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Preface

These are exciting times for the spatial data processing and
analysis. Gone are the days when access and availability of
spatial datasets were limited. Similarly access to the platforms,
software and packages were limited. Today, in the world of
open and free access to data and software, it is simply limited
to browsing a web page. These web pages provide gateway to
wider range of spatial database (raster and vector) and legacy
information both in spatial and non-spatial format.

Having access to such database and platform is important for
the students and researchers in low income and developing
countries. These are also important for extraction of
information for the rugged and inaccessible terrains like
mountains. Researcher and Policy makers wish to quickly
process the spatial data to extract information and queries
related to resources, almost in real-time.

One of the most challenging issues is capacity to access and
process such datasets. This manual provides a Hands-on course
on Basics of GIS Analysis for such group. The course document is
prepared keeping the fundamentals of spatial and non-spatial
data in view so that anyone with a basic understanding of
computers and interest in spatial data analysis should be able
to quickly learn through this document. Within the scope
SUNRAISE Project, the document serves as an open course
material so as to enable students, researchers, professionals and
in-service people to learn and apply these tools in their journey
to analyze and visualize spatial data.
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QGIS - INSTALLATION

Navigate to E:\ software\QGIS 2.8\ QGIS-OSGeo4W-2.8.4-1-Setup-x86_64 and double
click on the setup and run. The following windows will pop-up.

The software can also be accessed from (all with latest updates and versions)
https:/ /qgis.org/en/site/forusers/download.html

It is available on Windows, macOS, Linux and Android

# QGIS Wien (2.8.4) Setup - X # QGIS Wien [2.8.4) Setup - 4
_ License Agreement
welcom‘? to the QGIS Wien (284) Please review the license terms before instaling QGIS Wien (2.8.4). [rf;
Setup Wizard :
Y Press Page Down to see the rest of the agreement.
\ This wizard will guide you through the installation of QGIS .
Wien (2.8.4). icense overview: ~
1. QGIS
Itis recommended that you dose all other applications 2. Oradle Instant Client
( before starting Setup. This will make it possible to update 3. ECW Raster Plugin for GDAL
\ relevant system files without having to reboot your 4. SZIP compression library
- computer, 5. MrSID Raster Plugin for GDAL
Click Next to continue.
1. License of 'QGIS" v
AFreeand O pen If you accept the terms of the agreement, dick I Agree to continue. You must accept the
. 't to install QGIS Wien (2.8.4).
Source Geographic EEEEE s BRI A
Information System
Cancel < Back Cancel

Click Next to follow the next pop-up. Click “I Agree” for next window to pop-up.

£ 0GIS Wien [2.8.4) Setup — % # OGIS Wien (2.8.4) Setup _ ¥
Choose Install Location ¢ Choose Components ’
Choose the folder in which to install QGIS Wien (2.3.4). Y8 Choose which features of QGIS Wien (2.8.4) you want to install, e
Setup will install QGIS Wien (2.8.4) in the following folder. To installin a different folder, dick _Che‘:k ﬂ'"_a components you want to ins_tall and uncheck the compenents you don't want to
Browse and select another folder. Click Mext to continue. instal, Click Install to start the installation.

Description

Select components to install:
[ north Carolina Data Set
[ south Dakota (Spearfish)

Destination Folder [] Alaska Data Set

Browse...

Space required: 1.3GB Space required: 1.3GB

Space available: 333.5GB

< Back Cancel < Back Install Cancel

Click “Next” and “Install” to start the installation.


https://qgis.org/en/site/forusers/download.html

£ QGIS Wien (2.8.4) Setup —

Installing
Please wait while QGIS Wien (2.8.4) is being installed.

P~y

Extract: g3signal.h

Extract: g3ptriist.h ~
Extract: g3ptrqueue.h

Extract: q3pirstack.h

Extract: g3ptrvector.h

Extract: g3rangecontrol.h

Extract: g3scroliview.h

Extract: g3semaphore.h

Extract: q3serversocket.h

Extract: q3shared.h

Mullsoft Install System vz.46

< Back Mext > Cancel

Once this is done, click finish.

Congratulations!! You have successfully installed QGIS.



INTRODUCTION TO QGIS

QGIS is a professional GIS application to create, edit, visualise, analyse and publish
geospatial information. It is Free and Open Source Software (FOSS). 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 numerous vector, raster, and database formats and functionalities.

It is a toolbox allowing the user to perform numerous operations on an image and

generate an answer to specific geographical questions.
Please review some of the clips as shown. Practice them to get familiar with QGIS.

How to invoke QGIS?
Launch QGIS from its desktop shortcut Or search QGIS in the windows search bar on

left bottom.

QGIS_SUNRAISE_tutarial - Word

References  Mailings  Review  View  Help  EndNoteX? Q) Tellme

TimesNewRo-[12 | A" A" Aa- |0 | iZ - 2L 9| nambcend| aasbcet

T Normal | T No Spac

0 =] Filters

Best match E‘\'l'\\!\l‘l-\‘ RN ERRE SRR RNIE RN OS]

,!1 QGIS Desktop 2.8.4

T2 Desktop app

Apps

7/ QGIS Browser 2.8.4

Search suggestions

£ qgis - See web results >
Documents (1+)

Folders (1+)

(i & 9 W

o
b |

£ qaig

This tutorial is made using QGIS 2.8.4. The latest version is QGIS 3.14.15 'Pi' and was
released on 14.08.2020. With each version, better GUI are provided making it more
user-friendly and some new plugins are introduced for enhanced capabilities.



At each stage it provides option to go to “Help” to understand more about the
functions. You may like to use it most often to understand the things.

The QGIS interface is made up of toolbars, menu bars, a data view, status bar and a
layers panel (see below).

# QGIS 2.84-Wien - 8 X
Project Edit View Layer Settings Plugns Vector Raster Database Web SCP Processing m‘_m
M BB R PR & @ e m D 2 o] 0 g. = I
BELR (JJOSD L2200 0PL QAL Ny g © = 0 o BY@s Toolbar

= o @ oE G, E @ w A
54 m 2 T & B >; _
M (% ' 4 EMNPREREFSXEC o - A o\ O oEEm K o » [~
Browser &)X
RO Y@
& Home el
Favourites
c:/
D:/ =
E:/ =1
£/ Layes oA
S A W

Layer Panel

Shorvest path (B)x:

£

rﬁ@:@:ﬂ:ﬁ‘?\»"ﬂﬁ o=

Stop

o length
Add data
options

Bh S 0
AL

Menu bar: Menu bar is shown in the above image. You can access almost everything
of QGIS from main menu. You can use various features and functions of the QGIS
menu style. The Main Menu cannot be moved unlike the toolbars and panels.

Toolbar: Toolbars have buttons that provide a one click access (i.e. shortcuts) to
many of the features and functions found in the Main Menu. Toolbars are movable and
free floating. The tool bar is used to change the zoom level & pan, and to identify
objects.

Layers Panel: On the left side of QGIS is the layers panel. This panel lists the layers, or
files, that are loaded into our QGIS project. The Layers Panel not only shows all the
tiles that are currently open, it also determines the order that they will be drawn on the
map canvas. A layer that is at the bottom of the list will be drawn first, and any layers
above it will be drawn on top.



The “‘Add Data Options” allow adding various data types such as vector data and raster
data. All the added data will be displayed in the ‘Data view’.

Data View: The entire map data that we load into QGIS will be displayed here, both
vector data and raster data.

Status bar: The status bar shows information about the current map. It allows you to
adjust the map scale and see the mouse cursor’s coordinates on the map.

