Academia International College

Tribhuvan University

Institute of Science and Technology

' ACADEMIA

'-L INTERNATIONAL
L&"j COLLEGE

Lab Report
On

“Geographic information system”

Submitted By: Submitted To:

Name:Kritan shrestha Name: Mausam Pokharel

Roll no:9 Department of IT

Faculty: B.Sc.CSIT Academia International College

Date:



Lab 1: Introduction t0 QGIS ........ooiiiiiieee et et 1
Lab 2: Creating and Managing Vector Data.............ccocevireiiniciniiciiece e 3
Lab 3: Calculating Area Statistics of VeCtor Data...........ccceeveieiiinen i 6
Lab 4: Exploring and Managing Raster Layer..........cccoveerieiiniciieeeneee e 12
Lab 5: Importing Spreadsheets or CSV files.........ccoiiiiiiiiic e 16
Lab 6: Creating Map ... e e 22
LaD 7 PrOJECTION. ...c..iiiiiiei et et 25
Lab 8: Nearest neighbor ANAIYSIS .......cooiiiiiiiice e 28
Lab 9: Spatial JOINS .......cooiiiie e e 32
Lab 10: Python in QGIS (PYQGIS).....ciiiiiiie et 38
Lab 11: Sampling raster data using POINTS.........ccccuviiiiiiiiiiiieie e e 42
Lab 12: USGS Earth EXPIOTEr ......coooiiiiie e s 45
Lab 13: Interpolating pPoiNt Data...........cccccvviieiieeiieie e ees 49

Lab 14: Batch processing using processing framework ............cccocvvvvieeiescievnsieennnns 55



Lab 1: Introduction to QGIS

1.1. Objectives

- Introduce QGIS software.
- Install QGIS and review its interface

1.2. Theory

QGIS

QGIS (Quantum GIS) is a free and open-source geographic information system (GIS)
software that allows users to create, edit, visualize, analyze, and publish geospatial
information.

Features

i.  Versatility: Supports various vector, raster, and database formats.
ii.  Plugins: Extensive plugin architecture for customization and extending
functionality.
iii.  Interoperability: Compatible with other GIS software and data formats.
iv.  Data Analysis: Offers a wide range of spatial analysis tools.
v.  Mapping: Capable of creating high-quality maps with advanced cartographic
features.

— Free and open-source.

— Cross-platform compatibility.

— Extensive functionality and customization options.
— Active development and community support.

— Scalable for both small and large projects.

— Steeper learning curve compared to some commercial GIS software.
— QOccasional stability issues, especially with complex operations or large datasets.
— Limited technical support compared to commercial alternatives.



Output

1. Loading QGIS software after installation.

release candidate

NGIS 5.36

Maidenhead

2. Interface of QGIS software.
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Lab 2: Creating and Managing Vector Data

2.1. Objectives

- Adding vector layer (do for Gwarko city)
- Setting properties and formatting

2.2. Theory

Layer

— A layer is a fundamental component used to display and work with geographic data.

— Layer can represent various types of data, including vector data and raster data.

— Each layer in QGIS is associated with a specific dataset, which can be stored in
various formats such as shapefiles, GeoJSON, or spatial databases like PostgreSQL.

Steps to Create a New Shapefile Layer

Launch the QGIS software.

In the menu bar, click on the "Layer" — Create Layer — New Shapefile Layer.
Choose the type of geometry for your layer.

Select the appropriate CRS (Coordinate Reference System) for your data.

Define the attributes (fields) for your layer, including their names and data types.
Enter a name for your shapefile and choose the directory where you want to save it.
Click the pencil icon to add, modify, or delete features as needed.

NogkrowbdE

2.3. Output

1. Creating new shapefile layer
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Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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Lab 3: Calculating Area Statistics of Vector Data

3.1. Objectives

- Load the map of Nepal as vector map and calculate the area of gaunpalika or
municipality

3.2. Theory

Vector Layers

A vector layer in QGIS is a type of data representation used to store geographic features
like points, lines, or polygons, using vector data. It can contain points, lines, or polygons,
each defined by coordinates and attributes. It is essential for handling spatial data in GIS
projects, allowing users to visualize, analyze, and manipulate geographical information.

Steps for adding vector layer and calculating the area of gaunpalika or municipality

1. Launch the QGIS software.
2. Go to the "Layer" menu in the menu bar.
3. Select "Add Layer" — "Add Vector Layer" or simply use the "Add Vector Layer"
button in the toolbar.
4. Browse to the location of your vector data file.
Select the file and click "Open" to add it to the map canvas.
6. After adding the vector layer, right-click on the layer name in the Layers panel and
select "Open Attribute Table".
7. Click on the "Field Calculator” button located within the "Attribute Table" window.
« Create a new field, name it appropriately, and specify its data type.
» Inthe expression box, type "$area’ to calculate the area of each polygon feature.
« Click "OK" to apply the changes.
8. Once the area field is added, the area values will be automatically calculated for each
district polygon.

o

Steps to calculate basic statistics

In QGIS, you can calculate basic statistics for fields, which helps to quickly calculate and
analyze basic descriptive statistics for attribute fields within vector layers. This tool helps
to quickly figure out some key facts and figures about the categories in your map, making
it easier to understand and work with your data. Here's how to use it:

1. Navigate to the "Vector" menu and select "Analysis Tools".

Choose the submenu "Basic Statistics for Fields".

Select the layer containing the attribute table you want to analyze.
Choose the specific field for which you want to calculate basic statistics.
Browse to the destination where you want to save the results.

Press "Run".

© ok wnN



3.3. Output

1. Added a vector layer local_unit.shp - Map of Nepal.
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2. Attribute Table of the vector layer.

Q local_unit — Features Total: 777, Filtered: 777, Selected: 0 - O
J Q= e A a KN PE S &
E STATE_CODE DISTRICT . GaPa_NaPa Type_GN | Province =
34 | 1 JHAPA Gauradhaha Nagarpalika 1
35 | 1 JHAPA Gauriganj Gaunpalika 1
3; 1 JHAPA Haldibari Gaunpalika 1
37 | 1 JHAPA Jhapa Gaunpalika 1
38 | 1 JHAPA Kachankawal Gaunpalika 1
39 " 1 JHAPA Kamal Gaunpalika 1
40 | 1 JHAPA Kankai Nagarpalika 1
41 | 1 JHAPA Mechinagar Nagarpalika 1
4? 1 JHAPA Shivasataxi Nagarpalika 1
43 | 1 MORANG Belbari Nagarpalika i
4 | 1 MORANG Biratnagar Mahanagarpalika 1
4; 1 MORANG Budhiganga Gaunpalika 1
46 1 MORANG Dhanpalthan Gaunpalika 1



3. Using 'Field Calculator' to create and add a new filed to the attribute table.

Q local_unit — Field Calculator

v Only update 1 selected feature
|V Create a new field

Update existing field

Create virtual field
Output field name | Area
Output field type | 123Integer (32 bit) =
Qutput field length | 10 % | Predsion |3 =
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angle_: ellipsoid setting and area unit settings.
;PP y-ca. For example, if an ellipsoid has been set
area for the project then the calculated area
area uth will be ellipsoidal, and if no ellipsoid is
;zel::in set then the calculated area will be
=+ -170=l~lnllcl) e boundgw planimetric.
[w bounds Syntax
Feature | BHOJPUR [ 2 bounds.... y
Preview: 118598073.51910542 bounds_.. - Sarea -
| oK Cancel Help
4. 'Area’ field successfully added in the Attribute Table.
Q local_unit — Features Total: 777, Filtered: 777, Selected: 1 — O
/|28 @ 0 € 2 TESD BEREE & & &
123STATE_CODE ~ |=| € |[123 ~ || Update Al || Update Selected
STATE_CODE DISTRICT GaPa_NaPa Type_GN Province Area =
38 ‘ 1 JHAPA Kachankawal Gaunpalika 1 109237423
ﬂ 1 JHAPA Kamal Gaunpalika 1 104233203
40 ‘ 1 JHAPA Kankai Nagarpalika 1 78814847
Fy| ‘ 1 JHAPA Mechinagar Nagarpalika 1 191853673
42 ‘ 1 JHAPA Shivasataxi Nagarpalika 1 144379061
43 1 MORANG Belbari Nagarpalika 1 132433083
“ R e
45 | 1 MORANG Budhiganga Gaunpalika 1 56274249




5.
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6. Calculating basic statistics for Area field.
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7. Output HTML file generated after calculating field statistics on area.

& area.html

E:/Bsc.%20CSIT/... a

Analvzed field: Area

Count: 775

Unique values: 775

NULL (missing) values: 2
Minimum value: 1331179.0
Maximum value: 2106294244.0
Range: 2104963065.0

Sum: 143136004311.0

Mean value: 184691618 46580645
Median value: 122613216.0

Standard deviation: 225739277.28243965

Minority (rarest occurring value): 1331179.0

Majority (most frequently occurring value): 1331179.0
First quartile: 76660716.0

Third quartile: 198127451.5

Interquartile Range (IQR): 121466735.5

11



Lab 4: Exploring and Managing Raster Layer

4.1. Objectives

- Adding raster layer, and setting properties and formatting it.
- ADD two raster layer file (population of world in 1990 and 2000) then calculate
change in population in 10 years also do the formatting.

4.2. Theory

Raster Layer

A raster layer refers to a digital image or map composed of a grid of cells or pixels, each
cell containing a value representing a certain attribute. Raster layers are commonly used to
represent continuous phenomena across a geographic area, such as terrain, vegetation, or
satellite imagery.

