PRACTICAL -1 : Creating and Managing Vector Data:
a) Adding vector layer

b) Setting properties

¢) Vector Layer Formatting
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] Edit  Miew Layer Settings Plugins Vector |

Settings  Plugins  Vector Raster Database Web MMQGIS Progessing Help
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" Data Source Manager

Create Layer L4

MNew
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dl‘-!.’l Add Layer
Embed Layers and Groups...
Add from Layer Definition File...

" Mew Shapefile Layer...

f New Spatialite Layer...

Ctrl+N |
' @ﬁ o @ Mew Temporary Scratch Layer...
Fill the appropriate information in each text box.
> File name :
» By default the file will be saved in bin folder.
» To avoid it click on following button to change the location of file

‘ MNew from Template

Field Panel

a. Add the Attribute you want to show. (Column Name for Table)
b. Specify Type (DataType:Text Data/Decimal Data/Whole Number/Date) of Attribute
c. Specify the Length of the Attribute. Specify Precision (If Data Type is Decimal)

Click on Add to Field List Button.
» You can add as many fields (Column Name) as you want for the layer.

() Mew Shapefile Layer %
File name Matunga a

File encoding System v
Geometry type Polygon &

[ tnclude Z dmension [ indude M valves

EPSG:4326 - WGS 84 v| [@
—
MNew Field
Type | abeText data >
Length |g0 Precision

") Add to Fieids List




Follow the steps to plot Polygon :

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

:: O 2002 BPP &6
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We can set properties by right clicking on the created field name and going inside the
properties option:

=) Layer Properties - Matunga | Symbology
@ Layer P M Symbol. x
= snde symbel -
. ~
(@) information vl
simple fill

A% source
& symbology
€@ Labels
b g sl Ll A&

Diagrams
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ﬁ Dependencies = Save Symbol | | Advanced ¥

P Layer Rendering

o | St - Cancel Apply Help

Legend

b) Creating Line vector layer
» Repeat the same steps as we have done for polygon layer.
» Select geometry type Line.

G} Mew Shapefile Layer >
Fie name [Road a]l-
File encading System w
Geometry type /" Line w I
lﬂmmwz : [T incude M vabees
invalid projection v| [@
Hew Field
Name  [Name
Type | abeText data ~
Length precison
. Add to Fields List
Fields List
Name Type Length Precsion
id Integer 10

To plot road click on Add Line Feature
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Properties window:

() Layer Properties - Road | Symbology *
= singk symbal -
(i Information v = Lline
Simple line
A8 source = Simple line
& symbology
Ll L) s
Unit | Milimeter ~
g Opadity I 100.0 % =
E Source Fields Color I
E Attributes Form Width |1'050°0 s | g
Joins —
[ 2 Favorites ~| &
ﬁ Ausiliary Storage i ~
@ Actio o 0o o
Actions
& ) e
- Display
pattern circles  simple blue line  simple green line  simplered line  topo main road  topo railway
Q. Rendering
Variables e
a Metadata Tt "
ﬁ Dependencies 28 [0 toporoad Save Symbol | | Advanced ¥
P Layer Rendering
Legend
o Style ~ Cancel Apply Help

C. Create Point vector layer
» Repeat same steps to add point layers as we have done in previous layers.(For
ATM, Restaurants, Banks, Bus Stops etc)
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Final Output:

d) Calculating line lengths and statistics

Go to Layer -> Add Layer ->Add Vector Layer
» Add the following file to project

L el

Encoding [urs -

aster
P urce
Vector Datasets) rkshop\Practicals Practical_01\D\DATAWND_rrd\IND _rails.shp =
Delimited Text

"\GIS_Workshop\Practicals\Practical_O01\D\DATA\IND_rrd\IND _rails.shp" Press
“ADD”

» Also add India Administrative Map
“GIS_Workshop\Practicals\Practical 01\D\DATA\IND_ adm\IND_admO0.shp”

» Double Click on IND_admO

s

In layer Pane, Right click on IND_rails -> Open attribute table -> Press Open Field
Calculator using button.

» Set the output field as “Track_Len”, field type to “Decimal Number”.

From Function List search $length or go to Geometry -> Select $length



Expression Function Editor

FHHEHDEEWEL] W
|

Qutput preview:
Set expression as:

HHEWUERE WL W]

2length /1000

A new column is added to the attribute table with value representing the length of track
in KM. Press CTRL+S or click on Save Edits option on tool bar

» Close the attribute table window.
» For calculating the total length of Railway tracks in India.
» Select Vector ->Analysis Tools ->Basic Statics for Fields

Select IND_rails layer from input layer. And select Track_Len in “Field to Calculate

statistics

on

Search

row_number

> Aggregates

» Arrays

» Color

> Conditionals

> Conversions

> Date and Time

> Fields and Values
» Fuzzy Matching
> _General

> Map Layers

> Maps

> Math

> Operators

» Rasters

» Record and Attributes
» String

> Variables

> Recent (fieldcalc)

Press Run -> The Result is
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Parameters Log ‘

Input layer

[/ ND_rails [EPSG:4326] ») (]

Selected features only

[Field to calculate statistics on )

[1.2 Track_Len ']
o,
Statistics

| I:/GIS_Workshop Practicals/Practical_01/D/Output.html @

i ‘
Parameters Log Basic statis
Results: -
{"COUNT': 201z, This algorithm genel
'CV': 1.313510786770889, analysis of a values
TEMETY' - 0O, of a vector layer. N
'FILLED': 2012, fields are supportec

'FIRSTRUARTILE': 3.35,

"IGR': 39.505,

"MAJORITY': 0.0,

TMAX': 400.48,

TMEAN': 30.053304174550308,

"MEDIAN': 14.04,

'MIN': 0.0,

'MINORITY': 0.0%,

"OUTEUT_HTML FILE': 'C:/Users/AnAriNash/ZppData/
Local/Temp/

processim \g_8870c0dd34c0425722fb3353£01a8435d/
£89£396c282c412752dScaadbdblasT/ o

CER

type.

m

i The statistics returr
Statistics are gener:

Run as Batch Process...

Open the “output.html” file to get the field statistics.
Analyzed field: Track_Len
Count: 2012
Unique values: 1608
NULL (missing) values: 0
Minimum value: 0.0
Maximum value: 400.48
Range: 400.48
Sum: 60479.320000000014
Mean value: 30.059304174950306
Median value: 14.04
Standard deviation: 39.483220276624444
Coefficient of Variation: 1.313510786770889
Minority (rarest occurring value): 0.03
Majority (most frequently occurring value): 0.0
First quartile: 3.35
Third quartile: 42.855000000000004
Interquartile Range (IQR): 39.505
» The above statistics show that the total length of Railway track in India is
60,479.32 KM.



Practical 2

a)
>

b)

Adding raster layers
From menu bar select layer — add layer — add raster layer

Il dding «
Project Edit View Settings Plugins Vector Raster Database Web MMQGIS Processing Help
=5 ~ : =
1] % %\! Data Source Manager Ctrl=L ) 50 4 Sa g | ‘-:]] { 1 e
Create Layer L3 , |
% @ \[: f‘ Add Layer ~ v] Vo Add Vector Layer... Ctrl+Shift+V
q i Embed Layers and Groups... I'“ Add Raster Layer... Ctrl+Shift+R I

Go to Project — Properties OR Press the Set CRS option on bottom
right corner.

| Render C*'E; = = o 'é)

Raster Styling and Analysis

To start with analysis of population data, convert the pixel from grayscale to
Color.

Select “glds90ag60.asc” Layer form layer Pane — select property OR double
click on it.

