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Introduction to QGIS |

oQuantum GIS (QGIS) is a GIS tool for managing geographical data, 3-D
analysis, statistical analysis.

oQGIS iIs Free and Open Source software.

olt is an official project of OSGEO (Open Source Geospatial Foundation)

oAvalilable under GNU General Publi¢ License; having support for vector,
raster, and database formats.

oQGIS is translated into 70 languages (Hindi, Tamil, Malayalam, Telugu)
oPlug-ins available to expand compatibility and functionality.

oEXxtensive help and documentation is available.



Who uses open source?

Who uses open source GIS?




» QGIS is GIS that runs on

UNIX

LINUX Q g | S WINDOWS

ANDROID version of Qgis is also available for mobile phones



Gary Sherman in February 2002 started to develop a gis.
Quantum GIS can also be used as graphical user interface to
>¢: GRASS from version 1.2.

The first release = July 19, 2002.

The current version = Qgis 2.14-kEssen

QGIS Timeline
<& 0.11.0 Metis
4 0.101lo
& 0.9.1 Ganymede 2.0 DUFS%_ ESSEN
¢ 0.8.1Titan 16 Cégia}N(l;oc]al.SO. Ligoao
& 0.7Seamus ' 3 \/ ,ﬂk ¢
¥ 0.6Simon © |1.5[Tethys
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& 0.3 Madison 4 1.2 Daphhis
& 0.2 Pumpkin ¥ 1.1Pan
@ start ® {1 Mproz % 1.0.0kKore
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Quantum GIS Users around the World
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.

GIS Data Formats ~Y

Raster
 Data are divided into cell, pixels, or elements
 Cells are organized in arrays
 Each cell has a single value

« Perhaps the most common example'of raster data is a digital image

\ector
Data are associated with'points, lines, polygons or boundaries enclosing
areas
Points are located by coordinates
Lines are described by a series of connecting vectors (line segments described
by the coordinates of the start of the vector, its direction, and magnitude or
length)
Areas or polygons are described by a series of vectors enclosing the area
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QGIS_DATA TYPES

- Contains the location and shape of geographic
features.

R . Maps use three basic shapes to present real-world
DATA  features:
points, lines, and areas (Called polygons)

- Tabular data is the descriptive data that GIS links to
map features.

ATTRIBUTE ¢ EX specific areas. iformation like states, census tracts,
DATA cities, and so on:and often comes packaged with map
data.

» Features are represented as a matrix of cells

IMAGE Image data ranges from satellite images and
DATA aerial photographs to scanned maps



Getting Started

Installation:
Get the latest information of binary packages at the QGIS website at

http://www.qgis.org/en/site/

QGIS

A Free and Open Source Geographic tnformation System

Create, edit, visualise, analyse and publish geospatial information on Windows, Mac, Linux, BSD (Android coming soon)



http://www.qgis.org/en/site/

2 ® 0 QGIS 2.0.1-Dufour

Project Edit View Layer Settings Plugins Vector Raster Database Help

NEEBRORF® 222 RPLRAR Q& R GeEEE O A BY 2
//]v 4 [—/} ooé CQ Oci & =2 = abg E nh° nz_: nhiﬂ :bglj abg

Layers @ ®

3

Map Legend

Layers = Browser

ap View/ Canvas area

Shortest path ®

Start O
| I

Stop O’

| I

|
|

Length |

EE o 2 HHOH DV SN S

Time \

i
i
'
Q

Coordinate Capture ®

R H®

Be s B

| Scale [:1451611 @ Render EPSG:4R26




The menu bar provides access to numerous QGIS features.

Project Edit View Layer Settings Plugins Vector Raster Database Help

The toolbars offers additional tools for interacting with the map. Hold the
mouse over the particular icon, a short description of the tool’s purpose will
be displayed.

