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Chapter 1

Plugin installation to add base
map to a project

1 How to add base map to a new project?

Follow the steps given below:

1. Open the QGIS software "QGIS Desktop 3.14.0”

Figure 1.1: QGIS Desktop 3.14.0.
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2. Once the software is launched, open a new project.
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Figure 1.2: New project in QGIS interface.

3. After creating new project, on the menu bar click on ”Web” and check
if 7QuickMapService” plugin is installed.

Comdreic| amitwn (B sokclumerm | @ Vedo T 3w (ner 3 Yk Semece @

Figure 1.3: Installed plugins under menu bar.
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4. To install ” QuickMapService” plugin, click on the "Plugin’ option from
the menu bar and then click on ”Manage and install plugin”

codrtie| zom oo (# oseluem - ek T 2| mien 0 2 Ve Somion @

Figure 1.4: Install the required plugins from "Plugin’ menu bar.

5. Once the plugin window is displayed, the menu tab will be on the left
side of the window. The ’All’ option will display all the plugins that
is available and the installed plugins will have a tick mark with bold
text.
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Figure 1.5: Plugin window.
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6. Click on the ’Installed’ option to see the list of plugins that has already

been installed.
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Figure 1.6: Plugins that has been installed.
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Figure 1.7: Search ”QuickMapService” from ’All’ option.
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8. First click on ”QuickMapService” and then click on ’Install Plugin’
button to start the installation process of the plugin.
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Figure 1.8: Install ”QuickMapService” plugin.

9. Once the plugin is installed click on the "Installed’ option from the menu
tab to check if the ”QuickMapService” plugin has been successfully
installed.
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Figure 1.9: ”QuickMapService” plugin successfully installed.
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10. To add standard base map to the Map section, click on the "Web’ option
from the menu bar. Now place the mouse cursor on ” QuickMapService”
then ”OSM” and finally click on ”OSM Standard”.
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Figure 1.10: Select ”OSM Standard” from ”QuickMapService”.

11. The standard base map will be displayed on the map section as well as
on the layer panel.
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Figure 1.11: Standard OSM base map.
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12. Scroll the mouse on the map section to zoom in and zoom out.

|3 wiaten 22

Figure 1.12: Zoom in and out to view more details of the map.

13. To activate more features of the basemap, click on the "Web’ option
from the menu bar. Now place the mouse cursor on ”QuickMapService”
then click on ”Setting”.
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Figure 1.13: Activate more features of the basemap.

| CAR Research Complex for NEH Region, 2023


DTAC ICAR
Text Box
ICAR Research Complex for NEH Region, 2023

DTAC ICAR
Text Box
(QGIS): An e-learning lesson, Vol-II


(QGIS): An e-learning lesson, Val-11

14. Once the ”QuickMapService Setting” pop-up window is displayed, click
on 'More services’.
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Tt 4 e Lt S i sy faem b ok I Sy

NEBRRE QerPAR, ¥ A BEROS o I#I=-Po &
EaBExLEad SaREsusse AN A N

Figure 1.14: QuickMapService Setting.

15. Next click on ’Get contributed pack’ and wait for a few second until a
small pop-up window appears.
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Figure 1.15: ’Get contributed pack’.
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16. A small pop-up window with the message "Last version of contrib pack
was downloaded’” will be displayed, click on "OK’ and then ’Save’.
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Figure 1.16: Latest version of ”QuickMapService” is downloaded.

17. Now click on "Web’ option from the menu bar, place the cursor on

" QuickMapService” the list of features will be updated as compared to
the list as shown in step 10.
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Figure 1.17: Updated list of features under ” QuickMapService” plugin.
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18. To add ’Google Hybrid’ feature to the base map, again click on "Web’
option from the menu bar, place the mouse cursor on ”QuickMapSer-
vice” and then ”Google” and finally click on ”Google hybrid”.
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Figure 1.18: Adding 'Google Hybrid’ feature to the basemap.

b

19. The ”"Google Hybrid” basemap will be displayed on the "Map section
and the "Layer panel’ as well.
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Figure 1.19: ”"Google Hybrid” feature on the map section.
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Chapter 2

Creation of Shape Files

1 How to create shapefiles using polygon dig-
itization in QGIS?
Follow the steps given below:

1. To create shapefiles using polygon digitization, first add a base map
feature to the map section by following step 18 from chapter 1.

s Cortis LALLS B me L - ot Eah T R 110 2 et Semem @ 8

Figure 2.1: Adding base map feature to map section.
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2. The base map has been added to the "Map section’ and the 'Layer
panel’.

o
= nHo® A2 0 »

Figure 2.2: ”Google Hybrid” feature added to the map section.

