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Chapter-1
Installation process of the software’s
And Data Downloading

Duration: 30 Minutes
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System/Hardware Requirements

Minimum Recommended
Processor-CPU Corei32.7Ghz Corei73.5Ghz
Memory RAM 2Gb 8Gb or more
Hard Disk 500 Gb SATA SSD de128Gb or 500 Gb SATA
Graphic card 1GbRAM 2Gb RAM (NVIDIA Geforce)
Operating System Windows 10 Windows 10

Mac/Linux(Various) Mac/Linux (Various)Android

Android

(1) Download QGIS software 3.16.5 version from below link

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

(2) Download Topo sheet (scale 1:50000) from Survey of India Website

https://onlinemaps.surveyofindia.gov.in/FreeMapSpecification.aspx

Open Survey of India Website, then Map services, online maps portal section. Identify

your Toposheet number of areas using following Index Map and shapefile.


http://www.download.qgis/
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(3) Open Geological Survey of India website from below link.
http://www.gsi.gov.in

(4) Download block boundaries of Indian States from below link.
https://www.diva-gis.org/gdata

(5) Download lineament map from below link.
http://www.mpphed.gov.in/hgm.html

(6) For downloading SRTM elevation data: Create UserID & Password with
EarthData website from below link.
https://urs.earthdata.nasa.gov/users/new
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1. Introduction of QGIS (Quantum GIS)

Quantum GIS (QGIS) is an open-source Geographic Information System is available via
Internet. The initial objective of the project was to provide a GIS data viewer. QGIS has
reached a point in its evolution where it is being used by many, both individuals and
corporations to meet their daily needs for viewing, analysis and management of GIS data. QGIS
provides a growing range of skills through basic and complementary roles. You can view,

manage, edit, analyze data and design maps which can be printed indifferent formats.

1.1 Installation of QGIS

Stepl. To install the software QGIS must choose the web browser of your choice on your
computer (for demonstration we are using Google Chrome) and select the installer, note that
this software is free and open source. The web address where the installer is as
follows:www.qgis.org , after selecting the executable file downloaded the application. Check

the system configuration before downloading the .exe file (32 bit or 64 bit).


http://www.qgis.org/
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Step2.After the download proceed with terminal select the installer (.exe) and follow step by
step installation the instructions below. Double click on " QGIS-OSGeo4W-3.16.0-Setup-

x86_64.exe. This is the welcome interface software that appears when you start the installation,
in this step click on "Next".

Welcome 1o the QGIS 3160
"Hannover" Setup Wizard
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Welcome message window

Step3.The following illustration shows the license information and the terms, if we agree
click "I Agree".
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License Agieement

Please review the license terms before Instaling QGIS 3.16.0 Hannover'. '\
Press Page Down to see the rest of the agreement,
mgsmu;\,'&- === ;... B =

END OF TERMS AND CONDITIONS %

In addition, a5 & special exception, the QGIS Developmant Team gives
ipermission to fink the code of this program with the Qt lbrary,

including but not limited to the following versions (both free and

commercial): Qt/Non-commercial Windows, Qt/Windows, Qt/X11, Qt/Mac, and
QtfEmbedded (or vith modfied versions of Qt that use the same kcense

as Qt), and distribute Inked combinations Induding the two, You must

obey the GHU General Public License in all respects for all of the code

1f you sccept the terms of the agreement, cick I Agree to continue, You must accept the
agreament to instal QGIS 3.16.0 Hannaver'.

Step4.The following illustration shows their commended destination which can be changed

to our preference, we just press the button "Next".

2 Q6IS3.16,0 'Hannover' Sstup - X
Choose Install Location
Choose the folder in which to install QGIS 3.16.0 'Hannover', '\

Setup wil install QGIS 3.16,0 Hannaver' in the following folder. To install i a different folder,
click Browse and selact another Foider, Cick Next to continue.
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Note: we must note that the program requires a minimum of 1.5GB of hard disk space to be
installed, otherwise it cannot be made the installation disk.

Step5.The following illustration shows and asked to select the components, usually just

leave it and press the button "Install”.
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Step6.The following illustration shows the process of installing the software, just wait.

() OGIS 3.16.0 'Hannover' Sstup -
Installing
Please wait while QGIS 3.16.0 Hennover' is being instaled. Q

Extract: hoapq.py

|

Step7.After the installation process is finished, click the button "Finish™ and the software
will be installed in your computer and can be proceeded to initiate work.



erman = Quieintusmeet
cgooporatlon giz Aash

DEUTIONE JULAMMERARBELT

Completing the QGIS 3.16.0
‘Hannover' Setup Wizard

QGIS 3.16.0 Hannover' has been installed on your
computer,

=
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Step8.Go to start tool of your bottom left windows tool select QGI1S3.16.5 installed folder
and select QGIS Desktop3.16.5 with GRASS7.4.2 as shown below.

Step9.QGI1S3.16.5 desktop application opens as shown below
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Chapter 2
Introduction to QGIS

Duration: 15 Minutes
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2.1 What is Geographic Information System (GI1S)?

A GIS is a system of computer hardware, computer software and geographical data.

A GIS Application allows you to view geographical data and is an important part of the
GlS.

A GIS Application normally consists of a menu bar, toolbars, a map view and a legend.
Vector and Raster data are geographical data used in a GIS application.

Geographical data can have associated non-geographical data.

GIS Applications or Software's are normally programs with a graphical user interface that
can be manipulated using the mouse and keyboard.

2.2 What is QGIS (Quantum GIS)?

QGIS is an open-source Geographic information system software which you can use for
free.

It’s an Open-Source Application which provides Functionality and plugins to View,
Edit, Store and analyze geospatial data.

With the help of Quantum GIS (QGIS), users can create Awesome Maps.