Every menu bar can be moved around according to your needs. Additionally
every menu bar can be switched off using<your right mouse button context
menu holding the mouse over the toolbars

The map legend area sets the viSibility

QGIS - maps are displayed in map canvas area

The map overview panel provides a full extent view of layers added

The status bar shows the current position in map coordinates



Step 1
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Step 2
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4 Toggle Editing

Y ", Add Vector Layer... Ctrl+8hift+v
’- ./ E ¥, addRaster Layer... Ctrl+5hift+R
U'L E P Dk @, add PostGIS Layers... Ctrl+5hift+D
A7 Add Spatialite Layer... Ctrl+5hift+H.
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@, Add Orade Spatial Layer..,  Ctrl+5hift+0
&, Add Orade GeoRaster Layer...
ﬁ, Add SQL Anywhere Layer...
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7 Copy style
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Save Layer Edits
Current Edits
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Save As...

Save Selection as Vector File...

Remove Layer(s)

Duplicate Layer(s)
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Set Project CRS from Layer
Properties...

Query...

Labeling

Ctrl+D

Ctrl+8hift+C

Add to Overview
Add All to Qverview

Remove All from Overview
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Show All Layers
Hide All Layers

Ctrl+8hift+
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Organize «

Mew folder

| Libraries
Documents

&, Local Disk (C:)

s KALL(E)

o SHARAVATHI (D:

@ Date modified Type Size
230813 9/17/2013 3:56 AM  File folder
dig.shp 8/23/201310:57 PM  ERDAS IMAGINE d... 1KB
l‘ iiscboundary.shp 8/30/2013 8:35 PM  ERDASIMAGINE d... 2KB
B tryiisc.shp 8/23/201310:04 PM  ERDAS IMAGINE d... 1KB
B tryiisn.shp 8/23/201310:16 PM  ERDAS IMAGINE d... 1 KB

—w AGHMASHINI (F:
a GANGAVALT (G:)

-

File name: iiscboundary.shp

| ESRI Shapefiles [OGR] (*shp .5 |

Cancel l
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Improving the performance

Select properties by right click on the layer name; the properties
dialogue box will be opened with multiple options

l.e. General, Styles, Lables, Attributes, Metadata, Actions, Diagram
overlay.




Improving performance
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OVERLAYING

We can overlay one vector on another by adding a vector layer.

./ QGIS 2.0.1-Dufour
PrOJect Edit View Layer Settings Piugns Vector Raster Database Processing Help
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Database Ingest-querying

« Data Ingestion iIs the process of obtaining, importing, and
processing data.

* Process: involves altering individual files by editing their
content and fit into a larger gocument.
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Paper Map to Digital Map

i

Paper Map

Digital Map
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~ Georeferencing:
Geo referencing usually refers to the method by which locations in the

raster and vector GIS files are related to real earth-surface positions.
,,{: QGIS 2.0.1-Dufour
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To start geo referencing an unreferenced raster, we must load it using the
button. The raster will show up in the main working area of the dialog. Once
the raster is loaded, we can start to enter reference points.

Using the Add Point button, add points to the main working area and enter
their coordinates

For this procedure you have two options:

a) Click on a point in the raster image angd-enter the X and Y coordinates
manually

b) Click on a point in the raster image and choose the button from map
canvas to add the X and Y coordinates with the help of a georeferenced map
already loaded in the QGIS map:canvas.

c) With the button, you can‘move the GCPs in both windows, if they are at
the wrong place.

Continue entering points. You should have at least 4 points, and the more
coordinates you can provide, the better the result will be. There are
additional tools on the plugin dialog to zoom and pan the working area in
order to locate a relevant set of GCP points.
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O ' ‘ i < ¥ /East: | ¥ [ Morth:
{ - Snap to background layers

J . Ok #” From map canvas Cancel

«After entering GCP’s click on Settings option/in Georeferencing menu bar
select Transformation Settings option.
» A drop box will be displayed and select optlons as shown In the below

oposneet_moariea_rp.
4 Transformation setting [ =

File Edit View Settings Help

image. P TLRY. X

-Specify output  file name  and S e
transformation parameters and projection L
system then click OK. s |