3. Lets take an example of digitizing the ’Jawaharlal Nehru Stadium’ at
Polo Ground by using a ”Google Hybrid” base map feature. Scroll the
mouse on the map section to zoom in, so that the stadium can be seen
clearly.
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Figure 2.3: Digitizing the 'Jawaharlal Nehru Stadium’.
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4. Click on the "EPSG:3857” button which is placed at the bottom right
corner of the window screen. A ’Project Properties CRS’ pop-up win-
dow will appear. Now, On the ‘Coordinate Reference System’, select
‘WGS 84 accordingly with Authority ID of ‘EPSG:4326’. Click on
"Apply’ and then ’OK’.

BGOSR A9 B ®

ST E—

Figure 2.4: Project Properties CRS selection

5. Click on the ”"New Shapefile Layer” icon from the menu bar to add
parameters to the shapefile.

Ga® A2 0 »

Figure 2.5: Adding 'New Shapefile Layer’.

13

| CAR Research Complex for NEH Region, 2023


DTAC ICAR
Text Box
ICAR Research Complex for NEH Region, 2023

DTAC ICAR
Text Box
(QGIS): An e-learning lesson, Vol-II


(QGIS): An e-learning lesson, Val-11

6. A 'New Shapefile Layer’ pop-up window will appear. Click on the ’file
name’ option to select the location to save the shapefile.
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Figure 2.6: File name and folder destination.

7. Select the proper folder to save the shapefile.
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Figure 2.7: Shapefile folder distination.
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8. Give a proper name to the shapefile that will be saved with the file
name type as "ESRI Shapefile (*.shp *.SHP)” and click on ’Save’.

LeRP AoBEROS #E=-, ol
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Figure 2.8: Saved the shapefile with ’.shp’ file format.

9. After saving the file, next click on ’Geometry Type’ drop down menu
to select the type of geometry to digitize the map. For this example
select "Polygon’ geometry since a stadium will be digitize which has a
disperse space.

LA RP meoBREAOS 9 #ILFE-. L

Figure 2.9: Selection of 'Polygon’ geometry.
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10. Make sure that the 'Coordinate Reference System’ CRS is the same
with that of the base map by clicking on the CRS drop down menu.
Next under 'New Field’ category provide the file name, data type, and
length of characters. For this example since the data that is represented
is the name of the place therefore, "Text Data’ will be selected.

ISt .
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Figure 2.10: Parameters for "New Field’ data.

11. Length represents the number of alphabet/characters of the data type
that is selected. Next click ’Add to Fields List’

LS I S— o — S T =
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Figure 2.11: Set the length of the data type.
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12. Under the "Fields List” category, click on the first data with then name
'id” then click on the 'Remove Field’ button to remove this data from
the list and click on 7OK?”.
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Figure 2.12: Removing data from the "Field List’ category.

13. Click on the "Toggle Editing” icon from the menu bar to activate the
toggle editing mode.

Ga® A2 0 »

Figure 2.13: Activate toggle editing mode
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14. Now that the toggle editing mode is activated, click on the ” Add Poly-
gon Feature” icon (or press CTRL+.) from the menu bar and bring
the mouse cursor to the map section to start digitizing the ’Jawaharlal
Nehru Stadium’.

S emERIE- 8-

Figure 2.14: Add polygon feature to start digitizing the map.

15. To start digitizing the ’Jawaharlal Nehru Stadium’ on the map section.
Click on the boundary of the stadium and move along the stadium,
click again whenever there is a change in the direction of the stadium
to obtain a edge.
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Figure 2.15: Digitizing the Jawaharlal Nehru Stadium 1.
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Figure 2.16: Digitizing the Jawaharlal Nehru Stadium 2.