A raster layer is a grid-based representation of imagery or gridded data, like satellite images
or elevation models. It is used for tasks such as land cover analysis, terrain modeling, and
environmental monitoring, offering tools for visualization and analysis within the software.
The grid of cells contains values representing certain attributes.

Raster Calculation

Raster calculation is the process of performing mathematical operations on raster data
layers in QGIS. It enables users to derive new information, conduct spatial modeling, and
make informed decisions based on spatial data.

Steps to add Raster Layers in QGIS
Ensure you have the raster dataset you want to add saved in a compatible format.

1. Launch the QGIS software.

2. Go to the "Layer" menu in the menu bar then select "Add Layer" — Add Raster Layer.

3. Inthe "Data Source Manager" window that appears, navigate to the location of your
raster dataset.

4. Select the raster file you want to add from the file browser and click "Open".

5. The raster layer will appear in the "Layers Panel” on the left side of the QGIS interface,
and the layer will be displayed in the main map canvas.

Raster Calculation

Raster calculation involves performing mathematical operations on raster layers to derive
new information or analyze relationships between variables. This process allows users to
generate new raster layers based on the values of one or more input raster layers.

12



Steps to Perform Raster Calculation

=

Launch the QGIS software on your computer.

2. Ensure that the raster layers are loaded using the steps outlined earlier.

3. Go to the "Raster" menu in the menu bar at the top of the QGIS interface and select
"Raster Calculator".

4. Define a mathematical expression that specifies the desired calculation.

5. Specify the name and location for the output raster layer that will be created as a result
of the calculation.

6. Once the expression is defined, click the "OK" button to execute the calculation.

7. After the calculation is completed, the output raster layer will be added to the QGIS

project. You can visualize the result, adjust its symbology, and perform further analysis

as needed.

4.3. Output

1. Added two raster layers (.asc files) representing the world population in 1990 and 2000.

rw H Yy 1 %’: (’l’} ’.g', ‘.; ?7‘3 )' "{4 'L1 [‘I L} 7‘ v': » € »
B@V.ZAwBE W » =» @ &> B
D LRXE-€© N
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« @ ® Y.

~ Vv ¥ glds00g60 ?
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~ V| ¥ glds90g60 ?
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= Sonis
. '

2. Using 'Raster Calculator' to calculate the change in population between 1990 and 2000.
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@} Raster Calculator
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3. Setting/formatting properties of the resultant layer representing change in population.

E Q Layer Properties - output — Symbology
( 4 lw Band Rendering

/i Information
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‘ Min |-200 Max |4000
1 & symbology P Min / Max Value Settings
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[ - .
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~ Rend
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” Temporal Value <= Color Label =
BB Pyramids -200 . Low
- l Elevation 0 . Neutral
n~ Metadata
500 Medium
: Legend
4000 . 3533.3333 - 4000.0000
. Display X
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i Attribute Tables = e =
Classify g || = || g =) Legend Settings
~T. QGIS Server 7 i
= Clip out of range values
w Layer Rendering
Blending mode | Normal v ) Reset
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Style v oK Cancel Apply Help
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Lab 5: Importing Spreadsheets or CSV files

5.1. Objectives

- Import and work with CSV files and other tabular data in a GIS project.

5.2. Theory
CSV File

A Comma Separated Values (CSV) file is a plain text file that stores data by delimiting data
entries with commas. It is used to store tabular data, where each line represents a row, and
each value within a row is separated by a comma. CSV files are often used when data needs
to be compatible with different programs.

CSV file is commonly used for storing and exchanging data between different software
applications, as it is simple and widely supported. CSV files are often used for tasks such
as data import/export, data manipulation, and data analysis.

Delimited Text Layer

A delimited text layer refers to a vector layer created from tabular data stored in a delimited
text file, such as a CSV file. This type of layer allows us to visualize and analyze point,
line, or polygon features based on the geographic coordinates and attributes provided in the
text file. Delimited text layers are useful for importing and displaying non-spatial data in a
GIS environment.

In delimited text layer, values are separated by a delimiter such as a comma, tab, semicolon,
or space. This text file could be in CSV format or any other delimited format.

Steps to Use Delimited Text Layer

In QGIS, go to the "Layer" menu in the menu bar.

Select "Add Layer" — Add Delimited Text Layer.

Browse to the location of your delimited text file.

QGIS will automatically detect the delimiter used in the text file. You may need to

adjust the settings if necessary, such as choosing the correct coordinate reference

system and specifying which columns contain the latitude and longitude values.

5. Once you have specified the parameters, click "Add" to create the delimited text layer
in the QGIS project.

6. The delimited text layer will be added to the Layers Panel.

PR

Plugins
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Plugins are additional tools or functionalities that extend the capabilities of the software
beyond its core features. Plugins are developed by independent organizations and
developers. The QGIS organization does not take any responsibility for them.

Steps to Use Plugins

1. Go to the "Plugins" menu in QGIS.
2. Browse through the list of available plugins.
3. Search for the plugin you want to install and press "Install”.
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5.3. Output

1. Add required delimited text layer (Cities_Asia.csv & Earthquake.csv).

Project Edit View Settings Plugins Vector Raster Database Web Mesh Processing Help
. B [ ‘ Data Source Manager Ctrl+L P o -~ .
W= - N EatOOR @, »
| Create Layer »
|+ Shif ?
o ¢V | \; Add Vector Layer... Ctrl+ShiftsV | »
1 Embed Layers and Groups... 'u Add Raster Layer... Ctrl+Shift+R
) (4
‘D ’ p }“. Add from Layer Definition File... B2 Add Mesh Layer...
Layers i 11 Georeferencer... » Add Delimited Text Layer... Ctrl+Shift+T
@l ® Y. Copy Style W, Add PostGIS Layers... Ctrl+Shift+D
Paste Style /7, Add SpatiaLite Layer... Ctrl+Shift+L
Copy Layer R Add MS SQL Server Layer...
Paste Layer/Group @, Add Oracle Spatial Layer... Ctrl+Shift+0
Open Attribute Table F6 B, Add SAP HANA Spatial Layer...
Filter Attribute Table ’ % Add/Edit Virtual Layer...
Toggle Editing ) Add WMS/WMTS Layer... Ctrl+Shift+W
Save Layer Edits it Add XVZ Layer..
Current Edits ’ Q Add WCS Layer...
Caue s V7, Add WFS / OGC AP! - Features Layer...
[ Q Data Source Manager | Delimited Text
“ File name E:\Bsc. CSIT\8th sem\C5SC468 Geographic Information System\z GIS Labwork\Lab 5\z Lab 5 Resources\Cities_Asia.csv
Layer name |Cities_Asia Encoding | UTF-8
w File Format
CSV (comma separated values) | v Tab v | Colon v Space
) Regular expression delimiter V' Semicolon v | Comma Others
® Custom delimiters Quote |* Escape |*
Delimited .
0 Text P Record and Fields Options
w Geometry Definition
® Point coordinates X fickl | Longitude v | zfied |
: o ot ¥ field | Latitude - | Mified |
- patiaLite DMS coordinates
. ) No geometry (attrbute only table)  coometry cps | Epsc:ia326 - Wes 84
PostgreSOL
b Layer Settings
= Sample Data
Oracle
Name Latitude Longitude field_4
Virtual Layer abe Text (string) = | 1.2 Decmal (double) ~ | 1.2 Decmal (double) ~ | 12 Decmal (double) ~
1 |Kuala Lumpur, Malaysia |3.171434 101681945
2 |Singapore 1.350124 103.865068
3 |Bangkok, Thailand 13.7371378 100.572393
4 |Ho Chi Minh, Vietnam | 10.816848 106.63208
5 |Hanoi, Vietnam 20991377 105.847001
Close Add |
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I.D FLAG_TSUNAMI YEAR MONTH DAY HOUR e
Virtual Layer | 1231nteger (32bit) ~ | sbcText(string)  ~ | 123Integer (32b) ~ | 1231nteger (32bt) ~ | 123Integer (32bit) ~ | 123Integer (326it) ~ | 1231
1 -2150
2 )3 -2000
3 |2 Tsu -2000
4 5877 Tsu -1610 ~
4 »
APi -
® Features
WS | Close add Hep |
pe to locate (Ctri+K) dinate| -8.6°, 131.4° |\ Scale 1:49629960 | ~ | @ Magnifier | 100% 1% Rotation [0.0° |37V Render ®ersciazze @

2. Delimited text layers with their attribute table.
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e Settin
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( IY D TI P YT Y ITITE OF
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Vi

— i ) e 3
RV ZRBEW » &> @@ &» B
HEPLRLEH-@ X

Layers @® °
& @ . T » o
v ® (ities Asia .o. L
v © Earthquake ° ¢

~ ®
°

s :
o

() Cities_Asia — Features Total: 14, Filtered: 14,..  — (] X || Q Earthquake — Features Total: 6071, Filtered: 6071, - =]

& LYESP ® > € A TESP REE »
Name Latitude  Longitude  field 4 =N ID  FLAG_TSUNAMI YEAR MONTH DAY HOUR MINUTE_SECON“‘

1 |Kuala Lumpu 3171454 101.681945 NULL 1 1| NULL -2150 NULL | NULL NULL NULL | NULL |
2 Singapore NULL 1.350124 103.865068 b | 3 NULL -20000 NULL|NULL| NULL| NULL NULL
3 |Bangkok, Thaila... 13737378 100572393 NULL 3 2 Tsu -20000  NULL| NULL ULL L|NULL
4 HoChiMinh, V..  10.816848  106.63208 NULL 4 | 5877 Tsu -1610| NULL NULL| NULL| NULL NULL
5 Hanoi, Vietnam 20.991377  105.847001 NULL 5 8| NULL -1566 NULL | NULL NULL VULL | NULL
6 Shanghai, China 3110613 121.511724 NULL & | 1 NULL <1450  NULL|NULL| NULL| NULL|NULL |-
i N v

A I E—— 4] bl |

[ show All Features = | | Show All Features _| ==
7_ﬁn \— = - —

[ Q Type to locate (Ctr+K) | di 89.6°157.4° |9 z|:80688448 |~ | @ r[100%  |3|3 [00° [2] VIRender ®epscia3s @




3. Install required plugin for OMS.

Q Search

& DB Manager
iy Geometry Checker
4 GRASS 8
+ @ GRASS GIS provider
| l{4 Lat Len Tools
@ MetaSearch Catalog Client
w OfflineEditing
] OSM place search
| Processing
@ QuickMapServices
I3 QuickOSM
‘& Topology Checker

$ New

Install from ZIP

ﬁ Settings

Installed Plugins

Here you only see plugins installed on your QGIS.
Click on the name to see details.

