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PREFACE

This book serves as open educational material for both undergraduate and postgraduate degree programs, offering a detailed, step-by-step guide to mapping

the landaus mix of a particular area using GIS technology.

Land use mix analysis delves into the intricate arrangement and diversity of land use within a defined area, often at the scale of a neighborhood or urban region.
This analysis meticulously evaluates how various land uses such as residential, commercial, industrial, recreational, and green spaces or Live, Work, and
Visit—interact and are distributed spatially. By quantifying the blend and proximity of these land uses, the analysis illuminates the area's spatial structure,
functionality, and vibrancy. Whether you are a student aiming to master mobile mapping 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.

This understanding of land use mix is paramount for urban planners, policymakers, and researchers alike. It serves as a cornerstone for fostering sustainable

development, enriching livability, nurturing walkable communities, and bolstering social and economic prosperity.
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1. MAPPING PROCESS

Data preparation

Data Analysis

Mapping data

Data collection
Open Street Map

)‘ Google Street View
P4 Qgis

Process

-

LYy

Categor'fe buildings.

Convert as points.
Code
Intel'polate

l Reclass

Choose the appyopriate color ramp.

Rename according to the use

Output
Building Layer

Output

Raster layer according to the land use mix

Output

Landuse Mix Map

Table 1 -Mapping Process




2. REQUIRED TOOLS / SOFTWARE AND EQUIPMENT

QGIS is a free, open-source software that allows users to create, edit, analyze, and visualize geospatial data and maps. Its compatibility with various data

formats, plugins, and support for projections make it a versatile tool for geographic information.

long term release

RGIS 3.22

Biatowieza

Project Edit Wiew Layer Settings Plugins Vector Raster Web Mesh Progessing Help

CeBRERS Q2L R RiEBatIOR ~E-R-% QEMEE-=-P G-
LAY N z & = AGER ~ £
2 %
Layers 2% Processing Toolbox [T
Vo lvasta-mma .

3 neQ@:s
B~ v ¥ Google Maps 5

=
b

+ (0 Recently used

+ @ Cartography

» @ Database

» @ File tocls

r@Qers

@ Interpolation

* @ Layertools

» G Mesh

+ (@ Network analysis

r @ Ploss

» @ Raster analysis

» @ Raster creation

+ G Raster terrain analysis

» @ Raster tools

* @ Vector analysis

» Q) Vector creation

+ @) Vector general

+ @ vector geometry

» @ Vector overlay

»_0 Veciorselection =
more

SHEDBAEBN

Search QMS =L
v
Filter by extent  All -
B Google Maps
& B e el ot s &
Google Tervain Hybeid
B i reort s rien o [l

Ecesh geodota for your project

Figure 1 - QGIS Interface
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3. STEPS

Land use Mix for Dambulla MC

The completed land use mix map provides a visual representation of the varied land uses found in our research zone. This map serves as a comprehensive
overview, allowing us to understand the dynamic landscape and how different land uses interact and coexist within our study area. By visually representing
Live, Work, Visit, Live and Work, Live and Visit, Work and Visit, and the live, work, and visit according to the use, the map provides valuable insights into the

spatial arrangement and interaction of these elements. Figure 2 shows the final output of this process, the Landuse Mix of the Dambulla municipal council area.

Functional Mix Map of Dambulla MC

Functiorial Mix
Band 1 (Gray)

LiveB¥isit
B workavisit
W DambulaMC

Figure 2 - landuse mix map of Dambulla MC
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Step 01

For creating the land mix (Functional Mix) map for an area we have to have a Building layer of that area including land uses. If not, we have to create it Using
OpenStreetMap (OSM) which is an Open source software, with data as a base and then digitizing missing buildings using the following steps is one approach
to creating a building layer.

I. Download OSM Data - Access OSM data for the study area by downloading OSM data.

e Go to the OpenStreetMap website (www.openstreetmap.org) >>Sign in

OpenStreetMap

sulRy-1i

, MH: Pegpines

|z also search for

Note - If any building layer is available with the land uses for the study area you can use it.
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e Use the provided interface to select the study area or specify a bounding box for the study area.

4 Openstreetiap — T
- e
Vnbalid "
: ;
% o =
1 %
e o 1 -
|L {" i bt =
a
AR B ki e i
4
-
C e T f e
i i
oambuiia it n
y
1
H
i
" ega v H
T,
=
Comaburws . S Eramila
A
g

Ercah oz Zonatian, Vichel: are AP s

|t

ii. For digitizing missing buildings, first use the Edit tool to digitize buildings.

4 Cpenstresthan

- Opanstreetviap
Search features

Edit L

1}
A 0 B O

Figure 5- Edit Tool
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e Click on ‘Area’>> Draw the shape of the building>>save

}.- OpenStreetMap GHS Traees |

Step3

< Edit feature X
Akl Tl
v Feature Type Q"""‘-ﬂl J - | SI p1
ﬂ‘ House
v Fields
Name
+

Levels §8 i i
) Step2
Height (Meters) K
Address
House Type:

Now we can download the data

Fdts by
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e When exporting the date, automatically download the data.

)' OpenStreetMap

Search features

e e e e 2 2 e
Figure 6 -Export Data
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iii. Import the OSM data into QGIS.

e Install QuickOSM Plugin (if not already installed) - Plugins>>Manage and Install plugins.

Project Edit View Layer Setting Raster Web Mesh Processing Help

DEERRE U

Plugins JA=lals]g

“%¢ Manage and Install Plugins...

. Python Console Cirl+Alt+P )
ﬂ@v&;ﬁjﬁ% &a (LA - Gl (G @Ry G
BB ARWe e >

Fel i
Layers =]
o (A ®RTEO-RHEAL
/| [#] Buildings MC
v |v/| 1" Google Maps

SHEDHDSSMBENPRBNS

'..'3..' = 2
e ie Carcg e
RS

Figure 7 -Install Plugins
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e In the Plugins Manager window, search for "QuickOSM" and install it.

Search ‘QuickOSM’ in the searching box.>> Select the ‘QuickOSM’ >>Install the plugging.

@ Plugins | All (1208)

|
& All Q. Quickasm

Lg]
F ] Installed

Not installed

74 Upgradeable

X

P
<

QuickOSM

Download OSM data thanks to the Overpass

APL. You can also open local

spedial parser, on top of OGR, is used to let you see all

< Install from
== ZIp

ﬁ Settings

Figure 8 - Install QuickOSM plugin.
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OSM keys available.

Execute customs Overpass queries in

W 330 rating vote(s), 1624199 downloads

More info homepage bug tracker code
repository

| al Step1
4 ’lj
OSM or PBF files. A '
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QGIS to get OSM data.
Tags openstrestmap, josm, osm, processing,
download, overpass, pbf, remote,
osmdownload, modeler
Trimaile Step3

Author Etienn

Available version (stable) 2.2.3
2023 @

pdated at Thu Aug 10 07:43:30
MT

Upgrade All
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o When we install the QuickOSM plugin successfully, it appears as this.

Project Edit View Layer Semings Plugins Vector Raster Web Mesh Progessing Help

B RE

Ue22R PraBebti0Oog K-8--0 GEHWIEE-=-0 0 -

MOV AREB B VAT EBRR-BE < o = G| qg=

M~ R~ LRBARAPLCHRERRCFE -~

®

Layers -;:

vARTLL-BAL g
V' || DambullaMC

~ v/ ¥ Google Maps

EXrENS )

1

SEHH S

| Q@ Type to locate (ctri+k) | one legend entry remaved.

Figure 9 -OSM Plugin

Processing Toolbax
e F A

Q search...

» @ Filetools

Q Gps

@ Interpolation
Q Layer tocls

Q@ Mesh

@ Metwork analysis
Q Plots

G} Raster analysis
Q@ Raster creation
3} Raster terrain analysis
G Raster tools

@ Vector analysis
@) Vector creation

A

__Fllrhrm All >

o pdd|

4 Erech geodata for your project

2 Rotation 0.0°

Coordinate 80.5622,7.9058 9§ Scale1:66255 ~ | f@ Magnifier 100%

|2 V Render @epsciazzs @
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e Now we can import the buildings which we digitize in OSM, to the QGIS using this tool.

Click on the QuickOSM plugin>> choose ‘Buildings’ in the preset box.

Project Edit Miew Layer Settings Plugins

DT‘_‘EF“\I_J\OI [l o, @ o ®F DO G O B oea B 0Dy Bl_=_ B m\mlv-av.‘_@_
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Bl Buildings/Ertrance (deprecated)
(=] Buildings/Garage

(. Buildings/House

M Buildings/Industrial building —~_—Occide
P Guildings/Loading dock = N yraradise Damb

* | |2 village, a town..

Named area is required when the query s "In".

| Save query in a new preset I+ Show query [+ P run guery
w Query history

All O5M objects in the canvas or layer extent are going to be downloaded.

roof:shape_dome_roof:shape_flat

— — _ > B Galkoth Kancg

e it e ‘ \\&untdn Pe
"Kt\_‘_ \‘_

roof:shape_dome_roof:shape_flat » ‘ =] % Pahala Eraula.Le

All USM ODJECTS WITN K2ys TOOTSNZPe = g0me Of TOOT:SNape =Tal Of To0T:SNape = gaoied or Ll - 30y 1 =

b Advanced

Lake Lodge Boutique |

—

Jo%d

Processing Toolbox EE
BA00 D%

Q, search...

» @ File tools a
» QoGP

(3 Interpolation

@) Layer tools

@ Mesh

G Network analysis

Q Plots

() Raster analysis

() Raster creation

@ Raster terrain analysis
@ Raster tools

G vector analysis

@ Vector creation

@) vector general

@ Vector geometry

@ Vector overlay

@ Vector selection

@ Vector table

&) Vector tiles

s [ the toolbox,

Search OMS D&

Search string..

Filter by extent | | Al -
Last used: =

mwmmﬂl

TMS details, report a problem o A4

U Vg — —

* Eresh geodats for your project

| Q, Type to locate (Ctrl+K)
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Figure 10- Import Buildings

e Give the ‘layer extent’ as the spatial extent>>select the study area using the drop bar. (Configure the query parameters according to your requirements.)