16. After digitizing the entire boundary of the stadium, right click on the
map section a pop-up window with the file name that was created and

saved in step 8 will appear. Provide a name to the feature in the
textbox and click ”OK”.
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Figure 2.17: Add feature name to the shapefile.
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17. The shapefile is created successfully. Click on the ”Save Layer Edits”
icon from the menu bar to save the shapefile.
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Figure 2.18: Shapefile successfully created.

18. Click on the ”Open Attribute Table” icon from the menu bar or press
F6 key from the keyboard to open the attribute table.

Figure 2.19: Open Attribute Table.
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19. The attribute table with the file name that was created in step 8 along
with the feature that was added in step 16 will appear.
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Figure 2.20: Attribute table with feature of the shapefile.
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2 How to create shapefile using coordinate
points from excel sheet in QGIS?

Follow the steps given below:

1. Create or open an excel sheets that contains the coordinates of all the
North Eastern states of India.

A
1 State
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Lat

2 !Arunachai 28.218

3 |Assam
4 |Manipur

5 | Meghalay:
6 Mizoram
7 Magaland
& | Sikkim

S Tripura

26.2006
24.6637

25467
23.1645
26.1584
27.3516
235639

=

Long

94.7278
929376
93.9063
91.3662
92.9376
94.5624
88,3239
91.6761
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o E F
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Figure 2.21: Excel sheet with coordinates of North Eastern states.

2. Click on the 'File’ option from the menu bar to save the sheet as a
different file format.

& |Sikkim
3 Tripura
10

11

12

13

14

15

16

=
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27.3516 88.3239
235639 916761
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Figure 2.22: File option to save the sheet.
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3. Click on the ’Save as’ option and select the proper folder to save the
file. Make sure that the file type is saved as a ’.csv’ (Comma delimited).

Figure 2.23: Select ".csv’ as the file type.

4. Open the QGIS software. Add 'Google Hybrid’ feature basemap to the
map section. Also add the Northeast shapefile (creation of shapefile
has been documented in QGIS tutorial volume I). Click on the menu
option from the menu bar, place the mouse cursor on the " Add Layer”
option and finally click on ”Add Delimited Text Layer” option.

GOo® A2 B @

i Sowan @ T

Figure 2.24: Add basemap feature, shapefile and delimited text layer.
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5. A ’Data Source Manager’ pop-up window will appear, click on the
"’browse button’ to select the excel file to upload to the project.

Figure 2.25: Data Source Manager window.

6. Select the excel file to upload to the project, make sure that the file
format is ’.csv’ (comma delimited)

L o ame B SR | GV N e (01 A e B @

Figure 2.26: Upload a csv file with north eastern states coordinates.
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7. Under ’Geometry Definition’ select "Point coordinates’ to mark the X
and Y fields.
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Figure 2.27: Point coordinates under geometry definition.

8. Add longitude point to X field and latitude points to Y field. Click on
’Add’ and ’Close’

L e S PN e

Figure 2.28: Mark longitude on X and latitude on Y fields.
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9. A ’Delimited Text Field” will be added to both the map section and the
layer panel. Open the attribute table or press F6 from the keyboard.

L e T = — e e Somes @ F

Figure 2.29: Delimited text on map section and layer panel.

10. Under the attribute table all the latitude and longitude points of all
the north eastern states will be listed.
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Figure 2.30: States with its latitude and longitude points.
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11. The ”Delimited Text File” is a temporary file and therefore it needs
to be converted to a permanent shapefiles. Right click on the state
coordinates delimited text file from the layer panel and place the mouse
cursor on 'Export’ option and click on ”Save Feature As”.

BE\C A 8B =8 /= Ga% A0 B w

Figure 2.31: Export the delimited text file to convert it to a shapefile.

12. A ”Save Vector Layer” pop-up window will appear, select "TESRI shape-
files’ as the file format and click on the browse button to select the
proper folder to save the file.
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Figure 2.32: Selection of ESRI file format and proper folder.

27

| CAR Research Complex for NEH Region, 2023


DTAC ICAR
Text Box
ICAR Research Complex for NEH Region, 2023

DTAC ICAR
Text Box
(QGIS): An e-learning lesson, Vol-II


(QGIS): An e-learning lesson, Val-11

13. Give a proper name to the file that will be saved and make sure the
file type is in ’.shp’ format, click on 'Save’ and then click on "OK’.
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Figure 2.33: Saving the file.