It’s available to Windows, MAC, Linux, BSD and as well for Android for free.

2.2.1 What is Open source?

11

1.

It’s free.

Frequent update

Participate in development

Multi-platform

QGIS is a free and open-source cross-platform desktop geographic information system
application that supports viewing, editing, and analysis of geospatial data.

QGIS functions as Geographic Information System (GIS) software, allowing users to
analyze and edit spatial information, in addition to composing and exporting graphical
maps.

QGIS supports both raster and vector layers.

Vector data is stored as either point, line, or polygon features.

Multiple formats of raster images are supported, and the software can georeferenced

images.

10. QGIS supports shapefiles, coverages, personal geodatabases, Mapinfo, PostGIS, and

other formats. Web services, WMS (Web Map Services) and (Web Feature Service), are

also supported to allow use of data from external sources.
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11. QGIS integrates with other open-source GIS packages.

2.2.2 QGIS is Useful for

1. For Developers - adapt or extend libraries and programs already written, to meet your
own needs

2. For Users — reduce acquisition costs — make your own customizations — enjoy a
completely different support and maintenance model

3. For Students — learn from the code already out there, don’t reinvent the wheel

Open Start Menu click on QGIS DEKSTOP
Basics of QGIS (Quantum GIS)

£ flype here to search

12
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Chapter 3
Downloading data: Toposheet, Ground
Water Prospect, Elevation data, Geology
and Geomorphology data
Duration: 1 hr 15 Minutes
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3.1 What is a Topographic Map?

A topographic map is a detailed and accurate illustration of man-made and natural features on the
ground such as roads, railways, power transmission lines, contours, elevations, rivers, lakes and
geographical names. The topographic map is a two-dimensional representation of the Earth’s

three-dimensional landscape. Available toposheet on scale of 1:50000 (2 cm=1000m. (1 km))

3.1.1 What information is on a topographic map?

Topographic maps identify numerous ground features, which can be grouped into the following
categories:

Relief: mountains, valleys, slopes, depressions as defined by contours

Hydrography: lakes, rivers, streams, swamps, rapids, falls

Vegetation: wooded areas

Transportation: roads, trails, railways, bridges, airports/airfield, seaplane anchorages

Culture: buildings, urban development, power transmission line, pipelines, towers
Boundaries: international, provincial/territorial, administrative, recreational, geographical

Toponymy: place names, water feature names, landform names, boundary names

Refer to the map legend for a complete listing of all features and their corresponding symbols.
Information along the map borders provides valuable details to help you understand and use a
topographic map. For example, here you will find the map scale and other important information
about the map such as the year, the edition and information pertaining to the map data.
Topographic maps show contours, elevation, forest cover, marsh, pipelines, power transmission
lines, buildings and various types of boundary lines such as international, provincial and
administrative, and many others. Topographic maps show a universal transverse Mercator (UTM)
grid, allowing the user to determine precise positions. In basic terms, topographic maps allow the

user to see a three-dimensional landscape on a two-dimensional surface.

3.1.2 What do the colours mean?

A variety of colours can be found on a map, each relating to different types of features. Black
shows cultural features such as buildings, railways and power transmission lines. It is also used
to show geographical names (toponymy), certain symbols, geographic coordinates and precise
elevations. Blue represents water features, such as lakes, rivers, falls, rapids, swamps and
marshes. The names of water bodies and water courses are also shown in blue, as are magnetic

declination and UTM grid information. Green indicates vegetation such as wooded areas,
15
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orchards and vineyards. Some northern areas of Canada are mapped in black and white
(monochrome). What are contour lines? Contour lines connect a series of points of equal elevation
and are used to illustrate relief on a map. They show the height of ground above mean sea level
(MSL) either in meters or feet, and can be drawn at any desired interval. For example, numerous
contour lines that are close to one another indicate hilly or mountainous terrain; when further

apart they indicate a gentler slope; and when far apart they indicate flat terrain.

When far apart,
contour lines show
a gentler slope.

When close together,
contour lines show
a steeper slope.

Spot elevations are
heights between contour lines
and are shown as 45

B —— st

3.1.3 What is scale?
Maps are made to scale. In each case, the scale represents the ratio of a distance on the map to
the actual distance on the ground. A standard Canadian topographic map is produced at 1:50 000,

where 2 cm on the map represents 1 km on the ground.

MAP DISTANCE _ 2cm _ 2cm _ 1

GROUND DISTANCE 1km 100000cm 50000

SCALE === 1:50 000
Medium-scale maps (e.g. 1:50 000) cover smaller areas in greater detail, whereas small-scale

maps (e.g. 1:250 000) cover large areas in less detail. A 1:250 000 scale national topographic

system (NTS) map covers the same area as sixteen 1:50 000 scale NTS maps.

16
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3.1.4 What is a grid?

A grid is a regular pattern of parallel lines intersecting at right angles and forming squares; it is
used to identify precise positions. To help you locate your position accurately on the surface of
the Earth (or map sheet), topographic maps have two kinds of referencing systems: ¢ universal
transverse Mercator (UTM) projection (easting/northing) ¢ geographic: degrees and minutes
(longitude/latitude) The projection used for topographic maps is UTM. The UTM grid is a square
grid system of lines depicted on maps and based on the transverse Mercator projection. It can be

used to accurately locate the position of features on the map by distance or direction.
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Index for conversion of Topo Sheet No. to OSK sheet No.
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3.2 Download the Toposheet of Study Area
e Download Topo sheet (scale 1:50000) from Survey of India Website
(https://onlinemaps.surveyofindia.gov.in/FreeMapSpecification.aspx).
e Open Survey of India Website, then Map services, online maps portal section

e How to Identify the required toposheet number of study area?

