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PREFACE

This book serves as an open educational resource for both undergraduate and postgraduate degree programs, offering a detailed, step-by-step guide to
modeling future land use change using the MOLUSCE plugin in QGIS. Designed to bridge the gap between theoretical knowledge and practical application,

this guide is meticulously crafted to meet the needs of students, educators, and practitioners alike.

Within the book, readers will find comprehensive instructions on utilizing advanced algorithms such as Atrtificial Neural Networks (ANN), Logistic Regression
(LR), and Weight of Evidence (WOE) to analyze and predict future land use changes. The guide provides detailed processes for ingesting raster data

representing historical land use patterns and pertinent explanatory variables, training predictive models, and simulating future land use scenarios.

The book not only enhances learning in academic settings by providing real-world applications and case studies but also equips industry professionals with the
skills necessary to conduct advanced spatial analysis and contribute meaningful insights in their fields. By understanding and managing land use dynamics,
users can anticipate and plan for changes, facilitating informed decision-making in areas such as urban planning, natural resource management, and

environmental conservation.

Whether you are a student aiming to master land use modeling and geographic information systems, a teacher looking for robust educational tools, or a
practitioner in need of refining your technical expertise, this book offers invaluable guidance and support. It ensures that users at all levels gain proficiency in
leveraging modern technologies to explore and solve geographic challenges effectively, empowering proactive planning and management of land resources for
resilient and sustainable landscapes.
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CHAPTER 1: INTRODUCTION

1.1 Modeling the Future Land Use Change using MOLUSCE

MOLUSCE (Modules for Land Use Change Simulations) is a powerful plugin designed to analyze and predict future land use changes within specific regions.
Utilizing advanced algorithms such as Artificial Neural Networks (ANN), Logistic Regression (LR), and Weight of Evidence (WoE), MOLUSCE integrates various
spatial and non-spatial factors to simulate land use dynamics over time. By ingesting raster data representing historical land use patterns and pertinent

explanatory variables, MOLUSCE trains predictive models to forecast future land use scenarios.

This modeling approach offers several benefits for understanding and managing land use change. Firstly, MOLUSCE provides valuable insights into the potential
impacts of various socio-economic, environmental, and policy factors on land use dynamics. By simulating future scenarios, allows stakeholders to anticipate
and plan for changes in land use patterns, facilitating informed decision-making in areas such as urban planning, natural resource management, and
environmental conservation. Additionally, MOLUSCE enables the assessment of different land management strategies and policy interventions, helping to

identify optimal pathways for sustainable land use development.

MOLUSCE empowers users to explore and visualize future land use changes, enabling proactive planning and management of land resources for resilient and

sustainable landscapes.
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1.2 Required Equipment/s , Software /s, and Inputs

Equipment /s

Software /s

Inputs

ﬂ Computer

1 A computer with sufficient processing power
and memory is necessary to run QGIS and
MOLUSCE efficiently, especially when dealing
with large datasets or complex analyses.

9 There are no strict formal system requirements.

I 1t is recommended to have a computer with
modern specifications to ensure smooth
performance.

QGIS Desktop 3.22.7

1 QGIS 3.0 or later can be used for data preparation
works

f,,/- QGIS Desktop 2.18.15
e

9 This version of QGIS needs to be installed to use
the MOLUSCE plugin.

1 Users can download and install the plugin from the
QGIS Plugin Repository here.

QGIS Platform Overview

1 Type: Open-source
1 Installation: Available for Windows, macOS, Linux

Raster Data

9 Users require raster data representing historical

land use patterns and explanatory variables
(such as socio-economic factors, and
environmental variables) relevant to the study
area.

These raster datasets can be obtained from
various sources, including remote sensing data,
governmental agencies, or research institutions.

In the absence of such raster data sets, it is
necessary to prepare those raster data sets
through QGIS software, using the data as
needed.

Table 1 -Required Items for Study
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1.3 Final Result of the Modeling

Our modeling process using MOLUSCE has provided a clear picture of what
Dambulla's landscape could look like in 2035. We used data from 2005 and
2020 to predict how land use will change in the future. By looking at various
spatial and non-spatial factors such as environmentally sensitive areas, land use
efficiency of the area, accessibility, access to basic services, and population
density, we have made some strategic assumptions about how the land in the

Dambulla region will be used in the coming years.