Click the checkbox or double-click the name to activate or deactivate

the plugin.
You can change the sorting via the context menu (right click).

Upgrade Al Uninstall Plugin

Close

Reinstall Plugin

Help

4. Added OpenStreetMap (OSM) data using XYZ Tiles.

O nRY Oesenpp
R@eV.ZRBEWR
BERLRQAH-@ o

B®

Browser B
I g ]
19 SensorThings
B Vector Tiles

Mapzen Global Terrain |
m [

@ wcs

A% WFS £ NGC AP - Faatyiess ™ |
i ]

«

g " (D) P
Ba O

&%

Coordnate -5.8°,-127.4° W Scale 192182048 ~ | (@ Magnifir 100% 3| Rotaton [0.0°

V! Render
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5. Showing city points

VPro}e(t Edit View Layer Settings VEIugiins _ Vectgr Raster Database Web Mesh Progessing Help

NEBRRY (Lo RBPPRPr R BetlOR K- » @
REQV:ZRWBB » /0 -Lm-ZFH ceni»=>» @ &» H
DELRE-® .

Layers

am
s H{®T & »|

IV ® Cities Asia
[T1 ® Earthquake
~ V| ¥ OpenStreetMap

L. Paemtang
[ Type tolocate (ctri+x) 3| -3, 1258° | e|:32345508 [~ | @ rl100%

6. Showing earthquake points

vaoject Edit \_Iiewr Layer Settings Elqg{m Vectgtr Eastuigiayag ﬂib Mish Progessing ﬂelg

NeERRX D2LLRPP R B LIOR K- » &>
BV ZMBB //78 . -cx-ZE=<0d>=> @ &> B
hELREH e .\ B
Layers e® | =
« B ® V& [ ‘
W ® (ities Asia

V| © Earthquake
~ V| # OpenStreetMap

[[Q Type tolocate (4
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Lab 6: Creating Map

6.1. Objectives

- Learn how to create map compositions using the Print Layout functionality.
- Add and arrange map elements, then export the final layout as a PDF or image file.

6.2. Theory

Print Layout

— The Print Layout functionality in QGIS allows users to create professional-quality
map compositions for printing or exporting.

— It provides a versatile environment for arranging map elements such as maps,
legends, scale bars, north arrows, and text labels into a single document.

Steps to Use Print Layouts in QGIS

1. Go to the "Project” menu in the menu bar and select "New Print Layout” or click
the "New Print Layout™ button on the toolbar. This opens the Print Layout Manager.

2. To add a map to the layout, click the "Add Map" button in the toolbar or drag the
map item from the Layout toolbox onto the canvas. Resize and reposition the map
as desired.

3. Use the Layout toolbox to add additional map elements such as legends, scale bars,
labels, and images. Drag these items onto the canvas and customize their properties
using the Item Properties panel.

4. Arrange the map elements on the canvas and adjust their styles.

5. Once the layout is finalized, go to the "Layout™ menu and select "Export as PDF"
or "Export as Image" to save the layout as a PDF file or image file.
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6.3. Output

1. Added three vector layers: natural.shp, waterways.shp and roads.shp.

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
IeBRRY ULL2LAPPRP/ LA e tDOR K-8-B- » &~
L LAY ALY N - : = Q@
hELLE-& X R
Layers
vy A=Y » 3 2tle
v [l natural \ SN
v — waterways 5y Jyv‘
v~ roads
[ ID
2 Type tolocate (Crl+K) B 5 o0 | 213007134 v | @ e/ 100% 203 [00® 2] VIRender @epsciazze @

2. Creating new print layout.

Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

k ﬁ:w”from]’emplate e » @ ﬁ n d p . ‘Q ' J—E r{j !3 @ @ e g{ ML= %' 2 Q} 2,

2 Open... Ctrl+0 {/ v v abe] * » @n ") »
Open From 8
101 S

Open Recent

Close
) save Ctrl+S
B2 Save As.. Ctrl+Shift+S X
Save To 4 o
Revert...

J Propetties... Ctrl+Shift+P
Snapping Options...
Import/Export

~ ’«t)m.fﬁ‘m!fu Lake ¥

AL N E

BB New Print Layout...

2 New Report...

% Layout Manager...
Layouts ’
Models »
Exit QGIS Ctrl+Q

4 »
[ Q Type tolocate (ctri+) | B ;i io.s0.1 ¥ e[1:3039023 |~ | @ rlwo%  [3]s (00° 3| Vi Render ®eEpsc:aze @
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4. Adding map to the print layout.

(@ *KoshiPradesh - (] X

Layout Edit View Items

BRI

1 - »
4 Add 3D Map -
S o8 53 LN = addpicture bt B
: ;.|...7.7P{Q.,|....Ii.?‘.).|i.r. o AddLabel . |....F.%?.|..7.W llmsi‘ Undo History |
{'_')1 3 Add Dynamic Text G T

0

by

I, Add Legend

1) & _|§ [en

5. Map of Koshi Province with appropriate map decorations and layout items.

Q *KoshiPradeshh

= o W
Layout Edit View [tems Additem Atlas Settings
BRLRER L ®iglhee L | ;- &
ALPRT BB YLEEERE bhEl
i -..hom|.mhq.,|....h°.u|.mI.QQ.I....l.z.n-.nu..ll.ﬂ.l....Il.s.ou||...Il.s.o,.l...yF.D.Q.|.mF22'9.|-...Eﬂ.l....m.l..,.lﬁgJ Items ‘ Undo History
Items
{ I
Koshi Provience Map - = 2 ;ﬂm e
ol o ;1 T] Legend
= ; ; N 1Y [@] <HTML frame>
E L S ) Gyozumpha Tsho W ! : E v (7] Compass
; WO U 4 RN 12 g <Legend>
: = - ndialee o Ssdmia Tsho ) gty 1t | == <Scalebar>
. '}m': PNy & g v r Compass
E (o) wewsi\bob v ] Map2
ol LR |
tegend | Layout | memproperses | udes |
B natural Item Properties
arars |
roads
sz (s
- Orientation | Landscape
width  |297.000 |3
Scalebar ‘ e
0 10 20 km Heght  |210.000 |3 €
-
-4 ! _’ﬂ - “4 » =
X: 263.488 mm y: 197.252 mm page: 1 69.3% v = =
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Lab 7: Projection

7.1. Objectives

- Understand the importance of projections in GIS.
- Learn how to transform geographic data from one Coordinate Reference System
(CRS) to another in QGIS.

7.2. Theory

Projections

— Projections refer to the process of transforming geographic data from one
Coordinate Reference System (CRS) to another.

— It is important because different GIS datasets may be in different CRSs, and when
overlaying or analyzing them, they need to be in the same CRS to ensure accurate
results.

— There are various types of projections, each with different properties and
distortions. QGIS supports multiple projections, allowing users to work with spatial
data in different coordinate systems based on their needs.

Steps to Project Data in QGIS:

1. Launch the QGIS application on your computer.

Add the layers you want to project into QGIS.

3. Go to the "Project” menu in the menu bar and select "Properties”. Here, you can see
the CRS of the layer.

4. Set the CRS you want to project to.

5. Apply the changes and save the project.

no
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7.3. Output

1. Added a vector layer ne_10m_admin_0_countries.shp file; Before projection

NEBRRY %2085 P ;a"urd LEOR H-8 -GG QE#EE =
BREV.ZWBD /) - e m®qEw - @ & B
bEORE® .\ EE

Layers @
o @ ® »
| v [ ne tom

‘ »
[[Q Type o locate (cri+x) | Coordnate| 53.9%89.7 ¥ Scale|13695873% v | @ Megnifier 100% || Rotaton (0.0° 3| VIRender Bersciaizs @

2.

R kot View Loyer Settings Plugins Vector Raster Dotabase Web Mesh Progessing Help

Lt o PRLAEPPR R Edfdl:U@” E\’zl B~ - %@*Zl-m-»

New from Template

£ Qpen... cul-0
Open From
Open Recent
Close
1 seve Ctrles
| 8 savess.. CtrleShift+S
Save To
Revert...