By hovering your mouse over an icon, the name of the tool will appear to help you
identify each tool. The number of tools (buttons) can seem a bit overwhelming at first,
but you will gradually get to know them. The tools are grouped into related functions
on toolbars. If you look closely you can see a vertical array of ten dots to the left of each
toolbar. By grabbing these with your mouse, you can move the toolbar to a more
convenient location, or separate it so that it sits on its own.

Some of the toolbar options are explained below. Menu and main tools are displayed
on the top of window:

Project: it manages file, opening, saving, printing maps.
Edit: it allows editing data

View: it allows zooming in, zooming out, moving map, estimating distance on map,
querying of quality and attribute of map features in the table. It also allows marking
necessary positions on the map, giving the names of the marked points and getting
back the marked points by selecting the given names.

Layer: it allows adding, removing, coloring, lay outing for map layers taken
from different data files (outputs come from GIS software like Maplnfo, Arc/view...).
QGIS is able to read and understand most of these formats via library OGR. QGIS also
allows reading data from database of PostGIS or WMS file.

Setting: it allows installing software system parameters

Plugin (extension): it contains commands corresponding to the extensions of QGIS that
you have started



Vector: it contains tools for GIS analysis and processing vector data.
Raster: it contains tools for GIS analysis and processing raster data.
Database: it changes data format from shape file into database of PostgreSQL;
Web: generates a web map from your current QGIS project.

Processing: it contains tools for modelling algorithm

Help: it contains information of the software, contents, commercial support and

others.



TABLES AND QUERIES

We will use world countries shapefile and population data for 2007 for this exercise.

We will first load the world countries shapefile.

Open QGIS and go to Layer * Add Vector Layer:

i Q6IS 2.8.4-Wien
Project  Edit View Settings Plugns  Vector Raster Database SCP  Processing  Help

D Create Layer v =
= Add Layer Y ", Add Vector Layer... Ctrl+Shift+V
B Embed Layers and Groups... B, Add Raster Layer... Chrl+5hift+R A

Add from Layer Definition Fie....

Copy style
‘@ |@ Paste style

W, Add PostGIS Layers... Ctrl+shift+D

DB AddMSSQL Spatial Layer..  Ctrl+Shift+4

EE| Open Attribute Table @, Add Oracke Spatial Layer..  Ctrl+Shift+0
~
e a Toggle Editing ) Add WMS/WMTS Layer... Cirl-+Shift-+
riomd B Save Layer Edits ), Add Oracle GeoRaster Layer...

Favol Current Edits ) Add WCS Layer...

Save As... ) AddWFSLayer...

£ Save As Layer Definition File... 9, Add Delmited Text Layer...

.|| Remove Layer/Group Ctrl+D

Duplicate Layer(s)
Set Scale Visibiity of Layer(s)

Vo
L3
®
#o
»
% Set CRS of Layer(s) Chl45hift+C
L]
@
@
=

Set Project CRS from Layer

Properties...
Query... Ctrl+F
# Labeling
“2 Add to Overview
Start
T2 Add All to Overview
2 Remove All from Overview
9 Stop % Show All Layers Ctl+5hift+U
2 Hide All Layers Crl+Shift+H
VEJ ¥ | Criterion #- Show Selected Layers
s Hide Selected Layers
95 S nput

Input image

0

4

@l

Classification dock Coordinate: -186.0,64.4

Browse to World_Countries and click Open.

/7 Add SpatiaLite Layer... Ctrl+Shift+L & x == {3‘33 E; @ .

Scale :150,871,134 ¥ Rotation: |0.0

E@v@%;% - B %7

* A fo\ O O I

£ % Render

pist »

D erscasze @

If you are prompted for choosing the CRS. Select WGS84 EPSG: 4326 as the Coordinate

Reference System (CRS).



L QGIS 2.8.4-Wien
Project Edit View Layer Settngs Plugins Vector Raster Datsbase SCP  Processing  Help

DEBERLR (NS, HNPLRAAR Q- F-eB8E=-0 % » BW
//. f r‘ @ C;Eu; % ﬁ g @ [ERg by Ghel G, e (@Be ,i>

glearIPREElrSXER B eooma- G OEEEE R B » B

“@ {E m EE L@ L L a‘ TR
Browser
R
'u Home
¥ Favourites
AHE
£

1legend er [N LT Coordinate: 117.1,-59.5 Scale :150,871,134 ¥ Rotaton: 0.0 | %/ Render @EPSG:%ZE .

The shapefile is now loaded and you can see the default style applied to it. Right click
on the layer name and select Open Attribute Table.

4 QGIS 2.84-Wien - ped
Project Edit View Layer Settngs Plugins Vector Raster Datsbase SCP  Processing Help

0 BR[OS 2o, RPPLRAR e -F-ue BE=-0 2 »~ BW

‘(/. / D ] Q_-;Ef % U‘j e aB [y sy ok el @l (o ﬂ)

g 0% 2 N5 %06 2 Aoyl g E@EMPEEFSXFE oo YA LOEEEE Qe ~ EH-

Browser
CI
'u Home H _
Ea;fourlhes Eb_ -,
= o/
AR =

i Zoom to Layer
Show in overview
. Remove
.| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
9 Stop Styles v
- [ ope e e
Ve ™| ctemon |/ Toggle Editing
Save As..
Save As Layer Definition File...
Filter...

Show Feature Count

Properties

G 7| Rename
Toggles the ST ST 01 G TRy

Coordinate: -185.3,4.9 Scale :150,871,134 ~ Rotation: | 0.0 L % Render D epseasze @
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i . Attribute table - World_Countries : Features total: 249, filtered: 249, selected: 0 - O X
Project Edit View Layer Setfings Piugins Vectr R

r 2 | & T & % D = .
= =) Bah e m @ G v 3 =] g
h g LK k2
ISO_3DIGIT | ISO_NUM | CNTRY_NAME LONG_NAME | ISOSHRTNAM | UNSHRTNAM | LOCSHRTNAM LOCLNGNAM | §
J B © D @n £ ﬁ g FLK 238 | Falkdand Ts. Falkland Islands (... |Falkland Islands (... |Falkland Islands (.. |ALLL AL

GUF 254|French Guiana | DepartmentofG... FrenchGuiana  |French Guana | Guyane
GUY 328 | Guyana Co-operative Re... |Guyana Guyana -'
'CN 612 | Pitcairn Is. Pitcairn, Henders... | Pitcairn Fitcairn Isiand

E

bl

Ly EEELEﬁ % % ;

wser

0
@
@

AVl 239 | South Georgia & .. |South Georgia an... | South Georgia an... | South Georgia an... |/
o & QT @3 SHN 654 St. Helena St. Helena Saint Helena Saint Helena

SUR 740 | Suriname Republic of Surin... | Suriname Suriname Suriname Republiek Surinam

0
1
B
3
4
5
o Home 5
Favourites 7 o 780 | Triridad & Tobago | Republic of Trinid _ Trinidad and Tob_ | Triidad and Tob il
'O c/ s |VEN 862 |Venezuels Bolivarian Republ .. Venezuela Venezuela Venezuela Republica Bolivari
E;‘ 9 ASM 16 | American Samoa Territory of Amer...  American Samoa American Samoa
o - Ed o 10 |COK 184 | Cook Is. Cook Islands Cook Islands Cook Islands VLEL AL
R a Yo@ GG 258 |French Polynesia | Territory of Fren... |French Polynesia | French Polynesia | Palynesie Francai...| Termitoire de Ja P.
- 1 =
- - = o | Wi 51| Janis 1. Jarvis Idand United States Mi.. | Jarvis Isand " o
q] % [] world Countries 13 NU 570 [Nive Niue Niue Nice
PRED 582 Samea Tndependent 5ta... | Samoa Samea
& 15T 772 Tokelau Tokelau Tokelau Tokelau
@ 6 |TON 776 Tonga Kingdom of Tonga | Tanga Tanga o WAL
Stortest path B WF 576 Walls &Futuna | Territory of the .| Walls and Futuna | Walls and Futuna | Walis et Futuna | Teritoire des Jis.
% Start 18 |ARG 32| Argentina Argentine Republic | Argentina Argentina Argentina Republica Argent
. |18 |
15 |BOL &8 |Bolivia Republic of Bolivia | Balivia Bolvia Baiivia Reepublica d Boll.
& E o [GRA 76 |Bral Federative Repu... |Erazi Eradi Brasi Republica Federa.
L 7 | 152 Chile Republic of Chile | Chile Chie Chile Reepublica d Chile
(+} A2 [Ecw 218 | Eruador Republic of Ecus | Ecuador Ecuador Ecuador Republica del Ecu
. == - - = .
Yo T criterion cep podEngth ] ‘ ] KD

j
i
)