Load in QGIS when done

on/off| id | sex | srer | st | dsty | axipivete) | avipiels] | resicuallpixels] |
»® & | 16547 bbE55 | /500|189 oo U oo
x 5 228283 267743 7508|1492 0.00 000 0.00
* 4 (230730 468.72|75.08[15.00 0.00 0.00 0.00
3 | 16537 266826 7500|1392 000 000 0.00
2 228271 267760 7508|1492 0.00 000 0.00
1 230738 46837 7508|1500 0.00 0.00 0.00

” o | 19663 45936 75.00 15.00 0.00 0.00 0.00



Working with raster data:

QGIS supports a number of different raster formats and uses GDAL
libraries

«Arc/Info Binary Grid

*Arc/Info ASCII Grid

*GRASS Raster

*Geo TIFF

*JPEG

Spatial Data Transfer Standard Grids (with some limitations)
*USGS ASCII DEM

*ERDAS Imagine(.img)
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Organize - Mew folder

“ Name 6 Date modified Type Size i
i Libraries 8/30/20138:35PM  Text Document 1KB
Documents || iiscboundary.qpj 8/30/20138:35PM  QPJ File 1KB
@ Music | g iiscboundary.shp < ) 8/30/20138:35 PM  ERDAS IMAGINE d... 2KB
(= Pictures || iischoundary.shx = 8/30/20138:35 PM  SHX File 1KB
B videos jisc-campusmap 8/30/20138:32PM  JPEG image 648 KB
| 8/30/2013 8:40 PM  TIF File 21,298 KB
18 Computer 1 8/30/2013 8:41 PM  POINTS File 1KB
& Local Disk (C:) 8/23/201310:59 PM  QGIS Project 11 KB
a SHARAVATHI (D 8/23/201310:04 PM  DEF File 1KB
ca KALL(E) | 8/23/201310:02 PM  Text Document 1KB
s AGHNASHINI (F: 8/23/201310:02 PM  QPJ File 1KBE
a GANGAVALI (G:) i tryiisc.shp 8/23/201310:04 PM  ERDAS IMAGINE d... 1KB

-« || tryiiscshx 8/23/201310:04 PM  SHX File 1KB

File name: jisc-campusmap_lge,jpg ~  |[GDAL] Allfiles () (*)
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Digitising
* Process of representing features as points, lines and
polygons.

(xa,yn)
(X24y2)
(x3,y3) X3,
aayy ¢ by
o
Example: Light towers,
Bus stops, Schools etc
(x1,y1)
(x2,y2) Example: Forests, political
Example: Road network, boundaries .. etc

Stream Network etc.
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New
Raster calculator ...

m W& Add Vector Layer..

——

Ctrl+

¥ New Shapefile Layer...

w4 New Spatialite Layer ...

Shift+N

Ctrl+Shift+A

OR“2BFE» LB &

FH D]

Mew Vector

I\~

fEEEE

~Type

) Point

'@ Polygon

CRSID | +proj=longlat +ellps=WGS34 +datum=\WG584 +no_defs | | Specify CRS

~Mew attribute

<& Labeling

Ctrl+Shift+V
; = W Add Raster Layer... Ctrl+Shift+R
2 J & Add PostGIS Layer.. Ctrl+Shift+D
R = Add Spatialite Layer.. Ctrl+Shift+L
Toposh¢® Add WMS Layer. Ctrl+Shift+W
WS 7S] Open Attribute Table
4 Save edits
# Toggle editing
Save as...
Save Selection as vector file...
ﬂ Remove Layer(s) Ctrl+D
Properties...
Query...
®& Add to Overview Ctrl+Shift+0
<2 Add All to Overview
',-9- Remove All From Overview
£ Hide All Layers Ctrl+Shift+H
¥ Show All Layers Ctrl+Shift+U

