KUNIVERSITY OF MUMBAIN

Teacher’s Reference Manual

USIT6P4
(Discipline Specific Elective Practical)

Principles of Geographic
Information Systems Practical

with effect from the academic year

—




USIT6P4 (piscipline Specific Elective Practical) @TiﬂCip[&S ofgeogmpﬁic Information Systems Practical
- _____________________________________________________________________________________________________________|

Index

Sr. Practical Title
No
Prerequisites to GIS Practical
Creating and Managing Vector Data

a) Adding vector layer

b) Setting properties

c) Vector Layer Formatting
Calculating line lengths and statistics
Adding raster layers
Raster Styling and Analysis
Raster Mosaicking and Clipping
Making a Map
Importing Spreadsheets or CSV files
Using Plugin
Searching and Downloading OpenStreetMap Data
Working with attributes
Terrain Data and Hill shade analysis
Working with Projections and WMS Data
Georeferencing Topo Sheets and Scanned Maps
Georeferencing Aerial Imagery
Digitizing Map Data
Table Join
Spatial Join
Points in polygon
Performing spatial queries
Nearest Neighbor Analysis
Sampling Raster Data using Points or Polygons
Interpolating Point Data
Batch Processing using Processing Framework
Automating Complex Workflows using
Processing Modeler

9C Automating Map Creation with Print Composer 143
Atlas

29 |10A | Validating Map Data | 161

1 EE—— 2

T. Y. B. Sc. (Information Technology) SEMESTER VI Teacher’s Reierence Manual




USIT6P4 (piscipline Specific Elective Practical) ?TiﬂCip[&S‘ ofGeogmpﬁic Information Systems Practical
- _____________________________________________________________________________________________________________|

Prerequisites to GIS Practical

What is a Geographic Information System (GIS)?
A Geographical Information System (GIS) is an organized collection of computer hardware,
software and data used to link, analyze and display geographically referenced information.

A Geographic Information System (GIS) links locational (spatial) and database (tabular) information and enables
a person to visualize patterns, relationships, and trends. This process gives an entirely new perspective to data
analysis that cannot be seen in a table or list format. The five components of a GIS are listed below.

SOFTWARE

GIS software provides the functions and tools
users need 10 store, analyze, and display
geographical information. The key software
components are

* GIS Software

* Database Software

* OS Software

* Network Software

DATA

One of the most important component of GIS
is the data. It is absolutely essential that data be
accurate. The following are different data types:

HARDWARE

The hardware is the computer and

peripherals on which the GIS operates. Today,
this could be a centralized computer server running
the UNIX or Windows NT operating systems,

a deskiop PC, or an Apple Macintosh. The
computer may operate in isolation of in a

o
A= =
- Computers
* Networks -
- Peripheral Devices
+ Printers —_—
* Plotters =
+ Digitizers

PEOPLE

GIS technology is clearty of limited value without
people to manage the system and 10 develop plans

for applying it. Users of GIS range from highly quasified
technical specialists to planners, foresters, and market
analysts who use GIS to help with their everyday work.

METHODS

Wmmwmmsww
specific business rules describing how technology
mpou-a mlndmumolonoumg

MW

The foundation of GIS is the ability to locate objects and events (streams, villages, disease
cases) and link them with appropriate information in order to identify patterns and provide a basis for
map making and analysis. Key types of geographical data, represented as separate map layers in a GIS,
are outlined in the table below.

Sr.
No

Data Type

Example

Layer on Map

1

POINT

Building, Hospital,
City, Well.

¢
v .-”f’.;'-?ip . ®
customers

Lol

. .

River, Road

parcels

"~ elevation

land usage

POLYGON

Administrative
Boundaries, Census
tacts.

" real world

4

RASTER

Pixel or grid data

Vector data: A representation of the world using points, lines, and polygons. Vector models are useful
for storing data that has discrete boundaries, such as country borders, land parcels, and streets.
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Point features: A map feature that has neither length nor area at a given scale, such as a city on a world
map or a building on a city map.

Line features: A map feature that has length but not area at a given scale, such as a river on a world
map or a street on a city map.

Polygon features: A map feature that bounds an area at a given scale, such as a country on a world
map or a district on a city map.

Raster data. A representation of the world as a surface divided into a regular grid of cells. Raster
models are useful for storing data that varies continuously, as in an aerial photograph, a satellite image,
a surface of chemical concentrations, or an elevation surface.

With a GIS application you can open digital maps on your computer, create new spatial information to
add to a map, create printed maps customised to your needs and perform spatial analysis.
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Understanding QGis

What is Quantum GIS?
Quantum GIS (QGIS) is a user friendly Open Source GIS application licensed under the GNU General
Public License. QGIS is an official project of the Open Source Geospatial Foundation (OSGeo). It runs
on Linux, Unix, Mac OSX, Windows and Android and supports numerous vector, raster, and database
formats and functionalities.
Like all GIS applications, QGIS provides a graphical user interface allowing display of map layers and
manipulation of data for analyses and map-making.
A Geographical Information System (GIS) is a collection of software that allows you to create,
visualize, query and analyze geospatial data. Geospatial data refers to information about the geographic
location of an entity. This often involves the use of a geographic coordinate, like a latitude or longitude
value. Spatial data is another commonly used term, as are: geographic data, GIS data, map data,
location data, coordinate data and spatial geometry data. Applications using geospatial data perform a
variety of functions. Map production is the most easily understood function of geospatial applications.
Mapping programs take geospatial data and render it in a form that is viewable, usually on a computer
screen or printed page. Applications can present static maps(a simple image) or dynamic maps that are
customized by the person viewing the map through a desktop program or a web page.
Many people mistakenly assume that geospatial applications just produce maps, but geospatial data
analysis is another primary function of geospatial applications. Some typical types of analysis include
computing:

1. Distances between geographic locations

2. The amount of area (e.g., square meters) within a certain geographic region

3. What geographic features overlap other features?

4. The amount of overlap between features

5. The number of locations within a certain distance of another

6. and so on...
These may seem simplistic, but can be applied in all sorts of ways across many disciplines. The results
of analysis may be shown on a map, but are often tabulated into a report to support management
decisions. The recent phenomena of location-based services promises to introduce all sorts of other
features, but many will be based on a combination of maps and analysis. For example, you have a cell
phone that tracks your geographic location. If you have the right software, your phone can tell you what
kinds of restaurants are within walking distance. While this is a novel application of geospatial
technology, it is essentially doing geospatial data analysis and listing the results for you.
System Requirements
Windows OS:
Minimum: Pentium I11 /256 MB RAM.
Recommended: 1 GB of RAM and 1.6 GHz processor.
Operation System: Platforms Windows and Linux (Win XP or newer, Linux Suse 8.2/9.0/9.2, Linux
Debian (Lliurex))
MAC OS:
PC/Desktop with at least Pentium 1V
Tiger OS, Leopard OS.
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Installation of QGIS
Step By step procedure

1)
2)

3)

Create a folder on your D:/ drive on your computer called QGISlab by right clicking on the D:
drive and navigating down to the New / Folder.

Go to the QGIS download page and download the latest 64bit version of QGIS for windows
which is QGIS 3.4 'Madeira’ by clicking once.

If you have a 32 bit machine or using another operating system search the bottom of the page
for your operating system and download the correct operating system version of QGIS.
http://www.qggis.org/en/site/forusers/download.html

DISCOVER QGIS FOR USERS GET INVOLVED DOCUMENTATION

& 0OSGeodW Network Installer (64 bit)
\/

E Y (’*’} 05Ge04W Network Installer (32 bit)

In the installer choose Desktop Express Install and select QGIS to install the /atest release.
To get the long term refease (that is not alsa the latest release) choose Advanced Install and select qgis-itr-full
To get the bleeding-edge development build choose Advanced Install and select qgis-dev-full

Standalone installers from 0SGeod4W packages

Latest release (richest on features):

E3 QGIS Standalone Installer Version 3.4 (64 bit) o

=4

QGIS Standalone Installer Version 3.4 (32 bit) o

ma o

You browser will download the file to the browsers default download directory. By pressing the
control key and the letter J at the same time a popup window will show you the folder where the
QGIS file has been downloaded. The QGIS file will be called:
QGIS-OSGe04W-3.4.2-1-Setup-x86.exe

Move or copy the above file to your C:/QGISlab folder and double click on the file. You will
get a popup window with a security warning.

Hit the run button to start the installation process and follow the prompts. There is no need to
install the data sets suggested by QGIS.
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QGIs 3.4.2 'Madeira® Setup =

Welcome to the QGIS 3.4.2
'Madeira' Setup Wizard

This wizard will guide yvou through the installation of QGIS
3.4. 2 'Madeira’.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
compuater.,

Click Mext to continue.

7) From the above window, click Next button and continue with the installation.
8) Please go through the license agreement and click on the button> | agree and proceed with the
installation as shown in the screen.

G QGIS 3.4.2 'Madeira’ Setup

License Agreement
Please review the license terms before installing QGIS 3.4, 2 'Madeira'.

Press Page Down to see the rest of the agreement.

:_i::ense overview:

1. QGIS

2. Mr5ID Raster Plugin for GDAL
3. ECW Raster Plugin for GDAL
4. SZIP compression library

5. Orade Instant Client

1. License of 'QGIS'

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install QGIS 3.4.2 'Madeira'.

Fullsoft Inskall Swskem w250

| = Back I Agree | | Cancel

9) As the software is very heavy it is advisable to install it in the different drive other than the
windows drive. As per our example, we will be installing in QGIS folder on D:\ drive.
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o] QGIS 3.4.2 "Madeira' Setup

Choos=e Install Location
Choose the folder in which to install QGIS 3.4.2 'Madeira’.

Setup will install QGIS 3.4, 2 'Madeira’ in the following folder. To install in a different folder,
click Browse and select another folder. Click Mext to continue.

Destination Folder

D:\QGISY,

Space reqguired: 1.8GB
Space available: 122.83GB

Mullsoft Install Swskem w2.50

= Back Mext = Cancel

10) After browsing the folder click the Next button and proceed with the installation as shown in

above figure.

11) By default QGIS component is selected. Do not install any other data set at this point. Click
Install to proceed with installation.

[ ] OGIS 3.4.2 ‘Madeira® Setup

Choose Component s

Choose which features of QGIS 3.4. 2 'Madeira' you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Install to start the installaton.

Descripton

. FPosition wour mouse
[] Morth Carolina Data Set SRl &) SRTEETERE S

[] south Dakota {Spearfish) =ee its descripkion.
[] alaska Data set

Select components to install:

Space required: 1.8GB

FMullsoft Install Swstem w2.50
= Back

12) You will see the progress of the installation on the screen.
(@] QGIS 3.4.2 'Madeira® Setup

Installing
Flease wait while QGIS 3.4, 2 'Madeira' is being installed.

Extract: test_build.py

Show details

8
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13) Please reboot your machine once the installation is completed. Click finish to complete the
installation.

QGIs 3.4.2 "Madeira” Setup = =

Completing the QGIS 3.4.2 "Madeira’
Setup Wizard

QGIS 3.4.2 'Madeira’ has been installed on your computer.

Click Finish to dose this wizard.

QGIS Desktop 5.4

(3 Qt Designer with QGIS 3.4.2 custom widgets
» Files (115)

(X Ot Designer with QGIS 3.4.2 custom widgets

)l QGls34

(3 QGIS Desktop 3.4.2

(3 QGIS Desktop 3.4.2 with GRASS 7.4.2

. qgis2

1) qgis.db

4] qgis-auth.db

4 qgis-auth.db
)l QGisLas

© 0SGeodW Shell
& SAGAGIS 23.2)

1 See more results
(@ Search the Internet

[agd x| [ shutdown [» |
wWE B a 9 )&
15) It will open a new wizard for the first time after installation as shown in the figure below.

Ready to go?
(@) Import settings from QGIS 2.

() Iwant a dean start. Don't import my QGIS 2 settings.

Settings will be imported into the default profile and you will only see this screen once.

| Let's get started!

16) Select I want a clean start. Don’t import my QGIs 2 settings and click on let’s get started button.
You will be redirected now to the home screen of QGIS Desktop.

9
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Understanding QGIS Desktop Environment.

1
Progct Edt Wew Lower Settrgs Plpns Veriw R Duthwe Prozssn] Hep 7
= = = T o s = A W 1 =
BRLS RO0SALARPL 4 AT -

"R EES

=

35 -1; i l@ AR B R . &% |

6| [ ——— 3 (& ot | .50, 0.3 sae | isgwa = || G Render ||

Quantum GIS interfaces change from one project to another depending on the required interface of the
project. Below are the basic menus that you will encounter in Quantum GIS during the practicals.
1. Title of the Project - Shows the title of project that you are going to view.
2. Menu Bar — This provides access to various Quantum GIS features using a standard hierarchical
menu.

. Toolbars — These provide access to most of the same functions as the menus, plus additional tools
for interacting with the map. It shows the command for zoom in, zoom out, pan, back to original
view, go back to previous extent, go to next extent, object-information, coordinate read-out,
measure, print and help.

. Table of Contents/Map Legend (TOC) - Shows the layers that can be turned on or off and the
legend, attributes symbols and query symbols available for the corresponding project.

. Display Window - Shows the feature/s that you have turn on from the TOC.

. Status Bar - Shows you your current position in map coordinates (e.g. metres or decimal degrees)

as the mouse pointer is moved across the map view. To the left of the coordinate display in the
status bar is a small button that will toggle between showing coordinate position or the view
extents of the map view as you pan and zoom in and out.
Data sources browser — In previous versions, QGIS browser was only provided as an external
application which enables us to explore our spatial data sets. In QGIS 2.0.1-Dufour this
application is also integrated in the QGIS framework as an additional panel just below the Table
of Contents.

Quantum GIS toolbars and some other components

Toolbars are divided by thematic (greyed icons means they are inactive because the appropriate
conditions to use them are not fulfilled). Some of them are included by default in QGIS and others can
be added/removed from the interface:
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File b <
YRENRCENEFI S - ¢
FHow2prrAPLRMR

Attributes QCe-N-REBE=S-OGS @

Manage Layers (vertical)

Map Navigation

sho| [ahd]| ab ahe anhg: v ane
® 0 % L "L

TR el R

/ry/ v [ ‘I nuu (AEZ *o": o :_:g

Label

Raster
Editing/Digitizing > Y
GRASS plugin g 0 Um0 A

@ @G BRI @ER @ VN
? @ D C el "oen” W rC

A2

Advanced Digitation

Key functions:
Here, you will learn how to QGIS* different mapping tools and other components that you“ll be using
in this practical.

File Opticns

MNMeww Project
Enables you to create a new projoct.

Open Project
Tool use to open an existing / previous project created in Quantum GIS.

Save Project
Enables you to save the projoect.

Save Project A=
Enables ywou to sawve thoe projoect in anothor formmat.

Meww Print Composer

Enables ywou to print the map s layers including the title, TOC, map
overviews, scale bar, graph/attributes present in the layer, author and
map information, logo, toolbar, and othor components prosont in tho
main page of the project.

Composer Manager
Enables you to acooss to the difforent composition in progress and
manage thom: showing, remowving, closing, and so on.

Displaying Layers

Add Veector Layer
Enables you to add any readable existing vector format layer.

Add Raster Layer
Enables you to add any readable existing raster format layer.

. _______________________________________________________________________________________________________|] T
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Table of Contents. Menu
Turns layer on or off
Click the box to turn on ® or off the layer/s.

Folder icon in the TOC
This represents a group of layers in the TOC.

Grayed colour means only selected layers are visible in the group of
Llayers.

Navigation toolbars
Zoom in
Click once in the map to zoom in or drag a box over the particular aroa.

Zoom out
Click once in the map.

Panning
Click in the map, hold down the mouse button, and drag in any direction.

Zoom to Full
Click to return to default view or view the full map layer/s.

Zoom to Selection
Click to view the selected part of map layer/s.

Zoom to Layer
Click to view a particular map layer.

Object information

Identify Features
Click to activate and point to tho layors you want to view the
information.

Qpen Attribute Table
Click to open the attribute table of a layer.