1 Show Al Features
. K =
= = 3T

Toagles the S s o] T e yEr Coordinate: -187.5,-40.8 Scale ;150,871,134 ¥ | Rotaton: |0.0

]
LY
OO

2 % Render {DEPsGiaizs @

Examine the attributes of the shapefile. To join a table with this shapefile, we need a
unique and common attribute for each feature. In this case, the CNTRY_NAME field is
a unique identifier for each country and can be used to link this shapefile with any
other table containing the same ID.

Open the CSV file pop_data.csv in a text editor. You will notice that each row of the file
contains information about each country along with the unique identifier we saw in the
previous step. Note that this field is called CNTRY_NAME?* in the CSV. You will also
note that the POP2007 column has population value for each country.



j pop_data - Notepad

File Edit Format View Help
OID,0BJECTID,FIPS_CNTRY,GMI_CNTRY,IS0_2DIGIT,ISO 3DIGIT,ISO_NUM, SULLN s S e e tels)
@,1,FK,FLK,FK,FLK,238,Falkland Is.,-99999
1,2,FG,GUF,GF,GUF,254,French Guiana,283321
2,3,G6Y,GUY,GY,GUY,328, Guyana, 769895
3,4,PC,PCN,PN,PCN,612,Pitcairn Is.,-99999
4,5,5X,56S,G65,565,239,South Georgia & the South Sandwich Is.,-99999
5,6,5H,5HN,5H, 5HN,654,5t. Helena,7543
6,7,N5,5UR,5R,5UR, 748, Suriname , 470784
7,8,TD,TT0,TT,TT0,788,Trinidad & Tobago,1056688
8,9,VE,VEN,VE,VEN,862,Venezuela, 26084662
9,1@,A0,ASM, AS,ASM, 16, American Samoa,57663
18,11,CW, COK,CK,COK, 184, Cook Is.,21758
11,12,FP,PYF,PF,PYF,258,French Polynesia,278633
12,13,DQ,UMI,UM, ,581,Jarvis I.,-99999
13,14,NE,NIU,NU,NIU,578,Niue, -99999

14,15, WS, WSM, W5, WSM, 882, 5amoa, 176615

15,16,TL, TKL,TK,TKL, 772, Tokelau, -99999
16,17,TN, TON,TO,TON, 776, Tonga, 116921

17,18 ,WF,WLF ,WF,WLF,876,Wallis & Futuna,l6309
18,19,AR,ARG,AR,ARG, 32 ,Argentina, 48301927
19,2e,B6L,B0L,B0,B0L,68,B0livia, 9119152
20,21,BR,BRA,BR,BRA,76,Brazil, 198018647

21,22 ,CI,CHL,CL,CHL,152,Chile, 16284741

22,23 ,EC,ECU,EC,ECU, 218, Ecuador, 13755680

We could import this csv file without any further action and it would be imported. But,
the default type of each column would be a String (text). That is ok except for the

POP2007 field which contains numbers for the population. Having those imported as

text would not allow us to run any mathematical operations on this column. To tell

QGIS to import the field as a number, we need to create a sidecar file with a “.csvt”

extension. This file will have only 1 row specifying data types for each column. This file

is given in the data directory as country_pop.csvt.

m:l country_pop - Notepad

File Edit Format WView Help
"Integer”, "Integer"”, "String"”, "String", "String”, "String”, ['String",

"String”, "Integer”

Now we are ready to import the CSV file to QGIS. Go to Layer * Add Delimited Text

Layer.
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4 QoIS 2.8.4-Wien - x
Project  Edit View Settings Plugins Vector Raster Database SCP  Processing  Help
reate Layer > o B i ~ A B . L & @,_‘ — a8
3 & - < - ~ ) 3 » B
V; Add vector Layer... ctri+shiftsv P Wz @ ] zl . [k?
|—\ Embed Layers and Groups... B, Add Raster Layer... Ctrl4shift+R a
o | Add from Layer Definition File... @, A Postrs Layers... Clrl+ShftD >
Copy style /7, Add Spatalite Layer... Cirl+shift+L - % A\ Dm E ‘_‘ = D
Paste style B AddMSSQL SpatialLayer..  Clrl4Shift+M —
Open Attribute Table @, Add Orade Spatial Layer... Ctrl+5hift+0
[#] 4/ Toggle Editing &) Add WMS/WMTS Layer.. Ctrl+Shift+u
Homd '} 52ve Layer Edits ), Add Oracle GeoRaster Layer..
Favol #f Current Edits ' | @ addwesLayer..
[« Save As... 7 Add WFS Layer...
Dif I
= Save As Layer Definition File. . o Add Delimited Text Layer..
=4 || Remove Layer/Group ctl+D
- Duplicate Layer(s
» o | Duplcate Layer)
M Set Scale Visiility of Layer(s)
q, Set CRS of Layer(s) Ctl+shift+C
Set Project CRS from Layer
(- o
@ Query... culF
4 abeling
% ©2 Add to Overview
Start - )
_ 72 Add All to Overview
C‘Q ©2 Remove All from Overview
9 Stop ®- Show All Layers Ctrl+Shift+U
a
~ Hide All Layers Chrl+5hift+H
Y5 7| Criterion ® Show Selected Layers
= n © Hide Selected Layers
B St
=
—;!;- Input image I
L] 28
* s
™ -
e Coordinate: -187.1,78.2 Scale :150,871,134| v Rotaton: 0.0 2 % Render €D EPsG:a326 @

Browse to the folder containing the CSV file and select it. Make sure you have selected

File format as CSV (comma separated values). Since we are importing this as a table,

we must specify that our file contains no geometry. Select the No geometry (attribute
only table) option. Click OK.

en -
Project Edit View Layer Settngs Plugins Vector Raster Datsbase SCP  Processing Help
=l B (3 Q) s G HEN 6) ()~ & 9
ODEBRER © 8PS 50 JOR- AL N - H &
,f |*1 o o o,{ E‘D- =g (@bl f@hdll <abil cabel Gabel <abel  Cabel -
. = -] . )
£ . ? X E
Ml ' N A o
8 0 | o (% O [ PE\ 5o » B~
File Name | C:/Users/DeepikaM/Desktop/GIS data for tutorials/pop_data.csv Browse... | | —
Browser
P | . : Layer name | pop_data Encoding | UTF-8 -
] T @3
| File format ® C5V (comma separated values) Custom delimiters Regular expression delimiter
'u Home
B Favourites
@ c/
a D:/
f E:f Record options MNumber of header lines todiscard 0 = % Firstrecord has field names
@ |lm )
e Layes | Field options Trimfields || Discard empty fields || Decimal separator is comma
R s F¥HEBE L Geometry defirition ( Paint coordinates Well known text (WKT) ® o geometry (atiribute oy table)
q, % [] word_Countries
q’ Layer settings [ Use spatial index Use subset index Watch file
OID | OBJECTID | FIPS_CNTRY | GMI_CMTRY | ISO_2ZDIGIT | ISO_3DIGIT | ISO_NUM CNTRY_NAME * POP2007
@ path 1 |0 1 FK FLK FK FLK 238 Faldand Is. -09939
% 2 |1 2 FG GUF GF GUF 254 French Guiana 203321
B B3 3 |2 3 GY GUY GY GUY 328 Guyana 769035
GQ 4 |3 4 PC PCN PN PCN 612 Pitcairn Is. -89999
, Stop 5 |4 5 SX SGS GS SGS 239 South Georgia & the South Sandwich Is. [-99999
(+] 6 |5 6 SH SHN SH SHN 654 St. Helena 7543
Ve 7| criben th
Criterion I |
[EE i .
| .
4
) -
Coordinate: -188.3,3.8 Scale |:150,871,134 ~ Rotaton: 0.0 2 % Render )EPsciazzs @)