The results show us where things might stay the same and where big changes
could happen. This helps us understand how our cities might grow, how
agricultural activities might change, and how we can protect our environment
better. By knowing what could happen, we can make better plans for the future,

ensuring our landscapes are healthy and sustainable for years to come.
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Land Use Classification in 2035
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Figure 1 -Final Result of the Modeling




1.4 Data Preparation and Modeling Process

Data Collection « Collect relevant data for land use change evaluation

¢

« Raster of land use categories for the past time

Data Preparation ?: - Raster of land use categories for the present time
— . Rasters of spatial variables/ factors

¢

. Enter initial land use data (2005) in the "Initial" column and final land use data (2020) in the "Final" column

Select Input Data ? « For the Spatial variables column, enter the factors that affect the land use change in the above period
in MOLUSCE - / - Perform a geometry check to ensure all entered data has the same geometry

« Make sure that all data entered is in raster format to enable the system to analyze each pixel effectively

4

Evaluating Correlation « Evaluating Correlation measures the relationship between a variable and each land cover

4

Transition Potential Modeling « The possibility of changing one land cover to another will be generated

4

Cellular Automata Simulations « The future land cover projection process will be carried out

4

Validation . A validation process will be carried out on the land cover projected results

4

Map Outputs
Figure 2 -The Modeling Process.
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CHAPTER 2: DATA PREPARATION

Example Study Area

For this exercise, the Dambulla Regional area has been selected as the example
study area. This is one of the major cities according to the National Physical
Plan for 2050. Greater Dambulla Regional Boundary was introduced under this
National Physical Plan of Sri Lanka, and it is to be used in this exercise.

Data Collection

By conducting a field visit in the Dambulla area, we identified its special
characteristics. One of the special things that we focused on while doing the
study was how the future land use pattern could be. Accordingly, we studied a
considerable amount of past land use patterns and current land use patterns in
this area. After collecting a certain amount of data with the help of local
residents, we engaged in further studies with the help of local-level institutions

and officials.

Additionally, we obtained some pre-processed datasets from government
agencies such as the Urban Development Authority, Sri Lanka Mahaweli

Authority, and the National Building Research Organization.
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2.1 Preparation of the Land Use Layers

To model the future land use change of a particular area using MOLUSCE, it is necessary to select a period and prepare relevant land use raster layers. These
land use layers must be classified under certain major land uses. A high count of land use categories may cause errors while using MOLUSCE. In this exercise,
the period considered here is from 2005 to 2020, to predict the future land use change, and we used the classified land use layers for the years 2005 and 2020

separately. Both the layers should have the same land use categories

did not exist in 2005 will be added by 2020.

In this situation, we cannot see that kind of scenario and the Built -up areas, agricultural lands, vegetation layers, and water bodies

are included in these layers that we have used.

. However, there is a practical possibility that one or more land use categories that

Land Use Classification in 2005
Dambulla, Sri Lanka

2.5 ¢ 25 S5km
[ . E—

Figure 5 -Land use layer for the year 2005
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Land Use Classification in 2020 hb\
Dambulla, Sri Lanka é&'

Legend
Land Use

I Built-up
B Agricultural Lands
25 0 25 5km [ Vegetation
- [T Water Bodies

Figure 4 - Land use layer for the year 2020



Looking at the preparation of these two layers, the vector layers should be prepared first. Here we were able to obtain two pre-processed vector layers for the
years 2005 and 2020 through their associated government agencies. If you are trying to make a land use prediction for an area like this, first find out if the area
has pre-processed land use vector layers. Once you have gotten them, you can present the land use categories as needed through tasks such as updating
their attribute tables.

The standard categorization of land uses can be shown as follows. If you are looking to do a detailed land use classification, Level 3 categorization is best for

that. When it comes to Level 2, land uses are quite compact, and a collection of several land uses mentioned in Level 3 is included here in one category.