4

Principles of GIS T. Y. B. Sc. IT Semester VI

List of Sample/Data files used for Practical

Practical No. Data set Name

1D IND_rails.zip
IND_adm0.zip

2A gl_gpwv3_pdens_00_ascii_one.zip
gl_gpwv3_pdens_90 ascii_one.zip

2C FAS_Indial.2018349.terra.367.2km.tif
FAS _India2.2018349.terra.367.2km.tif
FAS India3.2018349.terra.367.2km.tif
FAS India4.2018349.terra.367.2km.tif
Sample.csv

ne_10m_populated_places_simple.zip

GMTED2010N10E060_300.zip
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ne_10m_populated places_simple.zip

IND_adma0.zip
Bombay_1990.jpg
GateWay_Aerial_Imagery.tif

Christchurch Topo50 map.tif

tl_2013 06 _tract.zip
ca_tracts_pop.csv
OEM_NursingHomes_001.zip
nybb_12c.zip
EarthQuakeDatabase.txt
ne_10m_admin_0_countries.zip
ne_10m_populated places_simple.zip
ne_10m_populated_places_simple.zip
ne_10m_rivers_lake_centerlines.zip
ca_tracts_pop.csv
EarthQuakeDatabase.txt
ne_10m_populated places simple.zip
tl_2013 06 _tract.zip

us.tmax_nohads_Il 20140525 float.tif
2013_Gaz_ua_national.txt
tl_2013_us_county.shp

tl_2013 us_county.shp
Boundary2004_550_stpl83.shp
ne_10m_admin_0_countries.shp
ne_10m_admin_0_District.shp
ne_10m_admin_0_port.shp
ne_10m_admin_0_railroads.shp

LC_hd_global_2001.tif.gz
HI_Wetlands.shp.zip

Kenya admin.shp
Kenya_epidemiological_data.xIs
Kenya_epidemiological_dict.xIsx
Kenya_school_dict.xIsx
Kenya_school_location.csv

The above data can be downloaded from:
www.muresults.net = TYBSc IT Sem VI eBooks =GIS-> Practicals

Or directly from: https://drive.google.com/drive/folders/191tJ4L70-
VIM20Q2AB8dZDplj7vyyPM31?usp=sharing

13
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PRACTICAL - 1

. AIM : - Creating and Managing Vector Data:
a) Adding vector layer
b) Setting properties
c) Vector Layer Formatting
Procedure:
a. Adding vector layers (Polygon, Line, Points)
» Polygon layers (We have taken 2 layers Matunga, Garden)
» Line layers (We have taken 3 layers Small_Roads, Road, Flyover)
> Point layers (We have taken 4 layers bank,college,Restaurants,ATM)
b. Setting properties (Labeling, Symbolism)

Layers

o Q@ T&E~-HEFL
® bank
i college
#! Restaurants
B ATM
Small_Roads
— Road
Flyover
[7; | Garden
Matunga

» Our aim is to create map representing a location and its surrounding as
follows:

i\l
i
Smee’!}nuar

1
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a) Creating Polygon vector layer
> Select Project->New

I Edit View Layer Settings Plugins Vector

Ctrl+N
Mew from Template 4 E: &G.)
2z

» Select Layer->Create Layer->New Shapefile Layer

Layer | Settings  Plugins Vector Raster Database Web MMQGIS  Processing  Help
'\ Data Source Manager Ctrl+L [ (D) (& (2 [T [0 [ ¢

A Crestelayer » B New Geobackage | ave Ctrle Shift+N
: Add Layer [ [\ | New Shapefile Layer...

Embed Layers and Groups... ;ﬁ’ Mew Spatialite Layer...

)

Add from Layer Definition File... W% Mew Temporary Scratch Layer...

B reebn e 2RV

» Following dialog box will appear on the screen. Select Polygon option from Geometry type.

0 Maw Uit | W

P e

> Fill the appropriate information in each text box.
e File name:
= By default the file will be saved in bin folder.
= Toavoid it click on following button to change the location of file.

G Maw Shapefite Layer

— [Fsiros = E

Fie ercodng System

Geomatry type v -

15
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@ New Shapefile Laye

File name

Matunga

File encoding System

Geometry type = palygon

[1 indude z dimension [ indude M values

Q Save Layer As
New Field

1+ <« Desktop » Practical 1 v | O Search Practical 1
Mame

Type |abeTextdata Organize « New folder

~
tengty PO ThiseC

_J 3D Objects

[ Deskto
Fields List &

[ Documents
Name Type

< Downloads Matunga.shp
id )
J! Music
| Pictures

B videos

i Windows (C:)

Integer

b Network v

File name:

Save as type: | ESRI Shapefile (*.shp *.5HP)

~ Hide Folders

Cancel

> Field Panel

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

b.
C.

(&) Mew Shapefile Layer >

File name

a | [
File encoding

Tyoe abc Text data

Length [80

Type Length
Integer o

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

2 Mew Shapefile Layer
P ye

id

File name

File enooding

MNew Field

Hame |M¥ne
Type abcText data

Length [s0

< —
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» Select Geometry Type as follows
e Click on the following button

G2 Mew Shapefile Layer

File name
File encoding
Geometry type

Newe Field

Mame  [rdame

Type | sbcTextdata
Length |80

Fields List

Mame:
id

r—— et

» The CRS dialog box will appear on screen. Click on the WGS84 option and it will be selected
as follows. click on OK

{2 Coordinate Reference System Selector

Define this layer's coordinate reference system:

This layer appears to have no projection specification. By default, this layer will now have its projection set to that
of the praoject, but you may override this by selecting a different projection below.

Filter |

Recently used coordinate reference systems

Coordinate Reference System

Authority D
WGS 84

EPSG:4326

>
L I‘Ilae aepreGEea Cﬂg

Authority ID ~
EPSG:4TE0
EP5G:4322
EP5G:4324
EPSG:4326

Coordinate Reference System
WGS 66
WGS 72
WGS 72BE
WGS 84

Selected CRS |WG5 84

Extent: -180.00, -90.00, 180.00, 90.00
Proj4: +proj=longlat +datum=WGSs84 +no_defs

a) Follow the steps to plot Polygon features.
> Select the Polygon Feature( In our case it is Matunga for background) from layer panel

Project Edit Miew Layer Settings Plugins Vector FRaster Database Web Processing Help

Vet B3 E 82 [ 2 2 o XD O L QG [
W@V AWy i X~ m € B B s

17
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/ ]
» Click Toggle Editing Button - Click on Add Polygon ->Now place the cursor
at the location where you want to place the polygon. for polygon layer minimum 3 points
should be selected

» Save the newly added polygon as follows.

Matunga - Feature Attributes

Actions

d |1

Mame |Mat|..|nga

» Set style for polygon by using property window(Right click on Matunga Layer)
T

Browser
ieTY®O

Zoom to Layer
Favorites oo

oom to Selection

¥ Project Home
@ Home

A\
Q‘ GeoPackage
/’ Spatialite
@ rostGis
P mssat
@ Oracle
& oe2

4 Remove Layer..

@ wWMsSWMTS 5

@ X¥Z Tites
@ wes
O WFS
ows
@ ArcGisMapSery
o ArcGisFeatureS

Layers

’

S Show in Overview

Show Feature Count
Copy Layer
Repname Layer

Duplicate Layer

Qpen Attnibute Table
Toggle Editing

Save Layer Edats
Current Edits

Set Layer Scale Visibility...
Set CRS

Export

Styles »

v &%YE Properties.
B

» Following screen will appear on the screen. Select pattern as you want and click on OK.

18
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() Layer Properties - Matunga | Symbology
= Single symbol

AT Em

Simple fill

N\

gradient gray 3 fill hashed black/  hashed black,  hashed black X outline blue

plasma
. S an o ..
® L]
° ®
L
nsttarn dot hlack  mattarm zalds

cimnle bl Bl

Save Symbol | | Advanced ¥

| [ | [

» Same way we can add one more polygon layer for Gardens.
r@ *Matunga - QGIS

NEBRREYE NP LS RPPAARBNR 06 8- L,BE# T, -
ROV AR ATBER-FT<8 B = 4HI=Z52 @ 2 H

B 8 x

SIES Garden

as
e
on
Oe
i}
o=
0o
7] [ Garden
Matunga

Q Type tolocate (Cirl+k) Validation finished (0 error(s) found) Coordinate 855,377 9§ Scale 525617025 ~ @ Magnifier 100% + 2 [WIRender 5 EPsG:4325
> |-

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

G} Mew Shapefile Layer

File name
File encodng
Geometry type
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» Road layer :
» To plot road click on Add Line Feature.

REV.Z % 475

» Click on the map where you want to draw line.

Fa [ &< @@*;@}9 s FR B0 B0 g s
L. AV

M= -2 @ =< &5 =

(=4

» Once you are done then right click on map (Dotted line turn into solid line)

(=) 87 @@-ﬁ?ﬁ ;Ig“g“;a, |g[g|m = e & -5
I.;*‘,-gf?‘%'/:: € b [ = e Fd 8 E s B

5 x

-~

> save your data
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Road - Feature Attributes

LActions

id |1

MName |I'~"Iatunga Pool

Browser
RETHO
-~ Favorites

[* Project Home

[&] Home
=

@ GecPackage
If Spatialite
@ Postals

P mssaL

@ Oracle

(™ pe2

& WMS/WMTS
& XVZ Tiles

€ WCs

@ WFs
) OWS
& ArcGisMapServer

&7 ArcGisFeatureSer

Layers

L l@ "'-T E”T_

[]:# Road

}?-' Zoom to Layer

+'  Zoom to Selection

@2 Show in Overview
Show Feature Count
Copy Layer

Rename Layer

Duplicate Layer

Remowve Layer...

Open Attribute Table
Toggle Editing

Save Layer Edits
Current Edits

Filter...

Set Layer Scale Visibility...
Set CRS

Export

Styles

4 Matunga
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Q Layer Properties - Road | Symbology
= s symbo

'fi Information v = Lline
Simple line

h\ Source = Simple line

Q’ Symbology

€I Labels
v Lﬂ'h

a Diagrams

Unit | Milimeter
Opadity

c Color
E Source Fields

E Attributes Form Width |1‘°6°0°

N D View

Joins

ﬂ Auxiliary Storage

@ Actions 2 0 o
o o 0 O
- Display

Q‘_,/ Rendering

| (L, Favorites

pattern circles  simple blue line  simple green line  simplered line  topo main road topo railway

Variables

! Metadata topo road :

ﬁ’ Dependencies = 5 toporoad Save Symbol | | Advanced ¥

P Layer Rendering
Legend
v Stle ¥ Apply

—

> Road will look as below

Settings Plugins Vector Raster Database Web Processing Help

Py BVER-Z T2 B oy [ oy s g o

g x

~

» To label your roads Right click on Road layer .Go to properties window then select label and
set single label property
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s .

Information

Source

Symbology

Labels

-

=i 5ingle labels

~
Label with | abe Name

w Text Sample

Lorem Ipsum

Lorem Ipsum | [s27798011 ~| K3

abe Text

i Formatting MS Shell Dig 2

sbe Buffer

E - . W Eackground
Source Fields

J Shadow u & |5 &

E Attributes Form 0:’ Placement

Regular

[10.0000

_,( Rendering
Points

No change
- Display
letter [0.0000

¢ f Rendering
ward ‘D‘UDUU

Variables
Blend mode | Normal

ah Metadata [] Apply label text substitutes

ﬁ Dependencies

Legend

» Roads will look like these

23
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» To merge roads

e Go to properties of road then select symbology. Click on Advanced button select
Symbol levels.

@) Layes Propesties - Road | Symbology
= Sngle symbol
@ viormaton [T

Simple line

A source W simple fine

e

g Information
Simple line

A source W simple b
| @ Symbol Levels

E4 Enable symbol levels

O3 Labeis | - e Orer 1) Ao The 2ymbol layers are
rendered. The numbers in the cells define in which
Disgrams rendering pass the layer wil be drawn.

: Layer 0 Layer 1
N o

N 30 View | 1

B sovceros
- Attributes Form

Joins

ﬂ Auxiliary Storage
B actions

B ooy

& Rendering

Variables
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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)

Vector Raster Databsse Web Processing  Help
LLARPPRAASALENS @€ -N-5-LEE# I =" [0-
Lrx-Z @ <8 B “wHAaEz2%%2 R 20

D.G.Ruparel
" CANARA
HDFC

1§
Shree Sundar
VIVEKANAND
]

G N. khalsa
f

Final output:

Browser
QrY®e
Favorites

> B Project Home

> (] Home

b ] CA

> [ DA

> [TEL

> TRy
@ GeoPackage
f Spatialite e 4 3 Mahestweai Udyan
@ postés : N =
P wssqL
@ Oracle
B

B WMEANMTS

Layers
CHRTE IR
® bank
i college
1§ Restaurants
o ATM
/- Small_Roads
7 Road
Garden
Matunga
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d) Calculating line lengths and statistics
» Go to Layer > Add Layer > Add Vector Layer
» Add the following file to pro;ect

Q Data Source Manager | Vector

Source Type

@ File I::) Directory () Database () Protocol: HTTP(S), doud, etc.

Encoding \uTF-3

urce
Vector Dataset(s) rkshopPracticals\Practical_01\D\DATAVMMD _rrd\IND_rails.shp €
Delimited Text

"\GIS_Workshop\Practicals\Practical 01\D\DATA\MND _rrd\IND _rails.shp"
Press “ADD”

» Also add India Administrative Map
“GIS_Workshop\Practicals\Practical_01\D\DATA\IND_adm\IND_admQ.shp”
> II_)_oub_I_e Click on IND_admO
Layers g X
| & ® T &, -5 7 O
8 IND 2dmo
IND_rails

W Symbology

Select | -> Select any outline style from below given options.

L)L

cutline black cutline klue outline green

-

[Saue Symbaol ] [Aduan::ed "’]

Apply ][ Help ]

Press OK
» The display window will appear like

. _______________________________________________________________________________________________________|] 2_6
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» In Layer Pane, Right click on IND_rails = Open Attribute Table
Layers = 4

d.@i'i.-"ra.a'_:i_:‘l‘ﬂ

J

! Zoom to Layer

Zoom to Selection
Show in Overview
Show Feature Count
Copy Layer

Rename Layer

Duplicate Layer

Remaowve Layer...

Mowve to Top

Open Attribute Table I

IND _rails i
/BRIBT«00 SENGTYERP gl= 2 &
FID _rail_d F_CODE_DES EXS_DESCRI FCO_DESCRI FID_countr 150 ISOCOUNTRY Route_len

162738 Railroad Operational Single 102 IND INDIA

[

» Press Toggle Editing button using button, on Attribute table window toolbar.

27
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» Press Open Field Calculator using & button.
» Set the output field as “Track Len”, field type to “Decimal Number”.

Create a new field

[] create virtual field
Qutput field name |Trad¢_Ler1 I

Output field type [Decimal number (real)
Cutput field length 10 5] Predsion 2

| Expression Function Editor

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

Expression Function Editor
(3] 3 9 [ e o s
|

row_number
Aggregates
Arrays

Color

Conditionals
Conversions
Date and Time
Fields and Values
Fuzzy Matching
General
Geometry
Map Layers

Maps

Iath

Operators

Rasters

Record and Attributes
String

Variables

Recent (fieldcalc)

R A R T R A " B v v T v v

Output preview:
» Set expression as

| Expression | Function Editor |
FHHBWER W] W]

Slength f1000

Press “OK”
» A new column is added to the attribute table with value representing the length of track in KM.

1. Y. B. §c. (Information Technology) SEMESTER VI Teacher’s Reierence Manual =~ =




USIT6P4 (piscipline Specific Elective Practical) @TiﬂCip[&S‘ Qfg@OgT’dpﬁiC Information Systems Practical
- _____________________________________________________________________________________________________________|

C ®BD A TXSP BRE & 50

ELYSPERIL

 FDreild  FCODEDES  EXSDESCRI  FCODESCRI  FDcountr IO ISOCOUNTRY
1 144645! Railroad Operational Single 102 IND INDIA

145991 Railroad Operational Single 102 IND INDIA

146001 Railroad Operational Single 102 IND INDIA
146008 Railroad Operational Single 102 IND INDIA

146096 Railroad Operational Single 102 IND INDIA

146394 Railroad Operational Single INDIA

I D o - PR
TEEIEER
[123 FID_rail_d "] =

» 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
*calculating_line.
Project Edit View Layer Settings Plugins Raster Database Web MMOQGIS Progcessing  Help

D (] =‘; ﬂﬁ: ;= Coordinate Capture :a JI*IJI [B [J:g @ e Q@ .:g

[ Check Geometries...
-Ill N

g @ {\JS ﬁj ﬁ "Eﬂ \:‘J & GPS Tools ',-,:Il’

ﬁ E"’l & Topology Checker

- Geoprocessing Tools

g x
Layers ) Geometry Tools A\
o [il®TE&E-FAL
["] IND_adm0
[7 1" IND rails

Analysis Tools Line Intersections...

Data Management Tools :'3 Mean Coordinate(s)...

Research Tools v | % Basic Statistics for Fields...

» Select IND_rails layer from input layer. And select Track Len in “Field to Calculate statistics

2

on
Basic Statistics for Fi

Parameters Log

Input layer
|/ IND_rails [EPSG:4326]

Selected features only
'Field to calculate statistics on )

[1.2 Track_Len
i,

Statistics
iy —
I: /GIS_Workshop/Practicals Practical_01/D/Output. html

-

» Press RUN
29
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» The Resultis

* Basic statis

This algorithm gener
analysis of a values
of a vector layer. N
fields are supportec
The statistics returr
type.