Zoom to Layer

i i Chedividw

Copy Layer

Fésmarme Layer

160441 £ Zoom to Mative Resolution (100%%)
Stretch Using Cunrent Extent

L] Duplicate Layes
L4 Eemove Layer..

Set Layer Scale Visibility...

S#t CR5 .
Export e
Syles e
Eroperties...

# Symbalagy




» Select symbology

¥ Band endereg
E-. T -:]
be oy
L M
» nulnuv-h-\n-mo @
Vhisdaka ‘7_ ?
- vioma#p e

b et
W

Yene Cals  Lane

w

> Press “APPLY”
» Repeat the same for “glds00ag60.asc” Layer

» Go to Raster — Raster Calculator
| Raster |

‘ E Raster Calculator...

Put the expression "glds00ag60@1" - "glds90ag60@1"
Select the output file location & name and Press OK.

Remove the other two layers i.e. glds00ag60.asc and glds90ag60.asc
Double click on pop_diff layer

Select symbology

YVVYVY
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C) Raster Mosaicking and Clipping
Go to Layer — Add Layer — Add Raster Layer

i Browser Source type

Vector © File (O Protocol: HTTP(S), doud, etc.
|
Source ‘
i!: Mesh Raster Dataset(s) zticals\Practical_02\C\FAS_India4.2018350.terra, 367.2m.tf" € [...)
Dataseti) ) L3

) « Nashaah ) » GIS Workshop » Practicals » Practical 02 » C » .[«,” Search € )

- 5 ‘

Orgonize > New folder &~ 0 O |

* Documents .
& Music

& Pictures
B Videos ‘ 4

¥ Computer lnduMm-nBown FASIndial 20183 | FASIndia220183  FASIndis320183  FAS Jndiad 20183
mm.mmu amassukm.t SOteradlkme  SDtemad6] Zkmat
& Anass (C) it i
ca AGRSF(D) |
ca ARHAM(E) | EB L
a Munib (F)
s 5o (G) .
caMussib(H)
s Nashrah (1) raster_mosaickin
g.and_clipping.q
ca NoBi# (1) P

File name: "FAS India4.2018350.terrs. 367 2km.tif” "FAS indial 2018349 tema 367. v | Allfiles () '}

=Tl




> (o to Raster — Miscellaneous — Merge

Raster § Database Web MMQGIS Processing He

lﬁ Raster Calculator... i (R \Lé \L% B
| Align Rasters... ‘ =
‘\tt Georeferencer... y . ‘ E
J Analysis 4

Projections 4

‘ EAiscellaneous ¥ Build Virtual Raster...
‘ Extraction ®) Raster Information...

In the Merge dialog window Select all layers and Press OK.

Multiple sel

V| iFAS Indial.2018349.terra.367.2km [EPSG:4326 Select All
[¥] FAS_India2.2018349.terra.367.2km [EPSG:4326]

[¥] FAS_India3.2018350.terra.367.2km [EPSG:4326)

[V] FAS_India4.2018350.terra.367.2km [EPSG:4326] = o

—_——

In Merge dialog window select a file name and location to save merged images.

selected =)
[[”] Grab pseudocolor table from first layer
[] Place each input file into a separate band
Output data type
oz i
T 1m
” - Save to a Temporary File
after
i
le Encoding (5)
| gdal_merge.bat ot Float32 -of GTiff -0 C. ocal/Temp ! ;‘9* le Encoding (System).
0% Cancel
oo Can ) (oo [ )

> Save the file to “GIS_Workshop/Practicals/Practical_02/C/” location with the
name as Merge_Files.tif



> Press Run and after completion of operation close the Merge window dialog
box.

B X
Y 3 & T ¢ 3 7L
V| i Merged :
)

Go to Layer— Add Vector Layer — Select

\GIS_Workshop\Practicals\Practical _02\C\IndiaAdminBoundry\IND admO.shp
file.

Go to Raster — Extraction — CI|p Raster by Mask Layer

- Database Web MMQGIS Progessing Help

¥ Raster Calculator... (0] P~
X [’
Align Rasters...
1H  Georeferencer... - ‘ [”‘ 4
Analysis 4
Projections L
Miscellaneous 4 —
[ Extraction EI N Clip Raster by Extent...
Conversion 4 E Clip Raster by Mask Layefg

Select the merge raster image as input and Ind_admO as mask layer.



. Clip Raster by Mask Layer g

Parameters [ Log

|
nput layer . -

1: /GIS_Workshop/Practicals/Practical_02/C/Merge_Files. tif v ] [:]

Mask layer

I [ ND_admo [EPSG:4326] | v) () 3 l

Press Run




PRACTICAL-3
a) Making a Map
> Create a new Thematic Map or open and existing one

> Consider the following map as an example map

S SIALSHEIWTRFL

N / = S denvadri .
Santacruz (Wi Y Junnar Bus = Qgnar
e CRER TN ) iRy

*Making_A -
Project J| Edit View Layer Settings Plu,

New Ctrl+N
New from Template 3
I Open.. Ctrl+Q

Open From 3
Open Recent 3

Close

Save Ctrl+5
Save As... Ctrl+Shift+5 Enter a unique print layout tite
Save To ’ (& title will be automatically generated if left empty)

Revert...
Properties... Ctrl+Shift+P Prachml_&ﬁ. |

ki)

Snapping Options...
Import/Export 3

i1 Mew Print Layout... Ctrl+P I

Layout Edit  View Items

BRhRE

Layout  Edit  View Items  Addltern  Atlas  Settings

B Mala=ke B (& & Bl h o o | 60 4+ <+ | Pl o g =R
e L l;Q‘ B S B lhlu.n Hl
0, K 80 99, [ Ttems | undotustory |

Ttems

= G Item

@ [E] ] Map2

& [ W Mapl

| Lavout | 1tem Propertes Guides

Hem Properties
rap 2

- Lavers

[ metlow map thame [Geney

Xmin 1020223974

Y min 12148651, 753

— - m Xmax -874187.069

x: 125,845 mm vi 158.521 mm page: 1 81.3% ~]F




> Go to Add Item — Add Picture — Place a picture box at appropriate location.

Tterms F X
& Item
=1 r= <Picture>
[ ] Mapl
Layout | Item Properties Guides
F X

Ttern Propel
Picture

w Search Directories I
——

m

Image TESFE paths

[c:/PROGRA~1/QGIS3~1. 4/apps/agis/sva

[ Remove ][ Add...

Layout W Item Properties l  Guides | Layout § Item Propertes [l Guides |

Itern Properties = Itemn Properties

= LicTr S— |

- [&F] F
ra e w [] Frame

e =ped

—— [=g=l

> To highlight the area shown in Inset -

> Select the Picture representing main Map from Items pane.

> In ltem Properties — Overviews — using

icon add an overview.