Government (Institutional)
Health
Industries/Distribution

Bank
Bare Land (Land Sale / Non-Use Land / Etc.)
Borrow Pits

Level 1 Level 2 Level 3
Build up Business Airport Government Quarters
Non-built-up | Commercial Animal Clinics Health Care Centers
Education Bakery / Spa / Saloon/laundry / Shops and Houses Hostels & Domes

Hotel & Motel
Hotel with More than 100 Rooms
Housing Scheme More than 10 Houses

Open Land Bus Depot Housing Scheme More than 100 Houses
Other Bus Stands Individual Private Houses / Dwelling Houses
Residential Cemetery _ International School / Private School

Roads Child Education Centers / Child Day Care Centers Kovil

Transport Church Lakes

Wetland Condominium Scheme

Conference & Exhibition Centers
Construction Office & Yards
Construction Site

Corporations

Court Houses

Departments / Boards / Authorities
Elderly Homes

Embassy

Logistics and Distribution Centers

Low-Income Houses

Manufacturing Plants

Market

Marshy

Medium Size Hospitals (District/Military Hospitals)
Metal Quarry

Military Admin Office

: : - Ministries
Financial Support Institution / Insurance Company Mosque
Fuel Stations Motor Vehicle Yard
Garments Museum
General Hospital (Large Size Hospital) Library

Table 21 Standard Land Use Categorization
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Regarding the Dambulla area, we mainly identified 4 land use categories. This can be expressed as a level 2 type of categorization because many types of
land uses are shown in this one category here. For this categorization of the layer, first, we open the 2020 land use vector layer from the 2005 and 2020 land

use layers through the QGIS 3.22.7 version. You can use any version of QGIS for this.

Step 017
110pen the QGIS on your NewEmptwRrogeet cand cl i ck on #

@ Untitled Project — QGIS = a X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

bEEEme O 2P0 RoaLOR G-5 =% 2 &=
@V AawE @ =% = Qaae 2

Browser 98 pecent Projects News Processing Toolbox e®
i o A"‘s"viﬁf Y
Favorites b L L) Q search...
Nt - Maps o Join the QGIS User Conference 2024 —=
\ \M (1) Recently usei
Spatial Bookmarks BT T R R P (D Re it d -
b [&] Home EPSG:4326 (EPSG:4326 - WGS 84) The QGIS User Conference 24 is an international 2-day event on » @ Cartography
» 76\ y \ September 9 and 10, 2024 in Bratislava, Slovakia. There wil be » @ Datab,
» [ DA (Softw: & Fil presentations and workshops to get your QGIS knowledge up to date. _a abase
= "\ (So wares &bl es) d  There wil also be space for "unconference” type of meetings, where you » @ Filetools
4 E\ (Studies) can bring your own topics for discussions or workshops and find people » (2 GPs
» [ FA (Designing) who are interested. » € Internolation =
@ GeoPackage - 024 BRATI S l Search QMS e
Layers. a® Search string...
¥ 2 2= e - o Al -
Ya=sT% 0SGeo Statement: EU Cyber Resilience Act Glisilviextany
The Cyber Resiience Act wil, by design, place considerable strain on the Last used:
Open Source Geospatial Foundation and the service providers who power Google satellite Hybrid
so much of our ecosystem. The OSGeo community has been active m TMS details, report a problem ) Add
during this process lending their voice of concern, feedback, and moral
objection (not everything is a product!) and support. We encourage you " "
N . = Google Terrain Hybrid
to aet informed and lend vour voice of support to ensure that these laws PA, TMS details, report a problem  ® Add
Project Templates
New Empty Project
EPSG:4326 - WGS 84
New QGIS version avail Visit https://download.qgis.org to get your copy of version 3.34.6 Download geodata for your project
Q Type to locate (Ctri+k) Ready Coordinate ¥ scale :37317864 v | [ Magnifier| 100% % | Rotation 0.0° 3|V Render @epsgiazze @
[ | - s @ = 10:20 AM ~
i Q& o =  Q A NG FD D o, & R
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1.2 Then the workspace will be shown as follows on your screen. Next, we have to import the relevant vector layer.