Statistics are gener:

'C:/Users/AnhriNash/AppData/

B & %

» 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.
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PRACTICAL - 2

Exploring and Managing Raster data:
a) Adding raster layers
> From menu bar select Layer - Add Layer - Add Raster Layer
Adding_raster |
Project Edit View | Layer | Settings Plugins Vector Raster Database Web MMQGIS  Processing  Help

D . % Data Source Manager Ctrl+L ’ F:} <;* I v'l_- v’]_- [E “:g [m e R, &

Create Layer

ﬂ @ VS /% Add Layer ] VY Add Vector Layer.. Ctrl+ Shift+V

% =l Embed Layers and Groups... 'n Add Raster Layer... Ctrl+ Shift+R

ol
-0

> Select Gridded Population of the World (GPW) v3 dataset from Columbia University,

Population Density Grid for the entire globe in ASCII format and for the year 1990 and 2000.

“\GIS_Workshop\Practicals\Practical _02\A\Data\gl gpwv3_pdens 90 ascii_one\glds90ag60.asc”

“\GIS_Workshop\Practicals\Practical _02\A\Data\gl gpwv3_pdens 90 ascii_one\gldsO00ag60.asc”
T —

Render @
> Go to Project - Properties OR Press the

right corner.
Select WGS 84 EPSG: 4326 and Press OK

Set CRS option on bottom
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b) 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.

Layers [
o [ & T & -5 & L

4 |[7] {3 glds90ag60 : i
il 2 Zoom to Layer

13760 ‘:"3 Show in Owverview

a = glds00ag60 Copy Layer
- a Rename Layer
160441 =) Zoom to Mative Resolution (100%:)
Stretch Using Current Extent

Duplicate Layer

Remove Layer...

Set Layer Scale Visibility...
Set CRS

Export

Styles

Properties...

# Symbelogy
[ Layer Properties - gIds00g60 | Symbolog;

w Band Rendering

q Information IRendertype Singleband pseudocolor  + l

Band [Band 1

'{s\ Source

" Min <: 5 Ma
# Symbology P Min / Max Value Settings

Iﬂ Transparency Interpolation

Color ramp YIOrRd ‘

Label unit
suffix

Histogram

() [EEEmE Value Color  Label

0 0

‘ Pyramids 60 |;; 0

N 120 120
a Metadata 180
240
-

Legend

E QGIS Server

Mode Classes |5

[T Clip out of range values

Style ~

» Press “APPLY”
» Repeat the same for “glds00ag60.asc” Layer
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Layer output after applying style.

» The objective this experiment is to analyze raster data, as an example we will find areas with
largest population change between 1990 and 2000, by calculating the difference between each
pixel values.

» Go to Raster - Raster Calculator

Raster |

E Raster Calculator...

I Rater Calculator

Raster Bands

gldsD0aghl @l

glds90agh0 @1

Result Layer

Output layer

1op\Practicals\Practical_02\8\Pop_Diff €4 [:]

w Operators

Output format
Selected Layer Extent
X min -180,00000

Y min -53.00000

Columns 360
Qutput CRS
Add result to project

|GeoTrFF -

X Max  180,00000
& ¥ max 85.00000
& Rows 143

’EPSG:4326 - WGS 84

Lox JL = J[ s ]

J[en |

[ log10

L= Je Jia

J |

’ In

L« JL > J[ = ]

J o= ]

[ &

Raster Calculator Expression

"glds00agal@l™ - "glds30aga0@l™

Expression valid

» Put the expression "glds00ag60@1" - "glds90ag60@1"
» Select the output file location & name and Press OK.
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» Remove the other two layers i.e. glds00ag60.asc and glds90ag60.asc
» Double click on pop_diff layer.

« Symbology

> Select |

| Layer Properties - Pop_Diff | Symbalog)

w Band Rendering

[i Information IRendertyrpe Singleband pseudocolor I

';{:Q Source B Band 1 (Gray)
= Min

-20000
# Symbelogy

P Min [ Max Value Settings

lﬂ Transparency Interpolation

Color ramp
Histogram

Label unit
suffix

Q, Rendering

Value <= Color  Label

oerammid - No Data
“ yramids _ Megative

. Meutral
a Metadata - Positive

Legend

& qGIs server

Mode |Continuous Classes |5
=)
Clip out of range values

» Set Render Type to “Single band Pseudo color”, Interpolation as Discrete, and remove all

classification and add as shown in figure above using button. After all settings press
‘COK,’.

» Layer will appear like

‘ f.{.-_!-“
Value <= Color Label ¥ .
-20000 MoData * ...
-10 Megative P
10 Meutral -

6000 [ P ositive

> Explore an area of your choice and check the raster band value using to verify the
classification rule.

» The red pixel shows negative changes and blue shows positive changes.

34
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c) Raster Mosaicking and Clipping
A mosaic is a combination or merge of two or more images.

In GIS, a single raster dataset can be created from multiple raster datasets by mosaicking them
together.

In many cases, there will be some overlap of the raster dataset edges that are being mosaicked
together, as shown below.

These overlapping areas can be handled in several ways; for example, you can choose to only keep
raster data from the first or last dataset, you can blend the overlapping cell values using a weight-
based algorithm, you can take the mean of the overlapping cell values, or you can take the
minimum or maximum value. When mosaicking discrete data, the First, Minimum, or Maximum
options give the most meaningful results. The Blend and Mean options are best suited for
continuous data. If any of the input rasters are floating point, the output is floating point. If all the
inputs are integer and First, Minimum, or Maximum is used, the output is integer.

» Go to Layer - Add Layer - Add Raster Layer.

g 3
Source type

Vector @ File ) Protocol: HTTP{S), doud, etc.

¥
L

ir
e § Mesh Raster Dataset(s) cficals\Practical_02\C\FAS_India4,2018350. terra, 367. 2km.tF" € [...]

35
1. Y. B. Sc. (Information Technology) SEMESTER VI Teacher’s Reierence Manual =~ =




USIT6P4 (piscipline Specific Elective Practical) ?TiﬂCip[&S‘ c)fGeogmpﬁic Information Systems Practical
- _____________________________________________________________________________________________________________|

» Select the following “.tif”” raster images for India from data folder.
FAS Indial.2018349.terra.367.2km.tif
FAS India2.2018349.terra.367.2km.tif
FAS India3.2018349.terra.367.2km.tif
FAS India4.2018349.terra.367.2km.tif

w‘»": GDA ported Raster Data;et‘s)?-

| 1) « Nashrah () » GIS_Workshop » Practicals » Practical 02 » C » v|‘,’ Search C

7

Organize v New folder

/5| Documents -

o Music | ‘

B | ‘ -
ior:: [ ‘
— K |

IndiaAdminBoun FAS _Indial.20183 ‘ FAS _India2.20183 FAS _India3.20183 FAS India4.20183

B dry 49.terra.367.2km.t | 49.terra.367.2km.t 50.terra.367.2km.t 50.terra.367.2km.t

s AGRIS# (D:) N —— y

s ARHAM(E) | | 9GS K

@ Munib (F:) ’
ca Saru (G)
a Musaib (H:)

< Nashrah () raster_mosaickin

: _and_clipping.
cNBopy | PP

1% Computer

File name: "FAS_India4.2018350.terra.367.2km.tif" "FAS_Indial.2018349.terra.367. v [Allﬁles ) V]

| Open || cancel |

———— = =
> Press open
> In data source manager | Raster window click Add.

» Go to Raster = Miscellaneous - Merge

T. Y. B. Sc. (Information Technology) SEMESTER VI Teacher’s Reierence Manual




USIT6P4 (piscipline Specific Elective Practical) @TiﬂCip[&S‘ Qfg@OgT’dpﬁiC Information Systems Practical
- _____________________________________________________________________________________________________________|

Database Web MMQGIS Processing He
% Raster Calculator...
Align Rasters...

j:t Georeferencer...

Analysis

Projections

Extraction

Conversion

» In the Merge dialog window

Parameters

Input layers

|III elements selected

> Select all layers and Press OK.

{FAS Indial.2018349.terra.367.2km [EPSG:4326
FAS India2. 2018349 terra.367.2km [EP5G:4326]
FAS India3.2018350 terra.367.2km [EP5G:4326]
FAS Indiad.2018350 terra.367.2km [EPSG:4326]

Parameters Log

Input layers

|4 elements selected

[ Grab pseudocolor table from first layer
[] Place each input file into a separate band
Qutput data type

[Hoat32

P Advanced parameters

Merged

[Save to temparary file] ajulll
E Save to a Temporary File
Open output file after running algorithm
Save to File...
GDAL/OGR. console call

Change File Encoding (Systern]...
gdal_merge.bat -ot Float32 -of GTiff -0 C:/Users/AnAriNash/AppData Local/Temp I

| | 0% Cancel

o) (o= I
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» 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.

> You can now deselect individual layers from layer pane and only keep the merged raster file.
Layers g x

o U “vw'*:'_-t_fﬂ

Merged

» Go to Layer-> Add Vector Layer - Select
\GIS_Workshop\Practicals\Practical_02\C\IndiaAdminBoundry\IND_admO.shp file.

{{' Symbology

» From layer properties - select -> select any one of the following

outline black outline blue outline green

> The result will be

38
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» Go to Raster > Extraction - Clip Raster by Mask Layer

Raster | Database Web MMOQGIS Processing  Help

-_u". Raster Calculator... pe |E |_rE_l |E| g:
Align Rasters...

j:t Georeferencer... — * 4
Analysis L
Projections »
Miscellaneous L m

I: Extraction EI. Clip Raster by Extent...
Conversion L E Clip Ra:terbyMaskLayer.Zl

> Select the merge raster image as input and Ind_admO as mask layer.
©
' Clip Raster by Mask Layer ﬁ

nput layer
I:/GIS_Workshop/Practicals/Practical_02/C/Merge_Files. tif

Mask layer

| »

=[=
=@,

> Select a file name and location for clipped raster as /Practical_02/C/Clipped_File.tif.
Advanced parameters

Save to a Temporary File

Clipped {mask)
I: /GIS_WorkshopPracticals Practical_02/C/Clipped_File. tif

Open output file after running algorithm

GDAL/OGR console call

Save to File...

Channe File Fneadina (Sustem...

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

» Consider the following map as an example map
N\ / i il

J
’ o
:‘f SJIALSHEJWTRFL

A ‘.‘- B “/ ', u& ‘enyadri = ‘ \
Xtadii] wa?t; S ( Junnar Bus DQ%(’:' har \ Ji

4 D @it ) 3 % AL Js5%

e A‘ ) ‘ o "_P‘ ___,,,,N N Y -“ & i

Monkey
Point

@it g, 8
*{ _ gableland  +
S “Summer Plaza - /.
Poin . 2

» Go to Project > New PrintLayout

| Project J Edit View Layer Settings
T Mew Ctrl+M

Mew from Template

Open...
Open From
Open Recent

Close

E Save Ctrl+5
B Saveas. Ctrl+Shift+5
Save To r

Revert...

Broperties... Ctrl+Shift+P
Snapping Options...
Import/Export

I ' Mew Print Layout... Ctrl+P I

> Insert a suitable title and press “OK”.
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. Create print layout Title

Enter & unique print layout title
{a title will be automatically generated if left empty)

Practical_3a |

» A new Print Layout window will open
Practical_3A

Layout Edit View Items Addltem Atlas Settings

RLORERR eBREGLO O Ble¢: HIH0HR

ALBHERT RE QL LR A
E...P....|....|5.[’...|....|1.°.°..|....||1.5.°..|....|2.”.°..|....|2.5P..|....PF’F!HVW

Items

@ ﬁ Item

Item Properties | Guides

Itern Properties

¥ 148,881 mm y: 25,9005 mm page: 1

> Select Add Item > Add Map

Layout Edit View [tems

B EELRE
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*Practical 3A =h

Layout Edit View [tems Addltem Atlas Settings

RLLRERE R ®RELheo @ee: (PR

ALLHEES BRSO L LR A
00 P2 B R B s [ undorstory |

-~

20|

Items

@ ﬁ Item

i O (O Map2
[ ] Mapl

4n|

%,

Item Properties Guides

£| Item Properties

Map 2

Ol

¥ Layers

[ Follow map theme [(none}

1un|

[ Lodk layers

Lock styles for layers

120|

¥ Extents

nmin  -1029223.974

14D|

¥min 12148651.753

TanBd FAARERNEZY

Xmax -974187.064

£
5U||
A

¥: 125.645 mm y: 158,521 mm page: 1

» After adding map go to ItemProperties > Mapl-> Layers
Check on Lock Layers and Lock Styles for Layers

Layout I Item Properties I Guides |

Itern Properties

[ Follow map theme [{nme}

Lock layers

Lock styles for layers

This will ensure that if any change in layers or change their styles, the Print Layout view will not
change.
» Go to Add Item > Add Picture - Place a picture box at appropriate location.
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o

Ttems

& g Iem
[[] P= <Picture>
[ ] Mapl

Layout | Item Properties l Guides
Item Propel

Ficture

¥ Search Directories

Image seara paths

[C 1 PROGRA~1/QEIS3~1.4/apps/qgis fsvg

[ Remave ] [

Also adjust Image Rotation to its appropriate value.
Item Properties = Image Rotation

Layout Item Properties Guides

Itern Properties
Picture

‘ ¥ Image Rotation

Add an inset Using Add Item - Add Picture = Select an area to be highlighted on main Map.
Set a frame for Inset by enabling the check box for Frame.

Item Properties Guides

Item Properties =

Map
v Frame

coor [ - =
Thickness 0,30 = E]

Join style [ﬂ Miter v]

To highlight the area shown in Inset
Select the Picture representing main Map from Items pane.

In Item Properties > Overviews —> using Ell':lll-:' icon add an overview.
Select the checkbox Draw Overview
Name the Picture object representing inset (Mapl in our case).
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Items Undao Histary

Item
[] Map2
™~

< Picture=

I£] Map

Layout Item Properties | Guides |

Itern Properties

Cherview 1

. 4 Draw "Overview 1" overview

Map frame [ [ IMap 2

Frame style

> Add Item > Add Label

4a
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» Change the Label text To “Mumbai Map”, Set appropriate font size and color using Item
Properties=> Main Properties.

Item Properties Guides

Item Properties

Main Properties

Mumbai Map
Practical Mo. 34

[] Render as HTML

[ Insert an Expression...

Appearance

FOnt

Font colar

Qrizontal margin

Vertical margin

Hrriznmtal alinnment

4 1
» Add Item > Add Legend-> Place the legend indicator at appropriate location.
» Uncheck auto update and use suitable legend indicator label.

| Layout Item Properties | Guides |

Itern Properties

Legend
w Legend Items

[7] Auto update

D Country Border
.| Coastal Water
ff Tourist Place

* | ocation

H

H

' Streets

¥4 @) =42 )Gl
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» The Print Layout will appear

> Add Iltem = Add Scale Bar

Layoutl Item Properties I| Guides |

Itern Properties
Scalebar

¥ HMain Properties

Map [EI Map 1

Style [Single Box

W Units

Scalebar units [Iﬂlmeters

Label unit multiplier  3.000000

Label for units km

¥ Segments

Segments

» Add Item - Add Label->Add a Label using HTML rendering
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| Layout I Item Properties I Guides |
Item Properties

Label

w HMain Properties

<h2=&copy; Copy Right Reserved=/h2=<br=
<h1=B. Sc. IT Student</h 1=

I Render as I—FI'MLI

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

Add Ttem

Save Project Ctrl+5

Mew Layout... Ctrl+MN
Duplicate Layout...

Delete Layout...

Layocut Manager...

Layouts

Layout Properties...
Rename Layout...

Add Pages...

Add Items from Template...

Save as Template...

Export as Image...
Export as SVG..
Export as PDF...

> Save the Map to a location appropriate location as PDF or Image.

L) g gt O -

1. Y. B. §c. (Information Technology) SEMESTER VI Teacher’s Reierence Manual =~ =




USIT6P4 (piscipline Specific Elective Practical) (Princzp[es ofgeogmpﬁic Information Systems Practical

[ country Border
Coastal Water

A PN s umbai Map
AR F Tt
@ Tourist Place ‘L»; gy

Practical No. 32
® |ocation
Streets

© Copy Right Reserved

B. Sc. IT Student

£
4
’
A5

N

%, %

‘\\/
L

G
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b) Importing Spreadsheets or CSV files

» Many times the GIS data comes in a table or an Excel spreadsheet or a list lat/long coordinates,
therefore it has to be imported in a GIS project.

» Sample file for Earthquake data will be used in this practical.

» Goto Layer > Add Layer - Add Delimited text Layer

Settings  Plugins Vector Raster Database Web MMQGIS  Processing

Data Source Manager Ctrl+L @) ()

e : P i I
Create Layer » .

I Add Layer r lﬂ'l-": Add Vector Layer..,

Ermnbed Layers and Groups...

Add from Layer Definition File... 9., Add Delimited Text Layer...

S @, Add PostGIS Lavers...