> Select the checkbox Draw Overview

> Name the Picture object representing inset (Map1 in our case)

Items Undo History

termns F X

& “'u Item

= ] Map 2
= = < Picture>
] ] Map

Item Properties Guides

Itern Properties g =
pl

w Overviews
o ——

L. = J[a J[ ¥

Owverview 1

L 4 Draw "Overview 1" overview -
Map frame [ I map 2 -

Frame style ’ |v




> Change the Label text To “Mumbai Map”, Set appropriate font size and colour using
Item

Properties— Main Properties.
Layout || Ttem Properties | Guides ]

Itern Properties

=] Layout Item Properties Guides

Ttermn Properties =
Main Properties * Legend
w Legend Items
M bai M,
Practical NG, 34 ] Auto updats
1 [ Country Border
Coastal Water
[] Render as HTML 4% Tourist Place
®  Location
[ Insert an Expression... ] -
[
Appearance a_s__,.e Str
Font [=] =
orzon margin U U0 mm -
Vertical margin 0.00 mm 2
- & — ~
o Hisizontal slmens — (] (&) () &) =] [(Z] (] OF] (&l

MMurmbai Map_
Practical No. 3A

?, <

| Layoutﬂ_ Item Properties I Guides

Itermn Properties (=
Scalebar

w HMain Properties

Map [I:I Map 1

Style |Single Box

v Units

Scalebar units [lGIomebers - ]

Label unit multiplier 3.000000

Label for units krm

w Segments
Segments left 1
right 4

> Add Item — Add Label—Add a Label using HTML rendering

ik

113




Layout [ Item Properties | Guides

Itemn Properties
Label

¥ Main Properties

<h2=&copy; Copy Right Reserved</h2=<br> I

<h1=E. Sc. IT Student</h1z|

I Render as I—FI'MLI

> A Map can be saved in Image or PDF using Layout — Export as Image

Sawve Project

Plewr Layrout.. .
Duplicate Layout...
Delete Layout...
Layout Manager...
Layouts

Layout Properties. ..
Rename Layout...
o Add Pages...

Sdd Tterms Ffrom Termplate...

=L Sawe as Termplate...
==

im Export as SWG...
Sim Export as PDF..

Export as Inmage... I

CErl- S

Tl P

> Open the PDF or Image from location.

A‘....‘.ﬂ&, 3
1 Y =\
3\‘;;@:4 =

¥

D Country Border
[0 Coastal water
49 Tourist Place

* Location

Streets

© Copy Right Reserved

B. Sc. I'T Student

umbai Map
Practical No. 3A




PRACTICAL -4
A. Working with attributes
> Start a new project.
> Go to Layer — Add Layer — Add Vector Layer

>Select
“\GIS_Workshop\Practicals\Practical 04\A\Data\ne_10m_populated places_simple.z

H ”

Ip

> Right click on Layer in Layer Panel — Open Attribute Table.
> Explore various attributes and their values in the Attribute table.

> To find the Place with maximum population click on “pop_max” file

AN inak s ¥ m P
latitude longitude changed a pop_max
35.68501690580 139.75140742900 0.00000000000 35676000

40.74997906400 -73. 2880 0. 19040000

4 19.01699037570  72.85698929740 0, 0 18978000 12691836 1242608

> Enter pop_max>100 and pop_max<10000 and click button to get all the places with
population between 100 and 10000.

> The places matching the criteria will appear in different color.




B. Terrain Data and Hill shade analysis

> Go to Layer — Add Raster Layer — select
“10n060e_20101117_gmted_mea300.tif", from Data folder.

et

> The Lower altitude regions are shown using dark color and higher using light shade
as seen on top region containing Himalaya and Mt Everest.

> Mt. Everest - is located at the coordinates 27.9881° N, 86.9253° E.

> Enter 86.92, 27.98 in the coordinate field, Scale 900000 and Magnifier 100% at the
bottom of QGIS.

Coordinate  86.92,27.98] % Scale 1:1000000 ¥ g Magnifier 100%

0 Press enter the view port will be centered on Himalaya Region.

> Crop the raster layer only for the region under study.

> Go to Raster — Extraction— Clip Raster by Extent.

-~ Raster Calculator...

Database Web

Align Rasters...
13t Georeferencer...
Analysis >

Projections

1 Extraction » | W  Clip Raster by Extent... i
| Conwversion » - Clip Raster by Mask Layer...

I = contour.

> Select the raster layer (if project contains multiple layers).

> Select the clipping area by selecting the option Use Canvas Extends if the visible
part of map

is to be selected or manually select an area on canvas by using Select Extent on
Canvas.

> Select the location and file name for storing clipped raster layer.

> Press RUN.



> Deselect the original layer and keep the clipped one.

> The Clipped raster layer is representing altitude are from 103 Meters.

Layers & X Layers ¢
v Qe TVE-FRO s Qo TE-"FE
4 [V ¥ 10n060e 20101117 g... . 4 [V ¥ Ciipped (extent)
Mo I 103 Lower Region
8243 < :
‘ 8625 Higher Region
Es
Original Raster Clipped Raste

> Counter lines are the lines on a map joining points of equal height above or below
sea level. A

contour interval in surveying is the vertical distance or the difference in the elevation
between

the two contour lines in a topographical map.
> To derive counter lines from given raster.
> (o to Raster — Extraction— Contour

> The Contour configuration window will appear
ey )

Put layer

| 13" Cipped (extent) (EPSG:4326] l ) ()

(Band 1 (Gray) v
Interval between contour lines

100.000000 a s
T ATiibute name (f not set, no elevation attribute is attached) [optional]

ELEV

Offset from zero relative to which to interpret intervals [optional]

0.000000 a2

» Advanced parameters

Contours

‘FXS_Workshop/Pvacnmls/Prac\xd_04/?4m\layajeotm_cnr\nourlookg ' (™)

Ppen output file after running algorithm
GDAL/OGR console call

gdal_contour -b 1 -a ELEV - 100.0 -f "GPKG" 1:/GIS_Workshop/Practicals/Practical_04/Clipped_Himalay_Region. tf I:/
GIS_Workshop/Practicals/Practical_04/Himlaya_Region_Contour.gpkg

| 0%

[rn ][ cose J[ neo |

[Run 25 Batch Process...

> Select the input raster layer name. Set contour interval 100.00 meters, select the
output file name & location and check the option to add output file to project after
processing.

> The contour layer will appear like this




> Label the layer using “ELEV” field and set appropriate symbols for line.

> In the Layer panel right click on Contour Raster Layer and select “Open Attribute

w Text Sample

Lorem Ipsum

Lorem Ipsum

table”,

> To verify the above contour files using Google Map
> Make a copy of Contour Layer, Go to Layer —»Save As

> Select file format as “Keyhole Markup Language”, set file name, location and Layer
Name.

> Also set CRS to WGS 84 EPSG:4326

Flename  I:\GIS_Workshop Practicals Practical_04\Hmalayan_Google_Map_File. ki

Layer name Himalayan_Google Map_Fie

CRS |EPSG:4326 - WGS 84

> For Hill Shade surface analysis
> Go to Plugin — Install Georeferencer GADL.

> After successful installation of plugin Go to Raster — Analysis — Hill Shade

| Raster || Database Web MMQGIS Progessing Help

| ®= " Raster Calculator... I3 080 e

| Align Rasters...

1t | Georeferencer.. = -, 5 = g
Projections > [ @w  Fill nodata...

‘ Miscellaneous » | & Grid (Moving Average)...
Extraction » | & Grid (Data Metrics)...

| Conversion » | & Grid (Inverse Distance to a Power)..

T T 7 L Grid (Nearest Neighbor)...

@ Hillshade...

Near Black...

> Select the input raster layer, select file name and location for storing Hill Shade
output file.



[Band 1 (Gray) =)
2 factor (vertical exaggeraton)

1.000000
Scale (ratio of vertical units to horizontal)
1.000000
Rmmuth of the light
315.000000
Aitude of the loht
45.000000 %
| Compute edges
| Use ZevenbergeriThorne formula mnstead of the Horm's one
II7] Combuned shading
1] Multidrectional shading
L3
Fellhade
1:/G15_Workshop/Practicals Practical_04/Hil_Shade_Himalya_Region, tif ™)
pen output fike after running algorithm
T CEToE T

gdaldem hillshade 1:/GIS_Workshop/Practicals/Practical_04/Clipped_Himalay_Region. if 1:/GIS_Workshop/Practicals [Practical_04/
Hil_Shade_Himalya_Region.tf -of GTff -b 1 -2 1.0 -6 1.0 -az 315.0 -alt 45.0

()

» press ‘RUN’ and close the Hill shape Dialouge Window.

