.*‘ / A\ Manual of Quantum
148! GIS for Basic Forestry
Applications

Version 1.0

Forest Survey of India
Ministry of Environment, Forest & Climate Change, Government of India
Kaulagarh Road, Dehradun-248195







A Manual of Quantum
GIS for Basic Forestry
Anplications

Version 1.0
(an open source software)

Training and Forest Inventory Division
Forest Survey of India

Ministry of Environment, Forest & Climate Change, Government of India
Kaulagarh Road, Dehradun-248195



A Manual of Quantum GIS for Basic Forestry Applications
Version 1.0, 2019

© Forest Survey of India

ISBN: 978-81-941018-2-6

Dr. Madhu Negi Bist
(Contributor)

Under the guidance of;

Dr. Subhash Ashutosh, IFS

Director General, Forest Survey of India




Preface

Remote Sensing and GIS has found diverse applications in forestry. For monitoring
and assessment of forest resources, use of Remote Sensing and GIS has now become
inevitable. With the implementation of National Working Plan Code 2014, there is
extensive use of GIS in preparation of working plans. In this scenario, it is need of the
hour to develop capacity of the State Forest Departments in using GIS software
which are easily available to the users and are easy to operate.

Quantum GIS (QGIS) is one such software which is a freely downloadable and open source software of
GIS applications. QGIS provides excellent capabilities, stable operation and support numerous vector,
raster, database, formats and functionalities. Like other GIS applications, QGIS provides a
geographical user interface wherein different layers of spatial data can be displayed and analysed.
Many commercial GIS software available in the market are very expensive and cost a huge financial
burden onusers notonly in purchasing licenses but also for their annual maintenance.

Considering numerous uses of GIS in different forestry applications and heavy cost of proprietary
software, FSI has included modules on QGIS in its training programmes to develop capacity of the
State Forest Departments (SFD) in use of QGIS.

The Manual of Quantum GIS for Basic Forestry Applications Version 1.0, developed by FSl is a step in
popularising QGIS in the SFDs. The manual contains different chapters describing the basic concepts
of QGIS and easy to understand steps illustrated through screen shots of GUIs. The manual will enable
users to understand and perform basic GIS analysis such as geo-referencing, creating geo-spatial
layers, vector processing, map composition etc.

| acknowledge the sincere efforts done by Dr. Madhu Bist, Project Scientist in preparing this manual.
She has developed deep understanding of different functionalities of QGIS software. Contributions of
Shri Sushant Sharma JD (TFID) and Shri Prakash Lakhchaura DDG are acknowledged. Thanks are also
due to other officers and staff of FSI who have contributed in preparation of the manual. | hope, the
manual will be immensely useful to the SFDs. FSlisin the process of developing an advanced manual
on QGIS also for different forestry applications and the same will be shortly made available to the
users.

23 May, 2019 (Dr. Subhash Ashutosh)
Director General, FSI
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CHAPTER 1:

QUANTUM GIS
D e—

QGIS is an Open Source Geographic Information System. QGIS was first developed and established as
aproject Source Forge in 2002. QGIS known as Quantum GIS is a cross-platform, free and open source
Geographic Information system (GIS) application that provides capability of data viewing, editing and
analysis of spatial data. QGIS allow users to create maps with many layers using different map
projections. It currently runs on multiple operating systems, most Unix platforms, Windows, and
macOS. QGIS is developed using the Qt toolkit (https:/www.qgt.io) and C++. Therefore, easy-to-use
graphical user interface (GUI). QGIS aims to be a user-friendly GIS, providing common functions and
features. Theinitial goal of the project was to provide a GIS data viewer.

QGIS supports a number of raster and vector data formats. QGIS supports vector, raster and database
formats. It supports many common spatial data formats (e.g. ESRI Shapefile, geotiff) with new format
support easily added using the plugin architecture.

QGIS is released under the GNU General Public License (GPL). Developing QGIS under this license
means that you can inspect, modify the source code and always have access to a GIS program that is
free of cost and can be freely modified.

What QGIS can do?

e View spatial data.

e Digitise points, lines and polygons.

e Import GPS datain GIS layer, view GPS data (point, line, polygon on Google earth).
e Georeference Satelliteimages including Google earth images.

e Measure area, perimeter, length.

e Compose maps on desirable scale.

e Create buffer along the roads around the villages, forest etc.

Note: Installation of QGIS Software

e Insertthe Compact disc (CD) where the Software is saved.

e Doubleclick on QGIS .exe setup file and click on next button.

e ReadtheLicense Agreement and click on | Agree button.

e Choose the location (Local Drive) you want to install the software and click on next button then
clickinstall.

e Please wait while installation and extraction process is in progress.

e \Wheninstallation is completed, click on Finish button and open the software.
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11 QUANTUMGIS GRAPHICAL USERINTERFACE

When QGIS starts, you are presented with the GUl as shown in the figure:
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The QGIS GUIis divided into five areas:

1. Menu Bar: Provides access to various QGIS features using a standard hierarchical menu.

2. Tool Bar: Provides access to most of the functions as the menus, plus additional tools for
interacting with the map.

3.  Map Legend: Lists all the data layers in the project. This area also allows to change style or label
the layer.

4. Map View: The map displayed in this window will depend on the vector and raster layers you
have chosentoload.

5. Status Bar: The status bar shows you your current position in map coordinates as the mouse
pointer is moved across the map view.

e Using these five areas (as mentioned above), you can add a data layers, zoom to a specific area
in the data, hide or show relevant layers and see the coordinates, scale and projection of your
displayed map.