(2 *Untitled Project — QGIS = a x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

hEBREN O 2 p A RGO OB &I - ©-
BeV:AawB @ L i g = Qaxe 2

Browser a& Processing Toolbox @®
- gh- O] oA O 2 £
7 Favorites =~ Q, search...
» [I" Spatial Bookmarks » (1) Recently used -
» [&] Home » (3 Cartography
y O C » () Database
» [ DA (Softwares & Files) b+ (2 File tools
» [ E\ (Studies) P @ Gps
» [ F\ (Designing) b Internolatian =
Q GeoPackage = Search QMS B
Layers B® Search string...
v @ & %O -# DO Filter by extent | | All v
Last used:
w Google Satellite Hybrid Add
“b. TMS details, report a problem L4
Google Terrain Hybrid
w TMS details, report a problem ® | Add
Download geodata for your project
Q, Type to locate (Cirl+k) one legend entry removed. Coordinate| 190132,295390 Y Scale 1:276787 ~ | @& Magnifier 100% % Rotation |0.0° % V| Render @epsciszze @
- 10:118 AM
= 2 9 N A NG BHD o 8 R
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Step 021 Importing vector layers into QGIS

1.1.You can open your vector files with QGIS in the following way using the layer toolbar. (Layer > Add Layer > Add Vector Layer )

Otherwise, you can use the short key (Ctrl+Shift+ V) to open the vector files.

(2 Untitled Project — QGIS

Project Edit View Settings Plugins Vector Raster Database Web Mesh Processing Help
D [EB | (!Qata Source Manager Ctrl+L [E nzﬁ E [E ® e = = Eb = D9 ﬂk z v ‘;_
Create Layer >
AV . ) a 7
u ‘% = f[] Add Layer » | . Add Vector Layer... Ctrl+Shift+V' @ @ @ 2
Eloed Embed Layers and Groups... '_, Add Raster Layer... Ctrl+Shift+R
Qv TO
Eavori Add from Layer Definition File... ﬁ Add Mesh Layer...
avorites
» 1] Spatial Bookmag ~ CoPy Style 9., Add Delimited Text Layer... Ctrl+ShiftsT
» (4] Home Paste Style ':, Add PostGIS Layers... Ctrl+Shift+D
r O Copy Layer /£, Add Spatialite Layer... Ctrl+Shift+L
b [] DA\ (Softwares &
v O EA (Studics) Paste Layer/Group I Add MssaQL Spatil Layer.. _
» [ F (Designing) Open Attribute Table £ @, Add Oracle Spatial Layer... Ctrl+Shift+0
@ GeoPackage Filter Attribute Table , | Add SAP HANA Spatial Layer...
Layers Toggle Editing Add/Edit Virtual Layer...
< @ ® % %~ B save Layer Edits @) Add WMS/WMTS Layer... Ctrl+ShiftsW
Current Edits »
Save As... @ Add WCS Layer...
@
Save As Layer Definition File... ‘\"\’ Add WFS Layer...
@
Q Remove Layer/Group crlsD 9z Add ArcGIS REST Server Layer...
Duplicate Layer(s) @, Add Vector Tile Layer...
Set Scale Visibility of Layer(s) ’5 Add Point Cloud Layer..
Set CRS of Layer(s) Ctrl+Shift+C
Set Project CRS from Layer
Layer Properties..
Filter... Ctrl+F
Labeling
Show in Overview
©< Show All in Overview
2 Hide All from Overview
Q Type to locate (Ctri+k) Ready Coordinate| -1.525,0.595 | Scale 1:1223536 ~

~:0a@a
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Processing Toolbox a®
B A0S BN

Q search

4 @ Recently used =
» @ Cartography
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» @ Filetools
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» 2 Internolation
Search QMS @6
Search string...

Filter by extent | | Al M
Last used:

79 Sooule Satalite Hybrid or
%l TMS details, report aproblem  ®

29 Google Terraln ybrid

s\

TMS detals, report a problem @ |99

Dovinload geodata for your project

0.0° % ! Render @epsciaszs @

10:34 AM
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1.2. Then the following window will appear on the screen. You have to browse the location that the data files stored on your computer.

( Untitled Project — QGIS

NE B8R
BEV./MB 1

Layer Set

¢ @ ppeH

Browser B
JRT®O

5.7 Favorites =
v 1" Spatial Bookmarks
v [ Home
rOo
¥ [ DA (Softwares & Files)

v [ E\ (Studies)
» [ FA (Designing)

e GeoPackage =
Layers B
o 4w T -E AL
| Q. Type to locate (Ctrl+K) Ready
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Plugin

r Raster Database Web Mesh Progessing

Q Data Source Manager | Vector

a
pre e

\{ Vector O File Directory Database Protocol: HTTP(S), cloud, etc.