Project  Edit ‘!ilew Layer Settings Plugins Vector Raster Web Mesh Processing Help
CeBREE Oppn Mo aLOOR -E-R-0 &ERE O-m- 6
LL R AY NI ; R . Ages »~ B 3

@ QuickosM X

BR vap

I Help with key/value | | Reset Processing Toolbox =1

Preset [not mandatory. ex: bakery =

o NS @

Key Value Add Delete. .
J & ¥ (L) Recently used =
1 |Query on al keys ~ | query on ail values &=
Y v Y | + (@ Cartography
+ (X Database
.4 + @ File tools
° ;
) » Q@ Grs
m About ©
Around » @ Interpolation
‘] - ("] Canvas Extent » @ Layer toals
[Pl | CDambuliaMc ~ ||| only selected features » @ Mesh
@ > Q Nemork anaysi
ATGSH GBjects T Ehe Canvas or layer extent are going to be downloaded.
% » @ Plors
@ [ Savequeymanewpreset |7 Show query I » Run query » Q) Raster analysis
i) M M .- N
\f < @i ) Raster creat.lon )
P K » ) Raster terrain analysis
roof:shape_dome_roof:shape_flat \T \E » & Raster tools
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[ st N S A s B @ Vector analysis
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All OSM objects in the canvas or layer extent are going to be downloaded. >8] » @ Vector geomety
» G} Vector overlay
- » ) Vector selection =
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Advanced Search GMS BE
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Figure 11 -Layer Extent

12 | Page



o Run the Query- After specifying the query parameters, click on the "Run Query" button to execute the query. QuickOSM will create building data based

on the criteria.

;miect Edit :\{lew Layer EettE Plugins Vectgr Raster Web Mesh Progessing Help -
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o @ % TE~RFALL

v || DambullaMC
~  =* Google Maps
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L L NCR-NE- AR

Q, search...

+ @ File tools =
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» @ Interpolation
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» @ Mesh

» (2 Network analysis

+ @ Plots

v () Raster analysis

v () Raster creation

b (@ Raster terrain analysis
» @ Raster tools
»

»

13

3

»

3

»

»

3

-
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G2 Vector tiles

SSDSSENCHNS

4

ou can edd more algorithms to the toolbox,
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Figure 12 -Imported Building layer from OSM
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e Delete unwanted polygons using attributes.

Select the layer>> click on the toggle editing tool

Project Edit Miew Layer 3Settings Plugins Vector Raster Web Mesh Progessing Help

NEBRRY MBI Pra . lestlOR K-8 -0 QEEWIE -=-9 &-
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Q, Search...
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I Google Maps v G GPS
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ﬁ, G Layer tools
e Q! Mesh

"

»

»

» @ Metwork analysis
» @ Plots

» (G} Raster analysis

» Q) Raster creation

v (&) Raster terrain analysis
» (G} Raster tools

b G} Vector analysis
v @ Vector creation
» () Vector general

» Q) Vector geometry
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» @ Vector 1able

» @ Vector tiles

» GDAL -

fiou ;:an add abgorithms to the toclbex,
Search OMS
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Last used: -
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B e S TR —
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Figure 13 - Deleting.
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ii . Open the attribute table by right-clicking on this layer(imported layer from the open street map).

V; 1 g LT ES D PE E 88
leisure height building:levels amenity water ‘tourism building natural wikipedia wikidata type name:zh-Hant name:zh-Hans name:zh name:uk

NULL yes NULL NULL NULL NULL
NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL
NULL yes NULL NULL NULL NULL

; ULL NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL

? NULL yes NULL

? ULL NULL NULL NULL lake NULL NULL water NULL NULL NULL NULL NULL NULL NULL

; NULL NULL NULL lake NULL NULL water NULL NULL NULL NULL

? ULL NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL

? NULL yes NULL

; ULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL

; ark NULL NULL NULL NULL NULL NULL NULL NULL

20 | NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
NULL NULL NULL NULL hotel NULL NULL NULL NULL NULL NULL
NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL
NULL 2 NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL
NULL NULL NULL NULL yes NULL NULL NULL NULL
NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL
NULL NULL place_of worship NULL attraction NULL NULL NULL NULL NULL NULL NULL NULL
NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL
NULL 2 NULL residential NULL NULL NULL NULL

; ULL NULL NULL parking NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL

r NULL NULL yes NULL

lea | ULL NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL

how All Features |

Figure 14 -Attribute table of Building layer
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e When opening the attribute table, we can see a field called ‘buildings’. The polygons that are ‘NULL’ in this column are not buildings and we have to

delete them. Select the unwanted polygons by using the ‘select by attribute’ tool.

Vi 5 LT E & D = 86
full_id osm_type ar Q — Select by Expression % contactphone contact:fax contactemail addrsuburb
1 |r4630835 30835 relation Ny NuLL NULL
Expression Function Editor
2 4630836 4630836 relation NI : vuLL NULL NULL NULL
3 |rs351719 5351719 relation ~ == . wuLL m NULL NULL
4 15351 5351795 relation N ’ oL NULL
4 + Color
S 8092346 8092346 relation NU ¢+ Conditionals NuLL
» Conversions
6 9181052 9181052 relation NULL N » Date and Time wuLL NULL NULL NULL
v Fields and Values
7 |r9181053 9181053 relation NULL N » |Filesand Paths wuLL
| . ,
8 110828644 10828644 relation ~ , R Wit NULL NULL NULL
9 |r10s28645 10828645 relation M ; EMZ:T::“ [ NULL
10 |r13814282 13814282 relation v * Maps o NULL NULL
» Math
11 |n7540638 17540638 relation N » Operators Wt NUL NULL NULL
| » Rasters |
12 | w76752008 76752008 way NULL NU » Record and Attribut... wuLL NULL NULL NULL
| » String !
13 | wi158821470 158821470 way M } Variables Lt
E » Recent (selection)
14 |w158821479 158821479 way NULL N Wt NULL
15 |w158821483 158821483 way N NULL
16 |wio1300681 191390681 way M i NULL NULL
17 |w191390685 191390685 way N Nt ULL UL uLL
= [ - = Ly e i
18 w191390686 191390686 way NULL { wuLL NULL NULL NULL
| Feature - I3 E
19 |w200567919 200567919 way | wuLL N I
20 |w200769985 200769985 way NULL N = NuLe NULL NULL NULL
| Help £ Select Features |~ Close
21 |w267792807 267792807 way NULL NUEL TNULL TNULL INULE [NULL [NULL TNULL INULL NUL NULL
22 | w267792828 267792828 way NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
23 |w315414454 315414454 way
24 |w368107857 368107857 way [ ! L NULL NULL =
4 »

"% Show Al Features

Figure 15 -Select By Expression
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e Extract the Fields and Values using the drop bar.

/2B BE - SENGYERSD LIPE B @&
i i | | | o
leisure height building:levels amenity Q — Select by Expression X name:zh-Hant name:zh-Hans name:zh name:ul =
19 NULL NULL NULL NULL NUI NULL NULL NULL NULL
| Bxpresson | Function Editor ol
20 NULL NULL NULL NULL NULL NULL NULL NULL
[ Q searcn... | | show Help
21 NULL NULL NULL NULL R NULL NULL NULL NULL
22 NULL NULL NULL NULL NI 4 NULL NULL NULL NULL
»
23 UL NULL NULL NULL NUI 4 NULL NULL NULL NULL
»
24 NULL NULL NULL NULL | > NULL NULL NULL NULL
-
25 NULL NULL NULL NULL Ial NULL NULL NULL NULL NULL
abe full_id —
26 NULL NULL NULL NULL R NULL NULL NULL NULL
abe osm_id
27 NULL NULL NULL NULL NUI abe osm_type . NULL NULL NULL NULL
abe house N\
28 WULL NULL NULL NULL abe animal_breeding N NULL NULL NULL NULL
abe animal_boarding
29 ark NULL NULL NULL NI NULL NULL NULL NULL
abe gperator
30 ark NULL NULL NULL abe rooftheight NULL NULL NULL NULL
abe access
31 NULL NULL NULL NULL NI abe syrface NULL NULL NULL NULL
B B abe contactwebsite
32 wimming_pool NULL NULL NULL abe contactphone NULL NULL NULL NULL
33 UL NULL NULL NULL N abe contactfax NULL NULL NULL NULL
abe contactemail
34 NULL NULL 2 NULL abe addrsuburb NULL NULL NULL NULL
abe addrpostcode
35 NULL NULL NULL NULL abe shop NULL NULL NULL NULL
36 UL NULL NULL NULL abe layer NULL NULL NULL NULL
abe official_name
37 WULL NULL NULL place_of_worship abe brand:wikidata = NULL NULL NULL NULL
NULL NULL NULL NuLL NULL NULL NuLL NULL
= & Select Features | Close
39 WULL NULL 2 NULL NULL NULL NULL NULL
40 NULL NULL NULL parking NUI NULL NULL NULL NULL
41 NULL NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL
42 NULL NULL NULL NULL NULL NULL yes NULL NULL NULL NULL NULL NULL NULL NULL =l
1] [ I

Showe All Features

Figure 16 -Select Fields and Values
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e Select the buildings>>double click on it. It appears in the vacant space in the left top corner of the window.

Edit Vie Layer Settings Plugins Vector Raster Web Mesh Progessing Help
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Figure 17 - Select Building
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e Type'is’ after the building >>All Unique>>double click on ‘NULL’>>Click on select Fetchers>>close

DEBRR
L LR ALY A

LOfr. 4

Layers

s B wEE-FAOL
v/l
v'| | DambullaMc

* W ¥ Google Maps

SEOBAENSBNS

Q Type to locate (Ctrl+K)

Figure 18 -Select by Attribute
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e Delete the selected unwanted polygons that are not buildings using the delete tool.