Classification dock

The CSV will now be imported as a table to QGIS.
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Project Edit View Layer Settngs Plugins Vector Raster Datsbase SCP  Processng  Help

NEBRBLR M0, L A RPORAR 06 HpeBEe-0ac - BW
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g 0% g |bE MM i gEEMPEEFESXES P AR OEMIE e > [
Browser
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' :youmbes
a D:/
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O = FEE
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»
(=}
)
@
=
9
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Shortest path
Start
Stop
[+]
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[+ Criterion <cp peglenath
B
“Schinput
&
—5
4 = -
Classification dock Coordinate: -34.4,95.5 Scale ;150,871,134 ¥ Rotation: 0.0 2 % Render ) EPsGiazzs @)

Select World_Countries layer. Right-click on it and select Properties.

/4 0GIS 2.84-Wien - X
Project Edit View Layer Setngs Plugins Vector Raster Database SCP Processing  Help
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L
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NEEE
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[ERID D

i Zoom to Layer
Show in overview
. Remove
(| Duplicate
Start Set Layer Scale Visibility
Set Layer CRS
Stop Set Project CRS from Layer
’3 Styles ’

"\/‘ - Open Attribute Table
a8 Criterion 5

/ Teggle Editing
[P —

Lty | i Save As..

Save As Layer Definition File...
Filter...

Show Feature Count
Properties

I 1 —
Toggles the gz o o
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In the Layer Properties dialog, select the Joins tab. Click on the + button at the bottom
to create a new table join.
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In the Add vector join dialog, select pop_data as the Join layer. Next we have to select
the field with unique ids in both the shapefile and the CSV. Select CNTRY_NAME* and

CNTRY_NAME as the Join field and Target field respectively. Click OK.
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Close the Layer Properties dialog and return to the main QGIS window. At this point,
the fields from the CSV file are joined with the shapefile. Right-click on the
World_Countries layer and select Open Attribute Table.
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You can now see a new set of fields, including pop_data_POP2007 field added to each

feature. Now you have access to the population value of each country from the CSV
file. Close the attribute table and return to the main QGIS window.

Right-click the World_Countries layer and select Properties.
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Select the Style tab. Select the Graduated from the drop-down menu. As we are looking
to create a population map, we want to assign different color to each country feature
based on the population count. Select pop_data_POP2007 as the Column. Select a color
ramp of your liking from the Color ramp drop-down. In the Mode, select Quantile
(Equal Count). Next click Classify. You will see a different color assigned to certain

population ranges. Click OK.
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You will now see a nice visualization of different countries as styled using population
values. Use the Zoom in tool to select a smaller area from the layer. You can play with
choosing different color ramps, changing the symbol etc to make the map look more

representative.
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You have a detailed and accurate population map of the world. You can use the same

technique to create maps based on variety of census data.

From the main menu, go to Project and save as “pop_world”. This will be used in the

next exercise.
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Working with attributes and Querying

GIS data has two parts - features and attributes. Attributes are structured data about
each feature. This tutorial shows how to view the attributes and do basic queries on
them in QGIS.

The dataset for this tutorial contains information about population of each country of

the world. The task is to query and find all the countries that have a population greater
than 100000000.

Browse to your working directory and open the “pop_world” project by double
clicking on the same. Right click on the World_Countries layer and open attribute
table.
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We are interested in the population of each feature, so pop_data_POP2007 is the field we

are looking for. You can click twice on the field header to sort the column in

descending order.
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Now we are ready to perform our query on these attributes. QGIS uses SQL-like

expressions to perform queries. Click Select features using an expression.
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In the Select By Expression window, expand the Fields and Values section and double-
click the pop_data_POP2007 label. You will notice that it is added to the expression
section at the bottom. If you aren't sure about the field values, you can click the Load
all unique values to see what the attribute values are present in the dataset. For this
exercise, we are looking to find all features that have a population greater than
100000000. So, complete the expression as below and click Select.

8.4-Wien - GIS_ a - %
Project Edit View Lal - -
ra: 2 e — [m] X f P Q
% i R » B L9
O - ¢ & P - =] 2 | ] L
5 = o
14 B U o | op_data_0BIECTIL | p_data_FIPS_CNTF|sp_data_GMI_CNTF |1p_data_IS0_2DIG |sp_data_I50_3DIG.| data_150_1| pop_date_PoP2007 |
183 183 184 |CcH | len | | 156 1321851888 | | ;[ —
= i ¥
”‘_@ ‘L@ \M 159 159 160 | N # Select by expression - World_Countries ? % hé )% B\\ Dm Iy Dist > >
150 150 151|US g |
— - D — | Expression | Function Editor
= — Expression Function:
20 0 21|BR
17 178 173 [Pk e [search Fields and Values
180 180 181/8G B | Operators Contains a list of fields fram
103 103 104|RS the layer. Sample values can
117 17 118 N1 1 “Fields and Values also be accessed via right-
A NULL click.
297 Ly ] OBJECTID
o | B | Select the field name from
39 40 |MX
39_ | Zlas"gz;gz the list then right-click to
| 188 186 187|RP S0, 2DIGIT access context menu with
o5 | 195 196 VM 1 - options to Ioad sample values
195 ] | 1S0_3DIGIT from the selected fiekd.
146 146 147|GM 1SO_NUM
= 1% 1316 = CNTRY_NAME Note:
= | LONG_NAME
94 94 95 |ET ISOSHRTNAM Loading field values from
(135 | 135 136 |TU B | UNSHRTNAM WFS layers isn't supported,
= o | LOCSHRTNAM before the layer is actually
170 170 171|IR 1 LOCLNGNAM inserted, ie. when buiding
194 194 195|TH G an STATUS queries.
215 215 220G 1
== | — Output preview:
145 145 146 |FR
123 123 124 T o . T i
4] [ [«I}]

| , - ———
- ,——i

. | e -
[ Y S 5655 1 )

Classification dock Coordinate: 7.5,86.5 Scale :150,871,134 ¥ | Rotation: 0.0 2 ®Render @Ersciazzs @

19



# al

-Wien - GIS_QGIS_tutorial

Project
i # Atribute table - World

# Select by expression - World_Countries

Vi Expresson | Function Editar
Expression Functon
'n [ [ R 2R S TR Search Field =
R pop_data_POP2007>100000000 LOCLNGNAM [4] | Double cick to add field name to expression string.
a STATUS
- SOKM Right-Click on field name to open context menu
.ﬂn saml sample value loading options.
~ LAND_SQKM o =
» Shape Leng _— E
Shape_Area
% 105 195 196 | VM VM pop_data_0ID o=
q pop_data_OBJECTID
e 146 146 147]GM DEU pop_data_FIPS_CNTRY
130 130 131]E6 EGY ~ pop_data GMI_CNTRY
@ — o o5 Er B pop_data_ISO_2DIGIT
 pop_data_ISO_3DIGIT
135 135 e TR pop_data_SO_NUM
& |m i TR BN pop_dsta_POP20D7
_ 194 14 185 TH THA [ Math
; q - Conversions
@ 219 HE Z|EE 23 (D) () Date and Time Load values | all unique 10 samples
, 145 145 146 |FR FRA Output preview: 0
a 74 75 UK GBR
74
Close.
"\/"[“j v |2 123 24T ™A ) ) ‘ ‘ = ]
- = = = = } } ]
s J GO
BG & d Show All Features |
| T = ———
- ﬁ\i
11 feature (S EELE o e T o Coordinate: -15.7,-87.2 Scale :150,871,132 ~ Rotation: |0.0 2 ®Render @D eEPsGiazze @

Click on Close and return to the main QGIS window. You will notice that a subset of
countries is now rendered in yellow. This is the result of our query and you are seeing
all places from the dataset that have the pop_data_POP2007 attribute value greater than

100000000.
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Lets conditional operators now. We want to know the countries that have values
greater than 10000000 and less than 50000000.