14. The shapefile has been created and it has been added to the map setion
and the layer panel. Next right click on the state coordinates delimited
text file and click on 'Remove layer’ option to remove it from the map
section and the layer panel.

Figure 2.34: Shapefile has been created.
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15. Right click on the newly created shapefile and click on "Properties’.
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Figure 2.35: Properties of the newly created shapefile.

16. On the left side of the 'Layer Properties’ pop-up window click on 'In-
formation’.
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Figure 2.36: Information of the newly created shapefile.
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17. Next click on 'Labels” and under the 'No Labels’ drop-down menu select
'Single Labels’.

Figure 2.37: Selection of 'Single Labels’ from 'Labels’ option.

18. Under ’Value’ drop-down menu select 'State’ then click on "Apply’ and
"OK”.
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Figure 2.38: Selection of 'State’ as "Value’ name.

30

| CAR Research Complex for NEH Region, 2023


DTAC ICAR
Text Box
ICAR Research Complex for NEH Region, 2023

DTAC ICAR
Text Box
(QGIS): An e-learning lesson, Vol-II


(QGIS): An e-learning lesson, Val-11

19. The shapefile with label of the north eastern states will be displayed in
the map section.
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Figure 2.39: North East Shapefile.
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Chapter 3

Dealing/working with Raster
files

1 How to download Raster files?

Follow the steps given below:

1. Paste the given link on any web browser https://earthexplorer.
usgs.gov/.

USGSE EarthExplorer

Cotagerion: L Photiortn

Figure 3.1: Link address to download raster files.
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2. Bring the mouse cursor to the top right corner of the screen, click on
“Login”.

Figure 3.2: Create an account to login.

3. New user will have to register or create a new account to be able to
login. Once registered, provide the username and password to sign-in.

Sign In

WARNING 70 LISERS OF THIS SYSTEM

Figure 3.3: User credentials to sign-in.
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4. Scroll the mouse on the map section to zoom in, zoom out and to select
the area to download the 'Raster data’.

Figure 3.4: Select area to download raster data.

5. Bring the mouse cursor to the map area where the raster data can be
extracted by polygon digitization. This can be done by clicking on the
map area and click again whenever there is a change in direction(as
discussed in step 15 of chapter 2). The latitude and longitude point of
the area selected will be displayed on the left side of the screen.

Figure 3.5: Select raster data by polygon digitization.
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6. After digitizing, scroll down and click on ”Data Sets” button on the
left side of the screen.

Figure 3.6: Select ”Data Set” after digitizing.

7. Under Data Set menu, a list of data set will be displayed. Click on (+)
button of 'Digital Elevation’ then click on (+) button of SRTM and
finally select “SRTM 1 Arc-Second Global”.

Figure 3.7: Select proper data set options.
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8. Click on ”Result” button.

Figure 3.8: Result button.

9. On the 'Result’ menu list, a list of raster data will be displayed. Click
on the ”footprint” thumbnail to highlight the particular location of the
raster data that is needed. Click on download icon.

Figure 3.9: 'Footprint’ thumbnail to select raster data.
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10. Three download button will appear. Click on the download button
with "GeoTIFF 1 ARC-SeCond”.

et e g e e e
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Figure 3.10: Download the raster file.

11. The file that is downloaded will be displayed on the bottom left corner
of the screen. Click on it to navigate to the folder where the downloaded
file is located.
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Figure 3.11: Navigate to the downloaded folder.
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12. Open QGIS software, once launched open a new project. Locate the
raster file that was downloaded, right click on the file and click on 7 Add
Layer to Project”, or drag and drop the raster file to the map section.
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Figure 3.12: Importing raster file to the map section.
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2 How to make Contour Mapping in QGIS
using Raster files?

Follow the steps given below:

1. Add any shapefile that has been digitized (follow steps on question 2 to
create shapefiles by digitization) to the map section. Also add 'Google
Hybrid” base map feature to the map section
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Figure 3.13: Adding digitized shapefile to the map section.

2. The digitized shapefile will be displayed in the map section and the
layer panel. Right click on the shapefile and click on ”Properties”.
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Figure 3.14: Selection of "Properties’ of the shapefile.
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3. A 7Layer Properties” pop-up window will be displayed. Click on ” Sym-
bology” from the menu option and click on "Simple fill’.
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Figure 3.15: Selection of ’Symbology’ to change the color.