Snapping Options...
Import/Export
12 New Print Layout... CtrlsP
[ New Report...
3 Layout Manager...
Layouts
Models
Exit QGIS Cul+Q

"

Ql T |
['Q Type tolocate (cti+) | Coordnate| 73%,-104.7° |9 Scale 136958736 v | @ Megnifier|100%  |3| Rotation 0.0° |3 VIRender ®epsciazze @

3. Selecting appropriate projection from CRS.
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st B Yiew Lever S @ project Properties — CRS X
DC%@I}: . Project Coordinate Reference System (CRS) 'GO' %#ZE'H'
aeV.Zw o o le= - @ & B
= e ; Filter | E
[E "; p Q IEI' ! e Recently Used Coordinate Reference Systems
g , Coordinate Reference System Authority ID L] E
|EPSG:4326 - WGS 84 EPSG:4326 [

Predefined Coordinate Reference Systems Hide deprecated CRSs
| Coordinate Reference System Authority ID i
South_Pole_Azimuthal_Equidistant ESRE:102019
Sphere_Azimuthal_Equidistant ESRI:53032
WGS_1984_ARC_System_Zone_09 ESRI:102429
WGS_1984_ARC. em_Zone_13 ESRI: 102438

» Bonne (Wemer lat_1=90)
+ Cassini
»_Comnact Milier -

*Units; meters

*Dynamic (relies on a datum which
is not plate-fixed)

* Celestial body: Earth

*Method: Azmuthal Equidistant

| ok || camd || oy || Hb [yl00c  [3]VIRender @iz @

4. Resultant output after Projection:

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

DEERRH 028 PP "R LBa tNOR K-8-» @
RQV.ZwEBR / / : - » @ @y A
hELRE-© L BK +

e B® o ) Identify Results
o @ ® » 2 AR R >

v .n:_lﬁll.idll! /I Feature Value =
1 ~ ne_10m_admin_0_countries

»

s

» (Derived)
» (Actions)

\ | scalerank 0

featurecla Admin-0 coun
| LABELRA... 3.00

. SOVEREL.. Nepal
SOV_A3  NPL
ADMO_DIF 0
LEVEL 2.00
TYPE Sovereign cout
ADMIN Nepal
ADMO_A3 NPL
GEQU_DIF 0
GEQUNIT  Nepal
GU_A3 NPL
SU_DIF 0
SUBUNIT  Nepal
SU_A3 NPL
BRK_DIFF 0
NAME Nepal
NAME_L... Nepal
BRK_LA3  NPL

/ RRK NA.. Nenal I

Mode  Current Layer v |

" View |Tree b
1 »

R -
Q. Type to locate (Ctrl+K) 3| 15582016, 3487919 | 2 183248352 v | @ r|100% ]:\ 3 0.0° : v Render @®EsRisw2 @

27



Lab 8: Nearest neighbor Analysis

8.1. Objectives

- Learn about Nearest Neighbor Analysis and its application in GIS.

- Understand the steps involved in performing Nearest Neighbor Analysis in QGIS,
including loading layers, removing null values, and calculating distances to the
nearest hub.

8.2. Theory

Nearest Neighbor Analysis

Nearest Neighbor analysis is a spatial analysis technique used in GIS to identify the closest
features to each feature in a dataset. This analysis is particularly useful for understanding
spatial patterns, clustering, and relationships within a dataset.

Steps to Perform Nearest Neighbor Analysis:

1. Load the input layer and the reference layer into QGIS.
i.  Add Vector Layer — (ne_10m_populated_places_simple.shp).
ii. Add Delimited Text Layer by keep the settings as custom —
(earthquakes 2021 11 25 14 31 59 +0530.tsv)
2. Remove Null Values:
i.  Go to 'Processing’ (in the processing toolbox) — Toolbox — Vector
Geometry — Remove Null Geometry.
ii.  Specify the layer to remove null geometries
(earthquakes 2021 11 25 14 31 59 +0530.tsv).
iii.  Give the layer a name.
iv.  Allocate a file location to save the layer.
v.  Anon-null geometry layer will be added. You can now remove the original
earthquake layer.
3. Perform Distance to Nearest Hub:
i.  Search for "Distance to Nearest Hub" in the processing toolbox.
ii.  Select the source point layer (eq-non-null geometry).
iii.  Select the destination hub (ne_10m_populated_places_simple.shp).
iv.  Select the "Hub layer name attribute™ — abc: name. (if default value is left
then it will display number instead of name.)
v.  Choose the "Measurement unit" — Kilometers.
vi.  In hub distance, allocate a file location and name (NearestHubDistance) to
save the result.
vii.  Click 'Run'.
viii. A new layer will be added displaying the distance to the nearest hub.
By following these steps, you can perform a Nearest Neighbor analysis using QGIS
software to identify spatial relationships within your dataset.

28



8.3. Output

1. Added a vector and a delimited text layer: ne_10m_populated.shp and earthquakes.tsv.

Edi

Settings Plugins Vecto Help
|
|

NEBRRY (*2LARIPrRARELEOR & » @
ﬂ@%ﬂ:ﬁm - - - » @B 5 @» 0'>»
PRORHE-@ X B

o

Layers ® Processing Toolbox ®
« @l w » 203 X
V| ® earthq | € vector Geometry remove null €3
v © ne10m ~ @ Vector geometry

ﬂ' Remove null geometries

2. Removing the null values.

Q Remove Null Geometries X
» -
Parameters | Log Remove null
Inputlayer -~ | geometries

" earthquakes_2021_11_ ¥ | Lﬂ % ‘_- This algorithm removes any
features which do not have a

Selected features onl geometry from a vector layer. All
4 other features will be copied
V| Also remove empty geometries unchanged.
Non null geometries [optional] Optionally, the features with null
) || geometries can be saved to a
arest Neighbour /eq-non-null-geometries.g €1 [ separate output.
V' Open output file after running algorithm 1f 'Also remove empty
- = geometries' is checked, the

Null geometries [optional] ) algorithm removes features

whose geometries have no
coordinates, i.e., geometries
that are empty. In that case,
also the null output will reflect
this ontinn_containina hath null

[Skip output] | o

Open output file after running algorithm

‘ 0% \ Cancel

|M:\ Run as Batch Process... Run | | Cose || Hep
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3. Selecting only those layers with non-null data.

Ednt

NEBREY B*ALRIPFA B8 LEOR B-8-6 5% GQEMEE-=-¢
BREV.ZWMBR v J y : =9 a gugygy QQR 25 B
PDELRLE-® X B -
Layers s Processing Toolbox @
o A e T S0 9 N

® carthquol BB 4 ~earest hub (ne tohub) @ |
v © ne10my “g ~ @ Vector analysis

v ¢ cqnonn ¥ Distance to neare...

o © g° o ° ° LA
o o

Q Type to locate (C1+K) Coordnote| 90, 119.3° W Scale 131028360 ~ | @@ Magnifer|100% |3/ Rotaton [0.0° 3 VRende ®sciane @

4. Calculating distance to nearest hub (line to hub).

(2 Distance to Nearest Hub (Line to Hub) X
I » [ —
Parameters | Log Distance to nearest
Source points layer '« |hub (line to hub)
a + eg-non-null-geometries ~ ‘ t..] % i_"‘ Given an origin and a destination
layers, this algorithm computes the
Selected features only distance between origin features
- and their dosest destination one.
Destination hubs layer Distance calculations are based on
. — the features center.
N m_l&n_popdated_ﬂat" t:] % i_-‘
- The resulting layer contains lines
| Selected features only linking each origin point with its
e te nearest destination feature.
| abc name - ‘
Measurement unit
| Kilometers = ‘
Hub distance
rest Neighbour NearestHubDistance.gpkg €3 | I_._‘ [
v Open output file after running algorithm -
| 0% | Cancel
| Advanced ~ | |RunasBatchProcess.. |  Run | Cse || Hep |

.
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5. Resultant Output:

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
DeBRRE QL el ED ;a B tNOR - » @
‘Q\fﬁ;,ﬂ*m : - - » (@b 5 @» q"» ?
DELRE @ LA B
Layers o J
v @&V - e 2 @ go @o o/./@ »
| ® earthquakes 2021 1 4 © ©0 ¢ © 0 ° 0._. (]
v © ne_10m_populated_p © oo . o® e RN é“/qa.
v @ eg-non-null-geometi ‘9@ o® & \*" ®
V'~ NearestHubDistance 0 © °a NS
® o ® 09 o o s
v ST gy
o
’ g
(s}
o (g < .\Q
o @ o
Vet
%°
g o 65 oe L’
e e;‘ 0® 8 0@
o0 ° & @
(=] ° (5] &t. G.
RS e
° o ¢ » 00 %o 000 ® :
./O b4 : . .8 (=]
S ° %o e; o Xigaze
o
[=3 . GQQ%S 6’;91 2 » 3 o0
L a o ©
4] i.—&o ° o Foo = oépo 2
ch’ﬁ ] %0 | i) 34.92°,8287° | ¥ /1872092 v | @ r[100% 3]s [00° |2| V/Render ®epsciazzs @
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Lab 9: Spatial joins

9.1. Objectives

Learn how to perform Spatial Join and Point in Polygon Analysis in GIS.
Understand the steps involved in combining attributes based on spatial relationships
and conducting spatial analysis.

Gain proficiency in loading vector layers, setting parameters, and interpreting
analysis results in QGIS.

9.2. Theory

Spatial Join

Spatial joins are used to combine attributes from one layer to another based on their spatial
relationship.

Spatial joins are a GIS operation used to combine information from two spatial datasets
based on their spatial relationships. In a spatial join, attributes from one dataset are
appended to another dataset based on the spatial relationship between their geometries
(points, lines, or polygons).

Steps to Perform Spatial Join:

1.
2.

o

Load the vector layers (local_unit.shp & waterways.shp) in your GIS software.
Go to the Processing Toolbox, search for "Join Attributes by Location™ and click it.
OR, navigate to 'Vector' in the menu bar — Data Management Tools — Join
Attributes by Location.
Set the following parameters:
i.  Join features in: local_unit

ii.  Features to add: intersect

iii. By comparing to: waterways

iv.  Fields to add: all

v.  Join type: one to one (type of spatial relationship)

vi.  Provide a name (joined) and location for the joined layer to save.
vii.  Click 'Run’.
The output will be a new layer containing attributes from both layers based on the
specified spatial relationship.
Display only the joined layer.
Right-click on the joined layer and select "Show Labels".
The names of rivers will be displayed.

