KUNIVERSITY OF MUMBAI N

Teacher 6s Ref e

USIT6P4
(Discipline Specific Elective Practical)

Principles of Geographic
Information Systems Practical

with effect from the academic year

—




USIT6P4 (piscipline Specific Elective Practicel PTINCIPles of Geographic Information Systemg Preé

Index

Sr. Practical Title
No
Prerequisites to GIS Practical
1A Creating and Managing Vector Data
1B a) Adding vector layer
1C b) Setting properties
c) Vector Layer Formatting
1D Calculating line lengths and statistics
2A Adding raster layers
2B Raster Styling and Analysis
2C Raster Mosaicking and Clipping
3A Making a Map
3B Importing Spreadsheets or CSV files
3C Using Plugin
3D Searching and Downloading OpenStreetMap D
4A Working with attributes
4B Terrain Data and Hill shade analysis
5A Working with Projections and WMS Data
6A Georeferencing Topo Sheets and Scanned Ma
6B Georeferencing Aerial Imagery
6C Digitizing Map Data
7A Table Join
7B Spatial Join
7C Points in polygon
7D Performing spatial queries
8A Nearest Neighbor Analysis
8B Sampling Raster Data using Points or Polygons
8C Interpolating Point Data
9A BatchProcessing using Processing Framework
9B Automating Complex Workflows using
Processing Modeler
9C Automating Map Creation witRrint Composer 143
Atlas
29 | 10A | Validating Map Data | 161

T.Y. B. Sc. (Information Technology) SEMESTER ¥Ic her 0 s ] n




USIT6P4 (piscipline Specific Elective Practicel PTINCIPles of Geographic Information Systemg Preé
- _____________________________________________________________________________________________________________|

Prerequisites to GIS Practical

What is a Geographic Information System (GIS)?
A Geographical Information System (GIS) is an organized collection of comiparéware,
software anddata used to link, analyze and display geographically referenced information.

A Geographic Information System (GIS) links locational (spatial) and database (tabular) information and enables
a person to visualize patterns, relationships, and trends. This process gives an entirely new perspective to data
analysis that cannot be seen in a table or list format. The five components of a GIS are listed below.

SOFTWARE

GIS software provides the functions and tools
users need 1o store, analyze, and display

HARDWARE T DATA

components are
The hardware is the computer and & ?sm Software One of the most important component of GIS
peripherals on which the GIS operates. Today, + 08 Software is the data. It is absolutely essential that data be
this could be a centralized computer server running B Nintek Saiare accurate. The following are different data types:
the UNIX or Windows NT operating systems,
a deskiop PC, or an Apple Macintosh. The
computer may operate in isolation of in a

A5 *
- Computers
* Networks -
- Peripheral Devices
+ Printers R
* Plotters =
+ Digitizers

PEOPLE METHODS

GIS technology is clearly of limited value without Mothods ara wellcesignod plans and appicato
people to manage the system and to develop plans. specific business rules describing how technol bqy
for applying it. Users of GIS range from highly quakfied tnpo“-d This Includes the following

technical specialists to planners, foresters, and market

analysts who use GIS to help with their everyday work. &mw

cases) and link them with appropriate information in order to identify patterns and provide a b Sis f
map making and analysis. Key types of geographical data, represented as separate ma I&y8rs|i
are outlined in the table below.

Sr. | Data Type | Example Layer on Map

POINT Building, Hospital, < L% % asomen
i RS T
City, Well. %}7/ L\\fgbw

. .

parcels

River, Road

"~ elevation

land usage

POLYGON | Administrative
Boundaries, Census| _
taCtS. ‘f' . T F i, g i Fi " real world

4 | RASTER | Pixel or grid data

for storing data that has discrete boundaries, such as country borders, land parcels, and streets
_______________________________________________________________________________________________________________________________________|
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Point features A map feature that has neither length nor areagaten scale, such as a city on a wafld
map or a building on a city map.

Line features A map feature that has length but not area at a given scale, such as a river on j|a wor
map or a street on a city map.

Polygon features A map feature that boundsh area at a given scale, such as a country on a world
map or a district on a city map.

Raster data. A representation of the world as a surface divided into a regular grid of cells. astel
models are useful for storing data that varies continuously, @s aerial photograph, a satellite image,

a surface of chemical concentrations, or an elevation surface.

With a GIS application you can open digital maps on your computer, create new spatial information t
add to a map, create printed maps customisgduoneeds and perform spatial analysis.

T.Y. B. Sc. (Information Technology) SEMESTER ¥Ic her 0 s ] 2 N
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UnderstandingQais
What is Quantum GIS?

Pre

Quantum GIS (QGIS) is a user friendly Open Source GIS application licensed under the GNU Gener

Public License. QGIS is an official project of the Open Source Geospatiatiition (OSGeo). It run
on Linux, Unix, Mac OSX, Windows and Android and supports numerous vector, raster, and d

taba

formats and functionalities.
Like all GIS applications, QGIS provides a graphical user interface allowing display of map laye
manipulation of data for analyses and rmag@king.
A Geographical Information System (GIS) is a collection of software that allows you to @

S an

eate,

visualize,query and analyze geospatial data. Geospatial data refers to information about the ge@grap!

location ofan entity. This often involves the use of a geographic coordinate, like a latitude or lon

Jitude

value. Spatialdata is another commonly used term, as are: geographic data, GIS data, mﬁ) dat
a

location data, coordinatgata and spatial geometry da#qplications using geospatial data perfor

variety of functions. Map production is the most easily understmoction of geospatial applications.

Mapping programs take geospatial data and render iftomathat is viewable, usually oncmputer
screen or printed page. Applications can present static maps(a simple image) or dynamic map
customized by the person viewing the map through a depktgpam or a web page.

that

Many people mistakenly assume that geospatial applicationprodtice maps, but geospatial data

analysisis another primary function of geospatial applications. Some typical types of analysis i
computing:

1. Distances between geographic locations

2. The amount of area (e.g., square meters) within a certagnagdxc region

3. What geographic features overlap other features?

4. The amount of overlap between features

5. The number of locations within a certain distance of another

6. and so on...

clude

These may seem simplistic, but can be applied in all soit&ypd across many disciplines. The results

of analysis may be shown on a map, but are often tabulated into a report to support man

gem

decisions. Thaecent phenomena of locatiwased services promises to introduce all sorts of ather

features, but manyill be based on a combination of maps and analysis. For example, you have

a ce

phone that tracks yogreographic location. If you have the right software, your phone can tell you|what

kinds of restaurants ar@ithin walking distance. While this is a nelvapplication of geospatial
technology, it is essentially doirggospatial data analysis and listing the results for you.
System Requirements

Windows OS:

Minimum: Pentium 111 / 256 MB RAM.

Recommended: 1 GB of RAM and 1.6 GHz processor.

Operation Systa: Platforms Windows and Linux (Win XP or newer, Linux Suse 8.2/9.0/9.2, Linux

Debian (Lliurex))

MAC OS:

PC/Desktop with at least Pentium IV
Tiger OS, Leopard OS.

—5
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Installation of QGIS

Step By step procedure

1) Create a folder on your D:/ drive on yatomputer called QGISlab by right clicking on the b:
drive and navigating down to the New / Folder.