Project Edit View Layer Settings Plugins Veclor Raster Web Mesh Progessing Help
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Figure 19 -Delete
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If there are buildings outside of the study area boundary you can delete them.

Select those buildings. By holding the shift key select all buildings that are outside of the boundary of the study area. Then delete them.
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Figure 20 -Delete buildings which are outside of the boundary
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e Now we can delete the unwanted columns from the attribute table of the building layer.

Open attribute table>>click on toggle editing>>click on delete field>>select the names of unwanted fields>>0K

[ = B £ g K- = & &%
abe full_id v |= € abc = || Update All || Update Selected
full_id osm_id osm_type house operator access surface shop layer brand office government atm produce industrial
1 9181052 9181052 relation NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
2 w191390686 191390686 way NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
3 w200567919 200567919 way NULL NULL NULL NULL NULL NULL NULL NULL NULL
4 w200769985 200769985 way NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
5 w267792807 267792807 way NULL NULL NULL NULL NULL NULL NULL NULL NULL
6 w267792828 267792828 way NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
7 |w315414454 315414454 way nuLL (G Delete Fields X NULL NULL
8 w380930808 380930808 way o) = fuilia “puL NULL NULL NULL NULL NULL NULL NULL
9 w380930810 380930810 way N‘Ult. = osmjd NULL NULL NULL NULL NULL NULL NULL NULL
10  w380930812 380930812 way Nuul o byee lNULL NULL NULL NULL NULL NULL NULL NULL
11 wd31436454 431436454 way NULLIES ) -NU.'.L NULL NULL
12 w431436455 431436455 way NULLg=S [UULL NULL NULL NULL NULL
13 w431488228 431488228 way opera UL NULL
14 wd431488229 431488229 way am B oot FJULL NULL NULL NULL NULL NULL NULL NULL
-
15 w431488936 431488936 way NULL - T Cancel P.’ULL NULL NULL NULL r NULL ) NUL
16 w431489400 431489400 way NULL\WNULL NULL NULL NULL NULL NULL NULL NULL
17 wd31489518 431489318 way NULL NULL . NULL . NULL NULL NULL NULL NULL NULL NULL
19 w431489519 431489519 way NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
19 w434725307 434725307 way NuLL NULL NULL NULL NULL NULL NULL NULL NULL
20 wd4B2516182 462516182 way NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
21 w462516183 462516183 way NULL NULL NULL NULL NULL NULL NULL NULL
22 w462516184 462516184 way NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
23 w47869777 478697717 way NULL NULL NULL MNULL NULL NULL NULL NULL NULL
4 »
7 Show All Features =M

Figure 21 -Select unwanted Columns.
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e Save the layer.

Click on toggle editing>>yes. -Now we have the building layer of our study area.
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Figure 22 -Building layer
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Step 02

We have to have land use for each building for this analysis. For that,

Broject Lobb e Lsper Seiinge Buogme Secir Kaoer

BRE [De s =00

Open the attribute table of the building layer by right-clicking on the layer.
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28 & W TES D
latitude longitude area_in_me
80.6550586799... 136.384099999...
7.85206145000... 80.6558336100... 36.7824999999...
7.85110933000... 80.6540884599... 32.8729999999...
7. 80. 00... 147
7.85339178000... 806546113800... 130.150700000...
7.85503781000... 806551788000... 53.1002999999...
7.85654983000...  B06561935799... 134.262499999...
7.85304112000... 80.6549067600... 50.8556999999...
7.85616451000... 80.6544944999... 33.0638999999...
7.85432756000... 80.6541885599... 29.4812000000...
7.85541383000... 80.6554347999... 125371399999...
7.85055452000... 80.6554593000... 161.790300000...
7.85231165000... B0.6546857999... 81.6855000000...
7.85208745000... 806563912900... 54.6289999999...
7.85571889000... 80.6556222899... 22.5219999999...
7.85402082000... 806559043000... 39.3331000000...
7.85748841000... 80.6568236300... 46.5989000000...
7.85579453000... 806551276000... 44.8502999999...
7.85470836000... B06547734890... 180.310599990...
7.85644683000... 806552911600... 119.544200000...
7.85610235000... 80.6543220490... 93.2158000000...
7.85464722000... 806554732000... 18.7348000000...
7.85521685000... 80.6546303599... 38.9286000000...
7.85518687000... 806551910700... 43.9412000000...

Show Al Features |

PE B 8e
full_plus_
08504 6MV2UM44+F2.

06816 6MV2VM24+R8...
0.6997 6MV2VM23+C)...
0.861 6MV2VM24+82...
0.683 6MV2VM33+9R...
07191 6MV2VM44+23...
0.8141 6MV2VM44+JF8R
0.8303 6MV2VM33+6X7)
0.8186 6MV2VM43+FQ...
07381 6MV2VM33+P...
0.7582 6MV2VM44+55...
0.6945 6MV2VM24+65...
0.7742 6MV2VM23+W...
06915 6MV2VM24+RH...
07201 6MV2VM44+76...
0.652 6MV2VM34+)92X
0.73 6MV2VM44+XP...
0.8067 6MV2VM44+836)
07881 6MV2VM33+V...
07032 6MV2VM44+H4...
0.6882 6MV2VM43+CP...
0.6568 6MV2VM34+V5...
0.7342 6MV2VM43+3VI)

07971 6MV2VM44+33...



e Add a new field for landuse.

Click on toggle editing >>click on New Field>>Name=Landuse, Type= Text>>0K

Step1

Step2

- o x
= @&
T7 latitude ~ |[ Update All || Update Selected
latitude longitude area_in_me {onfidence full_plus_ <
1 7.85619114000... 80.6550586799... 136.384099999. 0.8504 GMV2VMdd-+F2.
2 7.85206145000... 80.6558336100... 36.7824999999... 0.6816 6MV2VM24+RS...
3 7.85110933000... 80.6540884599... 32.8729999999... 06997 EMV2VM23+Cl...
4 7.85085545000... 80.6550881000... 147.866399999... 0.861 EMV2VM24-+82...
5 7.85339178000... 80.6546113800... 130.150700000. 0.683 BMV2VM33+9R..
6 7.85503781000... 80.6551788000... 53. 07191 6MV2VM44+23...
7 7.85654983000... 80.6561935799... 134.262499999. 0.8141 BMV2VM44-+JFER
8 7.85304112000... 80.6549067600... 50.8556999999... 0.8303 6MV2VM33+6X7) Q A Field
9 7.85616451000... 80.6544944999... 33.0638999999... 08186 EMV2VM43+FQ...
Name Landuse
10 | 7.85432756000.. 80.6541885509... 29.4812000000... 07381 6MV2VM33+P... Comment
1 7.85541383000... 80.6554347999... 125.371399999. 0.7582 6MV2VM44+55. Type Text (string) <
12| 785055452000.. 80.6554593000... 161.790300000... 0.6945 EMV2VM24-+65... i e P S Ty
13| 7.85231165000.. 80.6546857999... 81.6855000000. 07742 BMV2VM23+W. tenam =
14| 785208745000.. 80.6563912900... 54.6289999999... 06915 BMV2VM24-+RH... — =
15 | 785571889000.. 80.6556222899.. 22.5219999999.. 0.7201 EMV2VM44+T6..
16 | 7.85402082000.. 80.6559043000... 39.3331000000... 0652 6MV2VM34-+192X
17 | 785748841000.. 80.6568236300... 46.5989000000. 0.73 BMV2VM44-XP..
18 | 7.85579453000.. 80.6551276000... 44.8502999999... 0.8067 6MV2VM44-+836)
19| 7.85470836000.. 80.6547734899.. 180.310599999. 07881 BMV2VM33+V..
20 | 785644683000 80.6552911600... 119.544200000... 07032 BMV2VM44-+Hd...
21 7.85610235000... 80.6543229490... 93.2158000000. 06882 6MV2VM43+CP..
22 | 785464722000.. 80.6554732000.. 18.7348000000... 0.6568 EMV2VM34+V5...
23 | 785521685000 80.6546303599... 38.9286000000. 0.7342 BMV2VM43+3Vl

~~ Show All Features .

Figure 25 - Add New Filed
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e Now the land use column was added for the attribute table of the building layer.

/&8 =
1.2 [atitude v |=|E
latitude
1 7.79694509000...
2 7.79692023000...
3 7.79696759000...
4 7.79746882000...
5 7.79758341000...
6 7.79940965000...
7 7.79768271000...
8 7.79762837000...
9 7.79872432000...

10 7.79951495000...
1 7.79954837000...
12 7.79972566000...
13 7.79980824000...
14 7.79990052000...
15 7.79950150000...
16 7.79955498000...
17 7.79961992000...
18 7.79953973000...
19 7.79966547000...
20 7.79891438000...
21 7.79979818000...
22 7.79985493000...

23 7.79986059000...

A 7 TANATIAAANAN

= Show All Features

5 &

longitude

80.6662508299...

80.6664303999...

80.6667317099...

80.6685865000...

80.6664208899...

80.6664547099...

80.6682295399...

80.6683432899...

80.6689085900...

80.6678753599...

80.6682257700...

80.6687115600...

80.6688568499...

80.6690083900...

80.6717098900...

80.6719664000...

80.6719771900.

80.6722227500...

80.6716679999...

80.6748575099...

80.6725500799...

80.6725429800...

80.6726066899...

anc7IINa04NN

Figure 26 -Add Columns
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90.0948000000...
20.6091000000...
100.777299999...
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EZEE S @
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0.7996 6MVZQMX9+R

0.8774 6MV2QMX9+VF... |
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0.763 6MV2OMXC+R...
0.7865 6MV2QMXC+R...
0.8644 6MV2QMXC+R.

0.8693 6MV2QMXC+R...
0.7587 6MV2QMXC+V...

0.7978 6MV2QMXF+H...

0.676 6MV2QMXF+W... |

0.851 6MV2OMXF+W...

07579 6MV2ZOMXF+W... |
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e Now it should be filled land use column by using observations or Google Street View.

Examples of land uses- are houses, shops, schools, temples, libraries, banks, offices, etc.