NOTE: You can use middle button of your mouse to pan the map.
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CHAPTER 2:

GEOREFERENCER PLUGIN

e  The Georeferencer Plugin is a tool | lcon [ Purpose Icon | Purpose
for generating world files for rasters. '0 Open raster ’, Start georeferencing
It allows you to reference rasters to o |CGemends GDAL Scrpe "8 | Load GCP Points
geographic or prc?Jected coordlna.te ;g Save GCP Points As ;’ Transformation settings
systems by creating a new GeoTiff > Add Point 9 | Delete Point
or by adding a world file to the | 8 | MoveGCP Poini U | pw
existing image. The basic approach )" Zoom In #~ | Zoom Om
to georeferencing a raster is to A | Zoom To Layer #d | Zoom Last
locate points on the raster for which #8 | Zoom Next OF | Liok Georetercacer QGIS
you can accurately determine ’4 Link QGIS to Georeferencer e Full histogram stretch
coordinates. [ Local histogram stretch

Table: Georeferencer Tools

e AsXandY coordinates (DMS (dd mm ss.ss), DD (dd.dd) or projected coordinates (mmmm.mm)),
which correspond with the selected point on the image, two alternative procedures can be used:

(i) Enterthe GCP's (Ground Control Points) by specifying coordinates manually:
It involves selecting multiple points/ GCP's on the raster, specifying their coordinates, and

choosing a relevant transformation type. The more GCP's provides the better would be the
result.

(ii) Using already georeferenced layers:
The georeferenced layer can be either belong to vector or raster data that contain the same
objects/features that you have on the image to georeference. In this case, you can enter the
coordinates by clicking on the reference dataset loaded in the QGIS map canvas.

2.1 Entering ground control points (GCPs)

e  To start georeferencing 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.

e Usingthe ;’ Add Point button, add points to the main working area and enter their coordinates
(see Figure). For this procedure there are three options:
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Clickonapointintherasterimage and enter the Xand Y coordinates manually.

b.  Clickonapointin the rasterimage and choose the #” from map canvas button to add the X
and Y coordinates with the help of a georeferenced map already loaded in the QGIS map

canvas.

c.  Withthe#% button, you can move the GCPs in both windows, if they are at the wrong place.

2.1a (i) Add GCPs

e ToaddGCPsgotoRaster >Georeferencer > Georeferencer.
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e  Then Georeferencer window will appear as viewing in the figure below.
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e Clickon ;ﬂto add points and place first GCP point in top left corner.
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2.1a (ii) Defining the transformation settings

e  After you have added your GCPs to the raster image, you need to define the transformation
settings for the georeferencing process.

e  GotoSettings > Transformation Settings and set transformation parameters accordingly.
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2.1a (iii) Define the Resampling method

The type of resampling you choose will likely depending on your input data and the ultimate objective
of the exercise. If you don't want to change statistics of the image, you might want to choose 'Nearest
neighbour’, whereas a'Cubic resampling’ will likely provide a more smoothed result.
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2.1a (iv) Running the transformation

After all GCPs have been collected and all transformation settings are defined, just press the | Start
georeferencing button to create the new georeferenced raster.

e Bt ves Sethngs B —
B> 5358 @ 0 [0RPLPD R M e fivl

ar) _ Georeference Successfuk Raster was successfuly georeferenced. Q
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2.2 Assigning GCP's by using georeferenced layer

Georeferencing is the process of assigning real-world coordinates to each pixel of the raster. The
method involved reading the coordinates from reference (already defined map projection) or scanned
map and inputting it manually by identifying similar features in input and reference image as well.

e To enable the Georeferencer for the first time, go to plugin from Plugins > Manage and install
Plugins > Installed.

° Now, the pluginisinstalled in the Raster menu.
° First of all, open referenced image/base image (georeferenced toposheet) on map canvas.

e GotoopenaGDALsupported Raster data source and browse for the georeferenced file.