Again, repeat the same procedure as above to get to select features using an expression
window and type the following expression.
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Click on Close and return to the main QGIS window. You will notice that a subset of
countries now rendered in yellow is the result of our second query and is quite
different from our first query.
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TOPOGRAPHIC ANALYSIS

Open Layer »* Add Raster Layer and browse to the “fcd_dem”
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You will see the terrain data rendered in the QGIS Canvas. Each pixel in the terrain
raster represents the average elevation in meters at that location. The dark pixels
represent areas with low altitude and lighter pixels represent areas with high altitude.
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We will now generate contours from this DEM data. Select the contour tool from Raster
» Extraction » Contour
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In the Contour dialog, select fcd_dem as the Input file. Name the Output file for
contour lines as contours.shp. We will generate contour lines for 10m intervals, so put
10 as the Interval between contour lines. Also check the Attribute name option so
elevation value will be recorded as attribute of each contour line. Click OK.

,/ Contour

I

Input file (raster) fed_dem w7 Select...

Output file for contour lines (vector) Select...

Interval between contour lines 10.000

O

X Attribute name
ELEV
If not provided, no elevation attribute is attached.

X Load into canvas when finished

gdal_contour -a ELEV -i 10.0 "C:\\Users\\Admin\\Desktop\\QGIS tutorials\\DEM, hill
shade\\DEM_data\\fcd_dem.ovr" —_—

Once the processing is complete, you will see contour lines loaded into the canvas.
Each line in this layer represents a particular elevation. All points along a contour line
in the underlying raster would be at the same elevation. The closer the lines, the steeper
the slope. Let’s inspect the contours a bit more. Right click on the contours layer and
choose Open Attribute Table.
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You will see that each line feature has an attribute named ELEV. This is the height in
metres that each line represents. Click on the column header a couple of times to sort
the values in ascending order. Here you will find the line representing the lowest
elevation in our data. Similarly, you can sort it in descending order to find the highest
elevation in our data.
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Click on any row in the attribute table to select it, and click on the Zoom to selection
button.
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Switch to the main QGIS window. You will see the selected contour line highlighted in
yellow.
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Now let us create a hillshade map from the raster. Select Raster » Analysis * DEM
(Terrain Models).
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In the DEM (Terrain Models) dialog, choose fcd_dem as the Input file. Name the
Output file as Hillshade.tif. Choose Hillshade as the Mode. Leave all other options as
is. Make sure the Load into canvas when finished option is checked, and click OK.
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The following dialogue box will pop-up, choose CRS as WGS 84. Click OK.
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Once the process finishes, you will see yet another raster loaded into QGIS canvas.
Since you maybe zoomed-in near the selected contour in last step, right click on the
Hillshade layer and choose Zoom to Layer Extent.
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Now you will see the full extent of the Hillshade raster.
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GEO-REFERENCING

Georeferencing in QGIS is done via the ‘Georeferencer GDAL’ plugin. This is a core
plugin - meaning it is already part of your QGIS installation. You just need to enable it.
Go to Plugins * Manage and Install Plugins and enable the Georeferencer GDAL plugin

in the Installed tab. Details on how to use plugins is provided in the earlier exercised.

Project Edit View Layer Settngs Plugins Vector Raster Datsbase SCP  Processing Help

O

[

[+]
4
Bl

Home

el
- Q

e e B
o

Start

Ve~
£ Criterion Length

SCP Dock:

BEOR 0D 2o PLARER

=
Sl abg b ab ab| abg! abe abg!
mw o) o 0 T L ﬁ>
- - -
[@e
Search | geore

1} Another DXF Importer / DXF2Shape
1 Freehand raster georeferencer

2} INSPIRE Nederland plugin voor QG
o JRectifier
. Red Layer

‘E&&i‘nm

Classication dock

e e m

ﬁ'\:q'@b Qﬁ-u__j;%'ﬂ » Q?

e JOERIES B

a

Georeferencer GDAL

Georeferencing rasters using GDAL

Category: Raster
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ltr/plugins/georefplugin.dil)
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The plugin is installed in the Raster menu. Click on Raster *» Georeferencer °*

Georeferencer to open the plugin.
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The plugin window is divided into 2 sections. The top section where the raster will be
displayed and the bottom section where a table showing your GCPs will appear.
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Now we will open our JPG image. Go to File » Open Raster. Browse to the image of the
scanned map and click Open.
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In the next screen, you will asked to choose the raster’s coordinate reference system
(CRS). This is to specify the projection and datum of your control points. If you have
collected the ground control points using a GPS device, you would have the WGS84
CRS. If you are geo-referencing a scanned map like this, you can obtain the CRS

information from the map itself. Looking at our map image, the coordinates are in
Lat/Long. There is no datum information given, so we have to assume an appropriate
one. Since it is India and the map is quite old, we can bet the Everest 1830 datum

would give us good results.
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You will see the image will be loaded on the top section.
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You can use the zoom/pan controls in the toolbar to learn more about the map.
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Now we need to assign coordinates to some points on this map. If you look closely, you
will see coordinate grid with markings. Using this grid, you can determine the X and Y
coordinates of the points where the grids intersect. Click on Add Point in the toolbar.
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In the pop-up window, enter the coordinates. Remember that X=longitude and
Y=latitude. Click OK.
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Now, zoom the layer to full extent and select another GCP moving in the clock-wise

direction.
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Similarly, add at least 4 GCPs covering the entire image. The more points you have, the

more accurate your image is registered to the target coordinates
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Once you have enough points, go to Settings -> Transformation settings.
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In the Transformation settings dialog, choose the Transformation type as Thin Plate

Spline. Name your output raster as georeferenced.tif. Choose EPSG:4326 as the target

SRS so the resulting image is in a widely compatible datum. Make sure the Load in
QGIS when done option is checked. Click OK.
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Back in the Georeferencer window, go to File » Start georeferencing. This will start the

process of warping the image using the GCPs and creating the target raster.
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Once the process finishes, you will see the georeferenced layer loaded in QGIS.
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The georeferencing is now complete. But as always, it's a good practice to verify your
work. How do we check if our georeferencing is accurate? In this case, load the
IND_dist shapefile provided in the data and add it using add vector layer. You will
notice they match up pretty nicely. There is some error and it can be further improved
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by taking more control points, changing transformation parameters and trying a
different datum.
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DIGITIZATION

Digitizing is one of the most common tasks that a GIS Specialist has to do. Often a large
amount of GIS time is spent in digitizing raster data to create vector layers that you use
in your analysis. QGIS has powerful on-screen digitizing and editing capabilities that
we will explore in this tutorial.

Overview of the task
We will use a raster topographic map and create several vector layers representing
polygon, line and point features around a park.