18
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3.2.1 Study of toposheet and Base Map Preparation

(a) Demarcation of study area in block boundary

(b) Identification of catchment/ Watershed

Digitize drainage from ridge to valley

Demarcation of Watershed area

Development of various order of drainage and its intercept at slope of the area
Location of village/Road /Waterbodies

Triangulation Elevation in Survey of India Toposheet

( ¢) Study of 20 meter contour elevation of Topo sheet in its variation for landscapes

identification of high ridges, valley slope, intercept at drainage order

(d) Identification of the Forest boundary (Green color)

21
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3.3 Downloading Geology Map

Hands on Training - Generation of Geology and Geomorphology of the study area.

Step 1: Open Geological Survey of India website

- = —— -— - = - . - o LI
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v Download Block Boundaries

=  Download block boundaries of Indian States from below link
= https://www.diva-gis.org/gdata

Fivw Spatal Duts

Download data by country
Seloct nod dovwnload free geogmphic (GIS) datn for any country in the world
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Step 2: Open Geological Survey of India Website, Maps, and then Map series. In this series you
can search your data with State name and DRM data. This data will download in ZIP file. The

zip file extract in the specified location. These files are in PDF format, we have to convert these

files into JPG format for further use or extracting data.

® _  GOVERNMENT OF INDIA

TA PAKHWADA WILL BE OBSERVED FROM 16TH TO 1

W R YIS Hde
GEOLOGICAL SURVEY OF INDI

HOME ABOUTUS SERVICES MAPS  PUBLICATIONS RE

Map Series

OGP Map
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3.4 Downloading Lineament Map

Download Lineament Map from

e link to Download map:
e http://www.mpphed.gov.in/hgm.html
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Steps:
v Just click on the district for download lineament Map.

v The District.rar will downloaded by the user.
v’ Extract that file and many pdf files will open.
These pdf file names are divided on the basis of Toposheet number of the area. Convert these

pdf files into JPG format for georeferencing by ilovepdf online converter.
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Chapter 4
Hands on Training- Process of
Georeferencing

Duration: 1 hr 45 minutes

27



28

N
\g')" ; .
L german

cooperation
oruY JULAMMENARRIDY

4.1 Geo-Referencing in QGIS

» Georeferencing is a process of establish a mathematical relationship between the image
coordinate system and the world spatial coordinate system.

Step 1: First, open Quantum GIS (QGIS) software

» Start All programs QGIS-Desktop QGIS

Step 2: Open QGIS Georeferencer (Raster—»Georeferencer —»Georeferencer).

Vector '_gas'te.r: Database Processing Help
N {r:. st Raster calcuator ...
- | | P

o Heatmap * Pol (ahe] abg ks
- ! Interpolation v | @ R e -
@ Terainanalysis  *
| Zonal statistics ’
Projections v
Conversion ’
Extraction .
Anzlysis >
Miscellaneous »
GdalTools settings

:

Step 3: The Georeferencer is in the form of a window with two parts to it.

* The upper part is called as ‘main Work Space’ dedicated to display the Raster Map to be
georeferenced and it allows the user to input the geographic or projected coordinates of
control points.

* The lower part, titled ‘GCP table’, is where the Ground Control Point data and residuals
will be displayed.

gize==z_
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Fin M rewm  Scttrgn el

' -
o P g *are

Main Work Space

GCP Table

from the File menu (File

Tanafore: NoC st o0

Open Raster).

Now select the ‘toposheet.tif” and click ‘Open’.

Step 5: Click on the drop-down menu right to the ‘File name” and select ‘[GeoTIFF]’.

giz=

Setp 4: Add the toposheet to the Georeferencer by clicking on the Open Raster button or

S Open raster

Qrgance v Ne

Favorites
B Desktop
8§ Downdoads

, Recent Places

g Libranes
* Documents
- Music

e Pictures

8 Videos

n! Homegrouwp

information.

@ ) « QGIS project » Tutonal » Data_Toposheet v 4y

w foider

»

toposheet

Fie name: toposhea b

|GDAL] GeoTIFF (*.if *iff *.TIF »

Open

|

Cancel

Check the coordinates. This is not georeferenced so it will not give any real coordinate
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Step 6: You will then be presented with the ‘Coordinate Reference System Selector’ window
from which we will select the “‘WGS 84’ under Coordinate reference system of the world

section.
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N,’Z Coordinate Reference System Selfector -

L s coordinate reference systen

This layer appears to have no projection specificaton. By deuul. me hyer wili now have s projection s&t to that of
the project. but you may override this by selecting a different projection below

d coordinate reference systems

l Coordinate Reference System

WGS84 / UTM zone 43N
WGS 84

[¢] HHE 1 ]

Hide deprecated CRSs

Coo:dmlte Rdetence Syﬁem IAuthonty ID [i

° Geogrq:hk Coordinate Systems
Reseau de reference des Antilles francaases (1988 1991) lGNF WGSS4RRAFGEQ

LP'.)AJ.'LMD

+proj=longist +datum=WGS84 +no_defs

Step 7: The toposheet will be loaded in the Georeferencer window.

D st LT B T

Me 03t Vow Settrge teb

Lo L2 @ P QALL L RL

Raster loaded: & LOGE oropectiTarst 0uns_Topedheet/ogoshee!. v Tarwew: Hotawt || LN, 4504 | Horw

giz:

e
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Step 8: To georeferenced an image we use Ground control points (GCPs). GCP is a location
on the earth’s surface with known coordinates on both earth and Toposheet/imagery, i.e.
geographic and pixel coordinates respectively.

Step 9: To start adding GCPs to our map, we first zoom to a corner of the map where we can
easily identify the intersection of the latitude and longitude.