> After

Iy

Raster  styling output

will appear like

this.



PRACTICAL -5
Working with Projections and WMS Data

A Web Map Service (WMS) is a standard protocol developed by the Open Geospatial
Consortium in

1999 for serving georeferenced map images over the Internet. These images are
typically produced by a

map server from data provided by a GIS database

> Start a new Project.

> Layer — Add Layer —Vector Layer

> Select “ne_10m_admin_0_countries.zip” Layer from data folder.
> (Go to Layer — Save As

Select format as ESRI Shape File

Select folder location and file name

Set CRS North_America_Albers_Equal_Area_Conic EPSG: 102008

[ B
. Save Vector Layer as... ﬁ
Q yel

Format [ESR_I Shapefile 'l

File name  I:\GIS_Workshop\Practicals\Practical_04\My_Projected_Wold_map.shp| I [:] I

Layer name

CRS EPSG: 102008 - Morth_America_Albers_Equal_Area_Conic -
L]

> Select Layer — Add Layer — Add Raster Layer — Select
MiniScale_(standard) R17.tif from Location.

“GIS_Workshop\Practicals\Practical 05\DATA\minisc_gb\minisc_gb\data\RGB_TIF ¢
ompressed\MiniScale_(standard)_R17.tif’

> The Layer appears on a different location than the location where Great Britain is
shown on Map.



. Project Properties | CRS X

Project Coordi fi (Crs)

\'.._____ General |7] Mo projection {or unknown non-Earth projection)

~ Fitter | <L bril
a Metadata rdi
inate reference systems
@ CRS Coordinate Reference System Authority ID
(OSGB 1936 / British Mational Grid EPSG:27700

[| " Default Styles
> Open Layer Properties—CRS — Search bri — select British National Grid EPSG
27700.

> Processing may take some time.

> Locate United Kingdom on Layer; the vector layer exactly coincides by the raster
layer

covering United Kingdom.




PRACTICAL-6

> Georeferencing

A. Georeferencing Topo Sheets and Scanned Maps
> Start a new project

> (o to Layers — Add Layer — Add vector Layer

> Select GIS_Workshop\Manual\PracO6\IND_admO.shp

> Zoom in to Mumbai region in the layer.

> A new Georeferencer window will open

File Edit View Settings

W > (53505 @ BEPERE UL LI Ja e e fle

GCP table & x

Transform: Not set 151 EPSG;

> File — Open Raster

4 Reset Georeferencer

'[, Open Raster... Ctrl+O

B Start Georeferencing Ctrl+G

| ¢y Generate GDAL Script Ctrl+C

% Load GCP Paints... Ctrl+L

¥t Save GCP Points as... Ctrl+5
Close Georeferencer Ctrl+ Q)

> Select file “1870_southern-india_3975_3071_600.jpg” from project data folder



() Open Raster

%v‘j » Computer b Nashrah () » GIS Workshop b Manusl b Pracls ~ [ 42 |[ Search pracos o]
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File Edit View

>

Raster Properties...

Configure Georeferencer...

Transformation parameters
rstenaton e [EEEETEE] )
Resampiing method [fiearest nexghbour) v
Target SRS [[Everest 1830 datum : EPSG 4044

Output settings

lfvl]LoathGISv#mdme I

wl® o~ . e -

> |n Georeferencer window Go to Edit — Add Points

. Rcar T8
File  Edit  View Settings

W, > (L rmrm | P rE| O P S B sa sa | e e | Sl

click on raster to add
“From Map Canvas ~ Button

GEP table
Vieble 1D Source X Source Y Dest. X Dest. ¥  dX (pixeln)  dY (oixels)  Residusl (ixeis)
= P 313.914 -1438.08 72.7915 18.9415 4.93856e-10 5.25915e-10 7.214430-10
) 1 925421 -148213 728413 189178 516366e-10 5.32054e-10 7.41428e-10
= 2 490111  -880.985 728177 190436 4.92491e-10 5.23755e-10 718935e-10
= 3 938.377 -844.709 728835 19.009 5.30804e-10 %.23301e-10 7.45383e-10




> Select the set of control points.

> Go to, Setting — transformation settings.

Transformation parameters

Transformation type I'I'h.ln Flate Spline vl
Resampling method ll‘\learest neighbour vl
Target SRS EPSG:4326 - WGS 84 -
QOutput settings

Output raster Jata/1870_northern-ndia_3975_3071_600_modfied.tf € [

Compression ’None vl

> Press “RUN”

> In Georeferencing window go to — File — Start Georeferencing

@ Georeferencer - 1870t
[ File | Edit View Settings

€ Reset Georeferencer ;g ARBCECH OFegalr™ T 181 ¢

| Cpenfmiers S —— T —— ¥
— Nl
P Start Georeferencing Ctrl+G I Py |
4 Generate GDAL Script Ctrl+C |20 J

> The canvas area will now have the scanned map of Mumbai referenced with control
points.

Lawyers (=4
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Export

Properties...

> Select the newly added layer in Layer Panel Right click and go to property

> Set Transparency level of raster layer to appropriate level.

w Global Opacity

- o Data Value
Mo data value  not defined

Additional no data value

Layers. a8 x|
YR®T RO

V] I Bombay 1909 medified

W

(] [ IND_admo.

Qo. [ B[E] 2 Llegend entries ren Coordinate 72.8064,18.7872 W Scale 1:212339 ~ @ Magnifier 30% @ |3




Practical 7:
Managing Data Tables and Saptial data Sets:
a) Table joins

» Start a new project
» Go to Layer -> Add Layer -> Add new Vector Layer

“I\GIS_Workshop\Practicals\Practical_07\A\Data\tl_ 20 13_06_tract.zip”

» We could import this csv file without any further action and it would be
imported.But, the default type of each column would be a String (text). That is
ok except for the D001 field which contains numbers for the population.
Having those imported as text would not allow us to run any mathematical
operations on this column. To tell QGIS to import the field as a number, we

need to create a sidecarfile with a .csvt extension.
[ | ea_tracts_pop.cavt - Notepad o el

| File Edit Format View Help
I"string”™, "string", "string”, "string"”, "string", "Integer"

» This file will have only 1 row specifying data types for each column. Save
this file as ca_tracts_pop.csvt in the same directory as the original .csv file.
->Go to Layer -> Add Layer -> Add Delimited Text LayerAnd add
I\GIS_Workshop\Practicals\Practical_07\A\Data\ca_tacts_pop.csv’

->In the layer panel, Right click on “tl_2013_06_tract”, layer and select Properties

g = - 42013 06 bet | Joen °
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» Select the option in Properties, and click on button to add new table join.
> In the Add Vector Join window set the following properties and click OK.
=> After performing join

(&3 Add Vector Join |

Joir layer

Join field

Targat fiald

Iayer in virtusl memory

(] Cache

[7] Dynamic form
P [ ] Editable join layer
B[] Joined Fields
B[] Custom PMield Name Prefix




For more clear output, select “tl_2013_06_tact” from Layer Panel, right click and
selectproperties. Go to Symbology and set the following properties

e [ o [

A detailed and accurate population map of California can be seen as the result.
Sametechnigue can be used to create maps based on variety of census data.

ARY -

v J 1omosoo0- anwos ol T
2 [l 2no0 . e eons || XS

2016000 - 11820000

B) spatial joins

Go to Layer -> Add Layer -> Add Vector Layer -> Select

“I\GIS_Workshop\Practicals\Practical_07\B\Data\nybb_12c\nybb_13c_av\ny bb.shp”

and “I\GIS_Workshop\Practicals\Practical_07\B\Data\OEM_NursingHomes_001\O
EM_NursingHo mes_001.shp”, from data folder.

| Laymrs o x
o (W e WO - ST
@] - - e
(¥ I nybb

-> Go to attribute table and observe the data.
Table before performing Join

= Go to Vector ->Data Management Tools ->Join Attributes by Locatio
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MMQGIS Progessing  Help
2.0 130 2 e

Coardinate Capture
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Topology Checker

Geoprocessing Tools
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nalysis Tools

Data Management Tools 1 Merge Vectar Layers.,,
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Research TooT 26 Reproject Layer..