Procedure
Go to Layer * Add Raster Layer and browse to “\digitization\data\ ”54n2.tif"
and click Open.
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This is a large raster file and you may notice that when you zoom or pan around the
map, the map takes a little time to render the image. QGIS offers a simple solution to
make rasters load much faster by using Image Pyramids. QGIS creates pre-rendered
tiles at different resolutions and these are presented to you instead of the full raster.
This makes map navigation snappy and responsive. Right-click the
“\digitization\ data\ ”54n2.tif”layer and choose Properties.
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Choose the Pyramids tab. Hold the Ctrl key and select all the resolutions offered in the

Resolutions panel. Leave other options to defaults and click Build pyramids. Once the
process finishes, click OK
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Back in the main QGIS window, use the Zoom tool to locate Yamuna river area. We
will be digitizing this as a polygon.

43



Z QGIS 284-Wien - o x
Froject Edt View Lojer Settogs Plughns Vecor Raster Dabose Vieb Processng Rastersats Help

DeBRRR O FL,ANPLARAR 6 - K- R BEs-0 e @y BW

P /B RAD T B SANEREE & 4P

8 8 R MK (% M M A [ b2

Browser
cov3

«

Shortest path

BSees BP0 IFNANS

| 3
.
£ |
»
e
Y
@
@
%
,ll
Vo
B
_‘#‘
%
\»
]

Select the Digitizing tab in the Options dialog. Set the Default snap mode to To vertex
and segment. This will allow you to snap to the nearest vertex or line segment. I also
prefer to set the Default snapping tolerance and Search radius for vertex edits in pixels
instead of map units. This will ensure that the snapping distance remains constant
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regardless of zoom level. Depending on your computer screen resolution, you may
choose an appropriate value. Click OK.

Now we are ready to start digitizing. We will first create a roads layer and digitize the
roads around the park area. Select Layer * New * New Spatialite Layer.... You may also
choose to create a New Shapefile Layer... instead if you prefer. Spatialite is an open
database format similar to ESRI's geodatabase format. Spatialite database is contained
within a single file on your hard drive and can contain different types of spatial (point,
line, polygon) as well as non-spatial layers. This makes is much easier to move it
around instead of a bunch of shapefiles. In this tutorial, we are creating a couple of
polygon layers, a line layer and a point layer, so a Spatialite database will be better
suited. You can always load a spatialite layer and save it as a shapefile or any other
format you want.
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In the New Spatialite Layer dialog, click the ... button and save a new spatialite
database named Yamuna_Topo.sqlite. Choose the Layer name as River and select
Polygon as the Type. The base topographic map is in the EPSG:2193 - NZGD 2000 CRS
(check), so we can select the same for our roads layer. Check the Create an
autoincrementing primary key box. This will create a field called pkuid in the attribute
table and assign a unique numeric id automatically to each feature. When creating a
GIS layer, you must decide on the attributes that each feature will have. Since this is a
roads layer, we will have 2 basic attributes - Name and Class. Enter Name as the Name
of the attribute in the New attribute section and click Add to attribute list.
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Similarly create a new attribute Class of the type Text data. Click OK.
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Once the layer is loaded, click the Toggle Editing button to put the layer in editing
mode.
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Click the Add feature button. Click on the map canvas to add a new vertex. Add new

vertices along the road feature. Once you have digitized a road segment, right-click to
end the feature.

Note: You can use the scroll wheel of the mouse to zoom in or out while digitizing. You
can also hold the scroll button and move the mouse to pan around.
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After you right-click to end the feature, you will get a pop-up dialog called Attributes.
Here you can enter attributes of the newly created feature. Since the pkuid is an auto-
incrementing field, you will not be able to enter a value manually. Leave it blank and
enter the road name as it appears on the topo map. Optionally, assign a Road Class
value as well. Click OK.
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The default style of the layer is a polygon. Let's change it so we can better see the
digitized features on the canvas. Right click the River layer and select Properties.
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Select the Style tab in the Layer Properties dialog. Choose a No Brush style from the Fill
styles. Click OK.
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Now you will see the digitized river feature clearly. Click Save Layer Edits to commit
the new feature to disk.
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Before we digitize remaining area, it is important to update some other settings that are
important to create an error free layer. Go to Settings * Snapping Options....
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In the Snapping Options dialog, check the Enable topological editing. This option will
ensure that the common boundaries are maintained correctly in polygon layers. Also
check the Enable snapping on intersection which allows you to snap on an intersection
of a background layer.
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Now you can click Add feature button and digitize roads and buildings around the
river. Make sure to click Save Edits after you add a new feature to save your work. A
useful tool to help you with digitizing is the Node Tool. Click the Node Tool button.
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Once the node tool is activated, click on any feature to show the vertices. Click on any
vertex to select it. The vertex will change the color once it is selected. Now you can click
and drag your mouse to move the vertex. This is useful when you want to make
adjustments after the feature is created. You can also delete a selected vertex by
clicking the Delete key. (Option+Delete on a mac)
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Vabdation finished (1 error(s) found).

Once you have finished digitizing all the roads, click the Toggle Editing button.
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Now we will create a point layer representing the Ferry service point. Go to Layer *
New » New Spatialite Layer.... Select the topo.sqlite database from the dropdown list.

Name the new layer as Park. Select Polygon as the Type. Create a new attribute called
Name. Click OK.

# QGIS 284-Wien - o
Project Edt View Loyer Settngs Plugins Vector Roster Datsbase Web Processng RasterStats Help

DeERBAR s[e*LssRPPLRAAR 6 - B-meBE=s-0 3 @3- BW

A/BRBA B0 "EANETRES & 40N
ERBREMBAMMANE WEBO0®OCES
S I — : -
Vo e v3 s ) 7 New Spatialite Layer 7 ‘
:';E-&':::.-. . v“ Ontoboe | CfUserAdmiDeskop/ QGIS tomsi/ogha [ .| |
& s 1 § . name |
AR W o
B pisa | I
e Adwanced Dgreng s A : ® Font
@ CAD tools are not enabled for the current map tool
Q (Pan)
Layers
@ oswvaaEn
e
% §lm
’. X ¥ san2
I3
‘Shortest path
4 Start
|
& | swp
w2 |
o Langth
Lengtn
Time | ==
Calcdate | | Bpot || Cear |
Sanen

54



Click the Add feature button and click on the map canvas to add a point vertex.
Digitize the point representing the Ferry point. Right-click to finish the point.
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Right-click to finish the point and enter the attributes. Click Toggle Editing to finish
editing the Ferry Services.

Now it is time to digitize a buildings layer. Create a new polygon layer named
Buildings by going to Layer * New *» New Spatialite Layer.
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Once the Buildings layer is added, turn off the Parks and Roads layer so the base topo
map is visible. Select the Buildings layer and click Toggle Editing
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Digitizing buildings can be a cumbersome task. Also, it is difficult to add vertices
manually so that the edges are perpendicular and form a rectangle. We will use a
plugin called Rectangles Ovals Digitizing to help with this task. Once the Rectangles
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Ovals Digitizing plugin is installed, you will see a new toolbar appear above the
canvas.
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Zoom to an area with the buildings and click Rectangle by Extent button. Click and
drag the mouse to draw a perfect rectangle. Similarly, add remaining buildings.
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Click at the center of the building and drag the mouse to draw a vertical rectangle. We
need to rotate this rectangle to match the image on the topo map. The rotate tool is
available in the Advanced Digitizing toolbar. Right-click on an empty area on the
toolbar section and enable the Advanced Digitizing toolbar.