Create a New Shapefile layer

R, NS o A

5 m;.a “,

’ y; ’l—a
Ir“
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, P Fil..der 2/8/20..:29 AM
? TH_SE...METRICS.docx 24 KB doc..ile 1/13/2..:30 PM
973pca_f.dat 1KE datFile 2/3/20..:53 PM
973pca_fuls 4 KB xls File  1/13/2..:29 PM B
1973pca_Mxls 27 KB xls File  1/23/2..:08 PM
2013pca_fxls 29 KB xls File  1/11/2..:04 AM
|| Academic Regulations forPhD.pdf 442 KB pdf File 1/10/2...:36 AM
ArcMap.exe 1KB InkFile 1/23/2..:33 AM
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M= BIOPHYSICAL docx 20 KB doc..ile 2/5/20..:26 PM
| BISGOD_MN.geprint S KB gep..ile 1/26/2..:11 PM ]
0T 1 [«I*] CPCA13.xls J9KE xs File  2/3/20...37 PM E

File name:
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| nEW_wATERBODY

Files of type: | All Files (*)

\UTF-8
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Importing GPS data
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QGIS Plugins

Plugin Manager provides a resource to load or unload plugins.

-- Core Plugins are automatically part of every QGIS
distribution. They are written in one of two languages: C++ or
Python.

— External Plugins are currently all written in Python. They
can be added to QGIS using, the Plugin Installer.



Interpolation

Interpolation Is used to create continuous surface from discrete points.

A lot of real world phenomena are continuous - elevations, soils,
temperatures etc.

If we wanted to model these, it dssimpossible to take measurements
throughout the surface.

Hence, the field measureménts are taken at various points along the

surface and the intermediate values are Inferred by a process called
‘Interpolation’.

In QGIS, Interpolation is achieved using the built-in Interpolation plugin.
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Import rainfall data and display it

Open attribute table to see the details
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Click on Raster—> Interpolation—> Interpolation

ik

View Layer Settings Plugins Vector |Raster | Database Web Processing Help

BE&@@ .@’ﬁzfx“.ﬁpﬁggay 0c-H-u8 BEE=-0 52 @ BYW

4

J B o & @ >< ¢

ﬁ@MM\M&MM%L

Heatmap
Interpolation

(@ Terrain Analysis
Zonal statistics

Iltrplnn

—
| oy

Projections
Conversion




/£ QGIS 281-Wien -

Project Edit ‘View Layer Settings Plugins \Vector Raster Database Web Processing Help

DEERLR NS L2 PLRAR Q6 --pe BB =0 5o - BY

W IBER AT >0 B @y n ey oA

UEHHE@E\EE&EEEE%I

n Home —Output

----- {I Favourites B P

@ cf l infall Interpolation method | Triangular interpolation (TIN)
&- [ D/ .

’ E:f S Number of columns [1384 tumber of ro
Fif interpalation ) - .

qH K . £ oo

------------------------------------ X min | ¥max | 802200
@ & = | Ymax | 1,46093e+08
® x o Ramfal R ' [ Set to current extent
: e —

@ @Atﬁ‘(ﬁ':ﬁrvmm D)

% AddreﬂW

%a

(et )




/. QGIS 2.8.1-Wien

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

S — 3 D O @ N 1) O ~ @& A T I
= IR QOS2 HPLRIARK/R QE-F-E 3 4 [T k?
./ BB e T T o
U8 08 | (% M
Browser [@@\
I+ I IF |
- ] Home @
Fi ite:
B :: ca:\//OUFI S Ll
&- @ o:/
= e/ .
= Fy/ "
- G G:/ E]

Layers &)X

0 = P @@

v

DD BINANS

L) Zoom to Layer
796.009 ) )
1049.04 Show in overview
X @ Rainfall Zoom to Best Scale (100%)
Stretch Using Current Extent
Remove
N7 1 bupk
& / |, Duplicate
, Set Layer Scale Visibility
e Start
vo Set Layer CRS
a8
& Set Project CRS from Layer
‘(ﬁj Stop Styles ’
= Save As...
| o Save As Layer Definition File...
—:lj— Criterion -
Properties
(g@ Length Rename
siin Time
b
. Calculate Export Clear
\W
: : Help