Click here to open
georeferenced file

/
Project Edit 7/ Settngs Plugns Vector Raster Database Web Processing Help
3 B 1 ™l @ = = ¥ D ) L) U
i gy A [@ ’ PLLPHPPRALBEDNR
4 o XRT X B “QENERDS
Y “_A_A_M ‘
4/ / fOpen a GDAL Supported Raster Data Source X F
? M o * USBDrive (G:) » v Search USB Drive (G P
Vn Organize v New folder v ™ @
New folder N Name a Date modified Type ral
'G New folder (2) || H44G8 _53)8.3ux 37972017 343 PM AUX File
1’:‘ poster || H44G8 5318,rd 3/9/2017543PM  RRD File
" - = H4468 538 4if 7/10/2012 334 PM  TIF File
b | heat-map-ddun, 4/23/20193:12PM  MPA File
o QGIS 282 WIEN || heat-map-ddun.mp4 PAR
@ . W IFS Schedule 24-28 Sep 2018.doc Microsoft Wort
rd ¢ im-to-im.pptx Microsoft Powt
@ TC2019-20 @° im-to-im1.pptx Microsoft Powt
= TOA_SENT || Introducing Useful Plugins.pdf POF File
'y.‘-d Y TrainingCalenda B‘ Invitation 24-28 Sep 20181.doc Microseft Wore
, uk_sb g Ldoox Microsoft Were
70 vdo 05 matter.docx 320720191216 AM  Microscft Wort
m VECTOR Q%’ New Microsoft Office Word Document (3.,  2/20/2016 1250 AM
@5 New Microsoft Office Word Documentd..,  2/19/2019 438 PM
€3 P - USB Drive (G:) 05 New Micrnznft Ward Nacument (4} doex 0/201G 12:15 PM
v
& ,
File name: | H44G3_52)8.6¢ v| | Anfiles () () v|

To start georeferencing of input image (satellite imagery) by taking reference of already rectified
image (SOl toposheet), launch the Georeferencer from Raster.
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Click on Raster > Georeferencer > Georeferencer to open the plugin.

Pramet 630 Vew Leywr Skitegs  Miges  Wectr | Rasler hvh_.'ﬁ

DEBBRR SOFNS~ HPPRLABEe & &-&

'. ’ H'_. 'A-":.l 'x {1}
e b e 2 o2 6

. ¥

P

Va % I piage sug

O o . 2
Coordnste 2502433512638
Then georeferencer window will appear on map canvas as showing in Figure.
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° In the Georeferencer window, go to File > Open raster > Navigate to the downloaded tif/jpg file
and click Open.
° Input file will appear on georeferencer window as showing in figure.
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e  Wecandisplay a color composite of bands in the Working toolbar, click the list RGB > and select
the item 3-2-1(corresponding to the band numbersin Band set).

e  Gotolayer properties/Style by going to settings > Raster properties > and put Band 3 in the Red
band, Band 2 in the Green Band and Band 1in the Blue band.
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° Now click on the Add Point button on the toolbar and select an easily identifiable location such as
junctions, corners, intersections, poles etc on the image to get good control points.
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e  (Clickthe button From map canvas.

Click here to add points
from map canvas
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° Now, find the same location in your reference layer, i.e SOl toposheet in map canvas and place
GCP by clicking on similar identified feature.

e  Thecoordinates are automatically populated by clicking on the map canvas.
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e  Click Ok.
e  Similarly, choose at least 4 points on the image and add their coordinates from the reference
layer.
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° Now go to Settings > Transformation settings > choose the settings as showing in Figure. Ensure

to check Load in QGIS when done button to open the georeferenced layer by its own after
running algorithm.
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e Torunthe process, go to Georeferencer window > go to file > start georeferencing or directly click
to I start georeferencing button. This will start

the process of warping the image using the GCPs [+  BRG L e A PR P A ARG 60.1.
and creating the georeferenced raster. RSV, 4@ &/ 55350 -~ FF e e
Q- ‘e DoEmS A6 OB R e
e Once the algorithm finishes, the georeferenced |z =% .. "I T - =
. | M7 o I o .
layer loaded in map canvas of QGIS. 9, esoahy G
,:) B )
e To validate the accuracy of georeferenced file, | e
“ L Dt
load and overlay the referenced file on created & Klavaandsy
georeferenced file. vl T
e To remove the black and white, (black or white |* e
pixels in the image are no-data values and T

should be made transparent). Right click on the
image layer > choose Properties > Switch to the
Transparency tab.
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e  Specify Input O as the No data value in additional no data value. Now in the Custom transparency
options > click the + button > and add 255 as the transparent pixels for each band > and enter
100 as the Percent transparent > Click OK. Now it will remove the outer black area from the image.

G Layer Properties - mep53j08 | Transparency ==
— -

w Global opacity -
[] 00.0% & |

¥ No data value
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v Custom transparency options
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- Transparency band | None '}
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Red Green Bue Percent Trnsparent | @
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[#]
=
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&
7 =
[ stie ! [ ok || cee |[ Aoy || e

° To open Transparency slider in layer panel again Right click on top layer > properties > legend >
select Transparency slider > select button | b |

3
Project Edt Vew Layer Settings Pugns  Vector Raster Dotsbase Wed Processng  heb
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i 4 Layer Properties - H44GS_538 | Legend ? x
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° Now the transparency slider will appear in Layer panel and accordingly by sliding we can set
transparency and validate the results, if georeferenced layer is overlapping properly on
base/referenced layer.

e InthegivenFigure, we will see that georeferenced image accurately overlaid on the base layer.

Project Edit View layer Settrgs Plugns Vectr Raster Database Web Processrg heb
NEBRGR A2, RBPPALNBER €6 - &-5
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ﬂLﬁL"“xﬁg‘b’bQQ Ott

AMS 4
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Transparency
window will
appear here

@~

S8 o

4: 0

NOTE: If in case the output is not satisfying, it can be further improved by taking more number of
control points.
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CHAPTER 3:

DOWNLOADING GPS
DATA IN QGIS

3.(a) After installing QGIS software (refer to the base at the bottom) in the computer, open QGIS
software.