Save the layer edits and click Toggle Editing once you finish digitizing all buildings.
You can drag the layers to change their order of appearance.
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The digitizing task is now complete. You can play with the styling and labelling
options in layer properties to create a nice looking map from the data you created.
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LAYOUT

Adding XY data, vector styling and map composition in QGIS
DATASETS in: QGIS_Adding XY data, vector styling, map composition
Exporting GPX data format (collected using GPS) to excel file.
This be
https:/ /mvgeodata.cloud /converter/ gpx-to-xlsx

can done using an online conversion tool
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Simply upload your GPX file by clicking “browse files to convert” option and an excel
tile with the geographic coordinates can be downloaded. Save this file as “gps_pt” to
your working directory. Your excel file should at least contain the following columns

tilled with your point locations data in this format.
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Now, to work with the point shapefile and other vector datasets you need to install

QGIS software (open source) in your system.
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Importing data from .csv file (comma delimited) and shapefiles.
Launch QGIS from its desktop shortcut.
Open QGIS Desktop 2.8.4. You will have a new, blank map.

To import the GPS collected data to QGIS, you will have to save it as a .csv file and
need at least 2 columns which contain the X and Y coordinates. If you have a
spreadsheet, use Save As function in your program to save it as a CSV (comma
delimited) file.

Click on Layer—> add layer->add delimited text layer.
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In the Create a Layer from a Delimited Text File dialog, click on Browse and specify the
path to the .csv file you just saved. In the File format section, select CSV and check Tab.
The Geometry definition section will be auto-populated if it finds a suitable X and Y
coordinate fields. Check DMS coordinates. In our case they are ‘lon” and ‘lat’. You may
change it if the import selects the wrong fields. Click OK.

Note: It is easy to confuse X and Y coordinates. Latitude specifies the north-south

position of a point and hence it is a Y coordinate. Similarly, Longitude specifies the
east-west position of a point and it is a X coordinate.
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Next, a Coordinate Reference System Selector will ask you to select a coordinate
reference system. Since your coordinates are in Degree Minute seconds (DMS), you

should select WGS 84. Click OK.
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You will now see that the data will be imported and displayed in the QGIS canvas.
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Adding other vector datasets (shapefiles).

Look for the Add Vector Layer button: V;
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Click on it to open the following dialog;:
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Click on the Browse button and navigate to the file E:\ QGIS_tut\ data\roads.shp (in
your course directory). With this file selected, click Open. You will see the original
dialog, but with the file path filled in. Click Open here as well. The data you specified
will now load. Similarly add “buildings.shp and natural.shp”.

Your vector datasets will be displayed in the QGIS canvas
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Now would be a good time to save your work.
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Click on the Save As button: L
Viewing Layer Attributes

It's important to know that the data you will be working with does not only represent
where objects are in space, but also tells you what those objects are.

From the previous exercise, you should have the roads and layer loaded in your map.
What you can see right now is merely the position of the roads. To see all the data
available to you, with the roads layer selected in the Layers panel (on extreme left),
right click on roads layer and select ‘open attribute table’. It will show you a table with
more data about the roads layer. This extra data is called attribute data.

# QGIS 2.8.4-Wien —
Project Edit View Layer Settngs Plugins Vector Raster Datsbase Web 5CP Processing  Help

0 3 @5;3"'}9}9;‘";559@}3; & @@

=
o @bl [@J| @by ‘abe (ahgl ‘abcl (ab lcsw A
&) L M

@ 3 @ t9

B V. e =
[ >

BUE R an: SEEMPRESEOXES Poam 4L OmmED[:

wser

Home:
Favourites

Vorowd
=

B oao=vEEn
o = 0 Zoom to Layer
C Show in overview
. Remove
@ (| Duplicate
% Set Layer Scale Visibility
Start Set Layer CRS
@a Set Project CRS from Layer B
9 5o Styles >
a & Open Attribute Table
Vo~ ) / Teggle Editing
& Criterion =
Save ...
bt ]
Lﬁz “Sinput|  Save AsLayer Definition File..
Filter... -
|

Show Feature Count
Properties

Rename
Toggles meﬁé‘é’s'm’a“ﬂu":n C Coordinate: 77.1127,28,5433 Scale  1:37,214 ~ Rotation: 0.0 - | M/ Render @

65


https://docs.qgis.org/2.8/en/_images/mActionFileSaveAs.png
https://docs.qgis.org/2.8/en/_images/mActionFileSaveAs.png

o3

S AHSSANNAN

The lines that you can see on your map represent where the roads go; this is the spatial
data. These definitions are commonly used in GIS, so it’s essential to remember them!
You may now close the attribute table. Vector data represents features in terms of
points, lines and polygons on a coordinate plane. It is usually used to store discrete
features, like roads and city blocks.

Before heading to map composition, we should first stylize our data elements to
convey meaningful information. This will be done by adding label to the layers,
assigning meaningful symbology and colours to different layers. For instance, natural
areas in our data should ideally be represented with green colour.

Let’s get started!!
Symbology and labels

The symbology of a layer is its visual appearance on the map. The basic strength of GIS
over other ways of representing data with spatial aspects is that with GIS, you have a
dynamic visual representation of the data you're working with.

To change a layer’s symbology, open its Layer Properties. Let's begin by changing the
colour of the ‘natural’ layer.

Right-click on the natural layer in the Layers list.

Select Properties in the menu that appears.

Note: By default, you can also access a layer’s properties by double-clicking on the
layer in the Layers list.
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In the Properties window:
Select the Style tab at the extreme left:
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Click the colour select button next to the Colour label. A standard colour dialog will
appear.

Choose a green colour and click OK.

Click OK again in the Layer Properties window, and you will see the colour change
being applied to the layer.

Similarly, you can change type of line and polygon style for roads and buildings layer.
Choose as per your interest.

Let’s add labels to the buildings layer.

Click on buildings layer in the layer menu, go to properties and select labels tab.

Check “label this layer with” option and change it to “name” from scroll down menu.

67



Project Edit View layer Setings Piugins Vector Raster Datsbase Web SCP FProcessing Help
. o ca o

= / Layer Properties - build_name | Labels 7 x fig o [T~ 2

» / < %] Label this layer with | name - L1

U8 Ux 1

¥ TextfBuffer sample

Lorem psum BL/{,\ jel. - | 4+JOLS = B

Lorem Ipsum D H

abe Text Textstyle
ot
< ¢ Formattng Font MS Shel Dig 2
858 Buffer
@ saciorond Stle Normal
\J Shadow
& dacament (= K=" B [ frvsiane
7 Rendering

Size 8.2500

points
Transparency [ 0%

Typecase | Nochange

Spacng  letter |0.0000

word | 0.0000

Blendmode | Normal

D) f ||
erdlnate: 77.14500,28.55568 Scale | 1:18,603 = Dersaiazze @

~ | Rotation: | 0,0

You can change the color, size and font of the labels in this window. Explore a bit and
choose the final settings and click OK. Similarly, do the same for roads layer and your
GPS locations also.

At this stage your data should look something like this:
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Composing a Map

Our dataset contains roads and buildings outside of JNU also. However, for this
tutorial we will compose a map of features located inside JNU.
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Click the Zoom In button ** and draw a rectangle around JNU to zoom to JNU area.
You can also scroll the mouse button to use the same functionality.
Now we can start to assemble our map. Go to Project * New Print Composer.
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You will be prompted to enter a title for the composer. You can leave it empty and
click Ok.

Note: Leaving the composer name empty will assign a default name such
as Composer 1.

© ) N
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| -

Ok, | Cancel

In the Print Composer window, click on Zoom full to display the full extent of the

Layout. Now we would have to bring the map view that we see in the QGIS Canvas to
the composer. Go to Layout * Add Map.
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Once the Add Map button is active, hold the left mouse button and drag a rectangle
where you want to insert the map.
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You will see that the rectangle window will be rendered with the map from the main
QGIS canvas. The rendered map may not be covering the full extent of our interest

area. Select Layout-> Move item content to pan the map in the window and center it in
the composer.
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Now your map is looking good on the page, but your readers/users are not being told
what’s going on yet. They need some context, which is what you'll provide for them by
adding map elements.