45 Join Attributes by Location...
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Attribute table after join

City Zipcode PF1 OpCert Capacity
ASTORLA 11102 6384.00000000000  F003405.000000... 280
BROOKLYM 11217 5546.00000000000  FOO1377.000000... 288
BROMX 10472 1251.00000000000  F0O002ISL.000000... @
STATEM ISLAMD 10304 1755.00000000000  F004310.000000... 300
MEW YOREK 10003 4807.00000000000  F002251.000000... 28

Use the Identify Feature Button to select a region to view join data on map Layer.

Output
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c) Points in polygon analysis

Go to Layer [J Add Layer [J Add Delimited Text Layer Select

“EarthQuakeDatabase.txt”
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Go to Layer [1 Add Layer [1 Add Delimited Text Layer
“I\GIS_Workshop\Practicals\Practical_07\C\Data\ne_10m_admin_0_countr ies.zip”

L Coordinate Capture ik
3 e
| # @STeols h & =Y
- ¥ Topology Checker —a

|
4
Geoprocessing Toolks r B °
Geometry Teols > z.'i/} =" . b U2
ll Anahysis Tools »} 5 Linelntersections .. ° e ° 4
Date Menagement Tocls  » | £  Mean Coordinatefs)...
! Research Teolks L3N} Basic Statistics for Figids...

| Q. i.k‘) {l #% Count Points in Polygon... o ®
E 4 ] Dictonco Mises.

Pacametacs |
Polygone

[ ne_10m_sdmin._0_countrien (EPSG: 43261 = GE) (&)
T yT——

Poirts

[ EsrthQuaketayer [Erso:sze) l o s B

[ e LECATION huAME
Class feld [opvonal]

1 output file after running algorthm

[Run au Batch Procaes... | [ Run ] |

Use the select Feature button to check country wise counting of Earthquakes.

Plugr 1 Ravtn - Dutaliave b MMEAAE  Procesing  H
O @20 05000 050000 e - -8 - 5, 53 2 3%
BRI~ > & [ ¢ ¥ Tider L - 7
@ @ . E
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' \J NE_ID 1159320847 L3
WIKIDATAID Q668
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NAME_ES
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NAME_HI
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NAME_RU
NAME_SV
NAME_TR
NAME_VI

indista
'NUMPOINTS 70 =
chagare 7] Auto open form

) [rem =

[Hetp.]

Also a new column is added to attribute table “NumPoints” indicating number of earth
quakepoints in each country
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=
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53
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d) Performing spatial queries

» Go to Layer [1 Add Layer [1 Add Vector Layer and load
“\GIS_Workshop\Practicals\Practical_07\D\Data\ne_10m_populated_places_simple
\ne_10m_popul ated_places_simple.shp” and
“I\GIS_Workshop\Practicals\Practical_07\D\Data\ne_10m_rivers_lake_centerlines\
ne_10m_rivers
_lake_centerlines.shp” from project data folder.

» Open project Properties [1 Set CRS “World_Azimuthal_Equidistant EPSG54032” .
The map will be re-projected as

: Sa R,
s g&*"-‘?ﬁu . .
R Y ?'33;% .
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ﬁj_stgn; gatabase Web MMQGIS Proggssing 7ﬂelpr
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i+ Coordinate Capture ﬁ pe “_Eﬁ [d [BJ 'e % | = e
£ Check Geometries... ‘ = = ot iayer _ = .
# GPS Tools il i 1= B B | T B B m
#  Topology Checker — —
==
I Geoprocessing Tools » | I® Buffer.. J | 0.02
Geometry Tools | & Clip..
Anahicic Tanle » | Fane Ll
[Rourd
. Jon stfe
Repeat the step to create River Buffer =
Miter bt
2.000000
Dessolve result

l £ 1GIS _Workshop Practcais Pracsical 07/ Siver_Buffer s [l
¥ Open output file after running algorithm -

|
|
-
End cap style
[

Run 55 Batch Process | \ Goe. | [ rew |




> Create a buffer for River

Raster Datab Web

Coordinate Capture
Check Geometries...
GPS Tools
Topology Checker

X QH

Geoprocessing Tools
Geometry Tools
Analysis Tools

Data Management Tools
I Research Tools l 9 Select by Location...J

§i|vassa i Create Grid...
—

—— —_—

vy v v v v
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This will highlight only those rivers containing a populated place within 2 KM
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PRACTICAL - 8
Advanced GIS Operations 1:

a) Nearest Neighbor Analysis

Go to Layer — add Layer — add Delimited Text Layer and load “signif.txt” from data
file.

Q Dats Source Manager | Delimited Text — [m] >
B sovser il D! \PGIS \Practical_08-20211217T154402Z-001'Practical_DS\DATAA\signif. txt «
< e Layer name | signif Encoding | UTF-8 -
- Vector
| w File Format - E
€SV (comma separated values) ||V Tab Colon Space
Regular expression delimiter L Semicol = e Others,
® Custom delimiters Quote | Escape |”
w Record and Fields Options
Number of header lines to discard o & Decimal separator is comma
| First record has field names Trim fields
V| Detact field types Discard empty fields
Custom boolean literals 5
True False
» Geometry Definition
®) Point coar dinates izl [fedenta s ~ | z field -
e
wiell known text (WKT) S e oe - | m e =
< DM coordinates
SAP HANA
- Mo geometry (atribute only tble)  Gaometry CRS | EPSG:4325 - WGS 34 ~|[®
\ﬁ WIMSWMTS
¥ Layer Settings
- WFS/OGC
API - PR e et it wimste fim =

Features

EE wes Close Add Help

Go to Layer — Add Layer — Add vector Layer and from data folder
“\GIS_Workshop\Practicals\Practical 08\A\DATA\ne_10m_populated places_simple.
zip” load the layer to the project and remove all rows from attribute table other than
India

Calculate the Distance matrix and perform Nearest Neighbor Analysis

Now you will be able to see the content of our results. The InputID field contains the
field name from the Earthquake layer. The TargetID field contains the name of the
feature from thePopulated Places layer that was the closest to the earthquake point.
The Distance field is thedistance between the 2 points.

= (2 Vector general
4% Assign projection
4% Batch Nominatim geocoder
¥ Convert layer to spatial bookemarks



@ v s
L} .