" Raster Encoding Automatic

_’;!:_ Mesh Source

» Point Vector Dataset(s) |

# Cloud
Delimited
¥ Text

GeoPackad

* PostgreSQ)|

» MSSQL

. Oracle
l'f Virtual
2% Layer

SAP
¥ HANA

o WMS/

Processing Toolbox

%408

‘ Q, search...

b ® Recently used
» (@ Cartography
» (3 Database

» (@ File tools

» @ GPS

» () Internolation
Search QMS

-

=] ]

‘Sear:h string...

‘Fl\ter by E.'XtE.‘ﬂt‘ | - |

Last used:

” Google Satellite Hybrid
“h. TMS details, report a problem

w Google Terrain Hybrid
“h. TMS details, report a problem

* WMTS

® | Add|

® | Add|

Download geodata for your project

‘ Close | Add | Help ‘
Coordinate| -1.536,0.948 | Scale 1:1223536 v | @ Magnifier 100% |+ | Rotation 0.0°
HBQAQe&. = O3 Q A NG B d) &

10:39 AM
5/8/2024
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23After c|Brawkeiong tdire f ol |l owi ng window will open. ebta file. Usgally, aslapefile eonsists df & atheemn t

files. The file type you should choose to open here is the "AutoCAD Shape Source " file. As per the instructions, click on that layer, and after that click on
fOpeno

@ Untitled Project — QGIS - (u] X
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i Q& o = m Q@ AW RDO G 8 MR

12|Page

f

ol

d ¢
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@ Untitled Project — QGIS

Project Edit Viey

NeBRRY e R

ReViawmEB @B L

Browser B
CT®HO

Favorites =
3 Spatial Bookmarks
v [ Home

[ N e
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v [ E\ (Studies)
» [ FA (Designing)

e GeoPackage I~
Layers B
DA SETR g = gw

| Q. Type to locate (Ctrl+K) Ready

13|Page

Raster Database

RABELMOR H-5-B-0 &= =P 6 -

ayer Settings Plugins

Mesh Progessing

@ Data Source Manager | Vector

a
pre e

V (®) Fjle () Directory
Vector ®) Fil D y

Raster Encod
Y Raster ncoding

|/
-‘!+ Mesh Source

He

Addbckooandd the | ayer to the workspace

D

=} = : aee

#* Cloud

Delimited w Options
¥ Text

GeaPackad ENCODING

. Oracle

l'f Virtual
2% Layer
SAP

* HANA

& WMS/
* WMTS

X
Database ! Protocol: HTTP(S), cloud, etc.
Automatic v

+ Point Vector Dataset(s) |C:\uaers\Lenuvo\Deskmp\Zl]Zﬂ without classification\2020_LU.shp €« | | ‘

Consult ESRI Shapefile driver help page for detailed explanations on options
DBF_DATE_LAST_UPDATE | |
ADIUST_TYPE | <Default> - |
ADIUST_GEOM_TYPE | <Default> v |
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‘ Close | | Add | | Help ‘

Processing Toolbox (@]
BA0E ¥

‘ Q search...
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3
>

() File tools
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b N Internnlation 4
Search QMS =] ]
‘Sear:h string... |

‘Fl\ter by E.'XtE.‘ﬂt‘ |A\I - |
Last used:

” Google Satellite Hybrid |m|
“A TMS details, report a problem ® | Add |

Google Terrain Hybrid e
a TMS details, report a problem b |A—dd|

Download geodata for your project
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2.5 The land use layer will appear on the screen as follows.

(2 *Untitled Project — QGIS = a x
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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» [7] DA (Softwares & Files) » (3 File tools
» [ 7] E\ (Studies) » @ GPS
» [ FA (Designing) » () Internolation b
‘,),I‘ GeoPackage = Search QMS Gles)
Layers @& Search string...
o &% B &~EF O Filter by extent | Al M
v/| [l 2020 LU Last used:
W Google Satellite Hybrid Add
“b. TMS details, report a problem L4
Google Terrain Hybrid
PA’ TMS details, report & problem ® [ Add
Download geodata for your project
Q Type to locate (Ctrl+K) Ready Coordinate | 215156,292409 % Scale 1:276989 ¥ | [ Magnifier 100% % Rotation 0.0° % V| Render @epscisaza @
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Step 031 Setting up the Coordinate Reference System  (CRS)

The Coordinate Reference System of all the layers used for this land use prediction should be the same. The first thing we prepare in this way is the Land Use
Layers. Here we choose a Coordinate Reference System for this layer, this Coordinate System must be used for all the layers prepared from now on.