3.(b) Inthe Menu Toolbar, click Vector menu > click on GPS>choose GPS tools.

£ QGIS2.10.1-Pisa
Project Edit View Layer Settings Plugins||Vector ||Raster Database Web Processng MMQGIS Help

3.(c) WhenGPStoolisactivated small box will appear in the Map Canvas
3.(d) Inthe GPStoolbox >click download from GPS option

Z GPS Tools ? X

[ LoadGPX fie | Importother fie | Download from GPS | Upload to GPS | GPX Conversions |

GPS device | Garmin serial v | | Edit devices...
Port |usb: \v|| Refesh
Feature type | Waypoints 4
— l

Outputfie | || savess... |

3.(e) Inthe GPSdeviceselect >Garmin serial.
3.(f) Intheportoptionselectusb.

3.(9) Inthe features type option select waypoint, track, routes (choose any feature you want to
transfer).

3.(h) Inthelayer name > specify or type any name.
3.() Intheoutput file option > specify the drive and folder to save the output> click ok.

(After the transfer is done GPS data will automatically display in the map canvas of QGIS).
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CHAPTER 4:

CREATION OF NEW
SHAPEFILE IN QGIS

4.(a) Tocreateanew layerforediting choose new layer vector from Layer menu >
Clickonnew shapefile layer.

Ctrl+Shift+a
Ctri+Shift+N

vector @ [ /d New Spatialite Layer...
layer icon 3 « New Shapefile Layer...

l_lﬁ; % New Temporary Scratch Layer...

4.(b) Thenew vector layer dialog box will be displayed as shown in figure below.

/. New Vectar Layer ? X
Select CRS as Type Select point, line
per choice, ® Pont Lne potvgon —————— or polygon as per
the requirement
GCS or PCS \mmm = o\
Selectad CRS (EPSG:4326, WGS 84) .‘E|
New attribute
Nome e —
Type  Textdata = Type a hame
Width 80 Precsion | ]
‘ Adt to attributes st |
Attributes list
Name {Tpe [ wath [precsen
d Integer 10
el e
% Remove stobute |
ok || cance reb
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4.b (i) Choose any feature typei.e. point/line/polygon as the case may be.

- () Point () Line () Polygon

4. b (ii) Select and specify the Coordinates Reference System (CRS).

' Selected CRS (EPSG:4326, WGS 84) ME)
|Selected CRS (EPSG:4326,W6s89) N

4.b (iii) To complete the creation of New shapefile layer > go to New attribute field > specify any
name>type (choose text ,decimal,whole number ,date) > then click add to attribute list>

click OK.
Give specific
New attribute
. k/ name to
Name [waypont:l ] shapefile as
Type |Textdata b per the
width | 80 Precwsion | | choice
%, Add to attrbutes st |
Attributes list Add attrbute to st
[Mame e e " [precson
d Integer 10
waypont String 8
‘| CaL
\ o Remove attrbute |
[ o | concel rep

4.(c) Afterclicking ok option >save layer as dialog box will appear > then specify the Drive and
folder to save the output file>Give name to output file> click save.

£ Savelayeras... %
A | « Local Disk (D) » prac2 vl Search prac2 p
Organise v New folder =~ @
& Videos A Nome : Date modified Type
I This PC w  |[] Polygonshp 020220171605  SHP File
I Desktop L] waypoint.shp 03-02-2017 1247 SHP File
B Domnant o0 o8 >
File name: ! Polygon.shp v
Save as type: |ESRI Shapefile [OGR] (*shp *.SHP) v
A Hide Folders [ swe || concel
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CHAPTER 5:

DIGITIZING A NEW OR EDITING
AN EXISTING LAYER

5.(a) Alleditingsessionstart by choosing the toggle editing option
5.(b) Usetheadd featuresicononthetoolbartoadd new features (point, line or polygon).

® © Add Feature \/ Add Feature nr R Add Feature
* D '@ oTa

5.(c) Nextstart digitise the feature i.e. point, line or polygon, left-click on the map area to create the
first point of your new feature >then enter its attributes (same way with both line and polygon).

4 waypoint - F... ? X
id |1 &
aa | ML

o s
=

5.(d) Afterdigitizing click onsave layer edits IEi

5.(e) To calculate area, length and perimeter > go to layer option > click on polygon features > right
click.

Layers

8 . waypoiﬁi:
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5.(f) SelectOpen Attribute Table.

[ Remove
| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles »
J Toggle Editing
Save As...
Save As Layer Definition File...
Filter...
Show Feature Count

5.(9) Onedialogbox willappear>thenclickontogglingediting  mode tostart Calculating area,
length or perimeter.

5.(h) Thenclick on expression |_8_| (for calculating the length, perimeter and area).

5.(i) Expression dialog box will appear >in the function option >select geometry >click on $area,
$perimeter, $length (to calculate area/perimeter/length) > click ok> then click update all
option (the software will automatically calculate the Area/length/perimeter as shown in figure
below).