4. Click on 'Symbol layer type’ drop down menu and select ’Outline: Sim-
ple line’.
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Figure 3.16: Selection of 'Symbol layer type’.
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5. Click on 'Color’ drop down menu to select the color of the border.

Figure 3.17: Selection of color for boundary.

6. Increase the size of the boundary outline by changing the value of the
"Stroke width’ for proper visibility. Click on ’Apply’ and "OK’.
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Figure 3.18: Change "Stroke width’ to increase boundary visibility.
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7. Add the raster file that was previously downloaded to the map section.
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Figure 3.19: Adding downloaded raster file to map section.

. The Raster data will displayed both in ‘Map section’ as well as in the
‘Layer Panel’ of the project. On the Map section the color of raster data

will displayed in standard “Greys” color ramp with default “Mode” and
“Classes” of contour data.
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Figure 3.20: Raster file in map section and layer panel.
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9. On the "Layer Panel’ place the digitized shapefile above the raster file
so that its outline will be visible on the map section.

SR L -

Figure 3.21: Adding digitized shapefile above raster file.

10. Click on the ”Raster” option from the menu bar then place the mouse
cursor on 'Extraction’ and click on 'Clip Raster by Mask Layer’.

Bat B L T e . T -

Figure 3.22: Selection of extraction method.
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11. A ’Clip Raster by Mask Layer’ pop-up window will appear. On the
'‘Input Layer’ drop down menu make sure that the raster file along
with it EPSG code is selected. Then on the 'Mask Layer’ drop down
menu select the digitized shapefile. Finally click on ”Run”.
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Figure 3.23: Parameters on Clip Raster by Mask Layer.

12. The "Log” window will start running wait until it is finish and click on
"Close”.
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Figure 3.24: Log process running.
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13. On the map section the color of raster data will be displayed in standard
color ramp. On the ‘Layer’ panel, Right click on the layer of “Clipped
(mask)” and click on “Properties”.
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Figure 3.25: Properties of ”Clipped (mask)”.

14. Click on the 'Symbology’ when the ” Layer Properties” pop-up window
is displayed.
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Figure 3.26: Symbology properties of 'Clipped (mask)’ shapefile.
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15. Select ”Singleband pseudocolor” from ” Render Type” drop down menu.
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Figure 3.27: Selection of 'Singleband pseudocolor’.

16. Click on the "Color ramp’ to see a list of different color ramp for selec-
tion.
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Figure 3.28: Selection of color ramp.
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17. Click on “All color ramps” and choose any color ramp (OrRd) that
will represent different level of Land surface height from the sea level
in Metres above the Sea level (MASL).
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Figure 3.29: Selection of ’All color ramps’ from the list of color ramp.

18. Click on “Mode” drop down button and choose “Equal Interval”, in-
crease the “Classes” value to see a change in the category of color
Ramp. The minimum height of the land surface from the sea level in
Meters above the Sea level (MASL) is displayed on the “Min” textbox,
whereas, the maximum height of the land surface is displayed on the
“Max” textbox. Click “Apply” and “OK”.

o st simennrims B Som L3AL ¢ @V EER 5 foean GC Tl Sowan @ K

Figure 3.30: Changing symbology parameters of the clipped (mask) shapefile.
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19. The color of temporary layer of Clipped (mask) on the map section
will changed from standard color ramp to the color that was selected
in symbology properties.

Figure 3.31: Color ramp of the Clipped (mask).

20. On the layer panel unchecked the raster file and the google hybrid base
map feature to display only the Clipped (mask) on the map section.
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Figure 3.32: Selection of only Clipped (mask).
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21. For Contour mapping click on the "Raster” option from the menu bar,
place the mouse cursor on ’Extraction’ and click on ’Contour’.
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Figure 3.33: Selection of Extraction type.

22. A ’Contour’ pop-up window will be displayed. Under its parameters
menu select the 'Clipped (mask)’ shapefile as its 'Input Layer’ and
adjust the ’Interval between contour lines’. Click "Run” and let the
"Log’ process to complete and then click ”Close”.
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Figure 3.34: Contour parameters selection.
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23. A ’Contour’ mapping will be displayed in the map section and a ’Con-
tour’” layer will be added to the 'Layer Panel’. The Contour lines can
be changed accordingly by changing the properties.
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Figure 3.35: Contour mapping in map section.