Change colors as per requirements



Print Composer

e Simple maplayouts made easy

e Apply map, legend, north arrow and text
e Using external programms (inkscape) for finetuning.
e | ots of paperformats supported
e Logo inclusion, legend, labels, northarrow

e PNG/SVG/PDF support
e Adjustable drawing scale
e Separate DPI settings

Purpose

Purpose

Loadgrom tempidte

Save as template

Export@g.aff image format

Export as PDF

Export print composition to SVG

Print or export as Postscript

Zoom to full extend

Zoom in

Zoom out

Refresh view

Add new map from QGIS map canvas

Add Image to print composition

Add label to print composition

Add new legend to print composition

Add new scalebar to print composition

Add basic shape to print composition

Add arrow to print composition

Add attribute table to print composition

Select/Move item in print composition

Move content within an item

Group items of print composition

Ungroup items of print composition

Raise selected items

Lower selected items

pu
-—Lj Move selected items to top Move selected items to bottom
II N Align selected items left Align selected items right
i e
W E Align selected items center Align selected items center vertical
( _] Align selected items top I_—.] Align selected items bottom




HELP FROM QGIS
?
?7?
2



WEB SITE
(Www.qggis.org/en/)
QGIS has active community support, update and upgrades

Q = DISCOVER QGIS FOR USERS GET INVOLVED DOCUMENTATION

Discover what makes
QGIS the leading Open
Source desktop GIS

QGIS is the best GIS{ooMiM e ree and open-source
software (FOSS) commugity

DISCOVER

QGIS Features  QGIS Screenshots  QGIS Case Studies  Supporting Organizations  Commercial Support

About QGIS

QGIS is a user friendly Open Source Geographic Information System (GIS) licensed under the
GNU General Public License. QGIS is an official project of the Open Source Geospatial
Foundation (OSGeo). It runs on Linux, Unix, Mac OSX. Windows and Android and supports
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QGIS Wiki

Personal tools

Log in / create
account

QGIS Wiki
Navigation

Main Page
Users Corner
Development
Releases
Community
Finance & Marketing
Project Organigram
Categories
Recent changes
Help

QGIS Portals
QGIS Web
QGIS Forum
QGIS Blog
QGIS Bugs

Toolbox

History View source Discussion

Welcome to the QGIS Wiki

This is the official wiki of the Quantum GIS project. You need to registrate before you can add or edit
content, because this wiki is read-only by default. This pretty much violates the intent of a wiki but was
necessary to prevent further misuse of the site. If you want to contribute to the wiki, please create an
account and use a wiki name in the form FirstnameLastname. Before you are allowed to edit content, you
have to confirm your account by visiting a link that was sent to your email address.

The Users Corner is the official user community platform of the project open for any QGIS related
contributions.

Users Corner

The Project Steering Committee area Is divided into four basic roles, where the project itself is managed by
the the five member PSC and numerous dedicated contributors / users listed in the Project Organigram.

Project Steering Committee

Development Release Management

« Developers Corner , Developers Manual, « Release Team, Release Roadmap
Google Summer of Code Release Process Overview , Release

« Building From Source , Training Guides Checklists

e Request For Comment , Branches Directory « Manual Release Preparation

Building Distro Independent Linux Bundle

Community Resources Finance and Marketing
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Recent blog posts

* Quantum GIS on
steroids

+ Annotation tools

+ Announcing the release
of QGIS 1.4.0
'Enceladus’

+ Carson Farmer's report
back on the Vienna
Hackfest

¢ Vienna Hackfest 2009
Report Back

+ Introducing the QGIS
Hackfest (Vienna 2009)
crew

+ Announcing the release
of QGIS 1.3.0 'Mimas'

+ Announcing the
releases of QGIS 1.0.2
(stable) and QGIS 1.1.0
'Pan’ (unstable).

¢ Summer of Code
project: Label
placement

+ QGIS and Google
Summer of Code 2009

mare

Category
v Developer
o Bullding QGIS
o News
o Releases
~ Tutorials

Quantum GIS Blog

Dev-Speak and other QGIS Ramblings...

Quantum GIS on steroids

Submitted by Martin Dobias on Mon, 2010-05-10 19:20.  News
I'm very happy to announce that I've been acceptad for this year's Google Summer of Code program! The full st of participants within 05Geo
can be found here,

My proposal aims to improve speed and responsiveness of Quantum GIS when doing commonly used operations such s map browsing. This
should be achieved by adding threading support to the process of rendering and by optimizing related routines, The user interface should feel
snappy even when browsing large datasets.