Now that we have the map inset ready, we will add a grid to the main map. In the Item
properties tab, scroll down to the Grids section. Click the Add a new grid button.
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By default, the grid lines use the same units and projections as the currently selected
map projections. However, it is more common and useful to display grid lines in
degrees. We can select a different CRS for the grid. Click on the change... button next
to CRS.

" | £ Coordinate Reference System Selector ? X p= = i
] Ik . [ - =
< | s E @l ¢
Filter
Ttey i
' F\ 1| Recently used coordinate reference systems - Command history
Trems
Authority ID
- L2/ - Item
x Map 0
Composition | Item properties | Atlas generation
4 | Item properties
Coordinate reference systems of the world Hide deprecated CRSs [tap 0
Grid 1
|Cuurd\nate Reference System Authority ID tl
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Vioiral 1875 (Paris) EPSG:4811
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(<1 | G
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Selected CRS: | WGS 84
X 0.000000000000 :
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e -
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-
al 1EN D

In the Coordinate Reference System Selector dialog, enter 4326 in the Filter box. From
the results, select the WGS84 EPSG:4326 as the CRS. Click OK.

Select the Interval values as 0.005 degrees in both X and Y direction. You can adjust
the Offset to change where the grid lines appear.

Change Interval units to map units from scroll down menu.
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Scroll down to the Grid frame section and select a frame style that suits your taste. Also
check the Draw coordinates box. Change format to Degree Minutes.

Now we will add a North Arrow to the map. The Print Composer comes with a nice

collection of map-related images - including many types of North Arrows.
Click Layout - Add Image.

Holding your left mouse button, draw a rectangle on the top-right corner of the map
canvas. On the right-hand panel, click on the Item Properties tab and expand the
Search directories section and select the North Arrow image of your liking.
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Now we will add a scale bar. Click on Layout * Add Scalebar.
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Click on the layout where you want the scalebar to appear. In the Item Properties tab,
make sure you have chosen the correct map element for which to display the scalebar.
Choose the Style that fit your requirement. In the Segments panel, you can adjust the
number of segments and their size.
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Let’'s add a title. ® Click on this button:

Click on the page, above the map, and a label will appear at the top of the map.

Click on the Item Properties tab in the side panel of the Composer window and change
the text to a suitable title for your map. You can change the size and font type of the
title from Item properties window. (Explore)
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The map reader also needs to be able to see what various things on the map actually
mean. In some cases, like the place names, this is quite obvious. In other cases, it's more
difficult to guess, like the colours of the farms. Let’s add a new legend.

O=

Click on this button ~ = on the left panel and click on map page to add the legend.
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Explore item properties and set the font and sizes as appropriate.
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Finally, the map is ready for export! You'll see the export buttons near the top left

corner of the Composer window.

’

There are three export formats to choose from:

Export as Image %

Export as SVG !
Export as PDF

Click any of these, choose a save location and a file name as usual.

Click Save.

Installing plugins in QGIS

Open QGIS. Click on Plugins * Manage and Install Plugins.... to open the Plugin

Manager dialog.
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Even if this is your first time using QGIS, you will see a lot of plugins listed under the
Installed tab. This is because they are Core Plugins and were installed during QGIS

installation.
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Let's enable one of the plugins. Check on the checkbox next to Street View Plugin. This

will enable the plugin and you will be able to use it. One thing to note is that plugins

have the ability to insert menu items at various locations and create new panels and

toolbars. Sometimes it is difficult to know how to find the newly enabled tools. Once

clue is to look in the plugin description. Click Close.
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Now that the Street View is enabled, you can go to the Vector->Spatial Query to use

the functionality added by the plugin
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External plugins are available in the QGIS Plugins Repository and need to be installed
by the users before using them. An easy way to browse and install these plugins is by
using the Plugin Manager tool.

Open QGIS. Click on Plugins * Manage and Install Plugins.... to open the Plugin
Manager dialog.
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Click on Not Installed tab. Here you will see a list of plugins listed.
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For this tutorial, let's find and install a plugin called 'RasterStats'. As you start typing
ras in the search box, you will see the search results below. Click on the RasterStats.
Next, click on Install plugin button to install it.
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Once the plugin is downloaded and installed, you will see a confirmation dialog
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If you noticed, there was no mention of the plugin category in the description. That

makes it hard to determine how to access the newly installed plugin. Most external

plugins are installed under the Plugins menu itself in QGIS. Click on Plugins *

RasterStats and you will see the newly installed plugin. Usually, external plugins also
install a button in the Plugins toolbar also. You may also use that button to access the

plugin.
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Now you know how to install and find an External Plugin in QGIS. Let's explore some
advanced options. Sometimes you are looking for a specific plugin, but cannot find it in
the Get more tab. It maybe because the plugin is marked Experimental. Here is how to
install experimental plugins.

Open Plugin Manager by Plugins * Manage and Install Plugins. Click on the Settings

tab. You will see an option called Show also experimental plugins. Click the checkbox
next to it, to enable it.
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You will see a new tab called New. The newly enabled experimental plugins will
show up here.
Note - The New tab will appear only temporarily once you enable the experimental
plugins. The next time you open Plugin Manager, the experimental plugins will
show alongside regular plugins in the Get more tab.
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Let's install a plugin called WalkingTime. Click on the plugin name and then
Click Install.

P
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This is a new plugin

M. This plugin is experimental

Walking time

0D

Layers 8% Calculate walking travel time from linestring vector
60 v P@EE L setiogs layer, based on slope derived from an elevation
o 2 Ls raster

The Walking time is a QGIS python plugin that uses Tobbler's
hiking function to estimate the travel time along 3 line

depending on the slope. The input data required are a vector
Layer with lines and a raster layer with elevation values. One
can adjust the base velodity (on flat terrain) according to the

plugin for 3l elements of the vector layer, or only on selected

utes. The plugin can also been used to prepare a network
(araph) to perform network analysis when the use of travel
walking time 3s cost is intended.

Shortest path &%)

21 rating vote(s), 6860 downloads

Tags: vector,routing,network analysis [=]
More info: homepage tracker code repository 2
[L [

Upgrade al | Install plgin

A [ ~

Criterion Length -

Close Help
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Once the plugin is downloaded and installed, you will see a confirmation dialog.
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M This plugin is experimental
Walking time =
Calculate walking travel time from linestring vector

layer, based on slope derived from an elevation
raster

The Walking time is a QGIS python plugin that uses Tobbler's
hiking function to estimate the travel time along a ine
depending on the slope. The input data required are a vector
layer with lines and a raster layer with elevation values.
ase velocity (on flat terrain) according to the
type of walking or walker. By default, the value used 1s 5 km \ h.
The plugin update or create fields with estimated time in
minutes in forward and in reverse direction. One can run the ||
ments of the vector layer, or only on selected
routes. The plugin can also been used to prepare a network
(graph) to perform network analysis when the use of travel
walking time as cost is mtended.

¥ 21 rating vote(s), 6860 downloads

Tags: routing, network analysis, vector =
Moca inko: homenane_tracker eode renositore 2
[+ Ko
Upgrade ail Uninstal plugin Reinstall plugin
Close Help
%2
suten
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You can download any plugin available in the QGIS repository by following these
steps.
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Contact for details

Prof. P K Joshi

School of Environmental Sciences
Jawaharlal Nehru University
New Delhi 110 067 India

Email: pkjoshi27@hotmail.com

Note: A Document for Summer/Winter School or Training under the SUNRAISE Project

Co-funded by the
Erasmus+ Programme
of the European Union
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