2) Go to the QGIS download page and downloadl#ibest 64bit version of QGIS for windo
which is QGIS34'Madeirdd by <c¢cl i cking once.
If you have a 32 bit mdine or using another operating system search the bottom of thejpage
for your operating system amdwnload the correct operating system version of QGIS.
http://www.qqis.org/en/site/forusgdownload.html

DISCOVER QGIS FOR USERS GET INVOLVED DOCUMENTATION

o

& 0OSGeodW Network Installer (64 bit)
\/

E Y (’*’} 05Ge04W Network Installer (32 bit)

In the installer choose Desktop Express Install and select QGIS to install the /atest release.
To get the long term refease (that is not alsa the latest release) choose Advanced Install and select qgis-itr-full
To get the bleeding-edge development build choose Advanced Install and select qgis-dev-full

Standalone installers from 0SGeod4W packages

Latest release (richest on features):

QGIS Standalone Installer Version 3.4 (64 bit) o

=4

QGIS Standalone Installer Version 3.4 (32 bit) o

=4

You browser will download the file to the browsers default download directory. By preBeirio
control key and the letter J at the same time a popup window will show you thevibleler the
QGIS file has been downloaded. The Q@IS will be called:
QGISOSGe04W3.4.21-Setupx86.exe

Move or copy the above file to your C:/QGISlab folder and double click on the file. Youjwill
get a popup window with a security warning.

Hit the run button to start the installation process an@viothe prompts. There is meed to
install the data sets suggested by QGIS.
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QGIs 3.4.2 'Madeira® Setup =

Welcome to the QGIS 3.4.2
'Madeira' Setup Wizard

This wizard will guide yvou through the installation of QGIS
3.4. 2 'Madeira’.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
compuater.,

Click Mext to continue.

7) From the above window, click Next button and continue with the installation.
8) Please go through the license agreement and click on the button> | agree and proceed|with 1
instalation as shown in the screen.

G QGIS 3.4.2 'Madeira’ Setup

License Agreement
Please review the license terms before installing QGIS 3.4, 2 'Madeira'.

Press Page Down to see the rest of the agreement.

:_i::ense overview:

1. QGIS

2. Mr5ID Raster Plugin for GDAL
3. ECW Raster Plugin for GDAL
4. SZIP compression library

5. Orade Instant Client

1. License of 'QGIS'

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install QGIS 3.4.2 'Madeira'.

Fullsoft Inskall Swskem w250

9) As the software is very heavy it is advisable to install it in the different drive other thah the
windows drive. As per our example, we will be installing in QGIS folder amlive.
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o] QGIS 3.4.2 "Madeira' Setup

Choos=e Install Location
Choose the folder in which to install QGIS 3.4.2 'Madeira’.

Setup will install QGIS 3.4, 2 'Madeira’ in the following folder. To install in a different folder,
click Browse and select another folder. Click Mext to continue.

Destination Folder

D:\QGISY,

Space reqguired: 1.8GB
Space available: 122.83GB

Mullsoft Install Swskem w2.50

= Back Mext = Cancel

10)After browsing the folder click the @kt button and proceed with the installation as showq in
above figure.

Install to proceed with installation.
O] QGIS 3.4.2 ‘"Madeira’ Setup

Choose Component s

Choose which features of QGIS 3.4. 2 'Madeira' you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Install to start the installaton.

Descripton

. FPosition wour mouse
[] Morth Carolina Data Set SRl &) SRTEETERE S

[] south Dakota {Spearfish) =ee its descripkion.
[] alaska Data set

Select components to install:

Space required: 1.8GB

FMullsoft Install Swstem w2.50

= Back Install |

12)You will see the progress of the installation on the screen.
(@] QGIS 3.4.2 'Madeira® Setup

Installing
Flease wait while QGIS 3.4, 2 'Madeira' is being installed.

Extract: test_build.py

Show details

8
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13)Please reboot your machine once the installation is completed. Click finish to complé

installation.

QGIs 3.4.2 "Madeira” Setup = =

Completing the QGIS 3.4.2 "Madeira’
Setup Wizard

QGIS 3.4.2 'Madeira’ has been installed on your computer.

Click Finish to dose this wizard.

QGIS Desktop 5.4

(3 Qt Designer with QGIS 3.4.2 custom widgets
» Files (115)

(X Ot Designer with QGIS 3.4.2 custom widgets

)l QGls34

(3 QGIS Desktop 3.4.2

(3 QGIS Desktop 3.4.2 with GRASS 7.4.2

. qgis2

1) qgis.db

4] qgis-auth.db

4 qgis-auth.db
)l QGisLas

© 0SGeodW Shell
& SAGAGIS 23.2)

1 See more results
(@ Search the Internet

[agd x| [ shutdown [» |
mE S B a 9 )
15)1t will open a new wizard for the first time after installation as shown in the figure below.

Ready to go?
(@) Import settings from QGIS 2.

() Iwant a dean start. Don't import my QGIS 2 settings.

Settings will be imported into the default profile and you will only see this screen once.

| Let's get started!

16)Sel ect | want a cl ean start. D cenyédssartednptto
You will be redirected now to the home screen of QGIS Desktop.
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Understanding QGIS Desktop Environment.

e R

Progct Edt Wew Lower Settrgs Plpns Veriw R Duthwe Prozssn] Hep 7
n s 5| A = G W = ] - . 5 e "
{ BECE ROD AL ARPLAAT ™ 8 -H-Lt BEs 5 = E- R

"R EES

35 -1; i lqa AR B R . &% |

. Title of the Project- Shows the title of project that you are going to view.

. Menu Bari This provides access to various Quantum GIS features using a standard hierarchic
menu.

view, go back to previous extent, go to next extent, olijfotmation, coordinate readut,
measure, print and help.

. Table of Contents/Map Legen@TOC) - Shows the layers that can be turned on or off andjthe
legend, attributes symbols and query symbols available for the corresponding project.

. Display Window Shows the feate/s that you have turn on from the TOC.

. Status Bar- Shows you your current position in map coordinates (e.g. metres or decimal degrees
as the mouse pointer is moved across the map view. To the left of the coordinate display in tt
status bar is a snmiadbutton that will toggle between showing coordinate position or the Jiew
extents of the map view as you pan and zoom in and out.

. Data sources browser In previous versions, QGIS browser was only provided as an external
application which enables us to pdare our spatial data sets. In QGIS 2-Dudfour this
application is also integrated in the QGIS framework as an additional panel just below the Tabl
of Contents.

Quantum GIS toolbars and some other components

Toolbars are divided by thematic (greyedoits means they are inactive because the appro iate
conditions to use them are not fulfilled). Some of them are included by default in QGIS and others ce
be added/removed from the interface:

10
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File DEBRRR
YREFNKCFNEFI L - ¢
Q@2 PpHPLAMLR

Ce-Y-REuBE=-O G I BW

Manage Layers (vertical)

Map Navigation

Attributes

ahol abel (bl

Label = e g

Raster

Editing/Digitizing 4.7 8% &

GRASS plugin g (0 0m| % (% 04 A

e o & B
Advanced Digitation A

Key functions:
Her e, you [ m
in this practical.

File Opticns

MNMeww Project
Enables you to create a new projoct.

Open Project
Tool use to open an existing / previous project created in Quantum GIS.

Save Project
Enables you to save the projoect.

Save Project A=
Enables ywou to sawve thoe projoect in anothor formmat.

Meww Print Composer

Enables ywou to print the map s layers including the title, TOC, map
overviews, scale bar, graph/attributes present in the layer, author and
map information, logo, toolbar, and othor components prosont in tho
main page of the project.

Composer Manager

Enables you to acooss to the difforent composition in progress and
manage thom: showing, remowving, closing, and so on.

Displaying Layers

Add Veector Layer
Enables you to add any readable existing vector format layer.

Add Raster Layer
Enables you to add any readable existing raster format layer.
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Table of Contents. Menu
Turns layer on or off
Click the box to turn on ® or off the layer/s.

Folder icon in the TOC
This represents a group of layers in the TOC.

Grayed colour means only selected layers are visible in the group of
Llayers.