Step 10. To add a GCP click on the ‘Add point’ button, or go via menu (Edit-Add Point).
The mouse will transform into a ‘+’ sign, which we use to click on the center of the

intersection. Use ‘view tool” when needed.

Q-, ..,

@ - ~ -;;"‘I ! '

Step 11: A window ‘Enter map coordinates’ will pop up where we enter the coordinates of
the point which we take from the map.
Always enter ‘Longitude or Easting’ in X field and ‘Latitude or Northing; in Y field. Use same

procedure for marking six more points.

7 Oeorederencer - taposhewt 58 e
i \ i X -2 » e
e BSE Vew Setngs el
i - B Ty =
':. P 82 'e r; » 7 ™ e -

X-Coordinates

Y-Coordinates

Of
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Enter X and Y coordinates (DMS (dd mm ss.ss), DD (dd.dd) or projected coordinates
(mmmm,mm)) which correspond with the selected point on the image, Alternatively, dick the
button with icon of 3 pendil and then dick 2 corresponding paint on map canvas of QGIS to fill
in coordinates of that point.

X |East: | 7349 Y [North: |15 23]
Snap to background layers

oK ‘ £ From map canvas Cancel

s 8 S S,

Step 12: We now set the spatial reference settings for the toposheet by clicking on the
‘Transformation Settings’ button.

The ‘Transformation Settings’ window pops up in which we will enter the spatial information
of our map.

Step 13: Click on the ‘Transformation type’ drop-down menu and select ‘Polynomial 2°. This
means we will be using a second order polynomial transformation.

Step 14: Click on the button next to ‘output Raster’. A dialogue box will appear in which we

enter the name of our output file. It is recommended to include the name of the original file.

JJ Transiormation setings = M =
Py v b =7=)
|
[ — - PR . G- BTG 0L Gaorifbdning v el o
3 ‘ S ‘ s
Resarpirg method:  Nowest neghtod . rgareze = New foider 2w o |
Conpresson (13 v | o Max - -
- | l = Pictures
Subversan
Cutout raster 7_GIS_000_Gemetancngfopashest WGSS4 georat tf H vis
Videos
Trget SR%: ) topothest
»§ Homegroup
Gerwrww paf mep: -
Generame paf reporyy ) & Computer
. Local Dak [
Set Torget Sesodon ‘- 3 ‘
- s Lenovo (D)
Horizontal ¥ o WARMAL (Ge) -
verscx S
8 Use 0 Sy varaparency mhen needed Seve = ype | GeoTHF (.00 Ul *.TF * TIFF) \e
X Load 1 QIS when cone
* Hide Felders Save | Conce
S et
)

Step 15: ‘Check’ the check box ‘Load in QGIS when done’ and ‘Use 0 for transparency when needed’,
leave the reset of the values as default and click ‘OK’.
Step 16: After Click ‘OK’ the last column ‘residual [Pixels]’ displays some values. These are the error

values associated with the GCPs. An error value of 1 or less would be satisfactory.
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@ GCP tabls |&1X

onjoff | 4 | sx | ser | detx | dsty | el | dvloes) | |k resdualonei) § |
x o | 223938 -274.97| 7382 18.47 0.01 .00 0.01
x 1 847998 31504, 7387 1847 0.06 0.10 0.
* 5 | B439.00 -6853.96| 73.87| 18.42| 0.01 0.00 0.01
x 3 2157.00| 6813.96| 7382 18.42 0.06 0.10 0.11
% 4 | 430602 -2467.98| 73.83]  18.45 0.05 0.02 0.05
x 5 6385.97| -2481.03| 73.85| 18.45| 0.20 0.28 0.35
x s | 420203 464800 7383 1843 0.14 .30 0.34

ITvmsform: Polynomial 2 Mean error: 0,510613 I 4285.50,-4650.05 || None

Step 18: Double check and adjust the GCP locations if the value is greater than 1. To adjust a
point, click on the ‘Move GCP point’ button, and then click and drag the point to the desired
location.

Use ‘Delete Point’ button to delete an erroneous GCP. We can also enable and disable the
GCPs by using check boxes under ‘on/off ‘column in ‘GCP Table’.

Step 19: Once the error is around or below 1, click the ‘Start Georeferencing’ Button.

The processing will take at about 2 minutes.

The georeferenced image will be found at the location specified for the ‘Output File’. The
output file will have loaded in the canvas also.

Output georeferenced Toposheet

ae\ ey .

“TRZ 3%

suNs

Coordinate | 73.59%02,75.23872 Scale 11162537 ~ | g Magnifer | 150% @ SR
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Chapter 5
Hands on Training- Process of Generating
Vector Layers in QGIS
Duration: 1 hr 30 Minutes
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5.1 PROCESS OF EXTRACTING DATA

MAP CREATION (MAPPING QGIS)

Digitization

» Digitization refers to creating a digital representation of physical objects or attributes.

*  QGIS has powerful on-screen digitizing and editing capabilities that we will explore. Go
to.

ADD RATSER
LAYER

ADD LAYER

(2 Untitled Project — QGIS
Project Edit View Settings Plugins Vector Raster Database Web Mesh Processing Help
D E_:: % u Data Source Manager Ctrl+L G ;a ( UE [:E?! !3 E] @ e
Create Layer '
ﬂ % \/; d La \/, Add Vector Layer... Ctrl+Shift+V
Embed Layers and Groups... d
(= N 'fd: Add from Layer Definition File... B Add Mesh Layer...
Browser CopySle 9, Add Delimited Text Layer... Crl+ Shift+T
Q2T TO Paste Style B Add PostGIS Layers... Ctrl+Shift+D
o Favoites | | B Copy Layer /%, Add SpatiaLite Layer... Ctrl+ Shift+L
v % Spatial Bookma Paste Layer/Group B Add MSSQL Spatial Layer...
» [6] Home . BB AaanDd comsiatt o Cotcuin. n

Add Georeferenced Toposheet

O Vom0
Sapet e e e ety Pege iy e Duiee e e Bageey e

eRGRY Do reR PR A LR LEOL o L= Ee
eV /e g LA~ &~ N

.
oo e

W e
- -
“hey L
[ -
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Before we start, we need to set default Digitizing Options. Go to Settings » Options....