Steps to Perform Point in Polygon Analysis:
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1. Loadthe required vector layer (ne_10m_admin_0_countries.shp) and delimited text
layer (earthquakes 2021 11 25 14 31 59 +0530.tsv).

2. Go to the Processing Toolbox, search for "Count Points in Polygon" and click it.
OR, navigate to 'Vector' in the menu bar — Analysis Tools — Count Points in
Polygon.

3. Set the required parameters:

i.  Polygons: ne_10m_admin_0_countries
ii.  Points: earthquakes_2021 11 25 14 31 59 +0530
iii.  Provide a name (countpoints) and location for the output layer to save.
iv.  Click 'Run'.
4. A new count layer will be created.
5. To locate Nepal's data, zoom in to Nepal and select it.

9.3. Output

1. Added two vector layers: local_unit.shp and waterways.shp. (Before joining attributes)

Project Edit View Layer Settings Plugins Raster Database Web Mesh Progcessing Help

; S I Quickosm . : S =
[ R 8 [ cuaom BEatORd K- » &-»
_ Geoprocessing Tools
» abel »» ({‘8 » a> »

u @ v‘: f) ﬁ ? @ | Ggometry Tools
= Analysis Tools
DL RHE O N .

vy v v v -

Research Tools

Layers @® Data Management Tools Bl 4 Create Spatial Index...
« @ ® T » g % Join Attributes by Location...
vV — waterways - Merge Vector Layers...
v [ local_unit %% Reproject Layer...
5 Split Vector Layer...

2. Joining Attributes by Location.
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Project Edit View Layer §ett'ngs_ . 5 :
D ~a E[B o | Parameters | Log | |J°m _attrlbutes by m qg N
|| Join to features in |~ location |

REV A WEB ]| s 8 A L) | et e | B>

I 'E ’ p ;2 EI - @ Selected features or-l\v I;\‘:;Ei:;;r‘;;ﬁ”:;go‘;;s'm of
Features they (geometric predicate) attributes in its attribute table.

= V| intersect overlap The additional attributes and their
“awy » I Sl
V) materwars equal [ Jcoss oy ot e abied 1y ean
¥! [ tocal_unit A feature from the first layer in the
== resulting one.
By comparing to
/" waterways [EPSG:4326] = | t:, % =
Selected features only
Fields to add (leave empty to use all fields) [optional]
|0 fields selected ‘ -
Join type
' Take attributes of the first matching feature only (one-to-one) ¥
Discard records which could not be joined
Joined field prefix [optional]
\
Joined layer [optional]
‘aphic Information System/z GIS Labwork/Lsb Sfioined.opkg & || .|
V| Open output file after running algorithm
Unjoinable features from first layer [optional]
| [Skip output] e |
‘ [ 0% Cancel
Q Tvoe 1o ocate (U140 ‘ ] Advanced - | |Run as Batch Process... | Run | Close | Hep |
3. Resultant Output:
Project Edit View Layer Settings Plugins Vector Raster Database

NEERRE (e, NPP "L . BatROR -8 & » &-
BQV.ZMBB /1 - = @ &
DEORE-© LN EK +

Layers
« @l Y »
v [ joined
— waterways
D local_unit
jaKhola .
‘{"r‘, rrz!‘,géh wh )
i Tamakos! .
> A AN Sufr K ’f’ﬂ- ﬁ!‘u.%.f\' ’ ]
Sl ﬂ’i’*}\‘vf’*‘;&f".}kg L Famur
bt
i R IR <)
o ”“‘,k,ﬁf} I’J’}}’; hola
Bagmoli Rivey s ot b KaRkai mai
7 S TARONTIE Ll (e A gAY,
Kamala River GRS (GUATHERR
Keshaliya River o8
2, Type to locate (Ctr+K) oordnat| 85.92,25.38 |9 zal [ 1:2908640 | v | @ agnifie| 100% |2 otato [0.0° 3| V/Render ®unknowncRs @
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4. Attribute table of joined layer.

e J(;IHEC — Features Total: 777, Filtered: %TT Se eé:éd. 0 = O '3’{”

|/ Q= SENLYESP PE E &g |

| fid STATE_CODE DISTRICT | GaPa_NaPa | Type_GN | Province | osm_id | name | type  width | |

i 1 1 TAPLEJUNG Aathrai Tribeni Gaunpalika 1 27915414 NULL stream  NULL |
27 2 1 TAPLEJUNG Maiwakhola Gaunpalika 1 27915407 NULL stream  NULL
3_ 3 1 TAPLEJUNG Meringden Gaunpalika 1 27915407 NULL stream  NULL

4 4 1 TAPLEJUNG Mikwakhola Gaunpalika 1 27915439 NULL river NULL

5 5 1 TAPLEJUNG Phaktanglung  Gaunpalika 1 27915466 NULL river NULL

6 6 1 TAPLEJUNG Phungling Nagarpalika 1 148020905 Tamor River river NULL

lT 7 1 TAPLEJUNG Sidingba Gaunpalika 1 27915510 Tamur river NULL |
3_ 8 1 TAPLEJUNG Sirijangha Gaunpalika 1 27915510 Tamur river NULL

9 9 1 TAPLEJUNG Pathibhara Yan... Gaunpalika 1 27915510 Tamur river NULL

10 10 1 PANCHTHAR Falelung Gaunpalika 1 247995528 | NULL stream  NULL

1 " 1 PANCHTHAR Falgunanda Gaunpalika 1 NULL NULL NULL NULL

12 12 1 PANCHTHAR Hilihang Gaunpalika 1 27915597 NULL stream  NULL
? 13 1 PANCHTHAR Kummayak Gaunpalika 1 148020910  Tamwur river NULL
? 14 1 PANCHTHAR Miklajung Gaunpalika 1 NULL NULL NULL NULL

18 15 1. DANICHTHAR Dhidim Manarnalika 1 142020010 Tammur rircar At | 1Y
*= show All Features _ = (= J

9.4. Output

1. Loaded a vector and delimited text layer ne_10m_admin_countries.shp earthquake.tsv.

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

DoBRRH U*LLAI PrRi e tlOR H-8- -5 EH¥ -

R@QV.ZAWmBWR 0/ : . =q RE > Qr >
DEPLRE-© X RX

Layers @®

s @eT »

v [ ] ne 10m admi Fu
v ® earthquakes_ .~‘

Q Type to locate (Ctrl+K Coordinate | 70.3°,72.9° | Scale|143718784 ~ | (@ Magnifier 100% 3+ Rotation 0.0° |+| V/Render ®pPsG:a326 @
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Project Edit View Layer Settings Plugins [[RERY Rester Database Web Mesh Processing Help

D =0 @ (4 ‘§|qouickow' -
BV, ZAWMBIA | ceomeyroos

% ‘ 4@ Q 'Q ¢ Research Tools
Layers @® Data Management Tools
cawY » :

v .m_{ P

4] | |

»

1B tEOR K-8 -0 %* "

» e B B = o & » @ &>

» | 5% Line Intersections...

» | £33 Mean Coordinate(s)...

/' Nearest Neighbour Analysis...
$4 Sum Line Lengths...

. Basic Statistics for Fields...
n Distance Matrix...
W, List Unique Values...

| Q Type to locate (ctri+K) |

Coordnate | 89.3%, -110.5° | Scale 143718784 ~ | @ Mageifier| 100 2| Rotation

[00°  |2| ViRender ®ersGiazze @

3. Count the number of points in polygon.

r
@ Count Points in Polygon

X
] . 3 -
Parameters | Log | Count points in 1
'« polygon
| ne_tom_admin_0_countries [EPsG:4326] ~ | (53 Tk [ This algorithm takes a points
layer and a polygon layer and
|| selected features only counts the number of points from
the first one in each polygons of
Points the second one.
I earthquakes_2021_11_25_14_31.59_+0 ~ ] t:j % EJ A new polygons layer is
generated, with the exact same
[ ] selected features only content as the input polygons
layer, but containing an
Weight field [optional] . | additional field with the points
count corresponding to each
I - ] polygon.
Class field [optional] An optional weight field can be
I - ] used to assign weights to each
point. If set, the count
Count field name generated will be the sum of the
weight field for each point
IM.MPOMS I contained by the polygon.
Count Alternatively, a unique dass field
- . — 1| | can be spedified. If set, points
|lrlforlnabon System/z GIS Labwork/Lab 9/countpoints.gpkg €3 } l_-v] are classified based on the
selected attribute, and if several
V| Open output file after running algorithm 'w | | points with the same attribute |«
[ 0% || cancel |
l Advanced ']lRmasBatanrocess... Run ll Close ][ Help }
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4. Resultant Output: Showing number of points in Nepal.