Navigation toolbars
Zoom in
Click once in the map to zoom in or drag a box over the particular aroa.

Zoom out
Click once in the map.

Panning
Click in the map, hold down the mouse button, and drag in any direction.

Zoom to Full
Click to return to default view or view the full map layer/s.

Zoom to Selection
Click to view the selected part of map layer/s.

Zoom to Layer
Click to view a particular map layer.

Object information

Identify Features
Click to activate and point to tho layors you want to view the
information.

Qpen Attribute Table
Click to open the attribute table of a layer.

4

Principles of GIS T. Y. B. Sc. IT Semester VI

List of Sample/Data files used for Practical
Practical No. Data set Name

IND_rails.zip

IND_adm0O.zip
gl_gpwv3_pdens_00_ascii_one.zip
gl_gpwv3_pdens_90 ascii_one.zip
FAS_Indial.2018349.terra.367.2km.tif
FAS_India2.2018349.terra.367.2km.tif
FAS India3.2018349.terra.367.2km.tif
FAS India4.2018349.terra.367.2km.tif
Sample.csv

ne_10m_populated_places_simple.zip

GMTED2010N10E060_300.zip

12
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ne_10m_populated places_simple.zip

IND_admO.zip
Bombay_1990.jpg
GateWay_Aerial_Imagery.tif

Christchurch Topo50 map.tif

tl_2013 06 _tract.zip
ca_tracts_pop.csv
OEM_NursingHomes_001.zip
nybb_12c.zip
EarthQuakeDatabase.txt
ne_10m_admin_0_countries.zip
ne_10m_populated places_simple.zip
ne_10m_populated_places_simple.zip
ne_10m_rivers_lake_ centerlines.zip
ca_tracts_pop.csv
EarthQuakeDatabase.txt
ne_10m_populated places_simple.zip
tl_ 2013 06 _tract.zip

us.tmax_nohads_Il 20140525 float.tif
2013 _Gaz_ua_national.txt

tl_2013 us_county.shp
tl_2013_us_county.shp
Boundary2004_550_stpl83.shp
ne_10m_admin_0_countries.shp
ne_10m_admin_0_District.shp
ne_10m_admin_0_port.shp
ne_10m_admin_Qailroadsshp
LC_hd_global_2001.tif.gz

HI_Wetlands.shp.zip

Kenya admin.shp
Kenya_epidemiological_data.xIs
Kenya_epidemiological_dict.xlIsx
Kenya_school_dict.xlsx
Kenya_school_location.csv

The above data can be downloaded from:
www.muresults.netA TYBSc IT Sem VI eBooksA GISA Practicals

Or directly from: https://drive.google.com/drive/folders/191tJ4L70Q
VIm20Q2AB8dZDplj7vyyPM3I?usp=sharing

13
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PRACTICAL -1

. AIM: - Creating and Managing Vector Data:
a) Adding vector layer
b) Setting properties
c) Vector Layer F  ormatting
Procedure:
a. Adding vector layers (Polygon, Line, Points)
U Polygon layers (We have tak@ayers Matunga, Garden)
U Line layers (We have takéhlayers Small_Roads, Road, Flyover)
U Point layers (We have takdriayers bank,college,Restaurants,ATM)
b. Setting properties (Labeling, Symbolism)

Layers

o il ® T &~ QO
® bank
i college
¥ Restaurants
B ATM
Small_Roads
__ Road
Flyover
[v]{ | Garden
Matunga

U Our aim is to create map representing a location and its surroundingas

follows:

i
I
Smea’!:‘!lnaar |
.I‘,

14
T.Y. B. Sc. (Information Technology) SEMESTER ¥Ic her 6 s Re ™€r e n




USIT6P4 (piscipline Specific Elective Practicel PTINCIPles of Geographic Information Systemg Preé

a) Creating Polygon vector layer

Ctrl+N
Mew from Template 4 E: &G.)
2z

U SelectLayerA Create LayerA New Shapdile Layer

Layer |§ Settings  Plugins  Vector Raster Database Web MMOQGIS Processing Help
" Data Source Manager Ctrl+L oYoNewel mNiLNL @ I:,--,_L

N Createlayer v W New GeoPackage|ove Ctrle Shift+N
: Add Layer [ [\ | New Shapefile Layer...

Embed Layers and Groups... ;ﬂ Mew Spatialite Layer...
Add from Layer Definition File... W% Mew Temporary Scratch Layer...

B reebn e 2RV

U Following dialog box will appear on the scre&elect Polygon option from Geometry type.

0 Maw Uit |
P e

[Iop———

ety T

L

Eprimm =

[ T
[——

U Fill the appropriate information in each text box.
1 File name:
A By default the file will be saved in bin folder
A Toavoid itclick on following button tachangethe location of file.

[Fsiros = E

System

15
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@ New Shapefile Laye

File name

Matunga

File encoding System

Geometry type = palygon

[1 indude z dimension [ indude M values

Q Save Layer As
New Field

4 < Desktop > Practical 1
Mame

Type |abeTextdata Organize « New folder
~
Lengtn A Thsec

_J 3D Objects

Fields List M Deskiap
Documents

Name < Downloads

@ b Music

=] Pictures

B Videos

i Windows (C:)

|_j Network ™

File name:
Save as type: | ESRI Shapefile (*.shp *.5HP)

~ Hide Folders

Cancel

!

U Field Panel

U Add theAttribute you want to showColumn Namefor Table
SpecifyType (DataType:Text Data/Decimal Data/Whole Number/Daté Attribute
Specify thd_ength of the Attribute SpecifyPrecision(If Data Typeis Decimal)

b.
C.

(&) Mew Shapefile Layer >

File name

[Matunga

a | [
File encoding System

' Polygon

New Field

Mame [pame
Type | abcTextdata

Length [80

name Type Length
id

Integer 10

U Click onAdd to Field List Button

U You can add as marfields (Column Name) as you want for the layer.

2 Mew Shapefile Layer
P ye

File name

File enooding

MNew Field

Hame |M¥ne
Type abcText data

Length [s0

16
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U Select Geometry Type as follows
1 Click on the following button

G2 Mew Shapefile Layer

File name
File encoding
Geometry type

New Field
Mame  [rdame
Type | sbecTextdata

Length |80

Fields List

Mame:
id

r—— et

U The CRSdialog box will appear on scree@lick on the WGS84 option and it will be selected
as follows click onOK

{2 Coordinate Reference System Selector

Define this layer's coordinate reference system:

This layer appears to have no projection specification. By default, this layer will now have its projection set to that
of the praoject, but you may override this by selecting a different projection below.

Filter |

Recently used coordinate reference systems

Coordinate Reference System
WGS 84

Authority D
EPSG:4326

>
L I‘Ilae aepreGEea Cﬂg

Authority ID ~
EPSG:4TE0
EP5G:4322
EP5G:4324
EPSG:4326

Coordinate Reference System
WGS 66
WGS 72
WGS 72BE
WGS 84

Selected CRS |WG5 84

Extent: -180.00, -90.00, 180.00, 90.00
Proj4: +proj=longlat +datum=WGSs84 +no_defs

a) Follow the steps to pld®olygonfeatures.
U Select thePolygonFeature(In our case it iMatunga for background) from layer panel

Project Edit Miew Layer Settings Plugins Vector FRaster Database Web Processing Help
el BR[O 2L S HNPP QL0
AR
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/ ]
U Click ToggleEditing Button A Click onAdd Polygon A Now place the cursor
at the location where you want to place the polydonpolygon layerminimum 3 points
should be selected

U Save the newly added polygon as follows.