» Data Source Manager | Delimited Text window will appear

» Select the \GIS_Workshop\Practicals\Practical _03\C\Sample.csv file from data folder.

mited Tex

File namEI I:\GIS_Waorkshop\Practicals\Practical_03YC\Sample.csv I

. Vector Layer name Sample Encoding [UTF—B
W File Format

Raster

() C5V {comma separated values) I Tab Colan Spa::el

Escape
, Delimited Text

: P Record and Fields Options
"% GeoPackage

¥ Geometry Definition

Fd + Spatialite @ Point coordinates ¥ field [LDNGlTUDF_

: ) Well known text (WKT) Y field |LATITUDE
PostgreSQL

L () Mo geometry (atiribute only table | DM3 coordinates

MSSQL Geometry CRS | Epsci4326 - was 84

. Oracle P Layer Settings
Sample Data

LD FLAG_TSUMNAMI YEAR MONTH DAY HOUR MIMUTE SEC =

m Virtual Layer 1 2150
‘E W 5_-"'."‘."I‘-a'1T5
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» Press ADD and close the window.
» Output:
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c) Using Plugins
» Core plugins are already part of the standard QGIS installation. To use these, just enable them.
» Open QGIS. Click on Plugins - Manage and Install Plugins....

" Plugins | Installed (11)

L Search...

[7]-¢ Coordinate Capture
[¥]& DB Manager
[ Vis

Not installed ]ty Geometry Checker
[]* Georeferencer GDAL

|:| : = GPS Tools
[] % GRASST

ﬁ Settin [] & MetaSearch Catalog Client
SE] s
? [ OfflineEditing

Processing

To enable a plugin, check on the checkbox next to Plugin. This will enable the plugin to use it.
External plugins are available in the QGIS Plugins Repository and need to be installed by the users
before using them.

Click on Not Installed or Install from ZIP.

Once the plugin is downloaded and installed, you will see a confirmation dialog.

Click on Plugins = <<new Plugin Name>>

The Plugin if marked Experimental plugin can be installed, from Setting—> check on

B =

Install from ZIP

¥ [ | Show also experimental plugins
or

w | | Show also deprecated plugins

A |E tab will be added to Plugin Manager Window.

Click on a plugin name and Click Install.
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d) Searching and Downloading OpenStreetMap Data

OpenStreetMap (OSM) created by Steve Coast in the UK in 2004 is a collaborative project to
create a free editable map of the world. Rather than the map itself, the data generated by the project
is considered its primary output. The creation and growth of OSM has been motivated by
restrictions on use or availability of map information across much of the world, and the advent of
inexpensive portable satellite navigation devices.
Add “Open Layer” and “OSM Search” Plugin from Not Installed option from Plugin Manager
Dialog Box.
The OSM Place Search plugin will install itself as a Panel in QGIS, if not go to View - Panels >
select OSM Place Search.

E-Open_Street Map -

Project Edit [l View | lmeer  Settinns  Dlunine  \iector  Racter Datahace  Web MMQGIS  Progessing
=) [=)| ‘o New Map View Ctrl+M T e

[ o New 3D Map View CtisShiftsM [ }E} 2 [E ”:E r

W@V A O v B = 4

Pan Map to Selection

ﬁ #  ZoomIn Cirl+Alt++
Layers = Zoom Out Ctrl+Alt+-

w5,
L&

0SM place search...

Identify Features Ctrl+Shift+I

Zoom Mext

Zoom to Mative Resolution (100%) N
Mame contains... karnat] Advanced Digitizing

Decorations Browser

Preview Mode Browser (2)

Show Map Tips Coordinate Capture
Mew Bookmark... Ctrl+B GPS Information
Show Bookmarks Ctrl+Shift+B GRASS Tools

Refresh E5 Layer Crder
Layer Styling

[ Limit to extent

Mame Class Infos

Show All Layers Ctrl+5hift+U
Hide All Layers Ctrl+5hift+H

Layers

Log Messases
O5M place search... I

Overview

i Show Selected Layers

Hide Selected Layers

Hide Deselected Li
R —— Processing Toolbox

Panels Results Viewer
_

» Go to Web - OpenLayer Plugin and select Open Street Map

I MMQGIS  Processing

.4
I. OpenLayers plugin 4 Openlayers Overview

E Terms of Service / About
ﬂ Google Maps

;_E,] OpenStreetMap penStreetMapI
‘ mhunderforest 05M Hurnanitarian Data Model

» A World map will appear on screen.
» If an error occurs in loading maps, go to project properties > CRS »>
Project Coordinate Reference System (CRS)

@Vn projection (or unknown/non-Earth projection)
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O5SM place search... i

Mame contains. .. fUniversity of Mumbai - |

[ Limit to extent

University Institute of Chemical Technology, Purar
University Institute of Chemical Technology [(UICT)
University Road, Kala Ghoda, AWard, Zone 1, Mu
T.5. Chanakya Maritime University, Palm Beach Ma
SMDT Women's University, Juhu Road, H/W Ward
SHDT Womens University, U A H Khan Marg, Bori
Dayalbagh University. Chunabhatti Road, Rahul [+
rMumbai University - Fort Campus, Mahatma Ganc
rMumbai University, Santa Cruz — Chembur Link R
rMumbai University Grounds, Maharshi Karve Roag

' i

E] ';'onom

» In OSM Place search Pane > Enter Mumbai or any place name to search

> Double click on the desired place in OSM Place search Panel or Click and press m
Output:

ANZ Grindlays

‘

University Road

peOY 1YPURD PUNBYRIY «

-
z
S
2
2
S
)
£
o)

)
2
3 <o
o
Oval Maidan Abdul Razak Allana Marg

-—

Mumbai
University

_aAard
- Fort Campus ot ™

nanm¥ Wt

4 oeineyg J2INEULIEY -

peoy 1ypues euneyep

[> w ADMello Road
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PRACTICAL -4

A. Working with attributes
» Start a new project.
» Goto Layer - Add Layer - Add Vector Layer
» Select “\GIS_Workshop\Practicals\Practical_04\A\Data\ne_10m_populated_places_simple.zip”

Layers g X
d.@".-?a.ﬂ_::t?;’l‘ﬂ

® ne 10m populated pl...

0®® g e°

> 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

LT E S }:) B =
latitude longitude changed namediff diffnote pop_max pop_min pop_other
3568501600580 139.75140742900  0.00000000000 0 35676000 8336599 1284525

40.74997906400  -73.98001692380 0.,00000000000 0 19040000 8008273 929260

19.01693037570 7285688929740  0.00000000000 18978000 12691836

i
» On clicking the Select feature using expression —— button the following window will appear.
Select by Expression - ne_1 i ]

n Function Editor

=--m ) 1; © searhs operator OR .

pop_miax >100 and pop_max < 10000 + *| Retums 1 when condition a or b is true,

Syntax

Examples

sz
AND
ILIKE
IN
15
LIKE
NOT
OR
I Rasters
[ Record and Attributes
[ String
> Variables
 Recent (Selection)

Output preview: 0

Help € select features =] Close

» Enter pop_max>100 and pop_max<10000 and click button to get all the places with
population between 100 and 10000.
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» The places matching the criteria will appear in different color.

& °°

> Different queries can be performed using the dataset.
»  Try this

pop_max=100 and pop_max<10000 and
"sovOname" = 'India'|

> Use the deselect button qa to deselect the feature to be rendered in original color.
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b) Terrain Data and Hill shade analysis

A terrain dataset is a multiresolution, TIN-based surface built from measurements stored as features
in a geodatabase. Terrain or elevation data is useful for many GIS Analysis like, to generate various
products from elevation data such as contours, hillshade etc.

s

https://www.google.com/maps/@27.9857765,86.9285378,14.75z/data=!5m1!1e4?hl=en-US
» Go to Layer - Add Raster Layer - select “10n060e 20101117 gmted mea300.tif”, from
Data folder
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Layers g X
A% Y 310
4 [V} 10n060e 20101117 g..

B

8243

» 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
QGiIS.

Coordinate  $6.92,27.98] %% Scale 1:1000000 + [ Magnifier 100% =

> 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

57
T. Y. B. Sc. (Information Technology) SEMESTER VI Teacher’s Reierence Manual




USIT6P4 (piscipline Specific Elective Practical) ?TiﬂCip[&S‘ ofGeogmpﬁic Information Systems Practical
- _____________________________________________________________________________________________________________|

- Database Web MI

E Raster Calculator..,
Align Rasters...

j:t Georeferencer...
Analysis

Projections

Miscellaneous

B Clip Raster by Mask Layer...

e Contour..

(! Clip Raster by Exte

Parameters Log

Input layer

[ " 10n060e_ 20101117 gmted mea300 [EPSG:4328]

Clipping extent (xmin, xma, ymin, ymax)

85.52209957180603,88. 31790002819398, 26,961455741538963, 28, 99854425845 104 [EPSG:4326]

Uze Canvas Extent

Assign a spedfied nodata value to output bands [optional]

Mot set Select Extent on Canvas

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.

lipped (extent)
1: fGIS_Workshop/Practicals Practical_04/Clipped_Himalay_Region. tif
Open output file after running algorithm

Press RUN.
Deselect the original layer and keep the clipped one.
The Clipped raster layer is representing altitude are from 103 Meters.

Layers 3 Layers t

v §eT&-BAL vHleTe-FA

4 [V]i" 10n060e 20101117 g... 4 [7] I Clipped (extent)
W

8243

[ 103 Lower Region
[ ]
8625 Higher Region
[ ]

Original Raster Clipped Raster
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.

» Go to Raster - Extraction—> Contour
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Database Web MMQGIS Processing Help

Raster Calculator... hé’d E [g El g {

Align Rasters...

11 Georeferencer... f‘x o * ~o

Analysis

Projections

[\/] deo
| Comversion ¥ bl

Conversion : Mask Layer...

nput layer
[ & Clipped (extent) [EPSG:4326]

[Band 1 (Gray)

Interval between contour lines
100, 000000
mm: not set, no elevation attribute is attached) [optional]
ELEV
L]}
Offset from zero relative to which to interpret intervals [optional]
0.000000
p Advanced parameters
Contours

15_Workshop/Practicals/Practical_04/Himlaya_Region_Contourfgpkg
L _____________________________________________________________________]

Dpen output file after running algorithm

DAL /OGR console call

gdal_contour -b 1 -3 ELEV 4 100.0 -f "GPKG™ I:/GIS_Workshop/Practicals /Practical_04/Clipped_Himalay_Region. tif I:/
GIS_Workshop/Practicals Practical_04/Himlaya_Region_Contour.gpkg

| Cancel

[Run as 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.

Press “RUN.

The contour layer will appear like this

. _______________________________________________________________________________________________________|] E
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— Simple line

Informatio

(=] (2] (&)

Lorem Ipsum

Width 0.20000
f E Attributes l I

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

» Arrange the table in descending order based on the value of “ELEV” column.
>
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 Contours  Features Total: 4714, Filtered: 4714, Selected:

Highest Altitude
Region

——

Compare the above counter line raster layer with the previous Google map image or visit
https:/www.google.com/maps/@27.9857765,86.9285378,14.75z/data=!5m1!1e4?hi=en-US
» 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
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- = “
. Save Vector Layer as. £:5

Format Keyhole Markup Language [KML]

File name  I:\GIS_Waorkshop'\Practicals\Practical_04'\Himalayan_Google_Map_File, kmi &

Layer name Himalayan_Google_Map_File

CRS EPSG:4326 - WGES 84 -|

» Go to the stored location on Hard Disk and open the “Himalayan Google Map File.kml” with
Google Map.\

A Hillshade is a grayscale 3D representation of the surface, showing the topographical shape of hills

and mountains using shading (levels of gray) on a map, just to indicate relative slopes, mountain ridges,
not absolute height.

» For Hill Shade surface analysis
» Go to Plugin = Install Georeferencer GADL.
» After successful installation of plugin Go to Raster > Analysis = Hill Shade

Web  MMQGIS  Processing  Help

o ARmrelied

] _tt Georeferencer... — * :ﬂ %
 rra—

o Aspect...
Projections r ;& Fill nodata...
Miscellanecus E'. Grid (Moving Average)...
Extraction i: Gnd (Data Metrics)...

o

Conversion Grid (Inverse Distance to a Power)...

Grid (Mearest Meighbor)...

p Hillshade...

Mear Black...

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

Parameters Log

Input layer
| & Clipped (extent) [EP5G:4326]

Band number

[Band 1 (Gray)

Z factor (vertical exaggeration)

1,000000
Scale (ratio of vertical units to horizontal)

1,000000
Azimuth of the light

315,000000
Altituge of the light

45,000000

[ Compute edges
[ Use ZevenbergenThorne formula instead of the Horn's one
[ Combined shading
[T Multidirectional shading

p Advanced parameters
Hillshade

I:/GIS_Workshop /Practicals /Practical_04/Hill_Shade_Himalya_Reaqion. tif E]

| [Dpen output file after running algorithm
I% AL OGN console cal

gdaldem hillshade I:/GIS_Workshop/Practicals /Practical_04/Clipped_Himalay_Region. tif I: fGIS_Workshop/Practicals/Practical_04f
Hill_Shade_Himalya_Region. tif -of GTiff -b 1 -z 1.0 = 1.0 -az 315.0 -alt 45.0

| | 0% Cancel

Can ) Lo ) s

» Press “RUN” and Close the Hill Shape Dialog window.
» After Raster styl

o i

L]

o %

-
'%::EHE ;
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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

) Save Vector Layer as.

Format ESRI Shapefile

File name  I:\GIS_Workshop'\Practicals\Practical_04\My_Projected_Wold_map.shpl

Layer name

CRS EPSG: 102008 - Morth_America_Albers_Fqual_Area_Conic

» Press “OK”.
> Deselect the original Image and keep the projected layer visible.

» Select Layer > Add Layer = Add Raster Layer - Select MiniScale_(standard) R17.tif from
Location

64
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“GIS_Workshop\Practicals\Practical_05\DATA\minisc_gb\minisc_gb\data\RGB_TIF_compres
sed\MiniScale_(standard) R17.tif”
The Layer appears on a different location than the location where Great Britain is shown on

Project Coordinate Reference System (CRS)

“ Eore] [7] Mo projection {or unknown/non-Earth projection)

ah Metadata

Processing may take some time.
Locate United Kingdom on Layer; the vector layer exactly coincides by the raster layer
covering United Kingdom.

1. Y. B. §c. (Information Technology) SEMESTER VI Teacher’s Reierence Manual =~ =




USIT6P4 (piscipline Specific Elective Practical) @TiﬂCip[éS ofgeogmpﬁic ITlfOT’ﬂldtiOTl Systems Practical
. _____________________________________________________________________________________________________________|

PRACTICAL -6

» Georeferencing
. Georeferencing Topo Sheets and Scanned Maps
Start a new project
Go to Layers - Add Layer > Add vector Layer
Select GIS_Workshop\Manual\PracO6\IND _admO.shp

Zoom in to Mumbai region in the layer.
&

» Go to Plugins=> Manage and Install Plugins

[¥]} Georeferencer GDAL .

Ensure that is checked, if not install Georeferencer GDAL plugin.

Go to Raster = Georefrencer

Database Web M

E Raster Calculator...
Align Rasters...

1L Georeferencer...

Analysis

A new Georeferencer window will open
el DS T EREETIEYTY TTEYCC N

File Edit View Settings

B> 5% 3 FEE UL LM v il

GCP table

Transform: Notset 151 EPSG

» File > Open Raster
O O R R R 5.
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Start Georeferencing Ctrl+G
Generate GDAL Script Ctrl+C

Load GCP Points... Ctrl+L
Save GCP Points as... Ctrl+5

Cloze Georeferencer Ctrl+ 3

» Select file “1870_southern-india 3975 3071 _600.jpg” from project data folder

(.} Open Raster

‘®V| ). v Computer » Nashrah (&) » GIS_Workshop » Manual » Praclf v|4’r,-|| Search Prac0f
— O O

Organize v Mew folder

@ Documents &
J‘F Music :
[&=] Pictures L o
E Videos "5{7;- J
1870_northern-in 1870_northern-in 1870_southern-in 2005-Bombay-flo 2005-Bombay-flo
5 dia_3975_3071 &0 dia_3975_3071 60 dia_3975_3071 &0 od-map.png od-map_modifie
/M Computer

Ojpg 0_modified.tif OJpg d.tif

&, ANAAS (C)

o ARRSS? (D) o 2 A, | QGS |

—a ARHAM (E)

s Munib (F) i g .

—a Saru (G:) : & |

a Musaib (H:) Bombay_1909.jpg Geographybomb Georeferencing_T IND_adm0.cpg IND_adm.csv
—u Nashrah (&) ay.png opo_Sheets_and_

. Scanned_Maps.q
ca MNaBiz@ (1) i gz 1

File name: Geographybombay.png ~ |4l otherfiles (1) -

];_ ) _ I Open I Cancel

» Goto Settings - Transformation Settings

| Geareferencer - 1870_southern-india_3975_3071_600.jp:
File Edit View
> L 9

Raster Properties...

Configure Georeferencer...

> In the Transformation Settings window
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= Select Transformation type - Thin Plate
Spline

= Re-sampling Method -> Nearest Neighbour
okttt m . Ig;aet TRS - Everest 1830 datum: EPSG
Resanpingnethod [larestoegibou) = Select Output Raster Name and Location
Taget®Rs  [Everest 1830 datum : EPSG 4044 | = Check the Load in QGIS When Done
Option
Qupss setgs | = Press “OK”.