 Expression dislog

Expression Func tion Editor

Expresson

Funcions

farea function

=|lalizializl el {sean

i} Operators

& Conditionals

31 Fields and Values

4 Math

&1 Conversions

& Date and Time

+1 String

& Color

=l Geometry
Sgeometr

Slength
Sperimetes
Sx

Sy

x_at

yat

x_min
x_max
y_min
y_max
geom from,_..

intersects_bb...

<
Al disiont

-
i

geom_from_..

-

-

Returns the area se of
e current feoture

Santax
Sazea
Arguments
None
Example

Tacen = 32

-

area_saft

| permversr |

wed_sqn

3.33236580424 | 358691.0000000 | 790,978 14538300

33323.66 |
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CHAPTER 6:

GEOREFERENGE A DOWNLOADED
GOOGLE EARTH IMAGE

6.(@) To georeference the Google earth image > Go to menu bar >select Raster>select
Georeference> open raster option > add the save Google earth image to Georeference >

specify the CRS.
Add point
V. Georeterencer - wardZ.Jpg
File Edit View Settings L
T 37 37 | s 5|37 37 P B
'u P Ly ?p P @ 3::,1;& o N
Open / el -
raster \
/ Entermap c\rdlnnn ? x
Txu— . or projected coordnates (mnw.v)')
s el Start georeferencing tool e s S St S el
pont,

X (East 91525671 ¥ {North [25 34 36.74 ]
¢ snap o background Byers

o #7 From map carvas Cancsl

6.(b) After adding four points >go to setting>transformation setting> in the target SRS select
the coordinate reference system (CRS) > specify the output file> click Ok Run (start
georeferencing tool).

/' Transformation settings 7
Tracaformwson pararsetery
Taraforewan tpm Lrww >.
Reswroing Tethod Tawrwes neghbor
Torget SRS Sefecied GRS EPSSINH, ¥~ 9_

Ot semrge
Qutast rac
Compresoon  Nune -

Creste workd S ooly (e barsfooes
Use O for rampwrency when nesded

Set harge! rescksson

Gereraw FOF map

Gerwrate POF regert

Load n QGIS when dore
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6.(c) Tocomposethe georeferenceimage you have to follow steps 11a-d (pg. 37).

Grgpow 2% W Lot M utrg

B iCinRBeug i NERERD B, m Wl

W

v

0S5 0 SON5 Ot OG5 AO@m

il 1 Il 1 J

u

T N T - - e
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CHAPTER 7:

HOW TO OPEN SATELLITE IMAGE
[RASTER DATA) IN QGIS

7.a(i) OpenQGISsoftware >goto addraster layericon 'a andclick intheicon.

7.a (i) Immediately one dialog box will appear in the frame > then click on the specific image> click
open to addtheimageinthe map canvas or frame.

Pojct Bt Vew Layw Setgr Pugme Wi Raster  Delsbese  Web  Procemeng M
. . N 7§ . - s W ] " ‘ g <[l 8~
I BERSRY HOSELIRPP A ABES &8 K-8 5|
o # Open » GOAL Supperted Rarter Dite Seurce x
.- L » Tha PC + New Volume £ + OGS + Raster-Vecter v & ewoh Ratter vort »
V:; Orgasce » Hew feider e 3 .
"’ & Tha i - T
VARELL
& Daitop
b
¥ Oocuments §o8_gercpy gea_grrdt goa_gcrpg 9=a.gan gou_girthy geo_ gt
Q & Oownineds
el == a @
- - Powres —
% .-44391
,D - Lot Dk (C) Restes-Vector dtd Raster- Vector prj Rester-Yector. o Raster-Vectol v A bt aux v
m Nuumt[u ] Al files () v
v o
| Image will appear as showing in Figure
el ] T
BRI \@':'3»""’:‘}-{1» A - !'i:!;“_"
|V e ¥ o s B~ * o b E R R R Rl PR X
a0 » D SmEn -V -Fel — 1 g4 Rapeee— - - o Do
v = =
[« AxTY 1.
LA W ettt |

BSEDIAENSN;

L Covinae sruon jioern B sew sovew - g
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7.a (iii) Go to layer > click in the image > right click > go to properties > go to style option to change the
band combination (for red band 3,green band 2 and blue band 1) >click apply then ok.

./ Layer Properties - west_garo_liss4 | Style ?
N, Genera ‘¥ Band rendering E
Render type  Muithand color -
'-_‘_‘ Transparency Redband  Band3 v | Load min/max values
BB Pyramids Minjmax . w&"’ 20 = -[oa0 |24
Im Histograe Green band Mz, ¥ Min / max
@ S Jomatn L
Minjmax |0 0 FAE: FOneRey
Contrast e — = e R ® Estmate (faster)
enhancement Current Actual (slower)
"
]
£l e J (adr)
Stye - [T] Cancel Apply Hep

| Image will appear as shwj

Pt B0 tes Layw MteNE Mg e fame Cottess W faThawwen 5P Auomeng
M . ) s L3 ! ?
BRLE R_"'o‘/") ARV Panisill

REV Q8 2 /B 55 KT 0se *4FRagssw 0RA2€65 B 4
2 - - ‘a -
Lagery

Vo PETS;

¥ 7 B (mtarabhand

%

7

a3

-

Q.