Matunga - Feature Attributes

Actions

d |1

Mame |Mat|..|nga

U Setstylefor polygon by using property windoR{ght click on Matunga Layer)
T

Browser

ieTY®O
Favorites w
¥ Project Home
@ Home
A\
Q‘ GeoPackage
/’ Spatialite
@ rostGis
P mssal
@ Oracle
& oe2
@ wWMsSWMTS 5
@ X¥Z Tites Vi
@ wes
O WFS
ows
@ ArcGisMapSery
o ArcGisFeatureS

Layers

. Show in Overview

4 Remove Layer..

/ Toggle Editing

Zoom to Layer

Show Feature Count
Copy Layer
Repname Layer

Duplicate Layer

Qpen Attnibute Table

Save Layer Edats
Current Edits

Set Layer Scale Visibility...
Set CRS

Export

Styles »

< ! .Y 1:..
W=l

Properties... I

U Following screen will appear on the screen. Sedattern as you want andlick on OK.

T.Y. B. Sc. (Information Technology) SEMESTER ¥Ic her 0 s
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() Layer Properties - Matunga | Symbology
= Single symbol

@ iormation v Hll

Simple fill
A source

& Ssymbology

€= Labels

Diagrams

-

1
Unit. Millime ter
Cpacity

- Color
B sourcerica:
B8 Aributes Form

Joins ‘

ﬂ Auiliary Storage

LB actions - VA §

® oioisy

& Rendering

" -
1

m Metadata

M Dependencies | Save Symbol | | Advanced ¥

f' 3D View

. Faverites

gradient gray 3 fill hashed black / hashed black \ hashed black X outline blue
plasma

nattarn dnt hiack cimnle bl fill hd

P Layer Rendering

L stie Cancsl Apply Hel

Legend

U Same way weanadd one more polygon layfr Garders.

IQ *Matunga - QGIS

NEBRREYE NP LS RPPAARBNR 06 8- L,BE# T, -
ROV AR ATBER-FT<8 B = 4HI=Z52 @ 2 H

Browser 2 x
QRY®O
Favorites

> [ Project Home

» [&] Home

» 03 €A

> [ oA

> [ EA

SN
@ GeoPackage SIES Garden
/7 Spatialite
@ Postars
P mssoL
@ Oracle
3 oe2

£ \AMAS AT

¢ @&V &-FADO
as

0e Matunga Gymkhana
on

Oe

i}

o=

0o

7] [ Garden
Matunga

Q Type tolocate (Cirl+k) Validation finished (0 error(s) found) Coordinate 855,377 9§ Scale 525617025 ~ @ Magnifier 100% + 2 [WIRender 5 EPsG:4325
1

b) Creating Line vector layer
U Repeat the same steps as we have done for polygon layer.
U Select geometry type Line.

G} Mew Shapefile Layer

File name
File encodng
Geometry type
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U Road layer:
U To plot roadclick on Add Line Feature.

REV.Z % 475

U Click on the map where you want to draw line.

Fa [ &< @@*;@}9 s FR B0 B0 g s
L. AV

Vel -2 0 < =2 B

(=4

U Once you are done theight click on map Dotted line turn intosolid line)

(=) 87 @@-ﬁ?ﬁ ;Ig“g“;a, |g[g|m = e & -5
I.;W,-D/?‘%'/:: s = [E i N s S s T -

5 x

-~

U saveyour data
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Road - Feature Attributes

LActions

id |1

MName |Ma1:|..|nga Pool

Browser

R ¢ T 0 }:‘ Zoom to Layer

+ Zoom to Selection

~ Favorites =

> [ Project Home
> [&] Home
> [ C,
@ GecPackage
If Spatialite
@ Postals
P mssaL
@ Oracle
(™ pe2
@ WMS/WMTS
& XYZ Tiles

€ WCs

i WFS

() OWS
& ArcGisMapServer

&7 ArcGisFeatureSer

Layers

‘;‘{@ '-T E”T_

[]:# Road

Show in Ohverview
Show Feature Count
Copy Layer

Rename Layer

Duplicate Layer

Remowve Layer...

Open Attribute Table
Toggle Editing

Save Layer Edits
Current Edits

Filter...

Set Layer Scale Visibility...
Set CRS

Export

Styles

4 Matunga
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Q Layer Properties - Road | Symbology
= s symbo

'fi Information ~ = Line
Simple line

h\ Source = Simple line

Q’ Symbology

€ Labels
- E

a Diagrams

Unit | Milimeter
Opadity

c Color
E Source Fields

E Attributes Form Width |1‘°6°°°

N D View

Joins

ﬁ Auxiliary Storage

@ Actions 2 0 o
o o 0 O
- Display

ra
4 Rendering

| (L, Favorites

pattern circles  simple blue line  simple green line  simplered line  topo main road topo railway

Variables

! Metadata topo road :

ﬁ’ Dependencies = 5 toporoad Save Symbol | | Advanced ¥

P Layer Rendering
Legend

© Style -

—

U Road will look as below

Settings  Plugins Vector Raster Database Web Processing Help

R VPP PHPPRALRBIIR & QK
/BB h=pe B 1= B - B

g x

~

U To label your roadRight click on Road layer.Go toproperties window then select label and
set singldabel property
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J\':\'_\ Source
||:|g':i'

Labels

-

U Following window will appear on the screen

() Layer Properties - Road | Labels
0 ingl laoek

5 ~
) Information Label with | abe Name

w Text Sample

:'-‘\:\\ Source
: Lorem Ipsum

B symbology

@ Labels Lorem Ipsum | ] [27mes011 +| Ky

Diagrams e Text

-
] ab )
="¢ Formatting M5 Shell Dig 2
\" 3D View 886 Buffer
E - . W Eackground
Source Fields
J Shadow u & |5 &

E Attributes Form 0:’ Placement |1n.nmm

Regular

_,( Rendering
Joins Points

. Auiliary Storage
,Q Actions

No change
- Display
letter [0.0000

Q‘. Rendering

ward ‘D‘UDUU

Variables
Blend mode | Normal

ah Metadata [] Apply label text substitutes

ﬁ Dependencies

Legend

23
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U To merge roads
1 Go toproperties of road then selecymbology. Click on Advanced button select
Symbol levels

@) Layes Propesties - Road | Symbology
= Sngle symbol
@ viormaton [T

Simple line

A source W simple fine

e

g Information
Simple line

A source W simple b
| @ Symbol Levels

E4 Enable symbol levels

€ Labels | Rp——
rendered. The numbers in the cels define in which
4| Diagrams rendering pass the layer will be drawn.

Layer 0 Layer 1

Ng 30 View = Imo 1

B sovceros
- Attributes Form

Joins

ﬂ Auxiliary Storage
B actions

B ooy

& Rendering

Variables
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C. Create Point vector layer

U Repeat same stepsadd point layersis we have done in previous layéfsr
ATM, RestaurantsBanks,Bus Stops etc)

Vector Raster Database Web Processing Help
APLANPPRAAREINR G- -N-5-LEEHES =-5[0-
%7 0 e 5 =g Husggg R 2% H

D.G.Ruparel
ﬁ CANARA
HDFC

1§
Shree Sundar
VIVEKANAND
]

G N. khalsa
]

Final output:

Browser
QrY®e
Favorites

> B Project Home

> (] Home

b ] CA

> [ DA

> [TEL

> TRy
@ GeoPackage
f Spatialite e 4 3 Mahestweai Udyan
@ postés : N =
P wssqL
@ Oracle
B

B WMEANMTS

Layers
CHRTE IR
® bank
i college
1§ Restaurants
o ATM
/- Small_Roads
7 Road
Garden
Matunga
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d) Calculating line lengths and statistics
U Goto LayerA Add LayerA Add Vector Layer
U Add the following file to project

- - -

Q Data Source Manager | Vectar

Source Type

@ File I::) Directory () Database () Protocol: HTTP(S), doud, etc.