7 Q618 220 Vilmiera

Proect  Sdt  Yew Layer |Setngs | Fugns  Vecty  Rast

"\ | @, Custom CRS, . ;
ll} y Q E !‘0

= | Style Manape,,
1

4, Configure shortnzs...

[ .
|

| % Customazatan;,

» Select the Digitizing tab in the Options dialog.

» Set the Default snap mode to vertex and segment.

» This will allow you to snap to the nearest vertex or line segment. 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 regardless of zoom level.

» Depending on your computer screen resolution, you may choose an appropriate value.
Click OK.
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Creating a New Shapefile Layer
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08 ArcGIS Map Sen
W ArcGIs Feature &
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Q) Untties Project — OGS
Progect  fdt  Yiew m Setting:  Plogrm Vectge Baster Qetabme Web Mesh Progenmg  Help
: H 1 R Data Source Manager Crrted

Crashe Layey
Add Layer
Embed Layers and Groupe.

Add from Layes Defimtion File

o Rereove Leyet/Greup Cite 0

o0 Snow Ml in Overvew

D9 Hide All freem Dvesvien

| | | /Ty ™
i 4
[l & Nen GeePackage Layer.. Curde ShitaN

/7 New Spatislite Layer..
B New Tengocary Soatch Layer

0 Mew Virtust Layer

Planned end of e for Windows 32 BI]

QGIS wll 0rop 3206 Suppot 0N Wndows after the QG
Compatbity with Qt £ By updatng 1o S 15, we, Terefy

QGIS Monthiy Virtual Fridays!

Have you been mesang 2t the buzz and exctensent arou]
will be hoideg day dong vietual meetipd Oon B lest oy
for yoursshes and your cormmansly. Atterelacce o Fee 4

New Empty Project

3%
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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 Shapefile Layer...

We are creating a couple of polygon layers and a line layer.
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v Feanxe creation

[77 Options | Digitizing

General

Suppress attribute form pop-up after feature aeation

J\_Q System

Reuse last entered attrbute vakes
B Dats Sources Vaidate geometres QEIs d

Q' Rendering w Rubberband
lE Canvas & Legend Lrewdth |1 |5 tine color | NN

IR 120 Toos w Snapping

q Composer Open snapping options in 2 dock window (QGIS restart required)

g=a Default snap mode To vertex and segment v
¥ otz -

s Default snapoing tolerance 10,00000 S | picels
Search radus for vertex edits 10,00000 s | pixels

W \ertex markers
Show markers only for selected features
Marker style Cross -

4»

Marker sze 3

¥ Cuve of?set tool

]

Jon style Round
Quadrant segments B
Miter limit 5.00

4 4

The new shapefile layer dialog box opens, then we select the type of geometry, and add to the
attribute list, and then click on OK.

39



S german

cooperation

/. New Spatialite Layer 1= E

Datsbase C:MsersUsavalDownloads/n2topo. site wi| |

Layer name Roads

Geomelry coumm | geometry

Type
Foint ® lre Polygon
MultiPont Multiine Mutipolygon

ZP5G:2193 - NZGD2000 [ New Zealand Transverse Mercator 2000 | Speafy CRS

reate an autoncrementing prmary key
New attrbute

Name [Hame

Type Text data v

Add to attrbutes list

Attributes st

|Name Type

Type Text data v

Attributes ist

Name Type
Name text
Class text

» Once the layer is loaded, click the Toggle Editing button to put the layer in editing mode.

40
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S QGIS 2.20-Valmiera

Sroect Uit Yew Layer Settngs Plugns  Vecty  daster  Uatsbaze Cadiocks Processng  Lep

% 1" BX24_GeoTifvi-02

NEBRLRE OS2 RPLLLY @
: :L’?“ﬂi e Ex =4
LR © £ Roads [

G e
X A

o )
Ve

13 TPy ="

» Click the Add feature button. Click on the map canvas to add a new vertex.

by ax

glze==z_

« Add new vertices along the road feature. Once you have digitized a road segment, right-

click to end the feature.

L QGIS 2.2.0 Valmiera

Project Ddt  Yew Layer Sewngs Flugns  Vectyr Raster (atsbase (adlfocks Frocessng  Hep

O & i CE o
7 - R e % \3 L

= %X | Roads

% 17 :024_GeoTifvi-02

» After one right-click to end the feature, you will get a pop-up dialog called Attributes.
» Here one can enter attributes of the newly created feature.

» Since the ID is an auto-incrementing field.

» 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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-/ Attributes - Roads ?
phud
Name Riccarton Ave
Class %Defh':ay

OK Cancel

The default style of the new line layer is a thin line. Let’s change it so we can better see
the digitized features on the canvas.

Right click the Roads layer and select Properties.

Select the Style tab in the Layer Properties dialog.

Choose a thicker line style such as Primary from the predefined styles. Click OK.

Now you will see the digitized road feature clearly.

Click Save Layer Edits to commit the new feature to disk.

Before we digitize remaining roads, it is important to update some other settings that are
important to create an error free layer.

Go to Settings » Snapping Options...

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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X Roads to vertex and segment v 10.000000 ' pixels ~

@ab‘e topokogical ecvrq@.aﬁle snapping on ntersection ok | canca Anply

Now you can click Add feature button and digitize other roads around the park.