3.1 To set up the Coordinate Reference System, first, right-click on the layer, and click on fProperties 0. Then, the layer properties will open.

@ " —oaals - =] X
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Zoom to Selection z TMS details, report a problem ® [Add
2 Show in Overview . .
P’ Google Terrain Hybrid =
Show Feature Count “A TMS details, report a problem b

@4 Show Labels
Copy Layer
Rename Layer
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34Now c | iAppk 0 o a @Kbto Bhange the Coordinate Reference System.
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Step 04 1 Functions related to updating the  Attribute Table

41 Now,right-cl i ck on t he | QpgneAttribwtenTeblecd.i ck on

(2 *Untitled Project — QGIS = o X
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4.2 The Attribute Tableoft he | ayer will open asMdinoskd ,owse damdesed htehe oll themmhmbiilla eegiandl ever y

area.
Q 2020_LU — Features Total: 30028, Filtered: 30028, Selected: 0 — a X
Y, o 1 & LT E S D 2E S g
OBJECTID OBJECTID_1 Mainuse Shape_Leng Shape_Area Area_sqkm =
1 1 | Industrial 2452.43783935... 99786.7465299... 0.1
2 2 2 Paddy 2717.67941999... 251126.744306... 025
3 3 3 Agricultural Land  §4929.18311977... 291030.995952... 0.29
4 4 4 Paddy 1689.17215193... 46418.2899355... 005
5 5 3 Paddy 2364.41997102... 86727.6790549... 0.09
6 6 & Home Garden 14.63028272200 37431.2117259... 0.04
7 7 | Home Garden 19.44471945600 38852.2709675.. 0.04
8 8 Home Garden 1713.60641774... 128459.212545... 0.13
g 9 9 Home Garden 35.08365697200 47755.4623128... 005
10 10 10 Home Garden 1118.61209198... 24640.2263927... 0.02
1 1 11| Home Garden 1201.28654152...  23049.3427363... 0.02
12 12 12 Forest 21616.1077983... 10599354.3021... 10.60
13 13 13 Home Garden 52.31742858300 18421.4767636... 0.02
14 14 14 Forest 17135.8491440... 5175386.43554... 5.18
15 15 13 Mixed Crop 1137.08316880... 32271.8629505... 0.03
16 16 16| Paddy 1350.51420227... 57605.5593162... 0.06
17 17 17 Home Garden 1845.31383046... 79789.0108553.. 0.08
18 18 14 Home Garden 1733.71833854... 138862.127201... 0.14
19 19 19 Home Garden 1445.51485434... 67613.2591164... 0.07
20 20 2() Home Garden 2270.19326061... 58704.0006069... 0.06
21 21 27 Mixed Crop 1326.44501681... 40951.2535784... 0.04
22 22 22 Agricultural Land  §1969.55971315... 79753.4005574... 0.08
23 23 23 Home Garden 1113.24129280... 49153.8418755... 0.05
24 24 24 Agricultural Land  F83.91632547100 23770.6046468... 0.02
-
~ Show All Features , 5
HQ®=:0dQ ~ e sam LNe 0

We divide all the above land uses into 4 main categories. They can be shown below.
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Agricultural Lands

Built -up Areas

Vegetation

Water Bodies

Agricultural Land
Chena

Coconut

Mixed Crop
Paddy

Archeological Sites
Aviation

Bank & Allied
Commercial/ Residential
Commercial
Educational

Health

Home Garden
Industrial
Institutional

Open Space

RDA Road

Other Road

Railway

Religious
Reservation
Residential
Socio-cultural
Sports & Amusement
Sores & Warehouse
Tourism
Transportation
Under Construction
Utility

Vacant Building
Vacant Land

Forest
Grassland
Marshy
Plantation

Other Plantation
Scrub

Water Bodies
Catchment Area
Dam

Abandon Tank
River

Water Tank

Table 3 -Land use categorization for the selected land use layers
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4.3 Next, we update these 4 land use categories in the attribute table above. For that, the following steps should be followed.

T First, we Should create a new02®di.el d in the attribute table named fi

T Click on the penci Toggleedtingnodedd .t urn on the 0

[]
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