@

e

V.

3:
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CHAPTER 8:

Clipping is the process by which a subset of the raster as well as vector dataset is created. Clipping
removes data outside the area of interest reducing the file size and improving the processing time for
many operations.

e TheCliptoolallows you to extract a portion of a raster dataset based on a template extent. The clip
output willinclude any pixels that intersect the template extent.

e The clipped area is specified either by a rectangular envelope using minimum and maximum x-
and y-coordinates or by using a output extent file. If the clip extent specified is not aligned with the
input raster dataset, this tool will make sure that the proper alignment is used. This may cause the
output to have aslightly different extent than specified in the tool.

e GotoRaster >Extraction > Clip Raster by Extent.

I I S P —_——
W .‘E.});'.’.l-.um GIHERQ 08 H b -AnERLS, Xs

ReVAR 2/ B T SRR EEEE RN LN I

{CT10
fwem
)

it

§OIAORA N e
L
) 2 ‘
L
L2y

gl w0 et L e L -0 Pow Srmie @ &
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e Give clipping extent by selecting extent (through dragging to selected area) on canvas or use
layer/ canvas as extent as per the availability and run the process.

ﬂﬂh '-i-_x"‘.:."-'-’(::'f'ﬂ" u'-’}'e o. -(.'u ﬁz;-‘ I
b

REV./A® £/ BN he *4Ass232RA00 4
Mo LA
aerte

) rom

J Lok adiea: |
PR TP R 28

L
el v -
§ 7500 ety iren orke
Yo B 100001830 e 0 I
.:-J, Copry st jom. s, o, e
)
P oo v coptet ot Ay 1 oested et v o 0.t bk o]
Q6 M el 0N
"el ’ b At ey
5 2 ! Oogne ko)
() LR
vl leney 1ot e W g
i ST DN v

T e by et Dy eried

Loy e Cotte 1IEORN000 @ S DL v @ Mg s B 000 1 e Bonom @ O

Subset/Clip of Raster Dataset

S 15w P R 1o e e S Sy
L THEY X P L $Ilm-, !
oV /. ! L LN )

Final Output
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CHAPTER 9:

SUPERIMPOSED A SHAPEFILE
ON SATELLITE IMAGE

9.a (i) Opentherasterdata orsatelliteimage.

9.a(ii) Openthe vector data (shapefile of point, line or polygon).

. Add vector layer ? X
~Source type-
® Fie Directory Database Protocol
Encoding | UTF-8 -
VSource
Dataset | Browse
cocs | e
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9.a(iii) Addthe vector data (i.e. shapefile of point,line and polygon) from add vector layer icon.

. Al EY
Gck here to add vecto? ¢ "l <& % .Y &, ~ 271 »
"O 7 # Forest_Chowki i
‘ Click here to add rasterf ;-" River
9 (|| ©-nons |
l 4 * canal
/}, 7 ¥ uttarakhand

9.b (i) Tochange weight (width) of point, line go to layers >select the point or line layer >right click on
it>goto properties option (a layer properties dialog will appear).
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9. b (ii) Select style >go to width option and change the width of point or line as the case may be.

i Zoom to Layer
Show in overview
| L Remove
(| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles »
'™ Open Attribute Table
/ Toggle Editing
Save As...
Save As Layer Definition File...
Filter...
Show Feature Count

Properties

Width
Layer Properties - umiam2 | Style x
T, Segle Symbal -
Une Miretey -
Transparency 0% |- wah |2.3ecoa
EE— S
Color | R
Symbols n group . C
= W9 Une
- isssTun .J E) @ .....
B Sevghe e
Brcdlows  Canal Canai i Construc Crossing Cydep Dam
= e -_— - So—
Ditch Dran  Floodwe Footpsth ety Lving & Locked!
T ——
Mocorwa Motorva  Pedestric Primary  Primary  Resoent) Resider
*: | Y Seve i
¥ Layer rendermg
Layer Uarsparency
Layer Sendeg mode trmad v Featire blendng mode Mearmal
Draw effecs
| J a0
sty * o | canedl iy e
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9.c (i) To change colour of the point, line and polygon go to layer >double click on the point polyline
or polygon shapefile> a layer properties dialog box will appear > click on style option >change
the colour of the shapefile.

Colour
Style
/' Layer Properties - polo | Style 7 X
; T Soge S -
Symba layer type Sarple i
Colors | Jf 5 Border _I.
Fill style B sk
Borter style | = Sokd Line
| Fin
Jonstie | gRySevel
', Pont pattern &
Border width | 0, 260000 S E m
T Gk i
OffestX,y  |0.000000 > 10.000000 S
= . A \7 Save Draw effects
¥ Layer rendering
Layer transparency
Layer blending mode Normal *  Featre blending mode Normel
Draw effects 4
I
Z T x| coxce Apply Help
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CHAPTER 10:

DIGITIZATION OF VECTOR FEATURE
[POINT, LINE AND POLYGON)
ON SATELLITE IMAGE

10.a Addasatelliteimagein QGIS layer.