Encoding \uTF-3

urce
Vector Dataset(s) rkshop\Practicals\Practical_01\D\DATAVND _rrd\IND_rails.shp €
Delimited Text

"\GIS_WorkshojPracticalsPractical OID\DATA\IND _rrd\IND_rails.shp
Press AADDO

0 Also add India Administrative Map
AGIS_WorkshojPracticalsPractical OID\DATA\IND_admiIND_admO0.shp
U Double Click on IND_admO

Layers g X
ol & T &,-& &0
3 IND admo
IND_rails

W Symbology

Select A Select any outline style from below given options.

L)L

cutline black cutline klue outline green E|

-

[Saue Symbaol ] [Aduan::ed "’]

Apply ][ Help ]

Press OK
0 The display window will appear like
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0 In Layer Pane, Right click on IND_raifs Open Attribute Table
Layers = 4

d.@i'i.-"ra.a'_:i_:‘l‘ﬂ

J

Zoom to Layer

Zoom to Selection
Show in Overview
Show Feature Count
Copy Layer

Rename Layer

Duplicate Layer

Remaowve Layer...

Mowve to Top

Open Attribute Table I

IND _rails i
BRI ET=<x00 S ERGTESP B|E & &
FID _rail_d F_CODE_DES EXS_DESCRI FCO_DESCRI FID_countr 150 ISOCOUNTRY Route_len

1 162738| Railroad Operational Single 102 IND INDIA

U Press Toggle Editing button usilé button,on Attribute table window toolbar.

27
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U Press Open Field Calculator usi,llf"g button.
0 Set the output fieldikesciiMalacKumkeeno. filel c

Create a new field

[] create virtual field
Qutput field name |Trad¢_Ler1 I

Output field type [Decimal number (real)
Cutput field length 10 5] Predsion 2

| Expression Function Editor

0 From Function List search $length or go to GeomAtr§elect $length

Expression Function Editor
(3] 3 9 [ e o s
|

row_number
Aggregates
Arrays

Color

Conditionals
Conversions
Date and Time
Fields and Values
Fuzzy Matching
General
Geometry
Map Layers

Maps

Iath

Operators

Rasters

Record and Attributes
String

Variables

Recent (fieldcalc)

R A R T R A " B v v T v v

Output preview:
0 Set expression as

| Expression | Function Editor |
FHHBWER W] W]

Slength f1000

Press fAOKO
0 A new column is added to the attribute table with value representing the length of track iff KM.




Pre

o O - S
D rad v
 FDreild  F.CODEDES  EXSDESCRI  FCODESCRI  FD_countr ~ ISOCOUNTRY
1 144645! Railroad Operational Single 102 IND INDIA

145991 Railroad Operational Single 102 IND INDIA

146001 Railroad Operational Single 102 IND INDIA
146008 Railroad Operational Single 102 IND INDIA

146096 Railroad Operational Single 102 IND INDIA

146394 Railroad Operational Single INDIA

Press CTRL+S or click on Save Edits option on tool
Close the attribute table window.
For calculating the total length of Railway tracks in India.
Select Vectod, Analysis Tool#y, Basic Statics for Fields
*calculating_line.
Project Edit View Layer Settings Plugins Raster Database Web MMOQGIS Progcessing  Help

D —‘_ =.5" ﬂﬁ: i~ Coordinate Capture :a dlﬂj [B [J:g M @ Q@Lﬁt

D Check Geometries..,
/i = f ab a
ﬂ @ v; ﬁ] ﬁ ’vEH Rh) & GPSTools .14 & * @ bh 2%\
ﬁ ’| m Topology Checker
- Geoprocessing Tools

g x
Layers ) Geometry Tools A\
o [il®TE&E-FAL
["] IND_adm0
[7 1" IND rails

Analysis Tools Line Intersections...

Data Management Tools :'3 Mean Coordinate(s)...

Research Tools ¥ Basic Statistics for Fields...

U Select IND rails layer frominputlayehknd sel ect Tr ack _Len i i |

ono
Basic Statistics for Fi

Parameters Log

Input layer
|/ IND_rails [EPSG:4326]

Selected features only
'Field to calculate statistics on )

[1.2 Track_Len
i,

Statistics
iy —
I: /GIS_Workshop/Practicals Practical_01/D/Output. html

-

U Press RUN
29
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i The Resultis

* Basic statis

This algorithm gener
analysis of a values
of a vector layer. N
fields are supportec
The statistics returr
type.

Statistics are gener:

'C:/Users/AnhriNash/AppData/

B & %

U Open theaoutput.html o file to get the field statistics.
Analyzed field: Track_Len
Count: 2012
Unique values: 1608
NULL (missing) values: 0
Minimum value: 0.0
Maximum value: 400.48
Range: 400.48
Sum: 60479.320000000014
Mean value: 30.059304174950306
Median value: 14.04
Standard deviation: 39.483220276624444
Coefficient of Variation: 1.313510786770889
Minority (rarest occurring value): 0.03
Majority (most frequetty occurring value): 0.0
First quartile: 3.35
Third quartile: 42.855000000000004
Interquartile Range (IQR): 39.505

0 The above statistics show that the total length of Railway track inis@@479.32 KM.
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PRACTICAL -2

Exploring and Managing Raster data:
a) Adding raster layers
i Frommenu bar select Layéy Add LayerA Add Raster Layer
Adding_raster |
Project Edit View | Layer | Settings Plugins Vector Raster Database Web MMQGIS  Processing  Help

(EER® e o PPLKBRNS 0@

Create Layer
ﬂ @ VS /% Add Layer ] VY Add Vector Layer.. Ctrl+ Shift+V

% T Embed Layers and Groups... 'u Add Raster Layer... Ctrl+ Shift+R

ol
-

i SelectGridded Population of the World (GPW) v3 dataset from Columbia University,

Population Density Grid for the entire globeASCII format and for the year 1990 and 2000.

MGIS_WorkshojPracticalsPractical_OA\Datadgl_gpwv3_pdens_90_ascii_dg&ls90ag60.ast

MGIS_WorkshojPracticalsPractical_OA\Datadgl_gpwv3_pdens_90_ascii_dgil00ag60.ast
T —

Render@
i Go toProject”A Properties OFPress the Set CRS option on bottom

right corner.
Select WGS 84 EPSG: 4326d Press OK
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b) Raster Stylingand Analysis

u To start with analysis of population data, convert the pixel from grayscale to Color.
U Sel gld¥0agBl.ase Layer f oA welettargperty ORdoubke click on it.

5
o 0 » T &, -5 B O

4 |[7] {3 glds90ag60 : i
il 2 Zoom to Layer

13760 ‘:"3 Show in Owverview

a = glds00ag60 Copy Layer
- a Rename Layer
160441 =) Zoom to Mative Resolution (100%:)
Stretch Using Current Extent

Duplicate Layer

Remove Layer...

Set Layer Scale Visibility...
Set CRS

Export

Styles

Properties...

# Symbelogy
[ Layer Properties - gIds00g60 | Symbolog;

w Band Rendering

q Information IRendertype Singleband pseudocolor  + l

Band [Band 1

'{s\ Source

" Min <: 5 Ma
# Symbology P Min / Max Value Settings

Iﬂ Transparency Interpolation

Color ramp YIOrRd ‘

Label unit
suffix

Histogram

() [EEEmE Value Color  Label

0 0

‘ Pyramids 60 50

N 120 120
a Metadata 180
240
-

Legend

E QGIS Server

Mode Classes |5
=)

[T Clip out of range values

=

i |
Style ~ OK II Cancel ][ Apply ][ Help

U Press AAPPLYO
U0 Repeat t hgddGagbthast floay ér

32
T.Y. B. Sc. (Information Technology) SEMESTER ¥Ic her 6 s Re ™€r e n




Pre

Layer output after applying style.