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

DpBRRY 02PLPHRIPHA
BQV.AMEBEB /|
DELRE-© .\ B

- - »

® carthquakes |

»

4]

wlda b

O K- - @
@& 5 Q

T -99

INY
HOMEP... 1

[q] »|

Identify Results
== 0 - A -
Feature Value =
\ FIPS_10_ NP
ISO.A2 NP
[ 1SO.A3  NPL
ISON3 524
\ UNA3 54
WBA2 NP
| WBA3  NPL
WOEID 23424911
\ WOE_ID_... 23424911
WOE_NO... Exact WOE mz
[ ADMO_A... NPL
ADMO_A... NPL
\ ADMO_A... -99
ADMO_A... -99
\ CONTIN... Asia
REGION._... Asia
\ SUBREGI... Southern Asia
REGION_... South Asia
\ NAMEL.. 5
LONG_LEN 5
| ABBREV._... 5

-

Mnde!mru\tuyu

View |Tree

L R -
1| 1034, 111.36° | z1:26721300 v | @ r[100%  [2] s [00°

Q Type to locate (Ctrl+K) |

|2| ViRender ®epsciazs @

Yl
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Lab 10: Python in QGIS (PyQGIS)
10.1. Objectives
-
10.2. Theory

Python in OGIS (PyOGIS)

— PyQGIS refers to the use of the Python programming language to extend the
functionality of QGIS.

— Python scripting allows users to automate tasks, customize workflows, and perform
advanced spatial analysis within the QGIS environment.

Spatial Data:

— It refers to data that is associated with specific geographic locations or positions on
the Earth's surface.

— It includes information about the shape, size, location, and attributes of spatial
features such as points, lines, and polygons.

Data Processing:

— It involves the manipulation, transformation, and analysis of spatial data to extract
meaningful information.

Python Scripting:

— It involves writing and executing Python code to automate tasks, perform
calculations, and manipulate data within the QGIS environment.

— Open QGIS and go to "Plugins” — "Python Console™ to access the Python scripting
environment.

— By utilizing Python scripting in QGIS, users can enhance their workflows and
perform complex spatial analyses efficiently.

Python Console:

— The QGIS Python Console is an interactive shell for executing Python commands.
— It also has a Python file editor that allows you to edit and save your Python scripts.
— Both the console and editor are based on the PyQScintilla2 package.
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Find and display the maximum and minimum area using python.

# Import necessary modules from PyQGIS
from qgis.core import QgsVectorLayer, QgsProject

# Define the path to your shapefile
shapefile_path =
r'C:\Users\prati\OneDrive\Desktop\shape_files_of districts_in_nepal.shp"

# Load the shapefile
layer = QgsVectorLayer(shapefile_path, "Layer Name", "ogr")

# Check if the layer was loaded successfully
if not layer.isValid():
print("Layer failed to load!")
else:
# Add the layer to the QGIS project
QgsProject.instance().addMapLayer(layer)
print("Layer loaded successfully!™)

# Get the fields in the layer

fields = layer.fields()

# Assuming the field you want to find min and max for is named ‘your_field_name'
field_name = 'Area’

# Get index of the field
field_index = fields.indexFromName(field_name)

# Initialize variables for min and max values
min_value = float('inf")
max_value = float(*-inf")

# Iterate over features to find min and max values
for feature in layer.getFeatures():
# Get the attribute value of the field
attribute_value = feature.attributes()[field_index]
# Check if the value is numeric
if attribute_value is not None and isinstance(attribute_value, (int, float)):
min_value = min(min_value, attribute_value)
max_value = max(max_value, attribute_value)

# Print the min and max values
print("Minimum value:", min_value)
print("Maximum value:", max_value)

# Refresh the QGIS interface
iface.layerTreeView().refreshLayerSymbology(layer.id())
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10.3. Output

1. Python code and output in Python Console of QGIS.

Python Console
£ 2 o v
YR (@ B BR > x0 B Q # X
1 # Python Console & | = *pagis2py X
4 #:Use. iface:to-access:0G 1 from ggis.core-import QgsVectorlayer, -QgsProject
IS-API interface-or-type 2
e 1 e - infe
¢ fox:mors, J0v 3 shapefile path-= r"E:\Bsc. CSIT\8th sem\CSC468 Geographic Information System\z GIS La
3 # Security warning: typi 4 =
e . From ananty S layer-=-QgsVectorlayer (shapefile path, -"Districts", -"ogr")
usted source can harm yo 6 -
. ?_’ f_ IV t.:er T wif not-layer.isvValid():
i 8 print("Layer failed to-load!")
5 Unable to restore the fi
1 9 =else:
GC& . RS 10 QgsProject.instance () .addMapLayer (layer)
:/Osers/prati/dnelxive/ 11 print ("Layer loaded successfully!")
Desktop/Lab-10/110_pqgis 12
ind 13 fields = layer.fields()
7 >>> exec(Path('E:/Bsc. -C 14 = =
SIT/8th CSC468 - Ge. ) A ey &
Qi Bomy gy 15 field
aphic Information: System 16 =
GIS - Lab k/Lab-10
gx-or otk /pq 17 field index = -fields.indexFromName (field name)
gis2.py') .xead_texc()) 18 - B
8 Layer :loaded - successfull
”E . 19 min_value-=-float('inf')
¥ 20 max value = -float('-inf')
9 Minimum-value: 1331494 21 I =
0 um-value: -210680128 .
i:’”a“mm 7Alue: 210KeY g 22 = for feature.in-layer.getFeatures():
= 23 attribute value-=.feat .attributes() [field_index]
284 = if -attrib _value-is None -
25 min value-=-min(min value,
26 max value = -max(max value,  attrib
27
28 print ("Minimum value:", ‘min_value)
i 29 print("Maximum value:", -max_value)
>> 30
31 ¢ sh:the 0GIS- intsrface
32 .layerTreeView() .refreshlLayerSymbology(layer.id())
‘

2. Attribute Table: Displaying area field from maximum to minimum values.

Layers a®
« B e Y »
— T s |

Project Edit View Layer Settings

DeBRRE O
LAY 1%
HDEPLRE-@ X BRK -

QQ Districts — Features Total: 777, Filtered: 777, Selected: 0 -

Plugins Vector Raster Database Web Mesh Progessing Help

/B -k BE =50~

ARLAIPI "R, BatOL
& 5 Q» A »

SR

/ g = SENRTYESP PE =
STATE_CODE DISTRICT GaPa_NaPa Type_GN Province area

1 6 MUGU Mugum Karma... Gaunpalika Karnali 2106801284
2_ 6‘DOLPA Chharka Tangs... VGaunpllila Karnali 1965716631
37 1 TAPLEJUNG Phaktanglung Gaunpalika 1 1852535241
a4 4 GORKHA Chum Nubri Gaunpalika Gandaki 1649090626
5 1 SOLUKHUMBU  Khumbupasan... Gaunpalika 1 1537034978
T 7 BAJHANG Kanda Gaunpalika Sudur Pashchim 1465454812
T 4 MUSTANG Dalome Gaunpalika Gandaki 1347801630
T 6 HUMLA Chankheli VGaunpalilu Karnali 1310064614
.97 7 DARCHULA Byas Gaunpalika Sudur Pashchim 1193781719
10 1 SANKHUWASA... Makalu Gaunpalika 1 1191993946
1 6 DOLPA Dolpo Buddha  Gaunpalika Karnali 1180209737
; 5 BANKE Rapti Sonari Gaunpalika 5 1041124213
? Z‘RASUWA ikund. palik Bag 977178030

|77 show Al Featres |

Q Type to locate (Ctri+K)

tlege 1/8405,30.81 | 2 1:3012770 v | @ r[100% |3/ s [0.0° [¢] @
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3. Attribute Table: Displaying area field from minimum to maximum values

Project Edit View Layer

NeBREY (22 RPP
BEV.ZRBD

Settings

Plugins Vector Raster

Database Web Mesh

Mesh  Proces

ssing  Help

BEatlO
» abe] ) Q» a>n

SR

hHhELRLE-@ X BRK
Lzmm . Y f] Q) Districts — Features Total: 777, Filtered: 777, Selected: 0 - (] X :
T o | |/ G SENLYESP PEE e
STATE_CODE DISTRICT GaPa_NaPa Type_GN Province area -~ S
1 6 DOLPA Shey Phoksundo  Gaunpalika Karnali NULL
2_ 6 HUMLA Namkha Gaunpalika Karnali NULL
r 2 BARA Parsa Wildlife R... V\MIdIife Reserve 2 1331494
dz 1 UDAYAPUR Koshi Tappu Wi... Wildlife Reserve 1 5375727
5 3 BHAKTAPUR Bhaktapur Nagarpalika Bagmati 6556225
r 7 BAJURA Khaptad Nation... National Park Sudur Pashchim 7551108
? 5 RUPANDEHI Lumbini Sanskr... DevelopmentA... 5 7858539
r 3 BHAKTAPUR Madhyapur Thi... Nagarpalika Bag 1MIN575
9 ‘ 3 KATHMANDU Kirtipur Nagarpalika Bagmati 14760344
10 ‘ 2 BARA Parwanipur Gaunpalika 2 15487875
n ‘ 2 RAUTAHAT Yemunamai Gaunpalika 2 16699815
: 3 KATHMANDU Tokha Nagarpalika Bagmati 17114110
? 2 RAUTAHAT Durga Bhagwati  Gaunpalika 2 19798125
(B show Al Feshres :

| Q Type to locate (Ctrl+K)

l

1| 87.66,25.58 | 213012770 ~ | @ r|100%

%] s [00° |2] ViRender @unknowncrs @
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Lab 11: Sampling raster data using points

11.1. Objectives

Learn how to sample raster data using points in QGIS.

Perform zonal statistics analysis to calculate statistics within specified zones.
Adjust layer properties for zonal statistics visualization, including symbology and
labeling.

11.2. Theory

Raster data provides a representation of the world as a regular grid, divided into an array
of cells where each cell has an associated value.

Zonal statistics are useful for comparing zones and assessing trends over time across
various geographical regions. They provide a convenient way to monitor progress.

Performing Zonal Statistics:

1.
2.