10.b (i) To create a shapefile of point, line and polygon go to new shapefile layer menu > click in the
option new shapefile (refer Chapter 4 for creation of new shapefile).

Y H \f;; ﬁ) New Spatialite Layer...
%) g :
New Shapefile Layer i -9 « New Shapefile Layer...
|m I Ll—l’c-% ‘ New Temporary Scratch Layer...
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10. b (ii) Start digitise the point feature, line feature and polygon with reference to the satellite image
(villages or locality as point features, river and road network as line features, open forest as
polygon).

10. b (iii) Afterdigitisingall the features > save and stop the layer.
10.c(i) Toname the features > select any features (either point, line or polygon) > right click on it >
select properties.
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10.c (ii) Layer properties table will appear > select Labels > select the option Label this layer.

[\". - Road L. Zoom to Layer

— Show in overview

"h ["‘ * canal & Remove

[J, ' Uttarakhand | Duplicate

} Set Layer Scale Visibility

Set Layer CRS

Set Project CRS from Layer
Styles ’
'S Open Attribute Table

Toggle Editing

Save As...

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

Show Feature Count

-

Label

7 LayerProperties - rver| ? X

Label this layer with -llg] «
¥ Tewt/Buficy sample

Loeem Ioum

)

Loren Igsm \Ef } | _i
b Taxt
"} Formetiing = i" _:
- e
@ sxcigroind Sivle Hormsl v =
o Sk — o = = =
5 Flasement TR =S R = : | & |:| &
/ Rendenng —
o 1.2500 T 5
Powsis - 5:'
“smcam &
Tarapaency [ LN = =5
ape caze o e « G
Spasng  leeter 0.0000 &L
word | 9.0000 :
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10.c (iii) Selectthe name of features > adjust colour of text, size and font format from the table > click
apply then ok.
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CHAPTER 11:

MAP COMPOSITION
IN QGIS

11.(@) To compose a map in QGIS >go to menu toolbar > click project> select new Print

Composer.
Project W\ Z QGIS 2.10.1-Pisa
.| Project | Edit View Layer Settings Pl
] New Ctri+N
" Open... Ctri+0
New From Template ,
Open Recent ,
i save Ctri+s
) Savess... Ctri+Shift+S New Print C
£} Save asImage.., ew Print Composer
DXF Export...

/| Project Properties. ., Ctrl+Shift —

-, New Print Composer Ctri4p
«. Composer Manager...
Print Composers >
[0) ExitQais ctri+Q

11.(b) After clicking on the new print composer one dialog box will appear >compose title > name
the composer title.

/' Composertitle  ? X

Create unique print composer title
(btle generated if left empty)

[Recorded_Forest ] M

[ ]| cone

11.(c) Opening the Print Composer provides you with a blank canvas that represents the paper
surface when using the print option> click on add new map>dragit in the map canvas.

Add new map
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11.(d) Go to layout toolbar to add label, scale bar, legend and north arrow >to generate or add grid >
click on item properties on the left side of map canvas > click on grid > add grid (+) > specify
the CRS >adjust the interval > select the draw coordinates option > change the format into
degree decimal or degree minute second.

Layout | Atlas Settings

4. o Add Map
s Add Label
=% Add Scalebar
i-5 Add Legend
d.: Add Image
©5 Add Shape
" Add Arrow
ES Add Attribute Table
&2, Add HTML

Move Content
. Group

il Ungroup
1 Raise
"1 Lower
(' Bring to Front
' send to Back
T Lock Selected Items
= Unlock All

L

Scalebar
Legend
Arrow

v
C
Ctrl+G

Ctrl+Shift+G

Ctrl+]
Ctri+[
Ctrl+Shift+]
Ctri+Shift+[
Ctri+L
Ctrl+Shift+.

North Arrow
[» [8 Jo= l‘ \
-
= X Med

trage sccess
PONIPED TN PO D45y .
Fesre rooe

Zoom -
Pecewertt

Bottom contes -

» Scerth dreciones
OreUEEINEF N VIV S

St TAAT A

1Oa § A

‘ @)) {

Be oA -4—4- :
X ‘#'L 4 @
=X HES & 6”
Image s pats
CUPROORA » LIGIS v L TG00 s 47 N vg -

W S Farameters

Q-GIS MANUAL | Page 38

Composed Map of Goa

Recorded Forest Boundary of Goa

W X Ovaw "Geed 17 gl

e o Frame 970 avetatons anty

o8 s

eres e g .
1O.meo000m @ 3

it 00000 W o
¥ 0.000000000000 e

ez ¥0.000000000000 g

P Gl frame




CHAPTER 12:

CREATION OF BUFFER

12.a(i) Open QGIS software > add vector data or shapefile of point, polyline and polygon.
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12.a(ii) Gotovector menuclickonit>go to Geoprocessing tools > select buffer.