24. Under 'Layer Properties’ select 'Symbology’ from the menu option,
then click on the ’Color’ drop down menu and select any good color for
proper visibility of the contour lines on the map. Click ”OK”, ” Apply”
and "OK”.
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Figure 3.36: Selection of proper color for the Contour lines.

30

| CAR Research Complex for NEH Region, 2023


DTAC ICAR
Text Box
ICAR Research Complex for NEH Region, 2023

DTAC ICAR
Text Box
(QGIS): An e-learning lesson, Vol-II


(QGIS): An e-learning lesson, Val-11

25. Open the ” Attribute Table” by clicking on the attribute icon from the
menu bar or press F6 from the keyboard.
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Figure 3.37: Attribute Table.

26. A ’Contour Attribute Table’ will be displayed. One of the feature with
the name "ELEV” denotes the elevation data of the digitized shapefile.
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Figure 3.38: Attribute Table with its features of the digitized shapefile.
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27. The 'Labels’ can be added to the contour mapping. This can be done
by selecting the properties of the contour layer. Select ”Labels” from
the 'Layer Properties’ pop-up window, select ’Single Labels’ from the
'No Labels’ drop down menu, and from the 'Value’ drop down menu
select "ELEV”. Click on ” Apply” and ”OK”.
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Figure 3.39: Adding labels to the contour mapping.

28. Click on the "Identify Feature” icon from the menu bar or press Ctrl+Shift+1
from the keyboard to identify each contour lines from the contour map-

ping.

TErleet GOS8 A2 B X

it wivmn e B S LI - UG e S pean 7 e Semen @

Figure 3.40: Identify each feature of the contour line.
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29. Right click on any area of the contour map then place the mouse cursor

on ’Contours’ and click on any option to see its feature details.
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Figure 3.41: Identifying features of the contour map.

30. On the right side of the map section, the features of each contour line
will be displayed . The “ELEV” data will be the same to that of the
“contours” labels.
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Figure 3.42: Feature

is displayed on the ’Identify Results’ panel.
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31. The Contours layer is a temporary file and it needs to be converted into
a permanent file. Right click on the Contours layer from the 'Layer

Panel’, place the mouse cursor on "Export’ and click on ”Save Features
As”.
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Figure 3.43: Convert Contours temporary file into a permanent file.

32. A “Save Vector Layer As” pop-up window will be displayed. Click on
“ESRI shapefiles” in "Format’ drop down menu. Click on the “File-
name” option button, a new pop-up window of “Save Layer As” will
opened, bring the mouse cursor to the “Filename” text box and rename
it with the file type as ESRI Shapefiles (*.shp *.SHP). Click “Save”.

Figure 3.44: Save file in .shp format.
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33. Make sure that the “CRS (Coordinate Reference System)” is same as
that of the basemap “CRS”. Click “OK”.
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Figure 3.45: Coordinate Reference System value.

34. The layer of the newly converted and saved shapefile will be displayed
on the map section as well as on the 'Layer Panel’. The Contours layer
can be removed from 'Layer Panel’ files by selecting the contours layer,
right click and then click on “Remove Layer” to remove it from the
Layer Panel.
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Figure 3.46: Remove Contours layer from the Layer Panel.
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35. The color of Contour lines of the newly converted and saved shapefile
can be change accordingly by right clicking on the layer of the newly
converted and saved shapefile from Layer Panel, then click on “Proper-
ties”, select “Symbology”, click on “Color” drop down menu, click on
“Black” color. Click "OK”, “Apply” and ”"OK”.
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Figure 3.47: Change color of the contour lines.

36. Repeat (Step 27) for labelling of elevation data of contour lines of the
newly converted and saved shapefile.
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Figure 3.48: Label each contour lines.
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37. The newly converted and saved shapefile along with the Labels of El-
evation data and color ramp that was chosen is displayed on the Map
section. The light red color represents lower height of land surface
from sea level in Meters above sea level, whereas, the dark Red color
represents higher height of land surface from sea level (MASL).
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Figure 3.49: Label and color ramp of the newly converted and saved shapefile
on the map section.
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