V] Load in QGIS when done

| Edit | View  Settings
_ _ _ REE|#%. Add Point Ctrl+A
» In Georeferencer window Go to Edit > Add Points e p——

File Edit View Settings

W > L5383 3 PR e O P20 Qe fie i

Enter X and Y coordnates (DMS (g mm s=.s5), DD (ol dd) or projected coordinates (mmme.mm)
which comespond with the selected point on the image. Alternatively, dick the button with kon of
a pend and then dick a corresponding point on map canvas of QGIS to fil in coordinates of that
poant.

X [East | ¥ [Nerth

click on raster to add control points and select
“From Map Canvas " Button

GCP table

Visble ID SourceX SourceY Dest.® Dest.Y d¥(pixels) dY (pixels) Residual {pixels)
313.914 -1438.08 727915 1809415 4.93856e-10 5.25915e-10 7.21443e-10

0

1 925421 -148213 728413 189178 516366e-10 5.32054e-10 7.41428e-10
2 490111 -880.985 728177 19.0436 4.92491e-10 5.23755e-10 7.18935e-10
3 938377 -844.709 728835 19.009 5.30804e-10 5.23301e-10 7.45383e-10

> Select the set of control points.
> Go to, Setting - transformation settings.
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Transformation parameters

Transformation type [Thm Plate Spline

Resampling method [Nearest neighbour

P——
Target SRS EPSG:4326 - WG5S 84

Output settings

Output raster Jata/1870_northern-ndia_3975_3071_600_modified.tf € [

Compression [Nme hd ]

> Press “RUN”

€1 Reset Georeferencer
'o Open Raster... Ctrl+0

P Start Georeferencing Ctrl+G
| 43 Generate GDAL Script Ctrl+C

» The canvas area will now have the scanned map of Mumbai referenced with control points.
> Select the newly added layer in Layer Panel Right click and go to property.

Layers 8 x
o [ ® T &, -5 A L J
?Gr phybombay meodified

IND_adm0 Export

Styles

Properties...

» Set Transparency level of raster layer to appropriate level.
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w Global Opacity

¥ No Data Value
[] Mo data value  not defined

Additional no data value

w Cush T Opti
l!' Transparency om Transparency Options

Transparency band |Mone

Output:
| Layers 8 x|
« @@ T E-BEO
¥ Bombay 1909 modified
¥ G ;
[¥] ] IND_adm0

Qo @[E] K | 1legend entries ren Coordinate 72.8064,18.7872 % Scale 1212339 + Magnifier 80% €3
(@

» The Scanned Image map coincides with the existing map.
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B. Georeferencing Aerial Imagery
» Install plugin OpenStreetMap
» Goto Web Menu - OpenLayerPlugin - OpenStreetMap—> OpenStreetMap

| Web | MMQGIS  Progessing  Help
-..I. MetaSearch 4 i ~al
OpenLayers plugin Openlayers Overview

Terms of Service / About

‘.' Google Maps »
OpenStreetMap ? w CpenStreetMap 4 I
05M Humanitarian Data Model ;ﬁ O5M/Thunderforest 4
> Go to Project - Properties = Set CRS to EPSG 3857
> Go to View - Panels - select OSM Place search

o New Mep View
& New 3D Map View
) PanMsp
Pan Map to Selection
» Zoomln Ctrls Alts +
»~  Zoom Out Ctrls Alte -

£, Identify Features CtrieShift+1
Measure
Hide All Layers Ctrl+ Shift+H

SR v OSM place search...

Hide Selected Layers Oveniew
Hide Deselected Layers Processing Toolbox

l Panels » I Results Viewer
lﬁ[ Toolbars » Spatial Bookmarks
Toqgk Full S(vg:n Mode (28 Statistics I

> The Gateway of Indla Mumbal is Iocated at 18.92°N 72.83°E
> Search Gateway of India in OSM Search Panel
0O5M place search... g X

Mame contains... Joateway of india

[] Limit to extent

»
v Layers

wateway of India, Prem J, Ramchandani Road, k3
Gateway of India, Prem J. Ramchandani Rnad, Ka

Gateway of India, 10, Huldah Avenue, Dog City,

> Zoom in to appropriate level.
> The map will appear like this
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\Nard
b . 4} N et
< o
‘ N2 Gateway . -5
\

-
;»

& “6 5 of India"
e 5 '$\
! \.’f"- . Gateway,
««* ofindia ~
- Elephanta 5

i Wieds Boseno @

I

» Go to Raster = Georefrencer

Web  MP

E Raster Calculator...
Align Rasters...

L Georeferencer...

Analysis

> A new Georeferencer window will open
Qe i B BB % Dee "alsssd-"0)

WG @ P DAL DLR

Transtorm Notset 151 EPSG

» File > Open Raster

| File § Edit View Settings
Reset Georeferencer

'U Open Raster... Ctrl+0

> Select file “Gateway_Imagery.tif” from project data folder
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| Edit [ View Settings
Add Point cl-A | : (] e e i\
Delete Point Ctrl+D

S Move GCP Point

avilcachers! ot 8 Gl
ollege Golaba & c; H CYCBuilding

> Go to Edit > Add Point
> Select control points from map (Indicated in red color).

» Go to Setting = Transformation Setting

Transformation parameters

ot e T e o

Resampling method | Mearest neighbour

Target SRS Project CRS: EPSG:3857 - WGS 84 / Pseudo-Merc: v | |

Output settings

Qutput raster -acticals/Practical_06 ateWay_Imagery_modified. if &1

Compression [None

» Go to File > Start Georeferencing or Press the @ button in Georegerencing Window.
> The progress indicator will appear

f H.'
.\ Progress Indication l £.5 ]

73
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» Observe that the aerial image of the Gateway of India is georeferenced on OSM in the map
canvas.

Dhanray
Manal
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C. Digitizing Map Data
Spatialite is an open database format similar to ESRI's geodatabase format. Spatialite database
is contained within a single file on your hard drive and can contain diferent types of spatial (point,
line, polygon) as well as non-spatial layers. This makes is much easier to move it around instead of
a bunch of shapefiles.
Digitizing Map Data
» Go to Layer » Add Raster-> Select “Christchurch Topo50 map.tif” from pI’O_] ect Folder.

| *Digitizing - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processi

MEEEEIERS @%@0@0@;:, ENEJUIBILMH @,
ﬂ‘%\@/hﬁ% Wy BR-ZT <D B

Layers
< @®TE -‘JTHZ.L
[7] & christchurch Tope50 ...

il HagleyPaﬂi
Amerl.l;ske §
;

Addington ¥

=]
73

Y
AN
(Q 6. | B8] = ‘T oordinate 1567006,5178100 ¥ cale 1:25827 v @@ Magnifier 100% < ofation 0.0° <] [@)Render @ user:100028 @

» QGIS offers a simple solution to make raster load much faster by using Image Pyramids.
» Right-click the Christchurch Topo50 map.tif layer and select Properties.

i

BROUGH

|[¥] {8 Christchurch Topo50 ... —
# Zoom to Layer

©2 Show in Overview
Export

Styles

Propertles

» Choose the Pyramids tab. Hold the Ctrl key and select all the resolutlons offered in the
Resolutions panel.

Resolutions

| b 349x452
} 175x2%6

= Bl

3

s

) 88x113
b ddx57

may alter the original data file and

lease yra
Gnce created they cannot bé remaved!

Piease note that buikding internal pyramids could corrupt your image - always
make a backup of your da

» R

Overview format  External -]

Resamping method Average - 0% I puild Pyramids ||
[Cswe ) |C o | ) ooy 1 )

. _______________________________________________________________________________________________________|] 7_5
T. Y. B. §¢. (Information Technology) SEMESTER VI Teacher’s Reference Manual =~ =




USIT6P4 (piscipline Specific Elective Practical) (Princzp[es ofgeogmpﬁic Information Systems Practical
- _____________________________________________________________________________________________________________|

» Click Build pyramids. Then click OK.
» Go to Settings > Options.... Select the Digitizing tab in the Options dialog.

ettings § Plugins Vector Raster

User Profiles L4
Style Manager...

Custom Projections...

Keyboard Shortcuts...

*  Interface Customization...

T, Options...
T

» Set the Default snap mode to vertex and segment.

¥ Feature creation
[ Suppress attribute form pop-up after feature creation
[7] Reuse last entered attribute values

Validate geometries

Default 7 value

¥ Rubberband

[ Don't update rubber band during vertex editing

= o
B8 DataSources
& Rendering

E Canvas & Legend W Snapping

“ Map Tools [] Enable snapping by default
v ools =

I Default snap mode Vertex and segment v
Eﬂ = Default snapping tolerance 12.00000 + |pinels -
-_"j‘ Digitizing Search radius for vertex edits 10.00000 =
Display main dislog as (restart required) Dialog -

> 'P'ress OK.

» Go to Layer > Add Layer - Add Spatialite Layer.

Project Edit Viewf| Layer J| Settings Plugins Vector Raster Database Web MMQGIS Processing Help

D = = 0 Data Source Manager Crl+L 3 p }a v’l_l [E [[E [E g % Q
a Vo i
g @ \fs Add Layer W, Add Vector Layer Ctrl+Shift+V

Layers Embed Layers and Groups... .ﬂ Add Raster Layer... Ctrl+Shift+R
o [l ® T &, ~ Add from Layer Definition File... 95 Add Delimited Text Layer...

[ chnstehure 5 Copy style TP LF (Y P S— L 51 -
| Paste Style ,éf, Add Spatialite Layer... Ctrl+Shift+L
B Add MSSOL Spatial Laver. Ctrl+ Shift= M

Select the name and location for Spatial database eg:
“GIS_Workshop\Practicals\Practical_06\C\MySpatialDataBase.sqlite”.
Name the Layer as “Digitized Road

Set Geometry type as “Line”

Set CRS EPSG:4167 — NZGD2000

. _______________________________________________________________________________________________________|] 7_6
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N oatabase

Layer name

| 1:/GI5_wWorkshop/Practicals/Practical_06/C/MySpatialDataBas: ~ | | ... |}
Digitize_Road

Geometry type Line

[] Indude ™M value:

I EPSG: 4167 - NZGD 2000 I
Mew Field

Mame

Type [ abc Text data

| Add to Felds List |
Fields List
T

Mames

Mame

Class

» Advanced Options

» Add “Name” and “Class” fields using “Add to Fields List”.

A7 ERAS

»

» Once the layer is loaded, click the Toggle Editing button to put the layer in editing mode.

RHF':' ;‘l -
> Clickthe — wil& !

Add feature button. Click on the map canvas to add a new vertex.

Add new vertices along the road feature. Once you have digitized a road segment, right-click to
end the feature.

T
Digitize_Road - Feature Attrib

Actions

pkuid Autogenerate

Mame MyRoad

Class Street|

» On Layer Panel Right Click on Digitze_Road, Select the Style tab in the Layer Properties
dialog.
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Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

Sm— NEEBRRS I2PLSNPPRALGBIEL
BV Zm A7BER-ZT<0 0600 = ¢4H:

. Simple line
Layers
s B®TE&E-BADO

|7 ; Digitize Road
" Christchurch Topo50 ...

Unit [Milhmeber
Opadty”

Width 1.86000

L, All Symbals

| effectneon Save Symbaol w

) oot ) (1w ]

— —_—Result
» Select appropriate style to see the digitized road feature clearly.

Settings  Plugins Vector Raster Database Web MMQGIS  Processing H

1 ¥  Data Source Manager D [T (o (o[ Tl i MK
€ New GeoPackage Layer.. Ctrl+Shift+N

Add Layer q‘u‘f'; Mew Shapefile Layer...

Embed Layers and Groups... #  Mew Spatialite Layer...

AdAd froem | avear Nefintian Eila klaas: Tarmmnrame Serateh | avar

i H'.
e ptie Ly =

IDambase | 1:/GIS_Workshop Practicals Practical_06/C/MySpatialDataBas + I
— — —

Layer name Digitized_Garden

Geometry I Polyg VI

[7] indude Z dmension [] Incdlude M values

lEPSG:416? - NZGD2000 I

New Field

[Name Name]

Type Iabc Text data -

| Add to Fields List |

» After creating a new Spatialite layer

Project  Edit  View Layer Settings Plugins Vector Raster
[ & $ [Oeppm
RV AW M/ BIRPZ-Z T
oy =
Feature (Ctrl+.) |
78
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K
#
» Select Digitized_Garden layer in Layer Panel and click on Toggle Editing button and
then Add Polygon Feature @ button on Tool bar.
» Add two gardens to the region by adding polygon.

Digitized_Garden -
[ Actions

pkuid Autogenerate

Mame Garden_3|

» The Layer will appear on map canvas

» Using the above procedure a point feature can also be digitized.

> The digitizing task is now complete. You can play with the styling and labeling options in layer
properties to create a nice looking map from the data you created.
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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 2013 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 sidecar file with a .csvt extension.

,

File Edit Format WView Help
["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 Layer

And add I:'\GIS_Workshop\Practicals\Practical _07\A\Data\ca_tacts_pop.csv”
Data Source Manage L

h Browser B IFiIe name I[:\GIS_Workshop\Practicals\Practical_07\A\Data\ca_tracts_pop.csv I

. Vector Layer name ca_tracts_pop Encoding |UTF-8 -

-~

- Raster (7) CSV {comma separated values) [ Tab [ colon [ Space

() Regular expression delimiter I Semicolon Comma IOthers

T pesh
@ Custom delimiters Quote Escape

™
| ,ﬂ Delimited Text
w Record and Fields Options

T,
3 d GeoPackage Mumber of header lines to discard 0 4| [l pecimal separator is comma
First record has field names [] Trim fields

i_;':.. Spatialite
= Detect field types [7] Discard empty fields

w Geometry Definition
MSSQL () Point coordinates
Oracl () well known text (WKT)
L = = .
g e @ Mo geometry (attribute only table) I

DB%_ DB2 Geometry CRS [EPSG:4326 -GS 84 v]

m Virtual Layer P Layer Settings
Sample Data

POPGROUP.id POPGROUP.display-label GEQ.id =
:  Total population 1400000USD6001400100 06—

ArcGIS Feature Server

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

80
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o) e ) oo ) e )

—

.‘ Joins
>  Select the option in Properties, and click on | button to add new table join.

> Inthe Add Vector Join window set the following properties and click OK.

Join field abc GEOD,id2

Target field [ abe GEQID

Cache join layer in virtual memory
Create attribute index on join field
[] Dynamic form
b [ Editable join layer
b [ Joined Fields
b | Custom Field Name Prefix

>  After performing join

)

Setting
e

Q
E T 4 {Join layer | ca_tracts_pop
G FE Join field GEO.id2

Target field GEQID
“ Joins ache join layer in virtual memory +

Dynamic form
ﬂ Auxiliary Storage Editable join layer
Upsert on edit
@ Adtions Delete cascade
Custom field name prefix
Joined fields

» For more clear output, select “tl 2013 06 tact” from Layer Panel, right click and select
properties. Go to Symbology and set the following properties.
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|

'fi' Information

:— Graduated
23 ca_tracts_pop_DO01

- [&]

Symbol ’

a{:\'_\ Source

Legend format %1 - %2

Precision 0 |=] [T Trim

Color ramp || I

| Classes | Histogram |

Diagrams =
Symbol Values Legend

3D View [ 000743040 0.0000 - 7490.4000
[7] 7490.40-14980.80 7490.4000 - 14980.8000
Source Fields [ ] 14980.80 - 22471.20 14880.8000 - 22471.2000
[[] 22471.20-2996160 22471.2000 - 299616000
E Attributes Form [ 2996160 - 3745200 29961.6000 - 37452.0000

Joins Mode |Equal Interval -

.
. Auwdliary Storage
@ Actions

- Display

n

b [T Crrmmmnmbsio e mifinmdine

Link class boundaries

P Layer Rendering

Classes 5 %‘

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

Layers g X
B ® T &-H A0
@ ca_tracts_pop

4 [V] 09 1 2013 06 tract
[ 0.0000 - 7490.4000
[ 7490.4000 - 14980.8000
[T 14980.8000 - 22471.2000
B 22471.2000 - 29961.6000
Il 29961.6000 - 37452.0000
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b) spatial joins
» Goto Layer > Add Layer - Add Vector Layer - Select

“I'\GIS_Workshop\Practicals\Practical_07\B\Data\nybb_12c\nybb_13c_av\nybb.shp” and

“I'\GIS_Workshop\Practicals\Practical_07\B\Data\OEM_NursingHomes_001\OEM_NursingHo
mes_001.shp”, from data folder.

Layers g X

BT a&-HALD

* OFEM NursingHomes ...

¥ [ nybb

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

O EM_MNursing Ho

es 001 :: F

W T B e 5O

9 o®m <« & oW R W N K

Address
G5 VAN CORTL...

2505 GRAMND AVE

2401 LACOMNIA ...

3200 BANYCHES...

FOO WHITE PLA...

S400 CAMMOMN ...

612 ALLERTOM ...

BH6 KAPPOCK S...