Using the following steps, we have to fill the whole land use column according to the land use of each building.

Process- Observe the use of the building that is shown in yellow color in Figure A, by using Google Street View according to Figure When opening the attribute

table, That selected building is shown in Figure C. We can fill the land use column according to the observed use of that building in Figure D.
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Figure A Figure B

Figure 27 - Building Layer Figure 28 - Google Street View
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728

1.2 latitude v |=| &
latitude

15 7.83861423000...

116 7.83868425000...
17 7.83878915000...
118 7.83907121000...
119 7.83935556000...
120 7.83937518000...
121 7.83761740000...
122 7.83771960000...

123 7.83767883000...

125 7.83778426000...
126 7.83780800000...
127 7.83791213000...
128 7.83856556000...
129 7.83874970000...
130 7.83887737000...
131 7.83990823000...
132 7.83841324000...
133 7.83869095000...
134 7.83909444000...
135 7.83913387000...
136 7.83949775000...

137 7.83951397000...

[ Show All Features _|

Figure 29 -Attribute table of Building layer
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12

longitude area_in_me

80.6421047599... 30.6593000000...
80.6412294999... 50.7978999999...
80.6417671100... 147.793299999...
80.6419555699... 216.047899999...
80.6416414100... 36.2989000000...
80.6417171100... 112.337100000...
80.6438960600... 141.111300000...
80.6441842600... 104.549499999...
80.6444854100... 88.3717000000...
124 7.83780204000...
80.6439312499... 86.5071999999...
80.6443931299... 67.7182999999...
80.6440126400... 51.2794999999...
80.6444628800... 76.6706999999...
80.6444643800... 47.9562000000...
80.6447969700... 193.777999999...
80.6441399499... 156.590800000...
80.6469267500... 156.015800000...
80.6474718999... 76.9827999999...
80.6474411300... 52.4273000000...
80.6451152700... 150.251499999...
80.6450193900... 138.511200000...

80.6450860900... 51.4380000000...

LT ESD

confidence

Figure C

IRZEE & 0¢

0.8142 6MV2RIQR+CRXF

0.6785 6MV2RIQR+FFH7 NUL

0.8023 6MV2RJQR+GP6G |

0.9234 6MV2RIQR+JQ...

0.6516 6MV2RIQR+PM..

0.8094 6MV2RIQR+QM... NULL

0.8634 6MV2RIQV+2HRP A

0.8447 6MV2RIQV+3M... |

0.8038 6MV2RIQV+3Q..

0.8359 6MV2RIQV+4HT9
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0.7729 6MV2RIQW+Q2...

0.6834 6MV2RIQW+R2..

full_plus_ = Landuse

/%8B @0 -

1.2 [atitude > |=
latitude

113 7.83861423000...

116 7.83868425000...
117 7.83878915000...
118 7.83907121000...
119 7.83935556000...
120 7.83937518000...
121 7.83761740000...
122 7.83771960000...

123 7.83767883000...

124 78
125 7.83778426000...
126 7.83780800000...
127 7.83791213000...
128 7.83856556000...
129 7.83874970000...
130 7.83887737000...
131 7.83990823000...
132 7.83841324000...
133 7.83869095000...
134 7.83909444000...
135 7.83913387000...
136 7.83949775000...

137 7.83951397000...

[~ Show All Features

longitude
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AP TESD
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30.6593000000...
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147.793299999...
216.047899999...
36.2989000000...
112.337100000...

111300000...
104.549499999...
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86.5071999999...
67.7182999999...
51.2794999999...
76.6706999999...
47.9562000000...
193.777999999...
156.590800000...
156.015800000...
76.9827999999...
52.4273000000...
150.251499999...
138.511200000...

51.4380000000...

EREE S &

confidence full_plus_. =

0.8142 6MV2RIQR+CRXF |

0.6785 6MV2RIQR+FFHT

0.8023 6MV2RIQR+GP6G |

0.9234 6MV2RIOQR+)Q...

0.6516 6MV2RIQR+PM...

0.8094 6MV2RIQR+QM...

0.8634 6MV2RIQV+2HRP

0.8447 6MV2RIQV+3M...

0.8038 6MV2RIQV+3Q...

0.8359 6MV2RIQV+4HT79
0.7093 6MV2RIQV+4QC8
0.7417 6MV2RIQV+5J6F
0.7646 6MV2RIQV+CQ...
0.7307 6MV2RIQV+FQ...
0.8136 6MV2RIQV+H...

0.7978 6MV2RIQV+XM...
0.8798 6MV2RIQW+9Q..
0.8089 6MV2RIQW+FX...
0.7837 6MV2RIQW +IXP)
0.8747 6MV2RIQW +M...

0.7729 6MV2RIQW+Q2...

0.6834 6MV2RIQW+R2... |

Figure D

Figure 30 -Attribute table of Building layer.
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1.2 latitude v = E[12

latitude longitude area_in_me confidence full_plus_ = Landuse
115 7.83861423000... 80.6421047599... 30.6593000000... 0.8142 6MV2RIQR+CRXF A
116 7.83868425000... 80.6412294999... 50.7978999999... 0.6785 6MV2RIQR+FFH7 NULL
17 7.83878915000... 80.6417671100... 147.793299999... 0.8023 6MV2RJQR+GP6G
118 7.83907121000... 80.6419555699... 216.047899999... 0.9234 6MV2RIQR+JQ... NULL
119 7.83935556000... 80.6416414100... 36.2989000000... 0.6516 6MV2RIQR+PM... NULL
120 7.83937518000... 80.6417171100... 112.337100000... 0.8094 6MV2RIQR+QM... NULL
121 7.83761740000... 80.6438960600.. 141.111300000... 0.8634 6MV2RIQV+2HRP |
122 7.83771960000... 80.6441842600... 104.549499999... 0.8447 6MV2RIQV+3M... NULL
123 7.83767883000... 80.6444854100... 88.3717000000... 0.8038 BMV2RIQV+3Q...
124
125 7.83778426000... 80.6439312499... 86.5071999999... 0.8359 6MV2RIQV+4HT9 N
126 7.83780800000... 80.6443931299... 67.7182999999... 0.7093 6MV2RIQV+4QC8 NULL
127 7.83791213000... 80.6440126400.. 51.2794999999... 0.7417 6MV2RIQV+5J6F 1
128 7.83856556000... 80.6444628800... 76.6706999999... 07646 6BMV2RIQV+CQ... NULL
129 7.83874970000... 80.6444643800... 47.9562000000... 0.7301 6MV2RIQV+FQ...
130 7.83887737000... 80.6447969700.. 193.777999999.. 0.8136 6MV2RIQV+H... NULL
131 7.83990823000... 80.6441399499... 156.590800000... 0.7978 BMV2RIQV+XM...
132 7.83841324000... 80.6469267500... 156.015800000... 0.8798 6MV2RIQW+9Q...
133 7.83869095000... 80.6474718999.. 76.0827999999.. 0.8083 6MV2RIQW+FX...
134 7.83909444000... 80.6474411300... 52.4273000000... 0.7837 6MV2RIQW+IXP) NULL
135 7.83913387000... 80.6451152700... 150.2514999939... 0.8747 6MV2RIQW+M...
136 7.83949775000... 80.6450193900... 138.511200000... 0.7728 6MV2RIQW+Q2...
137 7.83951397000... 80.6450860900... 51.4380000000... 06834 6BMVZRIQW+R2... |/

1an 707NTICCAANA | DA CATAA4TIAN 0N OCEANNAANA ATAIN EANADINAL AR AL

~ Show All Features _|

Figure 31 -Fill in the Land use column

e Save the layer by using the toggle editing tool. Click on toggle editing>>ok

e Using the above process, we can fill the Landuse column by using the use of buildings.
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This is the attribute table of the building layer within the land use for each building.

Q Buildings_MC — Features Total: 14333, Filtered: 14327, Selected: 0

r, R8s € = T B & D PE =2 8
latitude longitude area_in_me confidence full_plus_ Land_Use
13 7.84295309000... 80.6464940799... 51.3607000000... 0.6997 6MV2RIVIW+5H... Houses
14 7.84496085000... 80.6701122700.. 82.9535000000... 0.8121 6MV2RMVC+X2... Houses
15 7.80230404000... 80.6428897899... 7.23220000000. 0.672 6MV2WI2V+WS5... Houses
16 7.90715700000... 80.6685230599... 169.580800000... 0.7776 6MV2WMA49+V... Houses
17 7.89671492000... 80.6706302599.. 434.917700000... 0.9333 6MV2VMWC+M... Warehouse
18 7.87873187000... 80.6237491100... 34.8791000000... 0.7804 6MV2VIHF+FFX9 Houses
19 7.90542638000... 80.6695553200... 63.8934000000... 0.7605 6MV2WM439+5... Houses
20 7.89951357000... 80.6387449500... 37.6246000000... 0.7518 6MV2VIXQ+RFSH Houses
21 7.84697714000... 80.6653756900... 14.2409000000... 06758 6MV2ZRMW8+Q... Houses
22 7.89905289000... 80.6722281600... 10.6283999999... 0.7225 6MV2VMXC+JV... Warehouse
23 7.83840450000... 80.6732793099... 47.3650000000. 0.8062 6MV2RMQF+98... Houses
24 7.89675290000... 80.6399086499... 79.1808999999... 06726 6MV2VIWQ+PX... Houses
25 7.90114896000... 80.6641178699... 13.8482000000... 0.6751 6MV2WM27+F)... Houses
26 7.89546041000... 80.6737475200... 458.944200000... 0.7801 6MV2VMWEF +5F... Warehouse
27 7.84732936000... 80.6672941300.. 52.8038000000... 0.6597 6MV2RMW8+W... Houses
28 7.89574507000... 80.6344825000... 78.1805999999... 0.7887 6MV2VIWM+7... Houses
29 7.90496262000... 80.6696090199... 101.043099999... 0.8309 6MV2WM39+X... Hotel & Motel
30 7.91467024000... 80.6792863799... 148.973800000... 0.6509 6MV2WMTH+V... Houses
31 7.90797795000... 80.6737709599... 173.648599999... 0.886 6MV2WM5F+5... Hotel & Motel
32 7.89550459000... 80.6341837500.. 73.9539999994... 0.7397 6MV2VIWM+6.. Houses
33 7.84641391000... 80.6669702899... 686.567800000. 0.8339 6MV2RMW8+H... Warehouse
34 7.84914720000... 80.6694107499... 42.8795000000... 0.7164 6MV2RMX9+M... Houses
35 7.84265138000... 80.6471202009.. 113.272900000... 0.9004 6MV2RIVW+3R95 Houses
36 7.90681803000... 80.6673002400.. 112.261499999... 0.8036 6MV2WM48+P... Houses

-~ Show All Features .,

Figure 32 -Attribute table of building layer.
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Step 03
Land uses have been categorized into seven different types, Live, Work, Visit, Live Work, Live&Visit, Work &Visit, Live, Work &Visit.