+9 Rectangles, ovals, diamonds
* Remove duplicate vertices
Remaove null geometries

Reverse line direction

Rotate

Roundness

Segmentize by maximum angle
Segmentize by maximum distance
v Set M value

= () Vector analysis
7. Basic statistics for fields
% Climb along line

9 Count points in polygon

DESCAN clustering

‘ Distance matrix

Distance to nearest hub (line to hub)

Once the processing finishes, click the Close button in the Distance Matrix dialog. You
can nowview the matrix.csv file in Notepad or any text editor. QGIS can import CSV
well, so files as well, so we will add it to QGIS and view it there. Go to Layer »Add
Layer »Add Delimited Text

Q

Parameters | Log
ie1la=DAMAGE MILLIONS DOLLARS :double (0
E_DESCRIPTION:integer
teger(0,0) §£1e1d=HOUS! e ) !
£(0,0) &£1eld=HOUSES_DAMAGED: integex (0, 0) &fiel:

CRIFTION:integez( »
,0) §£ie1d=TOTAL_DEATHS_DESCRIPTION:intege
TOTAL MISSING:integer(0,0)sfield=TOTAL_
0,0) §£ield=TOTAL_INJUR:
,0) &£ield=TOTAL_INJURTZS_DESCRIPTION:inte
ger(0,0) &£121d=TOTAL DAMA
0, 0) 6field=TOTAL_DAMA

,0) 8T1e1d=DAMAG |«

. DESCRIPTION:integer
_DESTROYED:integer (0, 0) sfiel
_DESCRIPTION:integer (0,0) &£iel
EOUSES_DAMAGED:integer(0,0) sfiel, | |
SCRIPTION:integer{0,0) fuid={141€1071-53bd-47¢€d

}'. "OUTBUT' : 'D:/DCIS/
Practical i 11217T1544022-001/Practical_08/DATA/
A/earthquake cityl. gpkg', 'UNIT' : 3 }

Exzcution completed in 6,85 seconds

Results:
{"OUTRUT" : *D:/BGIS/
Practical 08-20211217T154402Z-001/Practical_08/DATA/

R/earthqueke.cityl.gpkg')

Loading resulting layers

Distance to nearest hub
(line to hub)

Given an origin and a destination layers, this
algorithm computes the distance betwezn arign
features and their dosest destination one.
Distance calculations are based on the features
center,

“The resulting layer contains fines linking each origin
point with its nearest destination feature.

Algorithm Distance to nearest hub (ine to hub)' finished =
B8 %
| 0% Cancel
Advanced | |Run as Batch Process Change Parameters Close Help
And, This is the final output.
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B) Sampling Raster Data using Points or Polygons

1. Go to Layer »Add Raster Layer and browse to the downloaded
us.tmax_nohads_Il_{YYYYMMDD} float.tif file and click Open.

2. Once the layer is loaded, select the ldentify tool and click anywhere on the layer.
You will see the temperature value in celsius as the value or Band 1 at that location.

/£ QGIS 220-Valmiera ool
Projct Edt Vew L

Now unzip the downloaded 2013 _Gaz_ua_national.zip file and extract the
2013_Gaz_ua_national.txt file on your disk. Go to Layer »Add Delimited Text Layer.

7 QIS 220-Valmiers R p—

DINSNS

Nv 28

o s [emmosm =[]k e

Now we are ready to extract the temperature values from the raster layer. Install the
Point Sampling Tool plugin. See Using Plugins for details on how to install plugins.

In the Point Sampling Tool dialog, select 2013 _Gaz_ua_national as the Layer
containing sampling points.

We must explicitely pick the fields from the input layer that we want in the output
layer. Choose GEOID and NAME fields from the2013_Gaz_ua_national layer. We
can sample values from multiple raster band at once, but since our raster has only 1
band, choosethe us.tmax_nohads_Il_{YYYYMMDD} float: Band 1.



Name the output vector layer as max_temparature_at_urban_locations.shp. Click the
OK to start the sampling process.Click Close once the process finishes.

v "
£ 065 220 Valmiers ool
[ S S S ——
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SEH/OINANS

N

First part of our analysis is over. Let’s remove the unnecessary layers. Hold the Shift
key and select max_temparature_at_urban_locations and 2013_Gaz_ua_national
layers. Right-click and select Remove to remove them from QGIS TOC.
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In the Save Vector layer as.. dialog, click Browse and name the output file as
counties.shp.

Choose Selected CRS from the CRS dropdown menu. Click Browse and select
WGS 84 as the

CRS. Check the Add saved file to map and click OK.

# Save vector layer as... [N ]
Format ESRI Shapefie -
Save as

C:fUsers naval Downioads countes. shp Browse
Encoding System -
CRS Selected CRS -
WES B4 Browse
Symbology expart No symbology h
Skip attribute creation
dd saved file to map
‘ More Options > >
| oK t Cancel relp

A new name countries will be added to QGIS.



_2013_us_coumty |

E X 13 ustmax_nohads Nl 20140525 float

R Y ¥ B AY FESE

Enable the Zonal Statistics Plugins. This is a core plugin so it is already installed.
See Using Plugins to know to how enable core plugins.

7, Puging | Instatied (32) s X ]
sewch [
[ e 2
3 Zonal statistics plugin L
Sz A plugin to calculate count, sum, mean of rasters
for each polygon of 3 vector layer

Category: Ragter

Irmtaled version: Verson 0.5 (n
CHOSGEOS~mmicgm ke constatiot gk )

Usgrade 1

22. You will see the county polygons styled using average maximum temperature
extracted from the raster grid.

/ QGIS 220-Valmiera (o
Project Edt View Layer Settings Pugns Vector Raster Database \eb Processng Help
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Practical 9 : Advance GIS Operations 2:

(A)Batch Processing using Processing Framework Procedure

» Go to Layer » Add Vector Layer.

» Browse to the downloaded Admin O Countries shapefile
ne_10m_admin_0_countries.shp and click Open.

> As our task is to clip the global layers to the boundary of Africa, we need to
first prepare a layer containg a polygon for the entire continent. The
countries layer has an attributecalled CONTINENT. We can use a
geoprocessing concept called Dissolve to merge all countries that have the
same continent value and merge them to a single polygon

1S 2.2.0-Valmiera
Edit
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Vel Cayw " Batirge e Vecint Naster Cutess” Procasaria T
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EREr
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SE60 OIF 0,00
(m] (] (] (o ] (o] [ close ] Helo

(88 Cooranater | =

336,025 | = |[87)][% mander |[Frecia

AlcIP

Open the Dissolve tool from Vector » Geoprocessing Tools » Dissolve

-
4 QGIS 2.2.0-Valmiera

Project Edit WView Layer Settings Pluging |vector | Raster Database Processing Help

BPLRLR [@e-B-%E

P Union

= Clip
I Difference

DINANS

EP Symetrical difference

P Eliminate sliver polygons

=] = OpenStrestMap
O e B L DR DA vernces couner
. ; - = A Analysis Tocls L
y 2 Gp @9 s 1 abe <, ol GEd
¥ g B S /R 8 |l researchTools o

Layers o o g Too @ Convex hull(s)
Sk Geometry Tools »
x Buffer(s)
=% Dats ManagementTools  * e Intersect

Select ne_10m_admin_0_countries as the Input vector layer. The Dissolve field
would be CONTINENT. Name the output file as continents.shp and check the box next to

Add result to convas.

_,{ Dissolwe

Input vector layver

ne__10m_admin_0_countries
Use only selected features
Dissolve field
COMNTIMNEMNT
COutput shapefile
C: fUsers U javal /Downloads fcontinents. shp

™| Add result to canvas

(]

[ 0% |

Browwse

Close




The dissolve processing may take a while. Once the process finishes, you will see

the new continent layer added to QGIS. Use the Select Single Feature tool from the toolbar
and click on Africa to select the polygon representing the continent.
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Name the output file as africa.shp. Since we are only interested in the shape of
the continent and not any attributes, you may check the Skip attribute creation.
Make sure the Add saved file to map box is checked and click OK.

. Save vector layer as.. = ]
Format ESRI Shapefile -
Sawve as

C:fUsers/Ujaval/Downloads fafrica. shp Browse

Encoding System -~
CcRS Layer CRS -~
[wes a= ] Browse

Symbology export Mo symbology -
Scale [1:sooo0 ==
| skip attribute creation

| Add saved file to map

| More Options == ]

[ — e

Now you will have the africa layer loaded in QGIS containing a single polygon
for the entire continent. Now, it's time to start our batch clip process. Open
Processing » Toolbox.