3518 BAIMBRID...

801 CO-OP CIT...

2266 CROPSEY ...

2865 BRIGHTO...

BROMCK

BROM

BROMCK

BROM

BROMI

BROMI

BROMI

BROMI

BRI

LZipcode
10463

10463
10469
10475
10473
10463
10467
10463

10467

10475

BRCHOELY M
BRCOHOKELY M

11214

11235

PFI
1217 .00000000000

1244 00000000000

1245.00000000000

1242 00000000000

5500000000000

1234.00000000000

1218.00000000000

123=2.00000000000

1227 .00000000000

1 260 00000000000

12564.00000000000

1299.00000000000

OpCert

FOO0Z07FT 000000, ..

FOO0Z3T 000000, ..

FOO0Z35.000000. ..

FOO00Z56.000000. ..

FOO0Z61.000000. ..

FOO0=T4.000000...

FOO0Z08.000000...

FOO0=85.000000...

FO00=219.000000...

FOO0389.000000...

FOO01L202.000000...

FOO01242.000000...

» Go to Vector - Data Management Tools = Join Attributes by Location

Vector

Raster

Database

Coordinate Capture
Check Geometries...
GPS Tools

Topeology Checker
Geoprocessing Tools
Geometry Tools

Analysis Tools

Web MMQGIS Processing Help

RALBIR e
=4EH=E

=
T (a4

Data Management Tools

Merge Vector Layers...
Reproject Layer...

loin Attributes by Location...

split Vector Layer...
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QJuinAttﬁbulesvaDGﬁnﬂ: W — W V——

B
Parameters | L Join attributes by location
Input layer

[ nybb [EPscizzea)
Selected features only

Join layer I

[,’ * OEM_NursingHomes_001 [EP5G:2263] I v] &) Tabd

creates a new vector layer that s an extended
version of the input ane, with additional attrbutes

(7| This algorithm takes an input vector layer and
x| (]

Selected features only

Geometric preficate 2‘1:'555
i
tersects | [ overlaps Zipcode
[] contains ] within PFI
[[equals  [] crosses OpCert
Capacity
e Baseline
Fields to add (eave empty to use al fields) [optional] AIDS
27 elements selected AdultDay
; AdultAIDS
Join tpe Laboratory
[Take attributes of the first located feature only (one-to-one) HeslthFair
[] Discard records which could not be joined Radiclogy
LTS
Respite

IRV

Joined field prefix [optional]

Joined layer

[Create temporary layer]

Open output file after running algarithm
Unjoinable features from first layer

[Skip output]

| | 0% Cancel

»  Attribute table after join

City Fipcode PFI OpCert Capacity

ASTORLA 11102 G384.00000000000  FO02405.000000...

BROOKLYM™M 11297 5546.00000000000  FOO1L3FF.000000...

BROM 10472 1251.00000000000  TO00351.000000...

STATEMN ISLAMD 10204 1755.00000000000 7004210000000, .,

MEW W ORK 100032 4807.00000000000  FO02251.000000...

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

Plugins  Vector Raster Database Web MMQGIS Progessing  Help
O 2ppPRPPLLARLEBIES
BRR-ZG <8 6o

Feature Value
4 Joined layer
4 |BoroName Brooklyn
© (Derived)
& (Actions)
BoroCode 3
BoroName  Brooklyn
Shape_Leng  742297.83040199999
Shape_Area  1937844335.48000001907
Label BISHOP MUGAVERO
Name BISHOP FRANCIS J. MUGAVERO ... |~
Address 155 DEAN STREET
BROOKLYN
11217
5546.00000000000
7001377.00000000000

Capacity
Baseline
AIDS
AdultDay
AdultAIDS
Laberatery
HealthFair
Radiclogy
LTS
Respite
Ventilator -

Mode 7] Auto open form

View |Tree

Coordinate 1007835,179048 W Scale 1:393661 ~
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c) Points in polygon analysis
» Goto Layer > Add Layer - Add Delimited Text Layer

Select “EarthQuakeDatabase.txt”
[0 Deta Source Manager | Delimited Tex

IF\Iename 1:\GIS_Workshop\Practicals\Practical_07\C\Datz\EarthQuakeDatabase.tt €[] I

Layer name EarthQuakelayer| Encoding |UTF-8. -

W File Format =
(©) €SV (comma separated values) f| (7] Tab [Flcokn [ space
) Regular expression delimiter 1] pemicolon ] Comma  Others
Delimited Text ustom delimiters Quotz * Escape *

“ﬁ GeoPackage » Record and Fields Options

SpatiaLite ¥ Geometry Definition
S 3

= @ Paint coordinates ¥ field |LONGITUDE
501 ell known text (WKT) ¥ field |LATITUDE
(©) No geometry (atiribute only table) [] DM coordinates

P Layer Settings

* Oracle

DBg" DB2 sample Data

1D FLAGTSUNAMI YEAR MONTH DAY HOUR MINUTE SEC *
11 2150
o i

[ [

» Goto Layer > Add Layer - Add Delimited Text Layer
“I\GIS_Workshop\Practicals\Practical_07\C\Data\ne 10m_admin 0 countries.zip”

Raster Database Web MMQGIS Processing Help

Coordinate Capture :a &I’]-JI E [g B g Q = % < < q@ @ @ E =

I Q Check Geometries...
# GPSTools L4 S mo “E} % @ P>
. # Topology Checker -

Geoprocessing Tools

Geometry Tools

Analysis Tools Line Intersections...

—
Data Management Tools Mean Coordinate(s)...

Research Tools Basic Statistics for Fields..,
E— —

g '.‘2 Count Points in Polygon...
®

MNictanra Matriv

Do
| parameters | Log | Count points

Polygons

= This algorithm takes &
[[/4 ne_10m_admin_0_countries [EPSG:4326] polygon layer and cow
from the first one in ez

BelECIeg Teatres on y second one.

Points

A new palygons layer i

" EarthQuakelayer [FPSG:4 exact same content as
[ Qu Vi dlax 325 layer, but containing a

W points count correspor

Weight field [optional] An optional weight fiel
weights to each paint.
l"" LOCATION_MAME generated will be the =

for each point containe

Class field [optional]

Alternatively, a unique

[ abe COUNTRY specified. If set, point

ok idkd name the selected attribute,

with the same attribub

polygon, only one of

count of the pointin a

Count the count of different
1:/GIS_WorkshopPracticals/Practical_07/C/EarthQuakeCounCountry_Wise.shp It

. - Both the weight field a
Ppen output file after running algorithm cannat be specified. If

fizld will #2la mraradas

|
§
9
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7
» Use the select Feature button to check country wise counting of Earthquakes.

Plugins Vector Raster Database Web MMQGIS Processing Help

NPALARPPRAAGRIS@e - K-a-LEE# X
B®R/%-Z O >¢E @ dentify Results ‘
° LRI
Feature Walue

MIM_LABEL 1.7
MAX_LABEL 6.7
NE_ID 1158320847
WIKIDATAID Q665
MAME_AR SR
MNAME_EN

MAME_DE Indien
MAME_EM India
MNAME_ES India
MAME_FR Inde
MAME_EL 7d7a
MAME_HI mr
MAME_HU  India
MAME_ID India
MNAME_IT India
MAME_JA n
MAME_KO A
MAME_ML India
MAME_PL Indie
MAME_PT gndia
MAME_RU

MAME_SW Indien
MAME_TR Hindistan
MAME_VI Ing?

7 NUMPOINTS 70 N -

1
Mode t layer - [T] Auto open form

View |Tree -

» Also a new column is added to attribute table “NumPoints” indicating number of earth quake
points in each country.

FILUPRAP OIM TS
o

B4

53

13

@
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d) Performing spatial queries

Go to Layer - Add Layer - Add Vector Layer and load
“AGIS_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.

\5_“::'-.5--_

» Open project Properties = Set CRS “World Azimuthal Equidistant EPSG 54032” . The map will
be re-projected as
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» Go to Vector - Geoprocessing Tool > Buffer

Vector § Raster Database Web MMQGIS Processing Help

Coordinate Capture a &-;E‘ []:% []—II e Q‘,g 4

Check Geometries..,
GPS Tools O e = Q]
Topology Checker
Geoprocessing Tools L4 r Buffer... 1

Geometry Tools b | 1® Clip..

Anaheric Tanle b | Caneae Ll

> Repeat the step to create River Buffer

Buffer

' me_1ien_pivers _lake_cenberines [EPSG:4325] This sigonthm computes & buffer anes for al the
feabres i a0 npud e, usng & foed o dynaemic

Selected features only dstance.

Deptanoe The: segments parameter controls the mumber of
. e segrrerits o use 't APPROKEMEDS & Guir ter
D.‘DZ cirghe when oreating rounded offsets.

The end cap style parame ter controls how line
endings ane handed in the buffer

Tihae: oy Bbyle parameter specties whether round
miter or Beveled o should be used when
offsettng comers in a line,

The: miter it paraseter i only spploabls for miter
Join stykes, and controls the eacdmuen dstance
from the offset curve to use when oeating &
mibered join.

1:/GES_Workshop Practicals Practcal 07 River_Buffer.shp
¥ | Open output file after running algorithm

Chandrapar
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» Go to Vector > Research Tool - Select By Location

| Vector | Raster Database Web MMOQGIS  Processing  Help
— Coordinate Capture :a JEI E [g B z
D Check Geometries... i _ 1
£ GPS Tools ) € R
:ﬂ Topology Checker

Geoprocessing Tools

Geometry Tools

Analysis Tools

Data Management Tools

Research Tools

.Ei'l lvassa

T T

Parameters Log
Select features from

— This algorithm creat
[ Buffered [EPscia328] The criteria for selec

T e et prediate) F
intersect [] touch

[[] contain [T overlap
[] disjoint ~ [] are within
[ equal [] cross
Heromoatoats the Satres fron

[ " ne_10m_populated_places_simple [EPSG:4326]

Select by lc

Modify current selection by

[creanng new selection

Run as Batch Process...

» This will highlight only those rivers containing a populated place within 2 KM

¢/ Necans Chambal ¥ —~

e

dlavsari

Damag ®alegaon
.Sllvassa

gf\ Qurangabad
-y

B

iwandi

" :
g ezamabad

%aﬁmnagar

gidar .Warangal

Jelgaum — /Baf e =
pmed
bli
R A
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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.
l- . Data Source Manage =l -l

S
h Browser N I File name L[:\GIS_Workshop'Practicals\Practical_03\A\DATA\EarthQuakeDatabase. tet & DI

Layer name EarthQuakeDatabase Encoding [UTF-B ']

Vectar

-

-

A Raster () CSV {comma separated values) Tab Colon [ Space

() Regular expression delimiter [C] semicolon Comma Others

ust::m delimiters Quote Escape

| , Delimited Text
w Record and Fields Options

d GeoPackage Mumber of header lines to discard 0 +| [ pecmal separator is comma

'_ Mesh

[¥] First record has field names [ Trim fields
[¥] Detect field types [ Discard empty fields

_,-"_: Spatialite

Post: L
gresQ w Geometry Definition

MSSQL [4' Point coordinates J ¥ field [LDNGI'I'UDE

1 well known text (WKT) ¥ field [LATrrUDE

0 —
R () Mo geometry (attribute only table) DM5 coordinates

DE2 Geometry CRS |EPSG:4326 - WGS 34 ~| (@)

Virtual Layer b Layer Settings
Sample Data

I FLAG_TSUMAMI YEAR MOMTH DAY HOUR MIMNUTE SEC =

1 9652 Tsu -326 11

™

' [T

"?:ti ArcGIS Map Server

1 badly formatted records discarded from sample data

ArcGIS Feature Server

*

Go to Layer 9 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.
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Layers g X
¢ @ o TVE-AALD

* ne 10m populated places .
* EarthQuakeData

. Distance Matrix

Parameters | Log Distance matrix

Input point layer

= This algorithm creates a table containing a distance
[ . EarthQuakeData [EP5G:4326] matrix, with distances between all the points in a
points layer.

Selected features only

Input unigue ID field

| abeLocaTioN_NavE |

Target point layer
i°° ne 10m ﬁwlated gaces sirnge ESG:‘B@‘ - E]

[ selected features only

Target unique ID field
[abc name

Qutput matrix type
[Linear (N*k x 3) distance matrix

Use only the nearest (k) target points

Distance matrix

I /GIS_Workshop Practicals /Practical_07/C/Distance_Matrix.csv

Open output file after running algorithm

Run as Batch Process...

» Calculate the Distance matrix and perform Nearest Neighbor Analysis

> Now you will be able to see the content of our results. The InputlD field contains the field name
from the Earthquake layer. The TargetID field contains the name of the feature from the
Populated Places layer that was the closest to the earthquake point. The Distance field is the
distance between the 2 points.
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-/ QGIS 2.8.1-Wien =B i)

Project Edit Wiew Layer Settings Flugins Raster Datsbase Web Processing MMQGIS Help

" =] _EQ i 1;};}@}% ol | 2 l csw
D — =~ B QpenstreetMap ¢ A R % i LY »
Layers 5 Topology Checker
|_Ijﬂ = ? '] '] Vertices Counter
- <1 Analysis Tools Distance Matrix...
% @ ne 10m ulated place.
L% @ signif e " iz ResearchTools #3 Sum Line Lengths...
@ Geoprocessing Tools % Points in Polygon...
@ Geometry Tock List Unique Values...
& Data Management Tools E PG

f Mearest Neighbour Analysis...

% Mean Coordinate(s)...

W& Line Intersections...

Browser Layers [+]

-

2 % Render {DEPsciaie @

Coordinate: -116,601,36.687 Scale | 1:1,800,702 v Rtation: |0.0

7. Here select the earthquake layer signif as the Input point layer and the populated
places ne_10m_populated_places_simpleas the target layer. You also need to select a unique
field from each of these layers which is how your results will be displayed. In this analysis, we
are looking to get only 1 nearest point, so check the Use only the nearest(k) target points, and
enter 1. Name your output file matrix.csv, and click OK. Once the processing finishes,
click Close.

[ ™Y
f, Distance matrix M

Input point layer

signif
Input unique ID field
1D
Target point layer
ne_10m_populated_places_simple
Target unique ID field
name
Output matrix type
® Linear (N*k x 3) distance matrix
Standard (M x T) distance matrix
Summary distance matrix {mean, std. dev., min, max)

R Use only the nearest (k) target points | 1

Qutput distance matrix

C:fUsers/Ujaval [Downloads/matrix.csv

0 0% oK N Close
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8. Once the processing finishes, click the Close button in the Distance Matrix dialog. You can now
view the matrix.csv file in Notepad or any text editor. QGIS can import CSV files as well, so
we will add it to QGIS and view it there. Go to Layer [Add Layer LAdd Delimited Text
Layer....

£ QGIS 2.8.1-Wien

Project Edit  View Settings Flugins Vector Raster Datsbase \Web Processing MMQGIS Help

D [ Create Layer 4 h e KA Y ) ra
- Add Layer 5 Add vectar Layer.., Ctrl+shift+v
Embed Layers and Groups... 'n Add Raster Layer... Ctrl+Shift-+R

& = Add from Layer Definition File... W, Add PostGIS Layers... Ctrl45hift+D
T | Copy style /7% Add Spatialite Layer... Ctrl+Shift+L
® 4 Paste style B Add MSSQL Spatial Layer... Ctrl+5hift++
Open Attribute Table @, Add Oradke Spatial Layer...  Ctl4Shift40
Toggle Editing &) Add WMS/WMTS Layer... Ctrl+Shift+w
} Save Layer Edits @ Add WCS Layer...
# Current Edits ) Add WFS Layer...

save As... o Add Delimited Text Layer...
Save As Layer Definition File...

o Remove Layer/Group

| Duplicate Layer(s)
Set Scale Visibility of Layer(s)
Set CRS of Layer(s) Ctrl+5hift+C
Set Project CRS from Layer
Properties...
Query...

#< Labeling

4

)

NP ZHSHINSNS

©F Add to Overview
75 Add All to Overview
&2 Remove All from Overview
# Show All Layers Ctrl+5hift+U
> Hide All Layers Cirl+Shift+H
# Show Selected Layers
" Hide Selected Layers

Browser Layers @

Coordinate: -118.349,37.944 Scale | 1:1,800,702 ¥ Rotaton: 0.0 2 ®Render @erscia3z @

9. Browse to the newly created matrix.csv file. Since this file is just text columns, select No
geometry (attribute only table) as theGeometry definition. Click OK.
[ /i Create a Layer from a Delimited Text File mw

File Mame | C:/Users/Ujaval/Downloads fmatrix.cav Browse...