U The objective this experiment is to analyze raster data, as an example fwedvaiteas with
largest population change between 1990 and 20@0alculating the difference between eac
pixel values

U Go to Raste”A Raster Calculator

Raster |

E Raster Calculator...

I Rater Calculator

Raster Bands Result Layer

gldsD0aghl @l Cutput layer 1op\Practicals\Practical_02\8\Pop_Diff €4 [:]
glds90agh0 @1

Output format |GeoTrFF -

Selected Layer Extent
X min -180,00000 X Max  180,00000
' min -58. 00000 lil Y max 85.00000

Columns 350 lil Rows 143

Qutput CRS ’EPSG:4326 - WGS 84

Add result to project

Lox JL = J[ s ] n | e ][ o
L= Je Jia n_ ]| L
L« JL > JL = J[ |22 ][ me

Raster Calculator Expression

"glds00agal@l™ - "glds30aga0@l™

Expression valid

U Put the expression "glds00ag60@ 1lds90ag60@ 1"
U Select the output file location & namaed Press OK.
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U Remove the other two layerg.igld900ag60.ascandglds90ag60.asc
U Double click on pop_diff layer.

« Symbology

i Select

[} Layer Properties - Pop_Diff | Symbolog)

w Band Rendering

[i Information IRendertyrpe Singleband pseudocolor I

';{:Q Source B Band 1 (Gray)
= Min

-20000
# Symbelogy

P Min [ Max Value Settings

lﬂ Transparency Interpolation

Color ramp
Histogram

Label unit
suffix

Value <= Color  Label

Mo Data
Megative
Meutral

- Positive

Mode |Continuous = Classes |5 &
=)
Clip out of range values

| .
U Set Render Type to

ASingle band Pseudo ¢gol

classification and add as shown in figure above u button. After all settings press
AOKO.

U Layer will appealike

R EE
. - = : . i . [
R _‘ L .:;g'l .-_";?.-ﬁ':':'r;_. ';.-I_-E_ b S
T U=
. jF 4 . I

.:'“- TR i
!q.'lf:;.-_?
Value <= Color Label ¥ .
-20000 MoData * ...
-10 Megative P
10 Meutral -

6000 [ P ositive

U Explore an area of your choice and check tlséereband value usin to verify the
classification rule.

U The red pixel shows negative changes and blue shows positive changes.

34
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c) Raster Mosaicking and Clipping
A mosaicis a combination or merge of two or more images.

In GIS,a single rastedatasetan be createflom multiple raster datasets by mosaicking them
together.

In many cases, there will be some overlap of the raster dataset edges that arobaicked
together, as shown below.

ly ke
raster data from the first or last dataset, you can blend the overlapping cell values using-a | ight
basedalgorithm, you can take the mean of the overlapping cell values, or you can take the
minimum or maximum value. When mosaicking discrete data, the First, Minimum, or Maxim
options give the most meaningful results. The Blend and Mean options are besfosuite

continuous data. If any of the input rasters are floating point, the output is floating point. If allthe
inputs are integer and First, Minimum, or Maximum is used, the output is integer.

U Goto LayerA Add LayerA Add Raster Layer
| - )
Source type

Vector @ File ) Protocol: HTTP{S), doud, etc.

¥
L

ir
e § Mesh Raster Dataset(s) cficals\Practical_02\C\FAS_India4,2018350. terra, 367. 2km.tF" € [...]

35
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U Selectthe follo wi ntifp ragter images for Indiiom data folder
FAS_Indial.2018349.terra.367.2km.tif
FAS_Indi®.2018349.terra.367.2km.tif
FAS_Indi&8.2018349.terra.367.2km.tif
FAS_Indiat.2018349.terra.367.2km.tif

Raster Dataset(s) -

[ ) « Nashrah (1) » GIS Workshop » Practicals » Practical 02 » C » v |4 ||| Search

Organize v New folder

5| Documents

J) Music

~ < r ’
|| Pictures ‘ V >
B videos l :

IndiaAdminBoun FAS _Indial.20183 FAS _India2.20183 FAS _India3.20183 FAS India4.20183

B dry 49.terra.367.2km.t | 49.terra.367.2km.t 50.terra.367.2km.t 50.terra.367.2km.t

s AGRIS# (D:) N —— y

s ARHAM (E:) m &

@ Munib (F:)

ca Saru (G) ’
a Musaib (H:)

< Nashrah () raster_mosaickin

: _and_clipping.
cNBopy | PP

1% Computer

File name: "FAS_India4.2018350.terra.367.2km.tif" "FAS_Indial.2018349.terra.367. v [Allﬁles ) V]

| Open || cancel |

———— = =
U Press open
U In data source manager | Rasté@rdow click Add.

U Go to Raste”A Miscellaneousy Merge
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- _____________________________________________________________________________________________________________|

Database Web MMQGIS Processing He
% Raster Calculator...
Align Rasters...

j:t Georeferencer...

Analysis

Projections

Extraction

Conversion

U In the Merge dialog window

Parameters

Input layers

|III elements selected

U Select all layerand Press OK.

{FAS Indial.2018349 terra.367.2km [EPSG:4326
FAS_India2.2018349 terra.367.2km [EPSG:4326]
FAS_India3.2018350 terra.367.2km [EPSG:4326]
FAS_India4.2018350 terra.367.2km [EPSG:4326]
Add File(s)

U In Merge dialog window select a file name and location to save merged images.

Parameters Log

Input layers

|4 elements selected

[ Grab pseudocolor table from first layer
[] Place each input file into a separate band
Qutput data type

[Hoat32

P Advanced parameters

Merged

[Save to temparary file] ajulll
E Save to a Temporary File
Open output file after running algorithm
Save to File...
GDAL/OGR. console call

Change File Encoding (Systern]...
gdal_merge.bat -ot Float32 -of GTiff -0 C:/Users/AnAriNash/AppData Local/Temp I

| | 0% Cancel

o) (o= I

37
T.Y. B. Sc. (Information Technology) SEMESTER ¥Ic her 6 s Re ™€r e n




USIT6P4 (piscipline Specific Elective Practicel PTINCIPles of Geographic Information Systemg Preé

U0 Save t h@IS Workskop/Practicéls/Practical 02C/ | ocati on wi th h
Merge_Files.tif
1 Press Rumand after completion of operation close the Merge window dialog box.

U You can now deseleatdividual layers from layer pane and only keep the mergsteffile.
Layers g x

o U “vw'*:'_-t_fﬂ

Merged

U Goto LayeA Add Vector Layer Select
\GIS_WorkshojPracticalsPractical_0XC\IndiaAdminBoundriiND_admO.shpfile.

i From layer propertied select| < =m®e'es A select any one of the following

outline black outline blue outline green

U The result will be
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U Go to Raste” ExtractionA Clip Raster by Mask Layer

Raster | Database Web MMOQGIS Processing  Help

-_u". Raster Calculator... pe |E |_rE_l |E| g:
Align Rasters...

j:t Georeferencer... — * 4
Analysis L
Projections »
Miscellaneous L m

I: Extraction EI. Clip Raster by Extent...
Conversion L E Clip Ra:terbyMaskLayer.Zl

U Select the merge raster image as input and Ind_admO as mask layer.
©
' Clip Raster by Mask Layer ﬁ

nput layer
I:/GIS_Workshop/Practicals/Practical_02/C/Merge_Files. tif

Mask layer

| »

=[=
=@,

U Select a file name and location for clipped raasgPractical _02/C/Clipped_File.tif

Save to a Temporary File

Advanced parameters

Clipped {mask)
I: /GIS_WorkshopPracticals Practical_02/C/Clipped_File. tif

Open output file
GDAL/OGR console call

after running algarithm

Save to File...