Load the required raster layer (us.tmax_nohads_Il_20140525_float.tif).
Load the required delimited text layer (2013_Gaz_ua_national.txt) containing point
coordinates.
i.  Inthe Point Coordinates section:
« Set "X Field" to 'INTPTLAT".
 Set "Y Field" to 'INTPTLONG".
ii.  Add the layer.
Go to 'Processing’ — Processing Toolbox, and search for "Zonal Statistics” and
click it.
In the Zonal Statistics tool:
i.  Browse and select the appropriate shapefile (tl_2018 us_county.shp).
ii.  Set "Statistics to calculate” to ‘Mean'.
iii.  Give a name and location for the output file (zonal statistics) to save the
layer.
iv.  Click 'Run'.
The output will be a new layer containing statistical information calculated within
specified zones. In this case, since the statistics to calculate is set to Mean, the
output will provide the mean value of the raster data within each zone defined by
the shapefile (tl_2018 us_county.shp). This means that for each zone (county), the
output will include the average value of the raster data.
Adjust Layer Properties for the crated layer.
i.  Right-click on the "Zonal Statistics" layer and go to "Properties’.
ii.  Go to the 'Label tab and set the labeling mode to 'Single Label'.
iii.  Gotothe "Symbology' tab, choose 'Graduated’, and set 'Value' to the output
field from zonal statistics (here, "outputmean").
iv.  Click 'Classify'.
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v.  Click 'Apply' and then 'OK".

11.3. Output

1. Added raster and delimited text layer: us.tmax_nohads_Il 20140525 float.tif and
2013 Gaz_ua_national.txt.

Project Edit Miew Leyer Settings Plugins Vectgr Haster Dstabase Web Mesh Progessing Help

By O 2peHRDL e LD K

-0 @B T TEmT
g L& [ B

ea¢eV. 2 wP W =
ML RH-@ X BiK

Layers BE Processing Toolbox B
u e T » A

v ® 2013 Gaz ua mi
= W ¥ us.tmax_nohad:
Band 1 (Gray)

37.673513

Iﬂ

Zonal Statstics
= @ Raster analysis
Raster layer zonal statistics
Zonal histogram

- @ GRASS
= Raster (")
& rstats.zonal

Coordinate 12.69%, -56.49° W8 Scole 1:22762568 = | @ Magnifier | 100% 3| Rotatien [0.0° 3| ViRende ®epscias @

2. Calculating zonal statistics of raster layer.

4
Parameters | Log Zonal statistics

Input layer

feature of an o

E:/Bsc. CSIT/8th sem/CSC468 Geographic Informatio ~ I;ﬂ :'{" -
Raster layer

o us.tmax_nohads_ll_20140525_float [EPSG:4326] v
Raster band

Band 1 (Gray) =

Output column prefix

Statistics to calculate

Zonal Statistics
raphic Information System/z GIS Labwork/Lab 11/zonal statics.gpkg -

v | Open output file after running algorithm

0%

Advanced ~ | Run as Batch Process. Run Close Help
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3.

| Q Layer Properties - zonal statics — Symbology

= Graduated
‘i Information Value |1J outputmean

Symbol

‘{:\‘ Source

Legend format |%1 - %2

- e |

| |ecision 1 €@ %] | | Trim

Color ramp |

Classes | Histogram

Symbel ~ Values Legend

vl [] 0.000 - 24451 0- 245
VI[]  24451-26473 245-265
v [l 26473-27.569 26.5-27.6
v . 27.569 - 29.644 27.6 - 29.6
vill  29.644-37.003 206-37

Mode | §Ef Equal Count (Quantie) ~ |

Classes | 5 3

Advanced ~ |

Classfy || || = || Deltent
v Link dass boundaries
w Layer Rendering
Display ity
3 e e Layer
Rendering §
Blending mode N
Ternporal Draw effects
Variables Control feature rendering order

Elevation

Feature
= | Normal -
ok || cancel Apply Help

4. Resultant Output:

Project Edit View Layer Settings Dlugins Vector Raster Database Web Mesh Progessing Help
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Lab 12: USGS Earth Explorer

12.1. Objectives

- Learn how to search, download, and manage geographic datasets from the USGS
Earth Explorer.

- Learn techniques for merging multiple raster datasets into a single comprehensive
file.

12.2. Theory

USGS Earth Explorer

The USGS Earth Explorer is a web-based application that allows users to search, download,
and view geographic datasets, including satellite imagery, aerial photographs, and
topographic maps. It is widely used by researchers, scientists, and GIS professionals for
various applications such as environmental monitoring, land use planning, and disaster
management.

Steps to Merge:

Visit the USGS Earth Explorer website.

Register your account and then login to the website.

Select the area of a particular country or city that you want to merge.
Go to the "Data Sets" tab and click on "Landsat — Landsat Collection 2 Level-2 —
Landsat 8-9 OLI/TIRS C2 L2."

Click on the "Results."”

Download at least four datasets that appear as results in TIF' format.
Open QGIS software.

Go to Layer — Add Layer — Add Raster Layer.

. Add all the downloaded data.

10. Go to Raster — Miscellaneous — Merge.

11. Save the file, and you will get the merged data.

Mo

© oNo O,
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12.3. Output

1. Select any geographical area.

earthexplorer.usgs.gov © VPN

/R

3. Lat 277 28'20" N, Lon: 085° 12'43"E /R
4. Lat 27°25' 24" N, Lon: 085° 20' 52"E /R
&
5 Lat 27° 23 43" N, Lon: 085° 24' 52° € /R T — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping. Aerogrid, IGN, IGP. UPR-EGF, and the GIS Community, ESRI

maps are not for purchase or for download; they are to be used as a guide for reference and search purposes only;

The provided
6. Lat 27* 28 42° N, Lon: 085° 28 37" /3% theyare notowned or managed by the USGS.

m

7. Lat 27° 35 43" N, Lon: 085° 27" 4 /R
8. Lat 27° 41'24"N, Lon: 085° 31' 18" E /R
9. Lat 27° 43' 36" N, Lon: 085° 31' 23" E /R

o e
Cloud Cover | Result Options

Search from fo:

Search months: (3l -

Data Sets

DO Privacy Policy | Legal | Accessibility | Site Map | Contact USGS

U.S. Department of the Interior | DOI Inspector General | White House | E-gov | No FearAct | FOIA

+ Digital Maps [J
= EO01

= Global Fiducials
+ HCMM

* ISERV

= Land Cover

Drulichel

= Landsat J
# Landsat Collection 2 Level-3 Science Products
3 Landsat C2 U.S. Analysis Ready Data (ARD)
= Landsat Collection 2 Level-2
© & @ Land=at 8-9 OLITIRS C2 12

[ Landsal 7 ETM+ C2 2
7@ @ Landsat 45 TMC2 L2
# Landsat Collection 2 Level-1
4 Landsat C2 Atmospheric Auxiliary Data ()
# Landsat Collection 2 DEM
# Landsat Legacy
= LCMAP
2 NASA LPDAAC Collections

-
o L Esn — Source: Esni, -Cubed, USDA, USGS, AEX, GeoEye, Getmapping. Aerogrid, IGN, IGP, UPR-EGP, and the GIS Community, ESR!

The provided maps are not for purchase or for download; they are to be used as a guide for reference and search purposes only;
they are not owned or managed by the USGS.

DOI Privacy Policy | Legal | Accessibility | Site Map | Contact USGS

U.S. Department of the Interior | DOI Inspector General | White House | E-gov | No FearAct | FOIA
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2. Download the required dataset.

5] earthexplorer.usgs. ¥ o VPN

Data Set

Landsat 8-9 OLI/TIRS C2 1.2

First < Previous [1 1 Next, Last

Displaying 1 - 10 of 309
ID:
LC09_L2SP_14
Date Acquired: 2
Path: 141

Row: 041

Yed 7L @O AN N / ot

-20240601_20240602_02_T1

24/06/01

1D:
LCO8_L2SP_141041_20240524_202406
Date Acquired: 2024/05/24

Path: 141

Row: 041

02_T1

Date Acquired: 202.
Path: 141
Row: 041

Ped /L HO

10:
LC08_L2SP_141041_202405(
Date Acquired: 2024/05/08

3. Load the raster layers.

Project Edit View Lsyer Settings Blugins Vector [IEMR Dstsbsse Web Mesh Progessing Help
NEEBERE D e
ROV MBD

RE-® % [

B E Conversion ¥ Merge...

Raster Calulater...

Analysis 8

Projections

¥ Build Virtual Raster...

Extraction M) Raster Information...

» Align Rasters. W, Build Overviews (Pyramids)

BE Tile Index.,

Band 1 (Gray)
60,526

[}
=~ v W LC08 L2SP 14
Band 1 (Gray)
52,797

3,645
- v B LC09 L2sP 14
Band | (Gray)
3

1]
- ¥ B LC09L2SP14
Band 1 (Gray)
o

Coordinate| 866075, 3190626 |95 Scale 1:2092713 = | @ Megrifier 100% = | Rotation |0.0° 3| ¥ Render ®ePsciazn @
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4. Merge the raster layers.