If Buffer option is not available in

Coordinate Captire 4 ~ N .
Dxfasho 5 ;: f;' j SIS Geoprocessing tools then add
| &5 ’ mmgqgis plugin to add.
| OpenSteetMap .
Road oraph )
Spatal Query x
Topology Chacker ’
XY tooks ’
| 4 Anslyss Yoo ’
ax Research Todls 4 o
@ Convex Hullls)...
|49 Geometry Took P Buters).. £ Puge | 441575 \Vi 7 x
i= Dats Management Tools  » o |y .‘u sexrch [orecpd ajl
=N s P ] -
@ Union.. g e mmaqgis
£P Symetrical Difference.. M A colection of QGIS vector layer
u Chp.. operation plugins
o Ofteence £ e ey Ly i O
el by Aol !
' Dessoive.., o Al
P Eliminate Siiver Polygons... Mo e
Ome e

12.a(iii) After clicking on buffer option one dialog box will appear > specify or select the input vector
layer > next specify the buffer distance (in) >then go to browse option > select a folder
to save the output file > click ok (the software will automatically process and calculate the

buffer).
Buffer distance,
5km
o e 1| | # CresteBuftess
@ 3=
| @ Orade

W rosicas || | 2=l
Q ,w m Satky
Bl ® T x 2
'\63 || B €l Selected Features Orly

& ArcGsMapterve
0 [BLoons Raduns Atrbute Fooed Rad

8 Tie Server (01Z)
@ = @ wes - (Fovec) . s

it !" m -
V‘.'CIQM ] '].:.'j Edges Atrdeste
P e Pare _;{*} =
B .Y {vo Rotaton Attrbute R mwwm)

F x E | (fxed) ' 0

5 Sath) =
ﬁ Outpt Shapefile —

D:/Satig_Buffershp | romse..
= G To save file
click here
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GLOSSARY AND ABBREVIATION

Geographic Information Systems (GIS)

GIS is a computer-based tool that analyzes, stores,
manipulates and visualizes geographic information on a
map.

Open Source Software (OSS)

0SS is a computer software with its source code made
available with a license in which the copyright holder
provides the rights to study, change and distribute the
software for any purpose. Open source software is
developedina collaborative public manner.

Open Source Geospatial Foundation (OSGeo)

It is a non-profit and non-governmental organization
whose mission is to support and promote the collaborative
development of open geospatial technologies, data,
education and training. QGIS, GRASS, PostGIS, GDAL and
GeoServer are projects of 0SGeo (0sgeo0.0rg).

General Public License (GPL)

GPL is a free and widely used software license standard,
which guarantees end users the freedom to run, study,
share and modify the software. The license was originally
written by the Free Software Foundation (FSF) for the
GNU Project and grants the recipients of a computer
program the rights of the Free Software Definition. The
GPL is a copy left license, which means that derivative
work can only be distributed under the same license terms.

Raster

Raster data in GIS are matrices of discrete cells that
represent features of the earth's surface. Usually satellite
or areal imagery is represented in Raster data format like
GeoTIFF, img, pix, hdf (Hierarchical Data Format) etc.

Vector

Vector data is a coordinate-based data structure
commonly used to represent point, linear and enclosed
map features. Each linear feature is represented as x, y
coordinates. Attributes stored in a database are associated
with the features. Vector dataincludes:

1. Point features (Temple, Monuments, Forest Chowkies,
Forest Fire Point, etc.)

2. Line features (Roads, Railways, Fences, Cart-tracks,
Pack-Tracks, etc.)

3. Polygon features (Land Parcels, wetlands, forests,
etc.)
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Ground control points (GCPs

Control points are precise points with specific lat/long
coordinates to add manually so the georeferencing tool
can accurately generate georeferenced layer.

Coordinate reference system (CRS)

A CRS is a system corresponding to a certain projection
and algorithm. Some of them are based on a latitude /
longitude base while others may respond to different
algorithms. Usually, each geographic entity has one or
several CRS which represents its best. The most common
CRS used for global projections is WGS 84.

Buffer

The buffer tool is a proximity function that creates a
polygon at a set distance surrounding a selected feature or
features.

Clip

A clipisanoverlay tool that involves clipping an input layer

with the extent of a defined feature boundary. The result of
this toolis a new clipped output layer.

Coordinates
Coordinates are sets of values representing one particular
geographical point. They are usually composed of two (X,

y) or three (X, y, z) dimensions, x representing a horizontal
value, y a vertical one, and z elevation.

Attribute table

An attribute table stores non-spatial information in
columns and rows about geographic data.

Feature

A feature is a cartographic point, line or polygon object

with a spatial location in the real-world landscape that can
beusedinaGlIS for storage, visualization and analysis.

Latitude

The latitude is a vertical coordinate, ranging from 0° (at the
Equator) to 90° (North Pole) or -90° (South Pole). It
correspondsto they field in coordinates.

Longitude

The longitude is a horizontal coordinate ranging from 0° at
the Greenwich Meridian to 180° (East) and -180° (West). It
correspondsto the x field in coordinates.




Note: The latest release of QGIS is always available web page
https:/www.qgis.org/en/site/forusers/download.html

For further queries can connect m.bist83@gmail.com
Website: http:/www.fsi.nic.in
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