Channe File Fneadina (Sustem...

U Press RUN.

After
Clipping

'

Y
%
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PRACTICAL -3

a) Making a Map
U Create aew Thematic Map or open and existing one

U Consider the following map as an example map

N / )
PERMi (1) = MALSHEIWTRFL

- ) denvadri , \“‘,‘
Junnar Bus De%ol;:'@ar \\. - .r‘:‘.'

7
/

‘.t\._;' =

~J \ ‘}’. = X ':_ of
\\\ "\_.\ Agarka%

\,,./}J\{\/ ( .\\.

/ e /~' \

*. &aigurunagar

Monkey
Point

@it o,
*{ _ gableland  + /
son /

IMKN\ ummer Plaza /,-—.

U Goto Projec®, New PrintLayout

i

Settings
Ctrl+M

Mew from Template

Open...
Open From
Open Recent

Close

E Save Ctrl+5
B Saveas. Ctrl+Shift+5
Save To r

Revert...

Broperties... Ctrl+Shift+P
Snapping Options...
Import/Export

I ' Mew Print Layout... Ctrl+P I

Insert a suitabletitte nd pr ess AOKO.
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Enter & unique print layout title
{a title will be automatically generated if left empty)

Practical_3a

[Lyout Edit View hems Addltem Ates Setings

RLORERR eBREGLO O Ble¢: HIH0HR

ALPAR BB LN CE L H
E...P....|....|5P...|....|1P.°..|....||1.5P..|....|2.”P..|....|2.5P..|....PPF!HVW

Items

@ ﬁ Item

Item Properties | Guides

Itern Properties

¥ 148,881 mm y: 25,9005 mm page: 1

Layout Edit View [tems

B EELRE
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*Practical 3A =h

Layout Edit View [tems Addltem Atlas Settings

RLLRERE R ®RELheo @ee: (PR

ALLHEES BRSO L LR A
00 P2 B R B s [ undorstory |

-~

20|

Items

@ ﬁ Item

i O (O Map2
[ ] Mapl

4n|

%,

Item Properties Guides

£| Item Properties

Map 2

Ol

¥ Layers

[ Follow map theme [(none}

1un|

[ Lodk layers

Lock styles for layers

120|

¥ Extents

nmin  -1029223.974

14D|

¥min 12148651.753

TanBd FAARERNEZY

Xmax -974187.064

£
5U||
A

¥: 125.645 mm y: 158,521 mm page: 1

U After adding map go to ItemProperti8sMaplA Layers
Check on Lock Layers and Lock Styles for Layers

Layout I Item Properties I Guides |

Itern Properties

[ Follow map theme [{nme}

Lock layers

Lock styles for layers

This will ensure that iiny change ihayers or change their stylesetArint Layoutview will not
change.
U Go to Add ItemA Add PictureA Place a picture box at appropriate location.
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Ttems

& g Iem
[[] P= <Picture>
[ ] Mapl

Layout | Item Properties l Guides
Item Propel

Ficture

¥ Search Directories

Image seara paths

[C 1 PROGRA~1/QEIS3~1.4/apps/qgis fsvg

[ Remave ] [

Also adjust Image Rotation to its appropriate value.
Item Propertiegy, Image Rotation

Layout Item Properties Guides

Itern Properties
Picture

‘ ¥ Image Rotation

Add an inset Using Add Itey Add Picture”A Select an area to be highlighted on nmidamp.
Set a frame for Inset nablingthe check box for Frame.

Item Properties Guides

Item Properties =

Map
v Frame

coor [ - =
Thickness 0,30 = E]

Join style [ﬂ Miter v]

To highlight the area shown in Inset
Select the Picture representing main Map from ltems pane.

In Item Propertie®y, OverviewsA using Ell':lll-:' icon add an overview.
Select the checkbox Draw Qweew
Name the Picture object representing irfsédpl in our case)
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Items Undao Histary

Item
[] Map2
™~

< Picture=

I£] Map

Layout Item Properties | Guides |

Itern Properties

Cherview 1

. 4 Draw "Overview 1" overview

Map frame [ [ IMap 2

Frame style

i Add ltemA Add Label
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0 Change the Label text To AMumbai Map o, Jet
Properties, Main Properties.

Item Properties Guides

Item Properties

Main Properties

Mumbai Map
Practical Mo. 34

[] Render as HTML

[ Insert an Expression...

Appearance

FOnt

Font colar

Qrizontal margin

Vertical margin

Hrriznmtal alinnment

4 1
0 AddItemA Add Legend, Place the legend indicator at appropriate location.
U Uncheck auto update and use suitable legend indicator label.

| Layout Item Properties | Guides |

Itern Properties

Legend
w Legend Items

[7] Auto update

D Country Border
E Coastal Water
€» Tourist Place

* | ocation

/" Streets

¥4 @) =42 )Gl
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U The Print Layout will appear

U0 AddItemA Add Scale Bar

Layoutl Item Properties I| Guides |

Itern Properties
Scalebar

¥ HMain Properties

Map [EI Map 1

Style [Slng]e Box

W Units

Scalebar units

Label unit multiplier  3.000000

Label for units km

¥ Segments

Segments

U0 Add ltemA Add Label Add alLabel using HTML rendering
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| Layout I Itermn Properties I Guides |

Item Properties

Label

w HMain Properties

<h2=&copy; Copy Right Reserved=/h2=<br=
<h1=B. Sc. IT Student</h 1=

I Render as I—FI'MLI

U A Map can be saved in Image or PDF using LaypuExport as Image / Export as PDF

Layout B Edit View lItems Addltem
Save Project Ctrl+5

Mew Layout... Ctrl+MN
Duplicate Layout...

Delete Layout...

Layocut Manager...

Layouts

Layout Properties...
Rename Layout...

Add Pages...

Add Items from Template...

Save as Template...

Export as Image...
Export as SVG..
Export as PDF...

U Save the Map to a location appropriate location as PDF or Image.

L) e B gt -
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[ country Border
Coastal Water
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@ Tourist Place LS A

Practical No. 32
® |ocation
Streets

© Copy Right Reserved

B. Sc. IT Student

£
4
’
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N
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b) Importing Spreadsheets or CSV files

U Many times the GIS data comes in a table or an Excel spreadsladest lat/long coordinates,
therefore it has to henportedin aGIS project.

U Sample file forEarthquake dataill be used in this practical.

U Goto LayerA Add LayerA Add Delimited text Layer

Settings  Plugins Vector Raster Database Web MMQGIS  Processing

Data Source Manager Ctrl+L @) ()

e : P i I
Create Layer » .

I Add Layer r lﬂ'l-": Add Vector Layer..,

Ermnbed Layers and Groups...
Add from Layer Definition File... 9., Add Delimited Text Layer...

L @, Add PostGIS Lavers...