Parameters Log

Input layers
Grab pseudocolor table from first layer
Place each input file into a separate band
Output data type
Float32 ¥
p Advanced Parameters
Merged
£:/Bsc. CSIT/8th sem/CSC468 Geographic Information System/z GIS Labwork/Lab 12/merged. tif

v Open output file after running algorithm

GDAL/OGR console call

gdal_merge.bat -ot Float32 -of GTiff -0 "E:/Bsc. CSIT/8th sem/CSC468 Geographic Information System/z
GIS Labwork/Lab 12/merged.tif” --optfile C:/Users/prati/AppData/Local/Temp/processing_TfQpWz/
6b82f82135d04b9%ad8%eeeeede47b30/mergelnputfiles. txt

0%
Advanced * | Run as Batch Process Run Close Help
= T, ™| o - B9 7 = T P

1 DEHRRY O HNPOP L LG » @

Q@ V. Z wiB D » > @ &> H
DL NE-© X | ¢

(%]

Layers &l

4 -
® »
|

= V| ¥ merged =
Band 1 (Gray)
60,526

0
~ [ | B Lcos L2sp 14
Band 1 (Gray)
52,797

3,645

ol 125F

Band 1 (Gray)
31




Lab 13: Interpolating point Data

13.1. Objectives

- Perform TIN interpolation on point data to create a continuous surface in QGIS.
- Clip the interpolated raster to a specified boundary.
- Generate and customize contour lines from the clipped raster.

13.2. Theory

By following the below steps, you will successfully interpolate point data, clip the resulting
raster by a mask layer, and generate contour lines with appropriate properties in QGIS.

Spatial Interpolation

Spatial interpolation is a method used in geographic information systems (GIS) to estimate
unknown values at specific locations based on known values at surrounding locations. The
primary goal of spatial interpolation is to create a continuous surface from discrete point
data, allowing for better visualization, analysis, and decision-making.

Methods of Interpolation

1. Inverse Distance Weighting (IDW)
2. Triangular Irregular Network (TIN)

IN

The Triangular Irregular Network (TIN) method creates a surface of contiguous, non-
overlapping triangles from known data points using Delaunay triangulation, ensuring
nearly equilateral triangles. It is ideal for irregularly spaced data and is commonly used in
terrain modeling. TIN preserves exact data points and handles irregular spacing well, but it
can be computationally intensive for large datasets.

Perform TIN Interpolation:

1. Load the required vector layers. (Islands_2004 550 stpl83,
Boundary 2004 550 stpl83 and Arlington_Soundings_2007_stpl83)
2. For TIN Interpolation, open the Processing Toolbox and search for "TIN
Interpolation”.
3. Inthe TIN Interpolation tool set the parameters:
i.  Vector layer: 'Arlington’ and Interpolation attribute: 'Elevation' then click
on add button. Do the same for 'Islands’ layer.
ii.  Interpolation: linear
iii.  Extent: Calculate from layer — Boundary.
iv. Pixel size Y: 5.
v. Interpolated: Provide a file name and save the output.
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vi.  Click "Run’.
4. The interpolation will be generated. Customize the properties if needed.

Clip Raster by Mask Layer

1. For Clipping Raster by Mask Layer, open the Processing Toolbox, and search for
"Clip Raster by Mask Layer".
2. Set the parameters:
a. Input layer: Select the interpolated raster layer.
b. Mask layer: Select 'Boundary'.
c. Provide a location and name to the file to save the output.
d. Click 'Run'.
3. The clipped raster will be generated. Customize the properties if needed.

Generate Contours

1. For generating contours, open the Processing Toolbox and search for "Contour"
(Raster Extraction Contour).
2. Set the parameters:
a. Input: Select the clipped raster layer.
Band number: Use the default band number.
Interval between contour lines: 10
Provide a location and name to the file to save the output.
. Click 'Run.
3. The contour lines layer will be generated.
4. Customize the layer properties:
a. Label: Single
b. Value: Set to the elevation file name.
c. Placement: Curved
d. Click '‘Apply'.

® e o
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13.3. Output

1. Loaded respective vector layers (.shp files).
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2. Performing TIN Interpolation.
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Interpolation method
Linear
Extent
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Pixel size X | 0.100000 |2/ Pixel size Y | 0.100000
Interpolated

[Save to temporary file]

v Open output file after running algorithm
Triangulation [optional]

[Skip output]

Open output file after running algorithm

Points

TIN interpolation

Generates a Triangulated Irregular
Network (TIN) interpolation of a
point vector layer.

a surface formed by triangles of
nearest neighbor points. To do this,
circumcirdes around selected sample
points are created and their
intersections are connected to a
network of non overlapping and as
compact as possible triangles. The
resulting surfaces are not smooth,

The algorithm creates both the
raster layer of the interpolated
values and the vector line layer with
the triangulation boundaries.

(x|

Calculate from Layer
Calculate from Layout Map
Calculate from Bookmark

& Use Current Map Canvas Extent

Draw on Map Canvas

With the TIN method you can create
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3.

Interpolated Layer:
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4. Clipping interpolated raster layer by mask.

Project Edit Vie
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Input layer
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| -
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| - @
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INot set |~

Assign a specified NoData value to output bands [optional]

| Not set

| Create an output alpha band

v Match the extent of the clipped raster to the extent of the mask layer

Keep resolution of input raster
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» Qg”

Processing Toolbex x
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C Clip Raster by Mask Layer a
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~ Raster extraction
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5. Clipped raster layer:

Project Edit View Layer Settings Plugir Raster Datat Web Mesh Progessing
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6. Generating Contour Lines:

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
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7. Customizing Contour Properties:

i Q Layer Properties - contour — Labels X |
Q 51 Sngle Labels @)
Information Value 1.2 ELEV ~ || £ ‘

w Text Sample

Source

Lorem lpsum

Symbology

Lorem Ipsum | 4| 145280 |~ | By~
abe Text Placement
i Formatting General Settings
#be Buffer The Placement Mode ootion controls the overall olacement of labels relative to their
Diagrams abe Mask ©COFTe: Parallel
Field . Background
ields =
Arrang Horizontal
«J Shadow of the IS 38 FreErERED,
Attributes Form .;. Callouts
h ” Allowed positions V| Above line On line Below line (=0
% Placement
Joins ‘( Rendering Line orientation dependent position
e Distance | 0.0000 s &
. Milimeters ~| €
Actions
Display w Repeating Labels
Setting a repeat distance allows labels to be repeated multiple times over the length of the feature. This
Rendering distance is treated as a hint for label placement only, and the exact distance between repeating labels may
vary depending on the shape of the feature and arrangement of nearby labels.
Temporal Distance | No repeat = Er
Variables Milimeters - E.
Elevation Stye - | OK | Cancel Apply Help

8. Resultant Contour Lines:
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Lab 14: Batch processing using processing framework

14.1. Objectives

Learn to dissolve vector layers based on a specified attribute field.

Practice exporting selected features from a vector layer.

Perform batch processing of vector overlay operations to clip multiple layers
efficiently.

14.2. Theory

Batch Processing

Batch processing in GIS refers to the automation of repetitive geoprocessing tasks across
multiple datasets. Instead of manually applying a geoprocessing tool to each dataset
individually, batch processing allows users to define the operation once and apply it to all
datasets in a single execution. This approach significantly enhances efficiency and ensures
consistency across processed data.

By following the given below steps, you will efficiently use batch processing to perform
dissolve and clip operations on multiple layers, and customize the resulting layers in QGIS.

Steps to Dissolve layer:

1.
2.

Load the vector layer (ne_10m_admin_0_countries.shp).
For dissolving layer, open the Processing Toolbox and search for " Dissolve". OR,
in the menu bar, go to 'Vector' — Geoprocessing Tools — 'Dissolve".
In the Dissolve tool set the parameters:
i.  Input layer: ne_10m_admin_0_countries.shp.
ii.  Dissolve field: Continent.
iii.  Click 'Run’.

Steps to Export Selected Features:

1. Use the "Select features by" icon on the toolbar.
2. Select the desired features.
3. Right-click on the layer and choose 'Export' — Save Selected Features As.

i.  Provide a location and name to the file to save the output.
ii.  Click 'OK".

Steps for Batch Processing with Vector Overlay:

1. Open the Processing Toolbox and search for "Vector overlay".
2. Find and right-click on "Clip" — Execute as batch process.

3.

In the batch processing dialog, set:
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i.  Input layer: Browse and select the shapefiles for ‘airports’, 'ports', and
'railways'.
ii.  Overlay layer: Select the newly created layer from the dissolve operation
using "select feature".
iii.  Clipped: Browse and select the file location to save each clipped output.
4. Inthe Autofill menu:
i.  Set Autofill mode: Fill with parameter values
ii.  Check on 'Load layer on completion'.
iii.  Click 'Run".
5. Once the batch process is complete, you can customize the properties of the newly
created layers.
6. To show labels on layers:
I.  Right-clicking on a respective layer.
ii.  Go to 'Properties' — Labels.
iii.  Set 'Label' — Single Labels.
iv.  Choose the appropriate field for the label.
v.  Click 'Apply' and 'OK".

14.3. Output

1. Loaded the vector layer 'ne_10m_admin_0_countries.shp’.

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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2.

Dissolving continent field from the vector layer.
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Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
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3. Layer generated after dissolving continent field.
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4. Exporting selected feature: Africa continent.
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5. Saving the selected feature to be exported as a vector layer.

@ Save Vector Layer as... X |
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6. A new vector layer named 'africa’ has been added to the project.
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7. Vector Overlay Clip Operations on Multiple Layers (Batch Processing).
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Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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8. Resultant clipped layers:

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

DEBRRE BB ALRLP 4. EELEOD B -
RCV.ZAMBEB /. /5 - BE 0 - @ A
te WOBORTER N EK &

CROTVE-BAL W .
V| © outputne_10m_ports z‘
W ® outputne_10m_airports

] . africa :

] . dissolveContinent o

0 B re_10m_admin_0_countries *
'E:)‘ ( W . o
= «

i

°
S
-
)
o o
°%
[ Q Type to locate (Ctr+K) | i) 36,7619 | 61271620~ | @ rl00%  [3] 2 (0.0°  [3|[VIRender ®epsciazzs @

61