Examples-

Live- Houses, Hotel & Motel
Work- National Schools, Departments, Boards, Authorities, Police Station

Visit- Shops, Restaurants, Sports Clubs, General Hospital, Bus Stands

Work Visit- Animal Clinic, Bank, Child's, Education Centers, Corporate
[ IVE WORK Live&Visit- Transport Workshop + Restaurant + Houses, Shops + Houses
Live&work- Hotels, Hotel & Motel

Live, Work&Visit- Multifunctional transportation hub

Figure 33 -Live, Work, and Visit Triangle
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e Add a new field (Step02-ii), in the attribute table of the building layer called Functional mix according to this categorization.

y o= g LT E P PE E @8
latitude longitude area_in_me confidence full_plus_ Land_Use Func_Mix

1 7.85619114000... 80.6550586799... 136.384099999... 0.8504 6MV2VMA44+F2.. Houses Live
2 7.85206145000... 80.6558336100... 36.7824999999... 06816 6MV2VM24+R8... Hotel & Motel Live
3 7.85110933000... 80.6540884599... 32.8729999999... 0.6997 6MV2VM23+CJ... Houses Live
4 7.85085545000... 80.6550881000... 147.866399999... 0.861 6MV2VM24+82... Houses Live
5 7.85339178000... 80.6546113800... 130.150700000... 0.683 6BMV2VM33+9R... Houses Live
6 7.85503781000... 80.6551788000... 53.1002999999... 0.7191 6MV2VM44+23.. Houses Live
7 7.85654983000... 80.6561935799... 134.262499999... 0.8141 6MV2VM44+JF8R Houses Live
8 7.85304112000... 80.6549067600... 50.8556999999... 0.8303 6MV2VM33+6X7) Houses Live
9 7.85616451000... 80.6544944999... 33.0638999999... 0.8186 6MV2VMA43+FQ... Houses Live
10 7.85432756000... 80.6541885599... 29.4812000000... 0.7381 6MV2VM33+P.. Houses Live
11 7.85541383000... 80.6554347999... 125.371399999.. 0.7582 6MV2VM44+55... Houses Live
12 7.85055452000... 80.6554593000... 161.790300000... 06945 6MV2VM24+65... Houses Live
13 7.85231165000... 80.6546857999... 81.6855000000.. 0.7742 6MV2VM23+W... Houses Live
14 7.85208745000... 80.6563912900... 54.6289999999... 06915 6MV2VM24+RH... Houses Live
15 7.85571889000... 80.6556222899.. 22.5219999999.. 0.7201 6MV2VM44+76... Houses Live
16 7.85402082000... 80.6559043000... 39.3331000000... 0.652 6MV2VM34+J92X Houses Live
17 7.85748841000... 80.6568236300... 46.5989000000... 073 6MV2VM44+XP... Houses Live
18 7.85579453000... 80.6551276000... 44.8502999999... 0.8067 6MV2VM44+836) Houses Live
19 7.85470836000... 80.6547734899.. 180.310599999... 0.7881 6MV2VM33+V.. Houses Live
20 7.85644683000... 80.6552911600... 119.544200000... 0.7032 6MV2VM44+H4... Houses Live
21 7.85610235000... 80.6543229499... 93.2158000000... 0.6882 6MV2VM43+CP... Houses Live
22 7.85464722000... 80.6554732000... 18.7348000000... 06568 6MV2VM34+V5... Houses Live
23 7.85521685000... 80.6546303599... 38.9286000000... 0.7342 6MV2VM43+3Vl Houses Live
24 7.85518687000... 80.6551910700... 43.9412000000... 0.7971 6MV2VM44+33... Houses Live

-~ Show All Features .,

Figure 34 -Attribute table of Building layer
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Step 04

This approach is to analyze the urbanity level in this area. For that, we have created a raster file by assigning the above categories.

we have to interpolate the building layer of the study area. For interpolation,

We have to convert this building into points. For that, it is used the Processing Toolbox.

Project Edit View Layer Settings Plugins Vector Raster Web Mesh RHGhESSLY Help

M X 84 @ & ﬂ-) &G) ;ﬂ g_) g) &(a ¥f Toolbox Ctrl+Alt+T
BEV 2 BE D Y, ¥ Graphical Modeler... Ctrl+Alt+G
] ] ] W

(Y History... Ctrl+Alt+H
=| Results Viewer Ctri+Alt+R

ra) F'LY o Edit Features In-Place
Layers =®
« @ ®VNEHAD

| [ Buildings MC
* W = Google Maps

Dehippawa

Holiday Resort

4

4

a @'@@o‘ﬁ&c}.g@c‘cﬁ

Figure 35 -Processing Tool Box
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Then, Search the "Centroids" Tool in the Processing Toolbox.

Project Edit Miew Layer Settings Plugins Wector Raster Web Mesh Progessing Help
Beatilom

IeEERK O*PLRPP;
L -

"V AwmE @

Fel i

Layers

o 0% VE-FAL
v [ Buildings MC

- W ¥ Google Maps

(=]]

Cotigpana
1y Homnnet

4

SEDBABXNBNS

O, Type ta lacate (¢

Figure 36 -Select ‘Centroids’ in the Processing toolbox.
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In that window,

i. Enter the building layer which we created, as the input layer
ii. Tick on the ‘create centroids for each part’

iii. Give a path for the output layer

iv. Run the tool

Q Centroids

Parameters Log Centroids

Input layer This algorithm creates a new point layer,
o nungs v rscazme)  + | €)%, [a] i oS epreertog e cenro o

Selected features only The attributes associated to each point in
V| Create centraid for each part €L | |astoamd o te orgnal esturen.
Centroids
D:/Manual/Buildings_points.shp & —
+/| Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close Help

Figure 37 -Centroids
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Error:

When running this, this error occurred

@ Centroids

Parameters Log

TSSO e o TOTAEES

QGIS code revision: 5a65627a

Qt version: 5.15.3

Python version: 3.9.5

GDAL version: 3.4.3

GEOS version: 3.10.2-CAPI-1.16.0

PROJ version: Rel. 9.0.0, March 1st, 2022

PDAL version: 2.3.0 (git-version: 0a6efs)

Algorithm started at: 2024-04-19T15:35:31

Algorithm "Centroids' starting...

Input parameters:

{ 'BLL PARTS' : True, 'INPUT' 'D:/Manual/

Buildings_MC.shp', 'CUTPUT"' 'D:/Manual/

Buildipgs et sShpT T~ — = == o
- - =~ -

-7 Feature (7612) from "Buildings_MC" has invalid geometry.

( Please fix the geometry or change the Processing setting to

the "Ignore invalid input features” option.
S0 Execution failed after 0.38 seconds

-
-

™ -~
LoaaTng'resulhn.g layers_ _ _
Algorithm 'Centroids' finished

B e

0%

Run as Batch Process...

1 -
Centroids
a
This algorithm creates a new point layer,
with points representing the centroid of
the geometries in an input layer.
The attributes associated to each point in
the output layer are the same ones
associated to the original features.
~
N
\
7
v
-~
-

Cancel

Change Parameters Close Help

Figure 38 -Centroid error
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To solve that, it can be used "Check Validity" tool to identify invalid features. According to the above step, we can search in the processing toolbox

Validity”.

Project Edit View Layer Settings Plugins Vector Raster Web

DERRRX B*r22PP;

REeV: £8P @ 4/ -
Fel i
Layers B &
Vo eanve-m2n
v [ Buildings MC

= 3 Google Maps

Derigpona
fn i

SHEDSSAENEN

Q, Type ta locate (Ctri)

Figure 39 -Select the ‘check validity’ tool.
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Then follow these steps.

i. Enter the building layer as the input layer

ii. Run the tool

it will generate 3 temporary layers.

(&) Check Validity

Parameters Log

Input layer

| (2 Buildings_MC [EPSG:4326]

RN

Selected features only

Method

() The one selected in digitizing settings
Ignore ring self intersections

Valid output [optional]

() QGIS (@ GEOS

| [Create temporary layer]

ol

reate temporary laver]

V| Open output file after running algorithm
Invalid output [optional]
|[Create temporary layer] | |_,|
V| Open output file after running algorithm
Error output [optional]
[~

Check validity

This algorithm performs a validity check on
the geometries of a vector layer.

The geometries are classified in three
groups (valid, invalid and error), and a
vector layer is generated with the features
in each of these categories.

By default the algorithm uses the strict
0GC definition of polygon validity, where a
polygon is marked as invalid if a self-
intersecting ring causes an interior hole. If
the "Ignore ring self intersections" option
is checked, then this rule will be ignored
and a more lenient validity check will be
performed.

0%

| Cancel

|Run as Batch Process...

Figure 40 -Check Validity
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e Using the "Fix Geometries" tool we can repair the geometry. Search the tool in the processing toolbox,

Project Edit View Layer 3Settings Plugins Vector Raster Web Mesh Progessing Help
—~ FE—
RAiEBa OO
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LLAY AT N

LORr 4
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v O mEC e O
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= o ¥ Google Maps
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SEHBABNIBNS

Q) Type to locate (Ctri+a)

Figure 41 -Select ‘Fix Geometries’
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Enter the ‘valid output’ layer as the input layer which is generated by the check validity tool. Then give a path to the output layer and run the tool.