Layer name | matrix Encoding | UTF-8 -

File format ® 5V (comma separated values) Custom delimiters Regular expression delimiter

Record options Mumber of header lines to discard |0 2 %/ First record has field names

Field options Trim fields Discard empty fields Decimal separator is comma

Geometry definition Point coordinates Well known text (WKT) l ® Mo geometry (attribute only table) |

Layer settings %] Use spatial index Use subset index Watch file

] InputlD TargetID Distance

1 Al Karak 0,221721171014 ﬁ
3 Buzmeyin 0,0526324624814
2 Al Ladhigiyah | 0, 144408035939
5877 Iraklio 1,1082549107

] Al Khalil 0,208413004566
11 Iraklio 0.408843567403
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10. You will see the CSV file loaded as a table. Right-click on the table layer and select Open

Attribute Table.
[ Qals 2.8.1-Wien ESEEE =)

Project Edit WView Layer Settings Flugins Vector Raster Database Web Processing MMQGIS Help

@133’}9)*3‘-3';35;3@}325@ e - B> |, » B> b
@

A _nlara

ﬁ:‘ Zoom to Layer

Show in overview

o Remove

. Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles L4

B Open Attribute Table
Save As... k
Save As Layer Definition File...
Filter...
Show Feature Count

Properties

Rename

Browser Layers @

Coordinate: -118.335,38.471 Scale | 1:1,800,702 v | Rotation: |0.0 : ® Render @EPSG:‘}SZG .

-

11. 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 the
Populated Places layer that was the closest to the earthquake point. The Distance field is the
distance between the 2 points.

./ Attribute table - matrix : Features total: 5789, filtered: 5789, selected: 0 [ =] O [
B @le m 28 % Po|n =] 2

InputiD TargetlD Distance -
Al Karak 0.221721171014 .

Buzmeyin 0.0526324624514
Al Ladhigivah 0. 144408036939
Iraklio 1.1082549107
Al Khalil 0.208418004556
Iraklio 0.408843567409
Al Ladhigivah 0, 1444908036939
As Salt 0.230569794451
Al Agabah 0.10651139997
Al Qunaytirah 0.34713470868
Mabatiye et Tahta 0,256395311798
Sparti 0.101878534504
Saida 0.003261678933...
Piraigvs 0.206150410754
volos 0.4810609473
Sparti 0.101878534504
Lamia 0.265998307404
WVaramin 0.239101501046
18 Patra 0.520403433984

== 21 [ Traldin R AL Ex]

b d Show All Features _

Emmgsmmqa\mhwmkﬂﬂ

A
n

&

5
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12. This is very close to the result we were looking for. For some users, this table would be
sufficient. However, we can also integrate this results in our original Earthquake layer using

a Table Join. Right-click on the Earthquake layer, and select Properties.
./ QGIS 2.8.1-Wien L= [ B )

Project Edit Wiew Layer Settings Plugins Vector Raster Datsbase Web Processing MMQGIS Help

DEBRBLR A0@@ELPPHAPL/LAR @-B- L B> &

.

ﬁ:‘ Zoom to Layer
Show in overview
& Remove
L. Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles L3
Open Attribute Table
Save As...
Save As Layer Definition File..,
Filter...

Show Feature Count

Rename E! |

Browser Layers

Coordinate: -118.125,38.789 Scale | 1:1,800,702 |~ Rotation: | 0.0 L X Render dhEPsciass @

13. Go to the Joins tab and click on the + button.

p
¢ Add vector join

Join layer
Join field
Target field

% Cache join layer in virtual memaory

[[] Create attribute index on join field

[ 2 Choose which fields are joined

[ 2 Custom field name prefix

x|

b y

14. We want to join the data from our analysis result to this layer. We need to select a field from
each of the layers that has the same values. Select matrix as the Join layer™ and InputID as
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the Join field. The Target field would be I_D. Leave other options to their default values and
click OK.

-
¢ Add vector join

Join layer | matrix
Join field | InputlDl -
Target field I_D

%X Cache join layer in virtual memaory

[] Create atiribute index on join field

[ 2 Choose which fields are joined

[ 2 Custom field name prefix

c—y

LS

15. You will see the join appear in the Joins tab. Click OK.

.
| Layer Properties - signif | Joins

|Joinlayer IJcinﬁeId ITargetﬁeId Memory cache
“matrix  InputlD  ID v

16. Now open the attribute table of the signif layer by right-clicking and selecting Open Attribute
Table.
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ra ™y
- QGIS 2.8.1-Wien [E=EER

Project Edit View Layer Settings Flugins Vector Raster Database Web Processing MMQGIS Help

Q@@L rRPLRRR &> B> - B> &
@

g,:' Zoom to Layer
Show in overview
o Remove
|, Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles L4
Save As... k
Save As Layer Definition File...
Show Feature Count

Properties

Rename

@
| Browser Layers (7]

Coordinate: -118.386,37.958 Scale | 1:1,800,702 ¥ Rotation: 0.0 : X/ Render @EPSG:‘&SZG [ ]

oy

17. You will see that for every Earthquake feature, we now have an attribute which is the nearest
neighbor (closest populated place) and the distance to the nearest neighbor.

I ™
/. Attribute table - signif : Features total: 5789, filtered: 5789, selected: 0 =

B¢ n=2e$PoltEE ;
L_HOUSES_DESTR! | ;ES_DESTROYED_D | AL_HOUSES_DAMA | 25_DAMAGED [ || matrix_TargetiD | matrix_Distance |1

UL AULL 3100 Dulan 2.01739872078
3345 NULL NULL 2800 Yogyakarta 1,76045290364
5721 500 55000 Lijiang 1.68697672541
5464 331 5613 Aksu 1.63416651989
3225 326 2200 Yogyakarta 1.62947269236
5563 UL ALLL shihezi 1,58756245594
3924 500 3 Hios 15457604489
5590 Sendai 1,35225172867
877 Shache 1.23735810418
3857 Jember 1.18334084967
647 Feyzabad 1.14744856695
4341 Birjand 1.08325070683
5575 Bam 1.07386335966
1793 Tokushima 1.06587936484
2919 Serang 0.945435509316
5042 630 Bandar-e Bushehr 0.929327026627
3389 Tsu 0.924368786333
5454 30 Namtu 0.902227067915 3

ﬂq 5 30 MNamtu 0.902227067915
4 40

b Show All Features _ =l |
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18. We will now explore a way to visualize these results. First, we need to make the table join

permanent by saving it to a new layer. Right-click the signif layer and select Save As....
(7 Qais 28.1-Wien = | B ]

Project Edit View Layer Settings Plugine Vector Raster Database Web Processing MMQGIS  Help

V%PLrAPLALRS - B- - B~ &
L

g,:' Zoom to Layer
Show in overview
= Remove
|| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles 4
Open Attribute Table

Save As Layer Definition ge...

Show Feature Count

Properties

Rename

Browser Layers 5]

Coordinate: -118,357,38.688 Scale | 1:1,800,702 | v | Rotation: |0.0 : ®| Render @EPSG:‘}SZG .

L

19. Click the Browse button next to Save as label and name the output layer
as earthquake_with_places.shp. Make sure the Add saved file to map box is checked and
click OK.

.
/. Save vector layer as... m

Format | ESRI Shapefile -

Save as | C:/Users/Ujaval/Downloads /earthquakes_with_places.shp

CRS  Selected CRS (EPSG:4325, WGS 84) - a

Encoding -
[ save only selected features
Skip attribute creation
R Add saved file to map
Symbology export Mo symbology -
=
S

Scale 1:50000

[ Extent (current: layer)

W Datasource Options

Help
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20. Once the new layer is loaded, you can turn off the visibility of the signif layer. As our dataset is
quite large, we can run our visualization analysis on a subset of the data. QGIS has a neat
feature where you can load a subset of features from a layer without having to export it to a new

layer. Right-click the earthquake_with_places layer and select Properties.
PR~

/4 QGIS 2.81-Wien

Project Edit View Layer Settngs Plugins Vector Datsbase Web MMQGIS Py

DEERBRX %@*ﬁ@ﬁ“ﬂﬁﬁﬁmy. - - -

i) Zoom to Layer

© ne_10m_populated place..| g oo

signif
1 Remove
(.| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles »
Open Attribute Table
// Toggle Editing
Save As...
Save As Layer Definition File...
Filter...
Show Feature Count

Properties

Identify Results Layers

Togglesmeedmngstatenfthe Coordinate: -187.9,137.6 Scale :229,108,345 v Rotaton: 0.0 = % Render @555:4325 .

21. In the General tab, scroll down to the Feature subset section. Click Query Builder.

s
/1 Layer Properties - earthquakes_with_places | General

& General
W sty

€7 Labels ¥ Coordinate reference system

Layer source | C:\Users\Ujaval\Downloads\earthquakes_with_places.shp

Data source encoding | System -

Selected CRS (EPSG:4326, WGS 84)

ES8 Fields
. Display
,‘G Actions v Scale dependent wisibility

N Minimurm [ . Maximum JL
¥ Joins (excusive) «*- [1 100,000,000 | ] (indlusive) #T

|ﬂ Diagrams

Create spatial index  Update extents

¥ Feature subset

.Query Builder k @

Apply Help

22. For this tutorial, we will visualize the earthquakes and their nearest populated places for
Mexico. Enter the following expression in the Query Builder dialog.
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"COUNTRY" = 'MEXICO'

-
% Query Builder

Set provider filter on earthquakes_with_places
Fields

FOCAL_DEPT
EQ_PRIMARY
EQ_MAG_MW
EQ_MAG_MS
EQ_MAG_ME
EQ_MAG_ML
EQ_MAG_MFA
EQ_MAG_UNK

LOCATIOM_M
LATITUDE Sample
LOMGITUDE

REGIOM_COD Use unfitered layer

W Operators

Provider specific filter expression

"COUNIRY"™ = "MEXICO'

— | Bl 5

23. You will see that only the points falling within Mexico will be visible in the canvas. Let’s do
the same for the populated places layer. Right-click on
the ne_10m_populated_places_simple layer and select Properties.
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= D S |

p
£ QGIS 2.8.1-Wien

Project Edit View
D& LR
Layers

L@".?jjn

O earthquakes_with_places

Layer Settings Pluging Vector Raster Database Web MMQGIS Processing Help

QOB P LAIAPLRLAS @ B- - H- &

- 'g,:' Zoom to Layer

Show in overview
o Remove

|| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles

Open Attribute Table
Save As..
Save As Layer Definition File...
Filter...

Show Feature Count

Properties

Rename

Identify Results Browser Layers

Coordinate:

24. Open the Query Builder dialog from the General tab. Enter the following expression.

-157.9,149.4 Scale :229,108,345 ¥ Rotation: 0.0 : %/ Render {hEPSGia328 @)

"admOname" = 'Mexico'

-
4 Query Builder

Set provider filter on ne_10m_populated_places_simple

Fields

sov_a3
adminame
adm0_a3
adm1name
iso_a2

namediff

diffnote

pop_other

¥ Operators

<=

Provider spedific filter expression

note

latitude: Armenia
longitude Aruba
changed Australia

Values

sovOname [+] Algeria

American Samoa
Andorra

Angola

Antarctica

Antigua and Barbuda
Argentina

Austria

pop_max Sample
pop_mmin %

[ Use unfiltered layer

"admOname" = "Mexico'
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25. Now we are ready to create our visualization. We will use a plugin named MMQGIS. Find and
install the plugin. See Using Pluginsfor more details on how to work with plugins. Once you

have the plugin installed, go to MMQGIS [Create [Hub Lines.
(7 Qcls 281-Wien [E=gTER

Project Edit View Layer Settings Plugins Vector Raster Datat Web | MMQGIS | Processing Help

- Animat ’ :
DR A0® @ p @ o ’P Ao @- 8- - B &
Layers Create ® Y Create Buffers

= ¥ @ @ ] Geocode L :H; Create Grid Lines Layer
Search / Select ¥
Import / Export *
Meodify 4

® O earthquakes_with_places i3 Create Grid Points Layer
: "'. Create Label Layer
4 Hub Distance

Hub Lines

Identify Results Browser Layers

Coordinate: -116.99,37.96 Scale  1:14,531,112 |~ Rotation: 0.0 : % Render @EPSG:‘}SZG [ ]

L

26. Select ne_10m_populated_places_simple as the Hub Point Layer and name as the Hub 1D
Attribute. Similarly, selectearthquake_with_places as the Spoke Point Layer and matrix_Tar as
the Spoke Hub ID Attribute. The hub lines algorithm will go through each of earthquake points
and create a line that will join it to the populated place which matches the attribute we specified.
Click Browse and name the Output Shapefile as earthquake_hub_lines.shp. Click OK to start
the processing.

rd ™y
/% Hub Lines uﬂ@

Hub Point Layer Hub ID Attribute

ne_10m_populated_places_simple ¥ | name

Spoke Point Layer Spoke Hub ID Attribute
earthquakes_with_places ¥ | matrix_Tar

Qutput Shapefile

C:/UsersfUjaval [Downloadsfear thquake_hub_lines.shp

——
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27. The processing may take a few minutes. You can see the progress on the bottom-left corner of

the QGIS window.
[ % Qals 281 Wien (= B [ |
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processng  Help
NEBBLR 40%PL sRPLRAR[@-B- - 8- &
Layers

B

L@",?Ejn

%X O earthquakes_with_places

Identify Results Browser Layers

Reading spoke 19?9| Coordinate: -111.33,22.74 Scale  |1:14,531,112 | ¥ | Rotation: |0.0 : ®| Render @EPSG:‘}SZG .

28. Once the processing is done, you will see the earthquake_hub_lines layer loaded in QGIS. You

can see that each earthquake point now has a line that connects it to the nearest populated place.
£ QGIS 2.81-Wien = [ o)

Project Edit View Layer Settings Plugns Vector Raster Datapase Web MMQGIS Procsssing  Help

DEBROR 40%pesRpLoRc@-B- -0

°
°

e
Valo =v@@E 0

% O earthquakes_with_places

[ matrn

%~ earthquake hub lines.sh

/% © ne_10m_populated_place...
© signif

[l

AP IHSHVNAN

Identify Results | Browser | Layers

Coordinate: -103.22,19.18 Scle | 1:3,963,013 || Rotation: 0.0 2 XRender EPSG43% @

1. Y. B. §c. (Information Technology) SEMESTER VI Teacher’s Reierence Manual =~ =




USIT6P4 (piscipline Specific Elective Practical) @TiﬂCip[&S‘ ofgeogmpﬁic Information Systems Practical
- _____________________________________________________________________________________________________________|

B) Sampling Raster Data using Points or Polygons

Many scientific and environmental datasets come as gridded rasters. Elevation data (DEM) is
also distributed as raster files. In these raster files, the parameter that is being represented is
encoded as the pixel values of the raster. Often, one needs to extract the pixel values at certain
locations or aggregate them over some area. This functionality is available in QGIS via two
plugins - Point SamplingTool and Zonal Statistics plugin.

Procedure

1. Go to Layer LAdd 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 Identify tool and click anywhere on the layer. You will see

the temperature value in celsius as the value or Band 1 at that location.
r14 QGIS 2.2.0-Valmiera [E=REEE )
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
D BOR (0% 2 09HPPLLRR - B~ - &~

=) ©°° Om o
B B &

o

D
Layers

%/ 2" us.tmax nohads Il 20140525 float

H.

1{ Identify Results ?

| Feature © | Value
=0 us.tmax_nohads_ll_20140525_float
= us.tmax_noha...
Fl{Derived)

| Band 1 35.03782653808594

AN 2HBSYNANS

EEE ][] rep

Layers Browser

| Coordinate: | -116.1,34.9 || 1:30,090,029 |+ | | Render |EP5G:4325 |

3. 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 [LAdd Delimited Text Layer.
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-
1{: QGIS 2.2.0-Valmiera

Project Edit \View |Layer | Settings Plugins Vector Raster Datat Web  Processing Help

New 4 = = 3
E;:edLayersandGroups... p p ;: 5_) g_) & ¥ E-‘i

WL, Add vector Layer... Cirl+5hift-+v

B, Add Raster Layer... Cirl+5hift-+

@ Add PostGIS Layers... Cirl+5hift+D

U /7 Add Spatialite Layer... Ctrl+Shift-+_

k Add M3SQL Spatial Layer... Ctrl+5hift-+M
% Add Orade Spatial Layer... Ctrl+5hift+0
&) Add WMSWMTS Layer... Ctrl+Shift+w
€ Add WCS Layer..

7] Add WFS Layer...

. Add Delimited Text Layer...

Copy style

Paste style

Open Attribute Table

Toggle Editing

Save Layer Edits

Current Edits

Save As...

Save Selection as Vector File...

Remove Layer(s) Ctrl+D
-, Duplicate Layer(s)

Set CRS of Layer(s) Ctrl+5hift+C

Set Project CRS from Layer

Properties...

Query... Ctrl+F

AN 2HBSYNANS

< Labeling
= Add to Overview
Add All to Overview
% Remove All from Overview
Show All Layers Ctrl+5hift-+HJ
- Hide All Layers Ctrl+5hift+H

Layers Browser

| Coordinate: | -131,5,75.1 || 1:30,090,029 | ¥ | %] Render | EP5G:4325 |
g

4. Inthe Create a Layer from Delimited Text File dialog, click Browse and
open 2013 _Gaz_ua_national.txt. Choose Tab under Custom delimiters. The point coordinates
are in Latitude and Longitude, so select INTPTLONG as X field and INTPTLAT as Y field.
Check the Use spatial index box and click OK.

r ™y
4% Create a Layer from a Delimited Text File Lilﬁ

File Mame | C:fUsersfijaval/Downloads/2013_Gaz_ua_national f2013_Gaz_ua_national. txt Browse. ..