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.

7 QGIS 2.20.vaimera

Sropect At Yew  Layer Settngs Hlugns  Veotyr  Saster  (atabaze LCadiocls By

— —_ X " - It v ! ” - L2 |
H [:g y eJ '\_: "";’* _01- ) Sl 5
18 % (&)
iryers -6)(

-~

X | 623 GeoTivl-02

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 colour 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.

Once you have finished digitizing all the roads, click the Toggle Editing button.
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* Now we will create a polygon layer representing the park boundaries.
* Go to Layer » New » New Shapefile Layer.... Select the nztopo.sqlite database from the
dropdown list.

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

/" New Spatialite Layer X

Database  C:UsersAhavalDownloads/nztopo. sgite v |

Layer name  Parks

Geometry column  geometry

Type
Pont Lire ® Polygon
MultiPoint Multiine Mutipotygon

ZP5G:2193 - NZGD2000 / New Zealand Transverse Mercator 2000 | Spedfy CRS

X Create an autoincrementing primary key

New attribute
Name

ype Text data -

Attributes st
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* Click the Add feature button and click on the map canvas to add a polygon vertex.

« Digitize the polygon representing the park. Make sure you snap to the roads vertices so
there are no gaps between the park polygons and road lines.

* Right-click to finish the polygon.

» Enter the park name in the Attributes pop-up.

£ QGIS 2.20-Valmiera

ropect Sdt  Yew  Layer Setngs Flugns  Veotr

Q g ) ‘. o 1\": '.,.

yos & X

Q” X ' 8124 GeoTifvl-02
7.

» Polygon layers offer another very useful setting called Avoid intersections of new
polygons.

* (o to Settings > Snapping Options.... Check the box in the Avoid Int column in the row
for the Parks layer. Click OK.

* Now click on Add feature to add a polygon. With the Avoid intersections of new
polygons, you will be able quickly digitize a new polygon without worrying about

snapping exactly to the neighboring polygons.

/. Snapping options ¥

i

fLayer Mode |Tolerance  |Units 1 Avoid Int.
X  Roads to vertex and segment v 10.000000 poxels
X Pars to vertex and segment ¥ 10.000000 poxels @

» Right-click to finish the polygon and enter the attributes.
* Magically the new polygon is shrunk and snapped exactly to the boundary of the

neighboring polygons.
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» This is very useful when digitizing complex boundaries where you need not be very
precise and still have topologically correct polygon.
» Click Toggle Editing to finish editing the layer.

Creating Polygon

* Now it is time to digitize a buildings layer.

» Create a new polygon layer named Buildings by going to

* Layer » New » New Shapefile Layer.

* Once the building 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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£ New Spatialite Layer lw

Database  C:/MUsers)Uisval/Downloads/nztopo.sgite = | oo

Layer name  Eulidings

Geomelry column | geometry
Type
Point Line ® Polygon
MultPont Multiine Muttipolygon

ZPSG:2193 - NZGD2000 [/ New Zealand Transverse Mercator 2000 | Specify CRS

%X Create an autoncrementing prmary key
MNew attrbute

Name

Type Text data v

Attributes Ist

Name fype
Name text

 Digitizing buildings can be a difficult 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 Ovals Digitizing plugin is installed, you will see a new toolbar
appear above the canvas.

J 2omiaps RGBS ) NS ifa s Wil e. ]

iu .
b Rectangles Ovals
h Digitizing

oy ]

Helps to create Rectangles,Circles
and ovals |
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L QGIS 2.2.0 Valmera
Project Lot Vew  Layer Settngs Flugns  Veotor Slaster  Ustsbese Cadfocls Processng  Mep

PERLR $0%PLINOPALD 68
l/ka%&gf R 2 KB X OB

North Hagley Park
AlberLLake v

% ' 8x24_Geolifvi-02

PAOINANS

You will notice that some buildings are not vertical. We will need to draw a rectangle at
an angle to match the building footprint. Click the Rectangle from center.

" 7 QGIS 22.0-Valmiera

Project Sdt Wew Layer Setngs Flugns  \Vector  Raster Datsbase Cadfocls: Frocessng  Mep
DEEBR R 4 0W 2L NPLaAR @
NICEEY RS @@nana@»

o e

Ve TR A & ] S5
@ = % | Bulldings

w (o 82

Ty .

;’Q % 1" nx2a_Geolifvi-vz

»

o

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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7 QGIS 2.2.0.Valmiera
Project Ot Vew Layer Settngs Flugns  Vector  Raster Datsbese Cadlocls Frocessng  Hep

IPERLR <0% AL SHPPRLS O
090G -
Recange by v |

x 17 B24_GeoTilvi-02

* Click at the center of the building and drag the mouse to draw a vertical rectangle.
7 QOIS 2.20-Vaimiera e e |

Project Edit  View Layer Settngs Flugns  Vector Raster Ustsbese Cadiocks Frocessng  Mep

DeEBEBSR A0S PP iRNPLRALNS A -R-8EE ~ B

¥

7B %8 %8 /& & < WEBO0Oe0 -
yes &%) T
= % J Bulldinge
)
-M

% 1" ux24_Geoldfvi-oz

4

B ENSEBBIYNANS

* 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.

» Click the Rotate Feature(s) button.
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» Use the Select Single feature tool to select the polygon that you want to rotate.

» Once the Rotate Feature(s) tool is activated, you will see crosshairs at the center of the
polygon.

» Click exactly on that crosshairs and drag the mouse while holding the left-click button.

» A preview of the rotated feature will appear.

» Let go of the mouse button when the polygon aligns with the building footprint.

Point Layer Creation

To create new point layer, go to main menu bar in QGIS interface and select ‘Layer’ ‘New’
‘New Shapefile Layer’.