Q Fix Geometries X
1 - -
Farameters Log Fix geometries
Input layer This algorithm attempts to create a valid
P . & o) representation of a given invalid geometry
(S valid output [EPSG:4326 A - !
alid output [ 1 &) #\3 | | without losing any of the input vertices.
Safes i (s o) Already-valid geometries are returned

without further intervention. Always

Fixed geometries outputs multi-geometry layer.

D:/Manual/Buildings_Fixed.shp €& o NOTE: M values will be dropped from the

output.
v/ Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close Help

Figure 42 -Fix Geometries
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e After fixing the geometry, it can be rerun the centroid tool using those steps.

Now, that error is solved. Then it can create a point layer for the Building in Dambulla MC for using the centroid tool again.

Q Centroids X

1 -
Parameters Log Centroids
Input layer This algorithm creates a new paint layer,

— . s) with points representing the centroid of
= Fi PS: - ¢ oy
Lt BUI|C|II"IgS_ ixed [EPSG:4326] [L\> % the geometries in an input Ia‘;"er.

Selected features only The attributes associated to each point in

& the output layer are the same ones
—

V| Create centroid for each part associated to the original features.

Centroids
D:/Manual/Buildings_points.shp & o

v/ Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close Help

Figure 43 — Centroids
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e This is the point layer of the building layer of the study area.

@ *Func_Mix — QGIS
Project Edit View Layer Settings Plugins Vector Raster Web Mesh Progessing Help

AR U o RNPP v A rEatllO
EQV. A WE @ 4 - —

v

O E® IS -=m-5 N

AQee ~ B &

Layers (=17
¢ 4w TE-B RO
B valid cutput =)
[ invatid output

W Layer Exported: Successfully saved vector layer to [:\Manual\Buildings peints.shp

a0

Va

)

& o Exrar output

2. | — Roads_MC_Dambulla
[+

p ¥| *+ Buildings points
9 |y ]G3 Buitdings MC

Va [ Buitdings_Fixed

@ - v/[7] pambuiiamc

Q Type to lacata (Crri+K)

Figure 44 -Points layer of buildings
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Coordinate | 80.6724,7.8872 | Scale | 1:82525

8 Megnifier| 100%

Q

+ Rotation |0.0°

- o x
Processing Toolbox BE
LIRS RN
L, centro a

~ (@ Vector creation
ﬁ- Generate points (pixel ..
ﬁ- Generate points (pixel C..
= () Vector geometry
@ Centroids
0 Point on surface
a0 Pole of inaccessibility =

You can add more algorithms to the toolbox,

Search OMS aE
Search string...
Filter by extent| | All -
Last used:
Google Satelite Hybrid
PA’ TMS detalls, report o problem ® | A%

79 Google Maps

PAY TMS detail, repart o problem ® |44

Google Terrain Hybrid
m TMS details, report & problem ® | Al

Georgia NAPR — aerial

+E' photos (greyscal

cale) — 2000 @ | Add
TMS details, report a problem

7| OpenStreetiap e
TMS details, repart 2 problem

Fresh geodata for your project

3 V Render @ppsciaae @



Step 05

Now before doing interpolation, we have to Code that building layer according to the above seven categories as below.
i. Open the attribute table of the point layer by right click on it.
ii. Create a new field (Step02-ii)

Name- code, Type=whole number>>0K

/|28 > d | & 2 VTESPD BR2ZE & 8@

1.2 latitude v |=| € |12 ~ || update All || Update
latitude longitude area_in_me confidence full_plus_ Land_Use Func_Mix =

1 7.85619114000... 80.6550586799... 136.384099999... 08504 6MV2VM44+F2.. Houses Live

2 7.85206145000... 80.6558336100... 36.7824999999... 06816 6MV2VM24+R8... Hotel & Motel  Live

3 7.85110933000... 80.6540884599... 32.8729999399. 06997 6MV2VM23+Cl... | Houses Live

4 7.85085545000... 80.6550881000... 147.866399999... 0861 6MV2VM24+82... Houses Live

5 7.85339178000... 80.6546113800... 130.150700000. 0683 6MV2VM33+9R... Houses Live

3 7.85503781000... 80.6551788000... 53.1002999999... 07191 6MV2VM44+23... Houses Live

7 7.85654983000... 80.6561935799... 134.262499999. 08141 6MV2VM44+JF8R  Houses Live

e 7.85304112000... 80.6549067600... 50.8556999999... 08303 6MV2VM33+6X7) Houses '@ Add Feia 52

9 7.85616451000.. 80.6544944999... 33.0638999999... 08186 6MV2VM43+FQ... Houses | . .

10 7.85432756000... 80.6541885599... 29.4812000000... 07381 6MV2VM33+P...  Houses |c§:;m =

11 7.85541383000... 80.6554347999... 125371399399, 07582 6MV2VM44+55... Houses | Type Whole number (integer 64 bit) ~

12 7.85055452000... 80.6554593000... 161.790300000... 06945 6MV2VM24+65... Houses | s mEgael

13 7.85231165000... 80.6546857999... 81.6855000000. 07742 6MV2VM23+W... |Houses | teram = -

14 7.85208745000... 80.6563912900... 54.6289999999... 06915 6MV2VM24+RH... Houses L _— o =

15 785571889000... 80.6556222899... 22.5219999999. 07201 6MV2VM44+76... Houses Live

16 7.85402082000... 80.6559043000... 39.3331000000... 0,652 6MV2VM34-+192X Houses Live

17 7.85748841000... 80.6568236300... 46.5989000000... 0.73 6MV2VM44+XP... Houses Live

18 7.85579453000... 80.6551276000... 44.8502999999... 08067 6MV2VM44+836) Houses Live

19 7.85470836000... 80.6547734899... 180310599399, 07881 6MV2VM33+V... | Houses Live

20 7.85644683000... 80.6552911600... 119.544200000... 07032 6MV2VM44+H4... Houses Live

21 7.85610235000... 80.6543229499... 93.2158000000. 06882 6MV2VM43+CP... | Houses Live

22 7.85464722000... 80.6554732000... 18.7348000000... 06568 6MV2VM34+V5... Houses Live

23 7.85521685000... 80.6546303599... 38.9286000000. 07342 6MV2VM43+3V)) | Houses Live

= Show All Features

Figure 45-Add a new field for Code.
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A code column is added.

7 B =

1.2 [atitude v |=|€

20

21

22

23

latitude

7.85619114000..

7.85206145000...

7.85110933000...

7.85085545000...

7.85339178000..

7.85503781000...

7.85654983000...

7.85304112000...

7.85616451000..

7.85432756000...

7.85541383000...

7.85055452000...

7.85231165000..

7.85208745000...

7.85571889000...

7.85402082000...

7.85748841000..

7.85579453000...

7.85470836000...

7.85644683000...

7.85610235000..

7.85464722000...

7.85521685000...

I~ Show All Features |

B & T ESD
1.2
longitude area_in_me
80.6550586799... 136.384099999..
80.6558336100... 36.7824999999...
80.6540884599... 32.8729999999...
80.6550881000... 147.
80.6546113800... 130.150700000..
80.6551788000... 53.1002999999...
80.6561935799... 134.262409999...
80.6549067600... 50.8556999999...
80.6544944999...  33.0638999999..
80.6541885599... 29.4812000000...
80.6554347999... 125.371399999...
80.6554593000... 161.790300000...
80.6546857999...  81.6855000000..
80.6563912900... 54.6289999999...
80.6556222899... 22.5219999999...
80.6559043000... 39.3331000000...
80.6568236300... 46.5989000000..
80.6551276000... 44.8502999999...
80.6547734899... 180.310599999...
80.6552911600... 119.544200000...
80.6543229499...  93.2158000000..
80.6554732000... 18.7348000000...
80.6546303599...  38.9286000000...

ER 2 E

confidence

0.8504
0.6816
0.6997

0.861

0.683
0.7191
0.8141
0.8303
0.8186
0.7381
0.7582
0.6945
0.7742
0.6915
0.7201

0.652

0.

)

3

0.8067

0.7881

0.7032

0.6882

0.6568

0.7342

Figure 46 -Attribute table of building layer
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= @ &

full_plus_
6MV2VM44+F2..

6MV2VM24+R8...
6MV2VM23+C)...
6MV2VM24+82...
6MV2VM33+9R..
6MV2VM44+23...
6MV2VM44+JF8R
B6MV2VM33+6X7)
6MV2ZVM43+FQ.
6MV2VM33+P...
6MV2VM44+55...
B6MV2VM24+65...
6MV2VM23+W.
6MV2VM24+RH...
6MV2VM44+76...
B6MV2VM34+192X
6MV2VM44-+XP..
6MV2VM44+836)
BMV2VM33+V...
BMV2VM44+H4...
6MV2VM43+CP..
6MV2VM34+V5...

BMV2VM43+3VI)

Land_Use

Houses
Hotel & Motel
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses
Houses

Houses

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Live

Func_Mix

codel

Update All

Update Selected

a



Live-1
Work-2
Visit-3

i. Code according to the functional mix.

Live&work-4
Live&Visit-5
Work&Visit-6

Live, Work&Visit-7

For that, first, select all buildings that are in the ‘Live’ category as below.