Read on for the proposal details.

» Martin Dobias's blog \Logln or reglster to post comments \Read more \813 reads

Annotation tools

Submitted by mhugent on Sat, 2010-04-03 13:52.

Since a few days, the annotation tools are contained in the developer version of QGIS. In this blogpost, I'd like to explain what those tools are
and how to use them.

» mhugent's blog | Login or register to post commerts | Read more | 1899 reacs

Announcing the release of QGIS 1.4.0 'Enceladus’

Submitted by Tim Sutton on Sun, 2010-01-10 22:16.  News

Introdu
Quantum G Downlead  QGIS Plugin ocumentation
runson Lin
formats (in
your GPS, ¢

Download QGIS

QGIS is a cross-platform Open Source Geographic
Information system.

For Linux, Windows, OSX, BSD and beta Android.

Download QGIS

Check out our visual changelog, for what is changed
since QGIS 1.8

Visual Changelog for 2.0

*rJ ANTUM GIS

Login | Settings  Help/Guide | AboutTrac

T Treie | Rosmp | BowseSoure | VenTdes | sa |

Welcome to the Quantum GIS Project Management Site

This site provides project manag

Login

To submit issu
Report a Bu

Use the = N

Proje

Proj

stics

tistics and developer activity can be viewed at = http://www.ohloh.net/projects/3663.

Useful bug queues and Bug Triages

What is a bug triage? Its a short term focussed period of bua squashing. Click the triage links for more info.

R USERS

Features

t su

on to report a bug. You must have an account and be logged in to submt a bug. But you should proably read Using Trac with QGIS for a brief explanation first.

Start Page  Index by Title  Index by Date  Last Change

ssue tracking, and viewing of the Subversion source code repository. For more information, see Using Trac with QGIS.

Getting Help

Press Commercial Suppeort
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USER MAILING LIST

Messages sorted by: [ subject | [ author ] [ date ]
More info on this list...

Starting: Sat May [ 00:52:40 EDT 2010
Ending: Thu May 27 07:16:19 EDT 2010
Messages: 214

¢ [Qgis-user] Reading in WorldClim datasets deepika acharya

-

® & & & & & & @

[Qgis-user] Mobile GIS - gvSIG Mini for Android 0.2.0 released ( Paolg Cavallini

o [Qgis-user] Mobile GIS - gvSIG Mini for Android 0.2.0 relcased’” Miguel Montesinos
Qgis-user] ArcSDE  Andrea Peri 2007
is-user] Re: IR-airphoto and 3D Agustin Lobo

Qgis-user]
(Qgis-user] IR-airphoto and 3D Sylvain Maillard
Qgi ]

is-user] v.generalize/GRASS plugin question 4 Paglo Cavallini

|{;g1s user *.nnotatmn Plugm for QGIS? Bmce, Bob {CON)

|{;g1s—user HGIS APls ouenﬁmﬂ?ﬁ
[Qgis-user] ggis compiling error  flaviogolbn
o [Qgis-user] qgis compiling error  Pierre Chevalier Géologue
» [Qgis-user] qgis compiling error  flavie rigolon
» [Qgis-user] qgis compiling error  Pierre Chevalier Géologue
» [Qgis-user] qgis compiling error - Thomas Gratier
mgis user] Installation of QGIS using Ubuntu Synaptic Package Manager Pedre Roma
o [Qgis-user] Installation of QGIS using Ubuntu Synaptic Package Manager Borys Jurgiel
o is-user] Re: Installation of QGIS using Ubuntu Synaptic Package Manager Pedro Roma
|{;g15 user] Re: Installation of QGIS using Ubuntu Synaptic Package Manager Borys Jurgiel
» [Qgis-user] Re: Installation of QGIS using Ubuntu Synaptic Package Manager Kim Besson
|£ )gis-user] Re: Installation of QGIS usmg Ubuntu Smaptm Package Manager Borys Jurgiel
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