2. Now the ‘New vector Layer’ windows will popup. Select ‘Type’ as ‘Point’ as we are
interested in creating a point layer.

3. Specify CRS same as original layer, i.e., as ‘EPSG:4326 - WGS 84°. To do this click on
‘Specify CRS’ Select the “WGS 84’ under Coordinate reference system of the world Click on
‘OK’.

4. We can add new required attribute fields to the vector layer that we have created.

For example, if we are creating point vector layer of all hospitals we can add ‘Name’ of the

hospital as new field and ‘intake capacity’, ‘Address’ etc. as other fields.
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Type -
EPSG:4326 - WGS 84 Specify CRS

New attribute

Name I MName| i

Type @ Textdata 52

width |80 Precision | |

€T Add to attributes list

Attributes list

Name I Type | Width I Precision
id Integer 10
<1 | G2

[ Remove attribute l

5. For Each New attribute added, an appropriate name, type of the variable (like text, whole
number, decimal number and date) and width must be selected.
6. Click on ‘Add to attribute List’ and the attribute will be added to the list. Now add the

attributes details shown in the below figure.

Attributes list

Mame Type
id Integer

Mame Siring
Intake_Capadty  Integer
Address String

(4] | )

| | .. Remave attribute | I

C o D oo || b
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7. Now you will be presented with ‘Save As’ window, save the fIIe in appropriate drive with
appropriate name for example: Hospitals_Pune.shp. Once the layer is saved it opens up as
point data layer under map legend.
8. To start digitization, we have to enable the editing mode of the corresponding vector layer.
Right click on ‘Hospital Pune.shp’ point layer and click on ‘Toggle Editing’ or select the layer
and click on icon from ‘Digitizing’ toolbar.
9. The point will be created with the specified attributes at the specified location. Now open
the attribute table of “Hospital Pune.shp’ by right clicking on the hospital layer and selecting
‘Open Attribute Table’.

If you want to change any details, then simply select the attribute by double click and edit it.

For example, change the intake capacity of Bharati Hospital from 1000 to 1200.

/! Mot table - Hospital use s Festures toa . ftered L st 0 iU
/|8 & t__“_-gﬁi_ LIEIE &
g Fese | Name | otake Cop s
L Dplezte B 1 Bharat Hospital 1000 Bharti Vidyapeeth Universty, Dhankawadi, Pune
SetLayer CRS 3
Set Project CRS fom Layer Intake Cap |
|/ Toge Eding ‘
B Save Layer s T‘ =T
§ et ! 1 Shon Al Fetures | &=
Saeds.. ot g
7 Attritute table - Hospital Pune : Features totak 1 filterad: 1 selected: 0 i &) ety
PR Sl =1 1= et @i e e [ ] =
/B[ (5|28 % P)12) [RS8 )
[ Neme Intake Cap Address
0 1 Bharati Hospitl 1200 Bharti Vidyapeeth Unaversity, Dhankawadi, Pune
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Chapter 6
Hands on Training —Process of
Digitization of Drainage and

Duration: 1 hr.
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6.1 Drainage
* Drainage:
» The flow of water through well-defined channels is known as ‘drainage’ and the
network of such channels is called a ‘drainage system’.
* Drainage Pattern:
» It refers to the system of flow of surface water mainly through the forms of rivers
and basins.
» The drainage system depends upon factors such as slope of land, geological

structure, amount of volume of water and velocity of water.

Digitization of Drainage or Preparation of Drainage Map
1. Add Georeferenced Topo-sheet Map on QGIS Main Panel.
2. Click on Layer, Add layer and then Add Raster Layer
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. After adding raster map create shapefile with linear feature type.

Tp—
bt N e e e Dapn wlp Do Didie % B e iy
F AR o F F b PREEE I LADE o § £ ;
 LANAR o e 2.8
-
A - - -
-.~'< - 2 3 . e ." r ..—' -:" .:
o 5 & e T 3 o™}
X N Tk 3
{ r ‘ . AT 48
.. ’ ! e S
\ PN A y =3
t o VS
@ iatiey i St Lo L . p
7 e 3 =n i " |
Qe - 3 ? _. re
Pz L :
= 4 L
® e - o = ) L
B | ‘ '
- o S Eon ML 4
.5 = 5 -
: o= - ~ - -._ -9 -
= L1
H -— N a ¥ ) -
— } ‘e / o |
B i e 3 T "
- = 2 s e e o
- 3 V. L
5 |~ - : il G )
9 = i -
2 49 ; - e, ’ o 3
’ oy L 2
£ 3 VLI et b o et : !
¥ -~ =) X
» &'

56

gize==z_



57

N

(G B

german

cooperation
oruY 2

[

Browser

L &THO
Favorites

v % Spatial Bookma

» [6] Home

CA\

TEOED
il ; ol |
mo
- =

] B\

@ GeoPackage
/ SpatiaLite
@ Postals

P mssaL

@ Oracle

& ps2

& WMS/WMTS
HH Vector Tiles

™
1

) WFS/ OGC API
@ ows

& ArcGIS Map Sen|
%7 ArcGIS Feature $

(2 *Untitled Project — QGIS

{8 Data Source Manager
Create Layer
Add Layer
Embed Layers and Groups...
Add from Layer Definition File...
% Copy Style
Paste Style
% Copy Layer
Paste Layer/Group
Open Attribute Table
Toggle Editing
Save Layer Edits
Current Edits
Save As...
Save As Layer Definition File...
["1 Remove Layer/Group
[ Duplicate Layer(s)
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Labeling

Ctrl+L

F6

Ctrl+D

Ctrl+Shift+C

Ctrl+F

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

W19 T 2~ @

3 & New GeoPackage Layer...