Open the attribute table>>click on ‘Toggle editing tool'’>>Click on ‘select by expression tool’

Q B n @ TEeP EE¥E 5 o8
e~ ]-[] 2
latitude longitude area inme confidence full_plus_
25 785107831000, 80.6568244500... 676557000000, 07953 GMVZVM24+CP,
26 745251895000 80.6541520100... 122.525400000. 05593 EMV2VM33+2.
27 TH5567823000... S0.6558567009... 452044000000, 0672 GMVZVMA4+78.
28 785331938000, 80.6543232100_ 124.771500000. D8BTS BMV2VM33+8P..
bo._| 7acotaareen.. sssssvston.| Taacussenee P ——
30 TA5342472000... B0.E542519709... 6O.7772009009, 08567 BMVIVM33+0P_.
Ell 745652515000, 80.6552607099... 24.9135939999, 06914 GMVZVMAL 4454
32 785486167000, 806560456499, 173371999999, OTBT7 BMV2VM34+W._.
hs | raccrsmaomn.. ssssmmcon| mazsmess P —
34 TA5024230000... 80.6547130300... 70.0512099009, 07297 EMVZVM23+3V...
35 745266281000, 80.6566257000... 153,574139999, 08722 EMVZVM34+3.
36 785117014000 806548649100 619269000000, 07445 BMV2VM23+F.
7. | rsoscasen.. snsoezzooon| 1samenee Py —
38 TA5434643000... 80.6555913199... 332137000000, 08105 EMVZVM34+P6...
39 T il 7999 07625 GMVZVM24+9PP5
40 785265304000 806546712600 185 289400000, 08612 BMV2VM33+3V.
.| rsceasessamn.. sasssromonn.| zmasacoomee P —
42 TA5230750000... 806566860500, 34.2029000000. 0.686 EMV2VM24+X..
43 745351830000, 80.6559072099... 207840539999, 08089 GMVZVM34+C33)
e 785254685000 80.6551038900_ 178 713500000. 08748 BMV2VM34+22
s, | rscesoscoamn.., sasoamsszzm| vz sesmomen PR ——
46 TA5604640000... 80.6551600700... 3B.3755099009, 05802 EMVZVMA4+Q3,

Figure 47 - Toggle editing tool
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Land_Use

Houses
Hauses
Houses
Houses
Hauses
Houses
Houses
Houses
Hauses
Houses
Houses
Houses
Warehause
Houses
Houses
Houses
Hauses
Houses
Houses
Houses
Houses

Houses

Fune_Mix codel

Live
LiveBuvisit

Live

| Update Al



e Extract the ‘Fields and Values’>> Double click on the functional mix.
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GRWEURTESFS ERNE & @&
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() Buildings_MC — Select by Expression

Expression | Function Editor |

LlE]Z]@/L]

Q_ Search... | show values |

NULL

.2 |atitude

.2 longitude
1.2 area_in_me
1.2 confidence
abe full_plus_
abe Land_Use
abc Name

123 Floors

abc Height

abe [2

abe Func_Mix
abe Type

abc Density
abe_Landuse

o

Figure 49- Select by Expression

group field

Double-click to add field name to expressicn
string.

Right-Click on field name to open context menu
sample value loading options.

Notes

Loading field values from WFS layers isn't
supported, before the layer is actually inserted,
ie. when building queries.

| Alique || 10Somples |

€ Select Features |




e Now it appears on the left side vacant space.

Click ‘=">>click on All Unique>>Double click on ‘Live’>>select feachers>>close

{ Q Buildings_MC — Select by Expression

Expression Function Editor
i
18 AL
"Func_Mix" = 'Live'
|
i
|
|
i
i
|
i
|
i
{
i
i
[ R—
=== = s
|
Feature
Preview: 1
Help

Figure 50 - Select features
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Q search...

4

Show Values

Aggregates -
Arrays
Color
Conditionals
Conversions
Date and Time
Fields and Values
NULL
1.2 |atitude
1.2 |ongitude
1.2 area_in_me
1.2 confidence
abe full_plus_
abe Land_Use
abc Name
123 Floors
abe Height
abe |2
abe Func_Mix
abe Type
abe Density
abe Landuse
Files and Paths
1 Matching
oral
Geometry
Map Layers
Maps
Math b’

Double-click to add field name to expression
string.

Right-Click on field name to open context menu
sample value loading options,

Loading field values from WFS layers isn't
supported, before the layer is actually inserted,
ie. when building queries.

Values

10 Samples
Live
Live&Visit
Live&Work
Visit
Work
Work&Visit

£ Select Features Close



e Click on ‘Show all features’>>click on Show selected features.

HEmC RW~ED & A TESFP WRRE & &0

T gvarced Fiter aprzezien)
s wrezan:

Figure 51- Show selected features
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Figure 52 - Show selected features
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e Now we have to code them as ‘1’. For that, we can use an open-field calculator.
Tick on the Update existing field>> select the code as the field in which we want to enter the data>>type as “1”>>0K

o

Q Buildings_points — Field Calculator *

+| Only update 12410 selected features

Create a new field v Update existing field

Create virtual field

Output field name
123 codel v
Output field type | Whole number (integer)

Output field length |10 Precision | 3
Expression Function Editor

118 3 Q. search... | | Show Help

1 row_number =
Aggregates

Arrays

Color

Conditionals
Conversions

Date and Time
Fields and Values
Files and Paths
Fuzzy Matching
General

Geometry

Map Layers

Maps

Math

Operators

Rasters

Record and Attrib...
String

Mavinbhlos

Feature b b’

FT T T W OFT T YT YT YTYTYTYTYT YT YTYT YW

Preview: '1'

OK Cancel Help
Figure 53 -Field calculator
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e Now all buildings that are in the ‘Live’ Category are coded.

AL B@xc 0 € i TESD BRREE B & @
12 lotitude < |= £ | |12

|atitude longitude area_in_me confidence

full_plus_ Land_Use Func_Mix codel

9 show selected Features

Figure 54 - Live Category

Following the above steps, we can code all buildings according to the functional mix.

Live-1 Live&Visit-5
Work-2 Work&Visit-6
Visit-3 Live, Work&Visit-7
Live&work-4
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Step 06:
Using the IDW interpolation tool, we can interpolate the above point layer.
For that, we can use the IDW interpolation tool in the processing toolbox.

I. Search the IDW interpolation tool in the processing toolbox.

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

NERRRY (L LRPP "R/ BeLINOR K-8--% OEWIE-=- -

RV, A RE @B 4/ - =q & : AQe@®R -~ B 3
O’
Layers BE Processing Taolbox L]
V; lvases-s2n wAOS 5 &
= v e Qo a
=] v [l Buildings_MC = (L) Recently used
. “ IDW interpolation
% ~ (@ Interpolation
V4
- & GDAL
%] * Raster analysis
'“ = [ Grid (1DW with nearest neighbor searching)
\,-: —
You can add more akorithms 1o the taolbax,
Search QMS @i
Search string...
Filter by extent| A+
Last used: =
Google Satellite Hybrid
1 A TMS gatails, raport 8 problem i
# Eresh geodsta for your project
@ Type to locats (Crivk) | o featurss selactod on layar Buldings_points. Coordinate | 80.651931,7.876205 ¥ scale 101192 v @ Magnifier| 100% & Rotation 0.0° $ W render epscuze @

Figure 55 -Select ‘IDW Interpolation’ tool

In IDW Interpolation window
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i. Enter the point layer as the input layer.
ii. The code column is the interpolated attribute.

iii. Then press ‘+’

ivi Note- if these are to analyze the urbanity level of this area, we need to make sure that the

functional mix, space matrix, and space syntax layers all have the same pixel size.

v. Give a path for the output.

@ IDW Interpolation X @ 1DW Interpolation X
v
Parameters  Log IDW interpolation » - -
e s po Parameters | Log IDW interpolation
hied Vector layer Attnibute lype -
— . Generates an Inverse Distance Weighted
Vector layer Buildings_points > Buildings_Fi... latitude Points X (IDW) interpolation of a point vector layer.
Cn s ] - Sample points are weighted during
s —— slative o anoth interpolation such that the influence of one
e Distance cosfficient P point relative to another declines with
a8 distance from the unknown point you want
- to create.
Vector layer Attribute Type 2.000000 s
Buildings_p... code Foints. v Extent
80.620946935,80.685412415,7.796581086,7.915437296 [EPSG:4326] =
Distance coeficient P Output raster size
2.000000 = —_— <
Rows | 461/ <! columns | 251 =
Extent e
80.620946935,80.685412415,7.796581086,7.915437296 [EPSG:4326] vyl ¥ Pixel size X | 0.000258 S Pixel size Y | 0.000258 v
2 Buildings_Fixed
0% Use Map Canwas Extent Buildings_MC e
Run as Batch Process... Draw on Canvas uildings_points [Save to temporary file] .
DambullaMC R NP e hd
Error output
3 Invalid output 0% Cancel
/" Roads_MC_Dambulla —
Run as Batch Process... Run Close Help
Valid output
Figure 56 - IDW Interpolation Figure 57- IDW Interpolation
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This is the output.

) *Fune_Mix — QGIS

Project

1

Edit View Layer Settings Plugins Vector

BRmEme O

ROV, WE B

B )

€ T 1 =%

falid output

@ Error outpt
Roads MC_D\

Buildings MC
_—l Buildings_Fixed
DambullaMC

one legend entry remaoved.