Browse all available algorithms and find the Clip tool from QGIS

geoalgorithms » Vector overlay tools » Clip. You may also use the Search
box to easily find the algorithm as well.
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Browse to the directory containing the global transportation layers that you had
downloaded. Hold the Ctrl key and select all the layers that you want to clip. You
may also use Shift or Ctrl- A to make multiple selection. Click Open.

4 Open file ===
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Browse the the directory where you want your output layers. Type the filename
as clipped _ and click Save.

The clip algorithm will run for each of the inputs and create output files are we have
specified. Once the batch process finishes, you will see the layers added to QGIS
canvas. As you will notice, all the global layers are properly clipped to the continent
boundary that we had specified
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B) Automating Complex Workflows using Processing Modeler

Procedure

Our workflow for this exercise will have the following steps.
o Apply a Majority Filter algorithm to the input landcover raster. This
will reduce noise in our output by eliminating isolated pixels.
o Convert the resulting raster to a polygon layer.
e Query for a class value from the attribute table of the polygon layer and
create a vector layer for that class.
The following steps outline the process to code the above process into a
model and run it on the downloaded datasets.
1. Launch QGIS and go to Processing » Graphical Modeler....
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The Processing modeler dialog contains a left-hand panel and a main
canvas. Select the Inputs tab in the left-hand panel and drag the +

Raster layer to the canvas.
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./ Processing modeler

= [ 5 [ |

BB |32

[Enter group name here]

[Enter model name here]

= Parameters
- 4F Boolean
- dF Extent
i dF File

4 MNumber

- =R String
i db Table
T3 Dblfield [+ T S —

" dk Vector layer

A Parameter definition dialog will pop-up. Enter Input as the
Parameter name and mark Yes to Required. Click OK.

¥ Parameter definition E——
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You will see a box with the name Input appear in the canvas. This represents
the landcover raster that we will use as input. Next step is to apply a Majority
filter algorithm. Switch to the Algorithm tab from the bottom-left corner.

Search for the algorithm and you will find it listed under SAGA provider. Drag

it to the canvas.
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/. Processing modeler

B8alz|s

major %]

5 &P Orfeo Toolbox (Image analysis)
. B Learning

I [Enter model name here]

- & FusienOfClassifications (majerityveti...

[Enter group name here]

=@ SAGA (212)

£ Gr'@ “F Input

A configuration dialog for Majority Filter will be presented. Leave the values to

their default and click OK.

L#7 Majority filter

Parame ters Help

Description | Majority filter

rid
Input
Search Mode
0] Square
Radius
1
Threshold [Percent]
o
Filtered Grid <OutputRaster >

[Enter name if this is a final result]

Parent algorithms

[0 slements selected

f=0s Cancel

You will note that there is now a new box named Majority Filter in the canvas and
it is connected to the Input box. This is because the Majority Filter algorithm uses
the Input raster as its input. The next step in our workflow is to convert the output
of majority filter to vector. Find the Polygonize (raster to vector) algorithm and

drag it to the canvas.

4 Processing modeler
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corresponding pixel value for this class will be 12. (see Code Values).
Enter DN as the Selection attribute and 12as the value. As the output of

this operation will be the final result, we need to name the output. Enter

vectorized class as the Output.

Enter the Model name as vectorize and Group name as raster. Click the Save

button.

7 Processing modeler
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Name the model vectorize and click Save.

Now it is time to test our model. Close the modeler and switch to the main QGIS
window. Go to Layer » Add Layer » Add Raster Layer....
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http://www.landcover.org/data/lc/

Browse to the downloaded LC_hd_global 2001.tif.gz file and click Open. Once the
raster is loaded, go to Processing » Toolbox
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C) Automating Map Creation with Print Composer Atlas
Procedure

Launch QGIS and go to Layer » Add Layer » Add Vector Layer.
owse to the HI_Wetlands.shp.zip file and click Open.

'— b
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Source type

- File Directory Database Protocol

Encoding | System -
Source

Dataset | C:\sersWUjavallDownloads HI_wWwetands. shp. zip

Cancel Help

L&a

Select the HI_Wetlands_Poly layer and click OK.

You will see the polygons representing the wetlands in the entire state of Hawaii.
Since we want to make separate wetlands map for each county in the state, we
will need the county boundaries layer. Go to Layer » Add Layer » Add Vector
Layer and browse to the county10.shp.zip file. Click Open.



4 QGIS 2.8.1-Wien L= [ ] |

Project  Edit  Wiew [Layer | Settings  Blugins  Vecter  Baster Web Progessing  Help

[ =

Embed Layers and Groups. ..
Add from Layer Definition File. ..

W, add Postals
SEITEES A7, Add SpauaLite La Ctrl +5hift+L

I Add MSSQL Spatial Layer. .. Cirl +Shift +m

Faste style
I8 Spen Attributs Table R, Add Oradle Spatial Layer. CHrl+Shift+O
G Add WMS/ WMTS Layer... Ctrl +Shift -+

Bl Add WCS Layer. ..
* a7 Add wes Laver...

An. P, Add Delimited Text Layer..
As Layer Definition File. ..

ve Layer/Group ctrl+D
er (=) o
ibility of Layer{z)
v Ctrl4shift+C

Query... crrl 4
= Labeling

T Add to Overvie: v
TE Add All te G

NeSHBIYNANS

q
§
L)

Show All Lavers ctrl +shift+u
- Hide All Layers Ctrl +Shift+H
= Show Selected Layers
Hicle Selected Layers

(] coordinate: 359901, 2497350 Scale 1:3,666,782 | ¥ | Rotaton: | 0.0 = | 1 Render D EPSG:2e904 -

Go to Project » New Print ComposerScroll down in the Item Properties tab and check
the Controlled by atlas box. This will indicate the composer that the extent of the map
displayed in this item will be determined by the Atlas tool.
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Now you will see the map refresh and show how individual map will look like.
Notice that it shows the current feature number from the coverage layer at the
bottom right.

Atlas will render the map to the extent of the next feature in the coverage

Add another label and enter Wetlands Map under the Main properties.
Since there is no expression here, this text will remain the same on all
maps.
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Go to Atlas » Last Feature and verify that the map labels do work as intended. You
will notice that the wetland map has polygons extending out in the ocean that looks
ugly. We can change the style to that areas outside the county boundaries are

hidden.
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Switch to the main QGIS window. Right-click the county10 layer and select

Properties.
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In the Style tab, select the Inverted polygons renderer. This renderer styles the
outside of the polygon - not inside. Select white as the fill color and click OK
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Layer transparency ¥
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Once you are satisfied with the map layout, go to Atlas » Export Atlas as Images.

Select a directory on your computer and click Choose.The Atlas tool will now iterate
through each feature in the coverage layer and create a separate map image based
on the template we created. You can see the images in the directory once the process
completes
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Here are the map images for refeence
Wetlands Map

County of Honolulu Wetlands Map
County of Hawaii

Data Source: . -
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Practical 10

A. Validating Map Data.
AIM:To validate Map data using Excel and QGIS.

Software Used: QGIS Desktop 3.4.2 and Microsoft Excel 2013.
Datasets Used: The following datasets are used

1. Kenya_epidemiological data.xls
2. Kenya_epidemiological_dict.xls
Shape Files used: Kenya admin.

2A Format of the database

Open Kenya_epidemiological _data.xls in excel. Go to the View tab, click Freeze
Panes and choose Freeze Top Row.
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select the entire “child_id“ column(first column), Under Home Tab, click on
Conditional formatting >Highlight Cell Rules> Select Duplicate values
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Now select the first combo box and select Duplicate and select Light red fill
with Dark red text in the next combo box as shown in figure
? X

Duplicate Values

Format cells that contain:

Light Red Fill with Dark Red Text |-~

[~ | walues with

Cancel

2B Removing Duplicates

Select all the columns of existing worksheet, Now go to Data Tab and select
Remove Duplicates
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2C Coding of variables

In the current worksheet, select the sex column. Now type Ctrl+F and use
Replace Function and Replace as follows M-1 F-2 Please keep track of how many
values are getting replace.
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Step 3 Verifying the plausibility of data
In this step, we perform two basic operations
A. Coding of variables
B. Using a filter to detect outliners
3A Coding of variables
Select the age column in the existing worksheet.
Now go to Insert tab and select Scatter. You will set chart as shown below
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3B Using a filter to detect outliners

First go to the Home Tab>Sort and Filter>Filter. Click and apply the filter to all the
columns of the worksheet. Now click on age filter and click on Number Filter>
Greater Than option and type the value 20 in greater than field.
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Step 4: Logical Data checks
In this step, we perform two basic operations
A. Cross Tabulations
B. Formulas
4A. Cross Tabulations
Open the existing worksheet. Now go to Insert Tab and select Pivot table



fynction.