[l ., New Shapefile Layer...
1

/7. New SpatiaLite Layer...
@ New Temporary Scratch Layer...
| 827 New Virtual Layer...

52
No. F44A2

Szaip 1:30,€90

s} GeoNode ©2 Show in Overview
oo Show All in Overview
Layers ©2 Hide All from Overview
& i

> Steps for creation of Shapefile

Ctri+ShifteN |
3

(2 Maw Waperiie Laye

L ] v a

Sy e

()
B )

e Gesmatsy

PhatParn

.|

el Puipgen

- e Tant Date

g ¥

B ol

Faide Lt

M R Largir

" Vlege I

et




v
LA german
cooperation

Gl New Shupafie Lipe

ASdrw drsnmre * e i

Pepcs G5 EPSRIINAY - S B8/ UTN e &N

Whols fseser

‘I Dersusl Faswder

Dees

Lerge Mem

e reys

-

»

Mew Sapetle L mw
TOTT— W Mock
nea
Nevge
* Moe R -
Aot LIL B AT W TH e o
Mew bt
N g
T -
g e
e e Pk Lt
Ak 1 b bt
Frabde Lt ¢
r—— 2ol yr  orre
" Wiege
Oudw Sy L
» e

58



>

german
cooperation

gize==

L Vo Prapetin Loy

Ce e—

» ~ O & 3=
‘. -
—
-
-
. e bl

Pramr N PRGOS 00 UTR sem O

Steps for Drainage Digitization

k;—:‘llll;-——' - s
H
ReViLe

fow Lnw G Begee ity Seie Deibese B
e N
N e J

. =
L i

59

) eV ie @ 47 Rk

G "Wt Progec — OO
Prgmt [t Yew Law Eng Pupm Wty  Senw

<] 3 5

Dousbase b Mok

N -n
L eI G ¢ 5

B "
~ v e s U

Q “Untithed Project — OGS
Progect §de Yiew Layer Jettingt Blugine

e s <
H 03 :f @ .1

.-Av.' Yy ] ._;_I e i
} o % g~ [
{ o’ /f oo oy
PO a2
= 3 J A S :
’jv'_ ey .% by ’\l e :
. M_ "‘\‘l ’—.:-—‘ -Jt. .:
3 atte } "D) a(‘ \C’w Seeat *s
e S w ol
BE : { uJ ,ﬁﬂ,y‘.nr_v"& s
L) ‘.€ ‘.'.. 2 ?_‘_‘5\
cad ; . -
T A P

REeEV.ZAe R »

T Select Festures by Podygon
T Select Features by Freehand
¥ 15} Select Festures by Radwn
b O Mome




_\.-.:‘:l.
(F & 53 g
"’ : german

cooperation g| L=,
DruTIC

0 JULAMMENARRIDY

Q
BiEE
BV AZw B
B - g %
Browser
s eY®TO

Faveettes
v " Spatied Bockmarky
b Q) Home
CA
D
E\
’ FA
@ GeoPackage
A Soatisiite
W postGs
P wssox
@ Oracle
W pa:
2 WMSAWAMTS
88 Vector Tiles
v B oXYZ Tiles
® wes
W0 WES/ OGC AP1 - Features
ows
@ ArcGIS Map Service
W AcGIS Featune Service
3 Gechicde

Layens
v AT -3 RO
v * Dralsage
v * Draieage
? raan
V' W FAAA2 55121 Georet
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of the layer then OK
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Chapter- 7
Clipping Tool & KML Creation
using QGIS
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1. Clipping Tool in QGIS .

In this section we clip village boundary and proposed structure.
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Search Clip Tool in toolbox window present in processing toolbox window.
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1. Create KML in QGIS
Open Google Earth Platform

Google Earth

N

Google Earth
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Glossary

Topographic terminology

Bearing: The horizontal angle at a given point, measured clockwise from magnetic north or true north to

a second point.

Classified roads: Roads for which surface type, width and use are identified.

Unclassified roads: Roads for which the surface is unidentified.

Contour lines: Lines on a map connecting points of equal elevation above mean sea level; using contour

lines, relief features can be profiled into a three-dimensional perspective.

Elevation: Vertical distance from a datum (usually mean sea level) to a point or object on the Earth’s

surface.
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Legend: A description, explanation table of symbols, or other information, on a map or chart to provide
a better understanding and interpretation of it.

Magnetic north: Direction to which a compass needle point.

Mean sea level: The average height of the surface of the sea for all stages of tide, used as a reference

surface from which elevations are measured.

National Topographic System: An orderly index system suitable for a series of maps of different scales
for the coverage of Canada.

Projection: Geometric representation of the curved surface of the Earth on a flat sheet of paper.

Relief: The physical configuration of the Earth’s surface, depicted on a topographic map by contour

lines and spot heights.
Spot elevation: A point on a map where height above mean sea level is noted, usually by a dot and
elevation value; it is shown wherever practical (road intersections, summits, lakes, large flat areas and

depressions).

Symbols: A diagram, design, letter or abbreviations, placed on maps, that (by convention, usage or

reference to a legend) is understood to stand for or represent a specific feature or object.

Topography: Surface features both natural and man-made, collectively depicted on topographic maps.

71



B ’3 ! v w
»‘?é : e, ; erman -

References

1) https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/earthsciences/pdf/topol101/pdf/map

ping basics e.pdf.

2) https://qgis.org/en/site/index.html

3) https://surveyofindia.gov.in/
4) https://www.bluemarblegeo.com/global-mapper/

72


https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/earthsciences/pdf/topo101/pdf/mapping_basics_e.pdf
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/earthsciences/pdf/topo101/pdf/mapping_basics_e.pdf
https://surveyofindia.gov.in/
https://www.bluemarblegeo.com/global-mapper/

