutions.com/wp-content/uploads/2018/01/integrating-monitor.png https://iotbusinessnews.com/WordPress/wp-content/uploads/smartbin.jpg
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GIS APPLICATIONS
Atlas of Maps: Hard copy GIS Atlas

Recognize the existing situation &
supporting urban development process

https://cdn.shopify. cbm/é/ﬁ/es/ 1/2959/2384/products/ngogeobkaow10hc_1024x1024.jpg?v=152
4988459
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GIS APPLICATIONS
Atlas of Maps: Digital Atlas

Free access web based Atlas

Digital Atlas Styria

My projects v
Project Navigation _ = _ Search find Queries _::_ Select Draw _ ::_ Measure Extras output Help e 1,15?‘ = backgrennd
o D & detailed Y 200 e ¢ - B i e
H 'D v “‘ ‘\ @ ‘ v M cparch v o km ¢l E s o &% B R e v | J. v e el v Q 8 v
-~ h' o o Schnellsuche nach Themen, Inhalten ..

+ [X| + orientation
+[] « Important facilities

Kaltbach:,

Frauenberg

Urgental

Im Glanzgraben

% Das Land
Steiermark

https://gis.stmk.gv.at/atlas/

GIS COURSE | INTRODUCTION
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https://gis.stmk.gv.at/atlas/(S(2mauzlyeswf0g1mt0u3i1qnn))/init.aspx?ks=das&karte=emptymap&cms=CMS_da&layout=gisstmk&template=gisstmk&styles=gisstmk&logo=gisstmk&project=dwBnAHUAXwA2ADQANwBiAGQAOQA4ADEAZQBiADYAYQA0AGQAMwAzADkAYwBlADgAZAAzADMAZgA1ADQAZAAwADMAMQAyAGQAXAAyAA%3d%3d&redliningid=czmumerbt4sou4dbqficfsfq

GIS APPLICATIONS
Participatory Needs Assessment

Interviews & Focus Groups in
Ebn El Hakam and Manshiet
Abdel Moneim Reyad area in Shbubra

©w .
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GIS APPLICATIONS

Participatory Needs Assessment

T

Problems,Resources, and Proposal- in

T f Ebn EI Hakam andManshiet
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4 : bd ¢ Lt
Ml
tH
STES Mebbbe b I
" P
S
e, o ol
T sl :
ma T e 1
HED O “"’n_u_" i .
3 Fage &b 51 s Erma e
Bt S A ey /
i s T NN //

P ey far e g

Ao a5, § UGS 3 o e,
W G s B iRy i
a
b 88 1 e, s 5 >
Smme N D e M L
ot £
=cuime moea § el D i H
F

Ly Factory's Waste

N
resRl A @B Toficjom

I nofrmal Market

At s £ e Frmn,g Lo » 3
N vty resmo S el oy SR T & x
Dnen. 3 5 F e B e Nt ¥ ¥ RN
et L e e R
Moot Vet i;i 55 e, S }‘[‘_"/jg
Sy ¥ @O
i 59
frf
: s
e B
& Mooy
Problems & Informal Stop [ Natural Gas on going
#. High pressure [ sewage Flow Bl Abandoned govemmental building
A, ca [_JUnsafe Road [ incustrial Area
o [ street Vendors

@ Agriculturalé Animal Production Secondary School
& scuing workshop
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GIS APPLICATIONS

Climate Change Air temperature in the year 2030 as compared to a 1990 baseline map

10 05 00 05 10 15 20 25 30 35(degrees Celsus)

https://serc.carleton.edu/eet/ncardatagis/index.html
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GIS APPLICATIONS
Climate Change: San Diego's Future Flooding Scenarios

AT A
Chula;Vista\ A

S

Extreme carbon cuts

About Us | Disclaimer | Terms | Privacy

https://inewsource.org/2016/12/05/future-sea-level-rise-flood-san-diego/
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GIS APPLICATIONS
Climate Change: Cultural Landscapes & Urban Resilience

T

Pedestrian Paths and Open Spaces
I Pocket Gardens
P Existing Agricuttural Lands.
P Educational Hub
Farming School | Botanioal Garden
-~

diY
Ly

) QPR
¥ e

Nodes

EDUCAIONAL ZONE
\ BOTANICAL GARDEN Hope ! '
’ “J
/
l [N MARKET SPACE Bauhaus-Universitdt Weimar I anR bauhaus@ IUDD
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ENTRANCE TO STUDY ARFA



GIS ANALYSIS
Security and Safety

Assault
Burglary

Disturbing the Peace
Drug Violation
Homicide

Robbery

Theft

Vandalism

=1 Vehicle Break-in
Vehicle Theft

https://www.caliper.com/maptitude/crime/xmaptitude-crime-mapping-public-safety-
software.jpg.pagespeed.ic.7i-K2PjgUg.webp
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GIS ANALYSIS

Heidelberg-3D - Interactive 3D City Mapping
The main goal of the project is to build and

evaluate a whole 3D spatial data

infrastructure (3D-SDI) based on Open
Geospatial Consortium (OGC) services

B

https://www.gislounge.com/heidelberg-3d-interactive-3d-city-mapping-based-on-ogc-standards/
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SUMMARIZE
GIS Everyday

https://www.gisworx.ae/gis-everyday#modal-8
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INTRODUCTION TO GIS

Challenges and Overcoming




CHALLENGES AND OVERCOMING

DATA

« Availability
« Accuracy

« Verification
« Updates

« Sharing information
« Data security

https://www.vectorstock.com/royalty-free-vector/blockchain-cryptocurrency-cryptography-and-
data-vector-18078402
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CHALLENGES AND OVERCOMING
Software

« Commercial
* Open Source

https://image.freepik.com/free-vector/software-development-background_1302-14608.jpg
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CHALLENGES AND OVERCOMING

Transformation into Digitalization

« Welling of the decision makers to change
« Capacity building

« Time consuming

+ Cost

https://www.constructionbusinessowner.com/technology/understanding-effect-digitalization-
construction
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