Select New Worksheet and C|ICk OK

Lreate Prvotiable

Choose the data that you want to analyze
(@) Select a table or range
Table/Rangs: | HEEENE
(O Use an external data source

Connection name:
Choose where you want the PivotTable report to be placed
(®) Mew Worksheet
() Existing Worksheet
Location: 2.5

I oK Cancel

An empty table is inserted in a new sheet and a window will open on the right
hand side named PIVOT TABLE FIELD LIST.
From the PivotTable Field List, drag the “stool” item and drop it into the “Row

Label” field as show above. Similarly, Click on anysth_inf and draw it into the
“Column labels” and “Z Values” field. To include the count of observations in
the table you might need to change the value field settings to count. Click on
the combo box Sum of stools and Click on Value Field Settings. Change the
value in Summarize value filed by to Count and click OK. Table is updated with
count values as shown below

A B C D
1 |
2
3 |Cc|unt of Stnulianyﬁth_inf hd
4 stool ~ [ 0 1|Grand Total
5 0 2 2
& 1 3410 464 3874
7 Grand Total 3412 464 3876

4B Formulas
Open the existing worksheet
Create a new column with the variable called check

Type the following formula in S2 column of worksheet =IF(AND(H2=0,
NOT P2—"" ,1,0

Kenya_cpigemiological_data [Compabbilty Mod e M icroscft Excd
7| Home | insert  Pagelayou:  Formulas  Data  Review  View
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— 22 Copy
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Now copy the formula to all other cells (ensure that the formula is copied to all
rows in your dataset) Now use the filter to show only entries with a check
value of 1.

Step 5: Verifying the coordinates of mapping data
Create a New Projectin



QGIS Desktop 3.4.2. Let’s
add the files!
Navigate to Add Vector Layer and add file: Kenya_admin.shp

@ Untitled Project - QGIS
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Y *Untitled Project - QGIS =
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R Add Layer » \[ Add Vector Layer... Ctrl+Shift+V.
1R T ®O Embed Layers and Groups... ¥, Add Raster Layer... Ctrl+Shift+R
Lo @

]W Add from Layer Definition File... 9., Add Delimited Text Layer...
Here we have to add file: Kenya_school_location.csv. In the Geometry

Definition section, there is a field called Geometry CRS, in that we have to
select WGS84 as coordinate system. As you can see 2 points are not on the
map. To examine this, we need to save these layers as a Shapefile, to do that
select both the layers Kenya_school_location and Kenya admin, then right
click on them and choose SaveFeatures As...

@ os2 G
@® WMS/WMTS
@ XVZ Tiles O
p
) OWs Set CRS
Layers
Export
o« i .Y >0
1 L] Kenya admie ’
— e e e e e lN the menu

that comes up, set Format as ESRI Shapefile and put File Name as
Kenya_schools.shp After this is done you can uncheck the
Kenya_school_location in the layers section.
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Ready Coordnate [28.95,0.97 | @ Scale [1:7352814 | @@ Magnifier [100% ] Rotaton [0.0° 3| ARender @ epscass @

SR et's try
and get the details of these 2 points that are not on the map, select the
Kenya_schools layer, click on the Identify Features Tool button and then click
on the points outside of Kenya to get their detalils.

v of WD - s
) Ao

Now we want to add the district information to the map. Therefor, we will join
information based on the geographical localization.

In the menu click on Vector, then Data Management Tools, then select Join
attributes by location.

Then select Kenya_schools as Input layer and Kenya_admin as Join layer.
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0% Cancel
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Tree Help
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We also need to save the output so in Joined Layer, click “...”button to Browse

location.

* [30in attributes by location

Save as Kenya_school_district.csv

And then click run.
After it is done...
Navigate to the location of saved file Kenya_school_district.csvand open it, you
should now be able to compare both district and Name for discrepancies.
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Kenya school district 5

Ready count7e [ -

We need to change the co-ordinate of those 2 points which were not on the map.
So, open the file

Kenya_school_location.csv and make the following changes, set:

IBWALI: Longitude 34.6459198
SIWOT: Longitude 35.35437012

B %

Kenys_school_Jocation.csv - Excel
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Kenya_school_location +

Save the file as:
Kenya_school _location2.csv. Step
6: Preparing data for mapping

Open Kenya_epidemiological_data_2.xls, select the entire sheet, go to Insert tab
to create new

Pivot Table.
Tick New Worksheet to tell Excel that you want to place the table in a new
sheet

Now click on school_idtodragand drop it in the “Row labels” field at the bottom.

Add district_id to“Z Values”and click on it, a drop down list will open, click on
Value Field Settings. Choose Average as type of calculation, because all
children in the same school will have same district_id.
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Defer Layout Update
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Now drag and dropchild_id into the “~ Values” field, click on Value Field
Settings and choose Count to summarize the results. So, we come to know
how many children per school are infected. Similarly, Drag and
dropanysth_inf into the field, click on Value Field Settingsand choose Sum.
As, infected is 1 and not affected is 0, the sum will give us the total number of
infected children. Now copy the table, open a new Excel file and paste the
values into the new spreadsheet. Therefore, click Paste in the Home tab,
then choose Paste special and paste only the values.

Remove the last row which has Grand Total and other values
Save this new data table as Kenya_school STH_surveys.xlIsx

Now we need to know the total count of infected children, that is, the prevalence
of STH.
So, w ecreate a new column:sth_previn which we are going to be dividing the

number of infected children by the number of children and multiplying by
hundred to obtain a value in percent (%).

In the first cell under the heading type =F2/C2*100 (this assumes that your
number of children is in row C and the number of infected children in row F;
you will need to adjust the column label accordingly); then copy the formula to
the other cells in the column.
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Save this file as Kenya_epidemiological _school.csv Now that all the datasets are
ready, let's add them. Open a new QGIS project. First, add
Kenya_school_location2.csv to the project. Click on Add Delimited text layer in
the menu, and browse to select the file.
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Similarly, Add Vector Layer and add Kenya_ epidemiological_school.csv
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Now we’ll join the data. Right click on Kenya _school_location2 layer and click on
Properties

Go to the Joins section and click on the plus(+) button at the botton

For “Join layer” chooseKenya_epidemiological_school and for“Join field” and
“Target field” choose school_id. Then click on OK.
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Right click on Kenya_school_location2 layer and select Open Attribute Table.
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You will see that the epidemiological variables are included.
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21 1224 ns 7 o o 0 o KANGIRISAE 2618520021 3625392151 TURKANA

T Show Al Featuren,

We are finally done, now we just have to save the files!!
Select all the layers, right-click on them and in Export select Save Features As.



Select Format as ESRI Shapefile and File Name as: Kenya_school_epidata.shp
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