Raster Web Mesh Progessing Help

= 8 ) [
P

Coordinate 80.5692,7.8696 S Scale| 1:84545

m Magnifier 100%

Rotation  0.07

- [u]] x
Processing Toolbox =
o .
Inter
- ® Recently used =

i1 ID'W interpolation
* (2 File tools
Download file
= (& Interpolation
Heatmap (Kernel Densi...
i'l IDW interpolation -

enable addtional providers. [cose

Search QMS (=[5
Filter by extent  All -

Last used

e

PR Google Maps ® | Add

“ TMS details report a proflem

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

Georgia NAPR — aerial
I photos (greyscale) — 2000 @ | Add
TMS ditalls, report 8 problem

T OpensStraetiap
-1 TMS details, report a problem

Erash g ita for your project

V| Render @epsciazze @

Figure 58-Interpolated Output
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Step 07
e Now, we have to reclassify this raster layer. For that,

Access the Processing Toolbox >> Search for the "Reclassify by Table" Tool.>>Double click on it

Project Edit View Layer

| B e

T4
Layers
(4] o & % T 7
:':J = B Interpolated
Eﬂ Band 1
¥ 5.060447
9\1
A I
o :
WA 1.000001

v || DambullaMC

v+ Buildings_points
v
v

mu
='.J'O > " Google Maps
~ ¥ Buildings_MC
L
L)
&+
\\f e

4

Figure 59 -Select ‘Reclassify by table’
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~ +4 2 > F oaa | o * Ly B

% Processing Toolbox B
s A
recass
= (L) Recently used

Reclassify by layer
* () Raster analysis
Reclassify by layer
Reclassify by t1able
* & Vector table
Add unique value index field

Dehippaws @ Kandalama
Holiday Resort
Mik
ILHATHA
COLONY

Galkoth Kand |Q
Mountain Peak
JJ"JULr.-.J_;.u'.'q

Makulugaswema

b4z |
225 ]
Bulanawewa Dy enable additional
bl
e ke Search OMS 2
T —
ke Lodge Boutigue
Filter by extent All =
Min
¥ O : , | |Last used: =
P,mmgles:.teneﬁm i
. TMS details, report 3 problem .| A
s fnnnks Mans =
demoragolla 4 Eresh geodata for your project
|
Coordinate 80.7089,7.6717 % Scale[1:76303  ~ | f@ Magnifier 100% % Rotation 0.0° 2| V| Render epscazze @



i. Enter interpolated layer as input layer>> Enter the maximum and minimum values according to the code which we created above using functional

mix>> Give path for the Output.

@ Reclassify by Table X
4 -
Parameters | Log Reclassify by table
Raster layer

This algerithm reclassifies a raster band

. . by assigning new class values based on
i eraztedi e 2ue) the ranges specified in a fived table.

Band number

Band 1 hd

Reclassification table

b Advanced Parameters
Reclassified raster
D:/Manual/reclass_Landusemix.tif

+ (.3 Reclassify by Table X

/| Open output file after running algerithm

Parameters Log Reclassify by table

4 Reclassification table This algorithm reclassifies a raster band

by assigning new class values based on
the ranges specified in a fixed table.

- - Minimum Maximum Value Add Row
Run as Batch Process. Run Close Help 105 1.5 1 Remove Row(s)
Figure 60 -Reclassify 215 25 2 Remove Al
> 325 35 3 oK
»
Cancel
4 3.5 4.5 4
545 55 5
655 6.5 6
0% Cancel
Run as Batch Process... Run Close Help

Figure 61 -Reclassify by table

This is the output.
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2 *Func_Mix — QGIS

Project Edit View Layer Settings Plugins Vector

hERREY O& 8
e@ViswmE @
Layers @®

Vo [vamwo-dnn
:'.D . Valid output
@Z D Invalid output

= ® Error output
90 — Roads_MC_Dambulla
/;f v ¥ reclass Landusemix
all Band 1 (Gray)
v s
®,

v
v+ Buildings_points
b Buildings_MC
B Buitdings_Fixed
v DambullaMC

<
@ :
» =" Interpolated
5
-l

Figure 62 -Reclarified Output
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Processing Toolbox @8
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Identify Results B®
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Feature Value
Mode | Current Layer -
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Last used: -

8 Google Satellite Hybrid A
. TMS details, report a problem

W Google Maps A
Pal TMS details, report a problem ®

m Google Terrain Hybrid

“&. TMS details, report a problem .
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Fresh geodata for your project

%V Render @epscazze @



Step 08

Now we have to clip this layer with the Dambulla MC layer to define the boundary. For that, it can be used ‘Clip Raster by Mask Layer’ In the Processing Toolbox

panel.

e (o to processing toolbox>>search ‘Clip raster by mask layer’

Project Edit View Layer Settings Plugins Vector Raster Web Mesh Processing Help
2 P S (T A
0 BR[O L7 LOOR e =

) FA D D [
Rl ket

RV AwmE @ o ¢

Layers EE] Processing Toolbox o8
Vo wvawt e ) b X
:‘.D v | I Reclassified raster dip
@é Banﬁd 1 (Gray) > O Recently used
% Clip raster by mask layer
9D ¥ (2 Vector overlay
VA I & Clip
« N . Extract/clip by extent
o v @ Buildings_points W
B . . Clip raster by extent
= /[ uidings e
~ Vector geoprocessing
o @ Clip vector by extent
o ;;l Clip vector by mask layer
AV

enable additional
providers. [dlose]
Search QMS 28
Filter by extent | | All -
Last used: =
79 Google Satelite Hybrid i
%' TMS detals, report a problem “
-
Eresh geodata for your project
T -+ Coordinate| 80.7071,7.8603 | scale|1:76301  ~ | @ Magnifier| 100% | Rotation |0.0° %!V Render @epscaazs @

Figure 63 -Clip raster by Mask layer

e Enter Reclassed layer as input layer>>Give the Study area as Mask layer>>Run
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@ Clip Raster by Mask Layer X

Parameters ‘ Log |
Input layer |a
| =" reclass_Landusemix [EPSG:4326] ~ | |:|
Mask layer
|C—'J|}ambullamc [EPSG:4326] hd | tn % |:|

D Selected features only
Source CRS [optional]

| - )@
Target CRS [optional]

| - )@
Assign a specified nodata value to output bands [optional]

| ot set s

D Create an output alpha band

Match the extent of the clipped raster to the extent of the mask layer e
[ 0% l Cancel
|Run as Batch Process... Run ‘ | Close | | Help

Figure 64 — Clip Raster by Mask Layer

58 | Page




This is the output layer.

(2 *Func_Mix — QGIS - [u] X
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Figure 65 -Clipped Output
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Step09

By right click on that clipped layer,

i. Go to layer properties and symbology.
| @ Layer Properties — Clipped (mask) — Symbology X
e s
fz' Information Render type \Smgleband gray v
J‘:\‘ Source Gray band |Band 1 (Gray) - |
Color gradient | Black to White - |
‘ Symbology
Min |1 | Max 6 |
!é Transparency Contrast =

| Stretch to MinMax

Histogram

4 Rendering

c Temporal
& Pyramids

a Metadata » Min / Max Value Settings

Legend Settings...

v Layer Rendering

Blending mode | Normal - | |‘3 Reset ‘
Brightness ] o 3 [ Contrast = o 3
Gamma - '1.00 :M Saturation 0 B

Tnvert colors [ Grayscale |fo - |
Hue Colorize ~| Strength ) [100%  |<|
» Resampling
| syle ¥ ok || cancel || Apply || Help

Figure 66 - layer properties
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ii. Give Platted as render type.

(2 Layer Properties — Clipped (masl

'mbolog
w Band Rend Multiband color

Render type

(i Information

Gray band

‘?\:\‘ Source

‘ Symbology

L@ Transparency
e IR v S Stretch to MinMax

—5 | X

Paletted/Unique values
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Singleband pseudocolor N\ =
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\
\ | Max |6 ‘
AN

|

Histogram
4 Rendering
g Temporal
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a‘ Metadata

Legend

P Min / Max Value Settings

JGIS Server

w Layer Rendering

Blending mode  Mormal
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|49 Reset |

(=———0 B

0 C|| Contrast

Figure 67- Render type
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. Give an appropriate color ramp.

j Q Layer Properties — Clipped (mask) — Symbology

o cmanenerny

I Blues
rj Information Render type ‘w‘ I 1 8mBc
BuGn
JL‘\? o Band | Band 1 (Gray) 1
Color ramp | 1l Buru
‘ ) value Invert Color Ramp B Cividis
V| Random Color Ramp 1 GnBu
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B Rrocket B plasma
I 1 Spectral il ruBu
B Turbo A PuBuGn
— Y/ 1 puor
 EETTE—
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Blending mo Edit Color Ramp...
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Brightness - I RdPu
Gamma p— I | RdviBu
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Figure 68 - Color ramp.
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When it classifies,

Q Layer Properties — Clipped (mask) — Symbology X
|+ sandmenderng
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Figure 69 -Classifying
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iv. Rename according to the above 7 categories.

| G2 Layer Properties — landmixdam — Symbolagy X

N | G Layer Properties — reclass_Clipped — Symbology '
Q w Band Rendoring |

| w Band Rendering
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ceorromn | I calor ramp B
volue Color Label &' symioloy Value Calor Label
Live 1 Live
2 2 2 work
3 3 3 Visit
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Figure 70- Rename according to the above 7 categories.
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@ *Func_Mix— QGIS
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| one legend entry removed.

Figure 71 -Landuse mix in Dambulla MC

This is the LandUse Mix in Dambulla MC. (Final output)
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This is the final output in this analysis.

Functional Mix Map of Dambulla MC

Functional Mix
Band 1 (Gray)
I Live
0 work
~ O visit
wo® [ Live&work
I Live&Visit
I Work&Visit
B pambullaMC |

Figure 72 -Functional Mix Map of Dambulla MC
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4. PREPARATION OF MAPS

Use Suitable Colors & Symbols

Show adjacent administration boundaries.

Maximum utilization of map space

Show the Graticule Network with appropriate grid size.

Show the basic elements in the map.
Transportation Networks
Water Bodies

Prepare a descriptive map.

Check the units of the scale bar.

Mention correct units at the legend.

Check the text given in the legend.

Mention the correct sources.
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Examples

Water Bodies & Wetlands In Colomba Metro
Region & Pheripheral Zone.
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Check the units of the scale bar.

Legend
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Maximum utilization of map space

Wetlands in Colombe Metro Reglon
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" Legend
[ | Moratuwa2
[ pso11m

Map 1.2.3.(C). Ii.1. Wetland in Study area
ource: Digitizing Using GIS data

Figure 73 -Wrong formats of Maps

Mention the correct sources. Check the text given in the legend.
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AFTERWORD

In an era where urban sustainability and livability are central to planning discourse, understanding land use mix has never been more vital. This book offers

more than just technical instruction—it provides a foundation for spatial thinking that supports balanced, inclusive, and vibrant urban development.

By guiding readers through GIS-based land use mix analysis, we hope to empower future planners, educators, and practitioners to make informed, evidence-

based decisions. Let this guide inspire thoughtful application, continued learning, and innovation in shaping cities that are cohesive, walkable, and resilient.
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