U Data Source Manager | Delimited Text window will appear

0 Select thaGIS_WorkshofPracticalsPractical_08C\Sample.csvile from data folder.

mited Tex

h Browser File: namEI [:\GIS_Workshop\Practicals\Practical _03\C\Sample.csv I

Vector Layer name Sample Encoding [UTF—B

o

w File Format

Raster

() C5V {comma separated values) I Tab Colan Spa::el

Escape
, Delimited Text

: P Record and Fields Options
"% GeoPackage

¥ Geometry Definition

¥
F

+ Spatialite @ Point coordinates ¥ field [LDNGlTUDF_

) Well known text (WKT) Y field |LATTTUDE

() Mo geometry (atiribute only table | DM3 coordinates

PostgreSQL

MSSQL Geometry CRS | Epsci4326 - was 84

Oracle P Layer Settings

Sample Data

DBE‘_ DB2

LD FLAG_TSUMNAMI YEAR MONTH DAY HOUR MIMUTE SEC =

m Virtual Layer 2150
‘E WM 5_-"'."‘."I‘-a'1T5
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U Press ADD and close the window.
U Output:
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c) Using Plugins
U Core plugins are already part of the standard QGIS installation. To use these, just enable the
U Open QGIS. Click on Plugins Manage and Install Plugins....

" Plugins | Installed (11)

L Search...

[7]-¢ Coordinate Capture
[¥]& DB Manager
[ Vis

Not installed ]ty Geometry Checker
[]* Georeferencer GDAL

|:| : = GPS Tools
[] % GRASST

ﬁ Settin [] & MetaSearch Catalog Client
SE] s
? [ OfflineEditing

Processing

To enable a plugin check on the checkbox next to Plugin. This will enablethgin to use it.
External plugins are available inthe QGIS Plugins Repositoand need to be installed by the usgrs
before using them.

Click on Not Installed or Install from ZIP.

Once the plugin is downloaded and installed, you will see a confirmaatogdi

Click on Pluginsh <<new Plugin Name>>

The Plugin if markedExperimental plugin can be installed, fronBettingd check on

B =

Install from ZIP

¥ [ | Show also experimental plugins
or

w | | Show also deprecated plugins

A |E tab will be added to Plugin Manager Window.
Click on a plugin name and Click Install.
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d) Searchingand Downloading OpenStreetMap Data

OpenStreetMap (OSM) created bysteve Coasin the UK in 2004 is &ollaborative projecto
create dreeeditablemapof the world. Rather than the map itself, tetagenerated by the projec
is considered its primary outpuThe creation and growth of OSM has been motivated} by
restrictions on use or availability of map information across much of the world, and the adyent c
inexpensive portablgatellite navigatiomevices.
Add ifOpen Layero andiiOSM Searchd Plugin from Not Installed option from Plugin Manager
Dialog Box.
TheOSM Place Searctplugin will install itself as @anelin QGIS, if not go to ViewA PanelsA
select OSM Place Search

E-Open_Street Map -

Project Edit [l View | lmeer  Settinns  Dlunine  \iector  Racter Datahace  Web MMQGIS  Progessing
=) [=)| ‘o New Map View Ctrl+M T e
[ o New 3D Map View CtisShiftsM [ }E} 2 [E ”:E r
W@V A O v B = 4

Pan Map to Selection

ﬁ #  ZoomIn Cirl+Alt++
Layers = Zoom Out Ctrl+Alt+-

w5,
L&

0SM place search...

Identify Features Ctrl+Shift+I

Zoom Mext

Zoom to Mative Resolution (100%) N
Mame contains... karnat] Advanced Digitizing

Decorations Browser

Preview Mode Browser (2)

Show Map Tips Coordinate Capture
Mew Bookmark... Ctrl+B GPS Information
Show Bookmarks Ctrl+Shift+B GRASS Tools

Refresh E5 Layer Crder
Layer Styling

[ Limit to extent

Mame Class Infos

Show All Layers Ctrl+5hift+U
Hide All Layers Ctrl+5hift+H

Layers

Log Messases
O5M place search... I

Overview

i Show Selected Layers

Hide Selected Layers

Hide Deselected Li
R —— Processing Toolbox

Panels Results Viewer
_

U0 Goto WebA OpenLayer Plugin and select Open Street Map

I MMQGIS  Processing

.4
I. OpenLayers plugin 4 Openlayers Overview

E Terms of Service / About
ﬂ Google Maps

;_E,] OpenStreetMap penStreetMapI
‘ mhunderforest 05M Hurnanitarian Data Model

0 A World map will appear on screen.
U If an error occurs in loading maps, go to project propeffi€SRSA
Project Coordinate Reference System (CRS)

@Vn projection (or unknown/non-Earth projection)
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O5SM place search... i
Mame contains... fUniversity of Mumbai = ||

[ Limit to extent

University Institute of Chemical Technology, Purar
University Institute of Chemical Technology [(UICT)
University Road, Kala Ghoda, AWard, Zone 1, Mu
T.5. Chanakya Maritime University, Palm Beach Ma
SMDT Women's University, Juhu Road, H/W Ward
SHDT Womens University, U A H Khan Marg, Bori
Dayalbagh University. Chunabhatti Road, Rahul [+
rMumbai University - Fort Campus, Mahatma Ganc
rMumbai University, Santa Cruz — Chembur Link R
rMumbai University Grounds, Maharshi Karve Roag

' i

E] E"r‘Eoom

U In OSM Place search PaAe Enter Mumbai or any place name to search

U Double click on the desired place in OSM Place search Panel or Click an(
Output:

ANZ Grindlays

'

University Road

peOY 1YPURD PUNBYRIY «

=
z
°
%
S
w
£
o
X
»
°
<o
o

| Mai
Oval Maidan Abdul Razak Allana Marg

-

Mumbai
University

- \ard
- Fort Campus ot ™

nanm¥ Wt

peoy ypueg euneyew

> « ADMello Road

4 oeineyg JOINCULIEY -
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PRACTICAL -4

A. Working with attributes
U Starta new project.
U Goto LayerA Add LayerA Add Vector Layer
U Sel &St WdikshojPractical§Practical_O0¥A\Datdne_10m_populated_places_simpledzif

Layers g X
d.@'*.-?a.ﬂ_::t?l‘ﬂ

® npe 10m ulated pl...

0®® g e°

U Right click on Layer in Layer Pangl Open Attribute Table.
U Explore various attributes and their values in the Attribute table.
U To find the Place with maximum populationl i c pop_onax fife

w T E OB RE S

latitude longitude changed namediff diffnote pop_max pop_min pop_other
3568501600580 139.75140742900  0.00000000000 0 35676000 8336599 1284525

40.74997906400  -73.98001692380 0.,00000000000 0 19040000 8008273 929260

19.01693037570 7285688929740  0.00000000000 18978000 12691836

i
U On dicking the Select feature using expressi—— buttonthe following window will appear
Select by Expression - ne i ]

n Function Editor

=--m ) 1; © searhs operator OR .
* [

*| Retums 1 when condition a or b is true,

pop_max >100 and pop_max < 10000

Syntax

Examples

sz
AND
ILIKE
IN
15
LIKE
NOT
OR
I Rasters
[ Record and Attributes
[ String
> Variables
 Recent (Selection)

Output preview: 0

Help € select features =] Close

U Enter pop_max>100 and pop_max<10000 and button to get all the places wit
population between 100 and 10000.
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U The placesnatching the criteria will appear in different color.

& °°

U Different queries can be performed using the dataset.
0 Try this

pop_max=100 and pop_max<10000 and
"sovOname" = 'India'|

(i Usethe deseledbutton qa to deselect the feature to be rendered in original color.
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b) Terrain Data  and Hill shade analysis

A terrain dataset is a multiresolution, Fh¥ised surface built from measurements stored as feafures
in a geodatabaséderrain or elevation data is useful for many GIS Analysis like, to generate variols
products from elevation data such as contours, hillshade etc.

https:/ /www.google.com/maps/@27.9857765,86.9285378,14.75z/data=!5m1!1e4?hl=en
U GotoLayerA Add Raster LayeA selectil On060e 20101117 _ gmt ed
Data folder
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