Layer name | 2013_Gaz_ua_national Encoding | UTF-8 -

File format CSV {comma separated values) ® Custom delimiters Regular expression delimiter
Comma Space Colon Semicolon

Other delimiters Quote |~ Escape |~

Record options Mumber of header lines to discard 0O % | | First record has field names

Field options Trim fields Discard empty fields Decimal separator is comma

Geometry definition @ Point coordinates well known text (WKT) Mo geometry (attribute only table)

I ¥ field | INTPTLOMNG - | ¥ field IMNTPTLAT - | DMS coordinates

Laver settings M Use spatial index Use subset index Watch file

cEom | MAME | uarvee | acanp | awater | aLano_somr | awater_somr | mTeTLAT
20222236 | 300497 11.253 0.116 20.967224

00037 | Abbeville, LA Urban Cluster
00064 | Abbeville, SC Urban Cluster 11273155 | 19786 <4.355 0.008 34. 179237 | -
00031 | Abbotsford, WI Urban Cluster

00118 |Aberdeen, MS Urban Cluster

5363428 | 13221 2.071 0.005 44.948612 | -
7416537 | 52320 2.869 0.020 33.824742 | -
33124147 | 120854 12.739 0.047 45.453186 %

10145 | Aberdeen, SD Urban Cluster

oo nnn
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5. 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.

p
¢ Plugins | All (259)

B~

tl\l\

Lot

E ] nstlled
2 Mot installed
7% Upgradeable

Search | points

a

g’.;- Photo2Shape
=3 Point sampiing tool

1 realcentroid

Point sampling tool

Samples polygon attributes and raster values
from multiple layers at specified sampling points

10 rating vote(s)

15838 downloads
Tags: vector,raster,sample,paint
More info: homepage tracker code repository

Author: Borys Jurgiel

Available version: 0.4 (in QGIS Official Plugin Repository)

Instal plugin %

Upgrade all

Close Help

6. Open the plugin dialog from Plugins [Analyses [Point sampling tool.

-
,r{; QGIS 2.2.0-Valmiera

Project Edit View Layer Settings |Plugins | Vector Raster Datat Web  Processing Help

Y

4

[ |

B -

—d ¢ A, Python Console

= B Ty & Manage and Install Plugins...
-
oo

Point sampling toolk

=. us.tmax_nohads_llI_20140525_float

NS 2HBSYNANS

Layers

Browser

| Coordinate: ”

||1:30,090,029 - | %] Render | EP5G:4325 |
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7. 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, choose
the 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.

/i Point Sampling Tool | P o]

General | Fields = About |

Layer containing sampling points:
2013_Gaz_ua_national
Layers with fields/bands to get values from:

2013_Gaz_ua_national : GEOID (source point)
2013_Gaz_ua_national : NAME (source point)
2013_Gaz_ua_national : UATYPE (source point)
2013_Gaz_ua_national : ALAND (source point)
2013_Gaz_ua_national : AWATER (source point)
2013_Gaz_ua_national : ALAMND_SQMI (source point)
2013_Gaz_ua_national : AWATER_SQMI (source point)
2013_Gaz_ua_national : INTPTLAT (source point)
2013_Gaz_ua_national : INTPTLONG (source point)
us.tmax_nohads_Il_20140525 float : Band 1 (raster)

Output peint vector layer:

Z: Jusers/Ujaval [Downloads fmax_temperature_at_urban_locations.shp
® Add created layer to the TOC

Status:
Complete the input fields and press OK...

8. You will see a new layer max_temparature_at_urban_locations loaded in QGIS. Use
the Identify tool to click on any point to see the attributes. You will see the us.tmax_no field -
which contains the raster pixel value at the location of the point.

-
# QGIS 2.2.0-Valmiera

Project Edit View Lsyer Settings Plugns Vector Raster Datsbase Web Processing  Help
DEBRLR 4A0% 2P0 QL [q
g J By

Lavess
B % ©  max temperature at urban locations

°
'ﬂ B | ;" 2013 Gaz_ua_national

'B - %/ [ us.tmax_nohads_Il_20140525_float

max_temperature_at_urban_locations
Los Angeles-Long Beach-—Anaheim, CA

(Derived)
51445

NAME Los Angeles-Long Beach-—Anaheim, CA
- us.tmax_no  27.79852

E)(@)(@)(=] (=]

Layers | Browser

‘Cuovd\nah&: H -117.93,33.84 “1:15,752,137 v ||a Render HEPSGHEZ& ”[@”M
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9. 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.

1{: QGIS 2.2.0-Valmiera

Project Edit View Layer Settings Plugine Vector Raster Database Web
=5 B @ P O a
O s H S PO s

D e LY
R 2 | s
1 /K @ Ts

Processing  Help

AP LA

j:," Zoom to Layer Extent
% [." us.tmax_nohads_Il_2014052¢ | | Show in Overview
-, Duplicate

Set Layer CRS

Set Project CRS from Layer
Open Attribute Table

Save As...

Save Selection As...

Filter...

Show Feature Count

Properties
Repame
Group Selected
Add MNew Group
-ﬂ Expand All
—1| Collapse all
% Update Drawing Order

Layers Browser

|Coordinahe: | || 1:15,752,137 ~ | %] Render | EP5G:4325 |

10. Go to Layer [Add Vector Layer. Browse to the downloaded tl_2013 us_county.zip file and
click Open. Select thetl 2013 us_county.shp as the layer and click OK.

11. The tl_2013 us_county will be added to QGIS. This layer is in EPSG:4269 NAD83 projection.
This doesn’t match the projection of the raster layer. We will re-project this layer
to EPSG:4326 WGS84 projection.

12. Right-click the tI_2013 us_county layer and select Save As...

# QGIS 2.2.0-Valmiera

-122.11,53.58

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

NEBROR A0@SPSAPLRAARR
|_‘ @ ¢ ;;',‘ ; & g

Layers

B 3 P d 2013 us counl

X | ustmax_nohads_ll_20140525_fla

;:' Zoom to Layer Extent
Show in Overview
o Remove
L., Duplicate
Set Layer CRS
Set Project CRS from Layer
Qpen Attribute Table

Saua Calartinn A
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13. 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.

.
/i Save vector layer as...

R

Format ESRI Shapefile

Save as

C:Users/Ujaval/Downloads /counties. shp

Encoding System

Browse

CRS Selected CRS

WGS 34

Browse

Symbology export

Mo symbology

Scale 1:50000

Skip attribute creation

dd saved file to map

More Options =

L

\

14. A new layer named counties will be add to QGIS.

-
./ QGIS 220-Valmiera

Project

DO INSNS

D‘:?o\’ﬁ'

v _

Edit View

BROX

| 5 G o

| >0
| g S

3
Layers (&)
2 E3 P counties '

=] (2 tl_2013_us_county

X | us.tmax_nohads_ll_20140525_float

Layers Browser

Layer Settings Plugins Vector Raster Database Web Processing Help

COBPLIAPLRARR

‘@‘ Coordinate: “

\@h:m,ogo,ow - H@b& Render H?scmzs“@“@ >
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15. 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.
',/,' Plugins | Installed (32) M1

Search | zonal a

E3 Zonal statistics plugin ¥
5

Zonal statistics plugin ¥

A plugin to calculate count, sum, mean of rasters
for each polygon of a vector layer

Category: Raster

Installed version: Version 0.1 (n
C:OSGEQ4~1fapps/qais/pluging zonalstatisticsplugin.dl)

Upgrade al | [uninstall piugin | Reinstzll plugin

Closly Help

16. Go to Raster [Zonal statistics [Zonal statistics.
r,/., QGIS 2.2.0-Valmiera =

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

-":‘iRashercalculabor... ;:: p p }a Q E ‘@ 5 . » B » l =

Georeferencer

Projections
Conversion
Extraction
Analysis
Miscellaneous

B % [~ t_2013_us_county GdalTools settings

a5 : -
%) 5" us.tmax_nohads_ll_20140525_flo S SEauikattin Zonal statistics

DB INSNS

) W

Layers Browser

@|Coordmaﬁe: H H@‘ 1:30,090,029 ¥ '@ ® Render ||EPSG:4326 ‘@E
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17. Select us.tmax_nohads_Il {YYYYMMDD} float as the Raster layer and counties as
the Polygon layer containing the zones. Enter ZS_ as the Output column prefix. Click OK.

[ % Dialog EeEx=)

Raster layer:

us.tmax_nohads_ll_20140525_float

Polygon layer containing the zones:

counties

Output column prefix:

|zs_

Cancel
s
b

18. The analysis may take some time depending on the size of the dataset.
( . qgis-bin 2 |

Calculating zonal statistics. ..
L D ]

L A

19. Once the processing finishes, select the counties layer. Use the Identify tool and click on any
county polygon. You will see three new attributes added to the
layer: ZS count, ZS_mean and ZS_sum. These attributes contain the count of raster pixels,
mean of raster pixel values and sum of raster pixel values respectively. Since we are interested
in average temperature, the ZS_meanfield will be the one to use.

Layers &%)

¥ E| % 7 counties

7 tl_2013_us_county

o us.tmax_nochads_ll_20140525_float

/1 Identify Results

| Feature 4 | Value
- {Actions)
[#- (Derived)
- ALAND -2147433643
- AWATER 497545779

- CBSAFP 42220

- CLASSFP H1

- COUNTYFP 097

-~ COUNTYNS 01657246
CSAFP 468

- FUNCSTAT A

- GEOQID 068097

- INTPTLAT +38.5246685

- INTPTLON ~ -122,9376275

- LSAD s

- METDIVFP

- MTFCC G4020

- NAME Sonoma

-+ NAMELSAD  Sonoma County

- STATEFP s

- 33 g ooo
ZS:mean 31.811288602862632
0. 191158153852 10

75 _s0m &, 2t
[~ NAME Mendocing
[+ NAME Lake

@EEEE
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20. Let’s style this layer to create a temperature map. Right-click the counties layer and

select Properties.

-
./ QGIS 2.20-Valmiera

:nl@

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
™ =l B Y [
L] =) A

/4

V7, [ o % L
.V g kd I X >

S

@) Zoom to Layer Extent

Layers
= 3 P counties

=) (9 t_2013_us_county Show in Overview
= Remove
X | us.tmax_nohads_ll_20140525 [ Duplicate
Set Layer CRS
Set Project CRS from Layer
F5| open Attribute Table
J/ Toggle Editing
Save As...
Save Selection As...
Filter...
Show Feature Count

SEDIINSRS

Rename
Copy Style
Add New Group
[ Expand Al
"3 Collapse Al
%/ Update Drawing Order

O\l

o

Layers Browser

OPPLSIAP L AL

e » . » ML > l »

@)

Toggles the editing state of the current I%@H Coordinate: ||

-131.9,73.4

[ scale |[1:30,090,025 | ~ | [§][% Render | epsci432s |[ @[]

21. Switch to the Style tab. Choose Graduated style and select ZS _mean as the Column. Choose
a Color Ramp and Mode of your chose. Click Classify to create the classes. Click OK.

s
| Layer Properties - counties | Style
S

%, General

w Layer rendering

Layer transparency

v

€T Labels

Layer blending mode

Mormal

| Feature blending mode Mormal

BR Fields

Calumn

£ Graduated -

Z5_mean

c’ Rendering

- Display

Symbol

. Change...

Calor

ramp

b [t -

[;@ Actions

Invert

-

Classes | 5 =

Mode | Quantile (Equal Count) |

‘ Symbol

I\‘alue

|Lah5|

s 1’ Joins
== Diagrams

q Metadata

0.0000 - ...

24.7624-...
26,5927 -...
27.6350 - ..
29.6595-...

Add dass

0.0000 - 24.7524

24,7524 - 26,5927
26,5927 - 27.6350
27.6350 - 29,6595
29,5595 - 37.0034
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22. You will see the county polygons styled using average maximum temperature extracted from

B

the raster grid.

~
./, QGIS 2.2.0-Valmiera
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEEBBLRR A0 PL,rBAPLRARR &

/ [—J S & % L =g

¥ 3]

[ | 0.0000 - 24.7624

|| 24.7624 - 26.5927

| 26.5927 - 27.6350
27.6350 - 29,6595
29.6595 - 37.0034

(7 tl_2013_us_county

.|. us.tmax_nohads_Il_20140525_float

[[scale [[1:12,578,649 |~ | % Render |EPse:4325|

Layers Browser |
-72.78,26.73

| Coordinate: ||
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¢) Interpolating Point Data
Procedure

. Open QGIS. Go to Layer [Add Layer LAdd Vector Layer..
Browse to the downloaded Shapefiles.zip file and select it. Click Open.
In the Select layers to add... dialog, hold the Shift key and
select Arlington_Soundings_2007_stpl83.shp andBoundary2004 550 _stpl83.shp layers.
Click OK.

i ™
% Select layers to add... @g

Boundary2004 550 stpld3.shp
Islands_2004_550_stplad3.shp
tnrs0FAr1_Sftcont.shp

(4] | 4|
Select all Cancel

4. You will see the 2 layers loaded in QGIS. The Boundary2004 550 _stpl83 layer represents the

boundary of the lake. Un-check the box next to it in the Table of Contents.
/QGISZﬁl}B righton @m‘

Edit Layer Settings Plugins Vector Raster Datsbase Web Processing Help

DeEBCN -®+»,©ﬁ NPPLRAL - @ B- - B &

4

NP I3HHOYNANS

Browser | Layers

z Scele [1:39933 |~ (M| Render UseR:i00003
5. This will reveal the data from the second layer Arlington_Soundings_2007_stpl83. Though the
data looks like lines, it is a series of points that are very close.
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~

_
7 QGIS 2.6.0-Brighton o|iE

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

BRELOR {092 BDPO0RL »@> B> L B> &
Layers X
o = @ @E@ O

-

Boundary2004_550_stpl83
x| Arlington_Soundings 200...

DB INANS

Browser Layers

&) coordinate: 2353872,6944211 Scale |1:39,933 | v| M Render UseR:100003 (@] (&)

6. Click the Zoom icon and select a small area on the screen. As you zoom closer, you will see the
points. Each point represents a reading taken by a Depth Sounder at the location recorded by
a DGPS equipment.

# QGIS 26.0-Brighton

Project Edit View Llayer Setings Plugins Vector Raster ase Web Processing Help
B AR 1 i o @ 0 0
BEBLR <« 0WFEPrPREPOAR
ayers oy

@ = T EE G

| [l Boundary2004_550_stpis3
% @ arington Soundings 200...

Ll

NP EHSIFNNANS O

Browser | Layers

Coordinate: 2360570.8,6933703.7 Scale | 1:805 = | [ Render UsER:100003
7. Select the Identify tool and click on a point. You will see the Identify Results panel show up on
the left with the attribute value of the point. In this case, the ELEVATION attribute contains the
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depth of the lake at the location. As our task is to create a depth profile and elevation contours,
we will use this values as input for the interpolation.

.
£ QGIS 2.6.0-Brighton

=[5 [ |

Layer Settngs Plugins Vector Raster Datsbase Web Processing Help

BOR 0% ppesapprm (@

O

Identify Results
BE @S &
B [Feawe

El- Arlington_Soundin
E}- 551D

| value |

16904
(Derived)
(Actions)
-~ 551D

~ XCORD

- YCORD

16904
£66357.53460000...

R i ic iy
DIFFEREN... 0
LD 12182007

Mode | Current layer Auto open form

Identify Results Erowser Layers
Coordinate:

2350598.0,6938446.5 Scale | 1:805

~ | %/ Render  UsER: 100003
8. Make sure you have the Interpolation plugin enabled. See Using Plugins for how to enable
plugins. Once enabled, go toRaster[Interpolation [Lnterpolation.
In the Interpolation dialog, select Arlington_Soundings 2007_stpl83 as the Vector layers in
the Input panel. Select ELEVATION as the Interpolation attribute. Click Add. Change
the Cellsize X and Cellsize Y values to 5. This value is the size of each pixel in the output grid.
Since our source data is in a projected CRS with Feet-US as units, based on our selection, the

grid size will be 5 feet. Click on the ... button next to Output file and name the output file
as elevation_tin.tif. CLick OK.

s
./+ Interpolation plugin

=)

Input Qutput

Vector layers Arlington_Soundings_2007_stpl33
Interpolation attribute | ELEVATION

Use z-Coordinate for interpolation

Remove

-

-

Mumber of columns | 2502

Interpolation method | Triangular interpolation {TTN)

Y

~ MNumber of rows | 4096

I Cellsize X 5.00000

Y
-
-
-

| 5.00000 |

-
+  Cellsize ¥

Xmin | 2,3581e+06

Vector layer Ia\thibute IType

¥ min | 6.92883e+06

Xmax | 2.37061e+06

Ymax | 6.94931e+06

- Arlington_So... ELEVATIONM

Points

Set to current extent

Output file | C: fUsersUjavalDownloads/elevation_tin. if

=

X Add result to project
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10. You will see the new later elevation_tin loaded in QGIS. Right-click the layer and select Zoom
to layer.

11. Now you will see the full extent of the created surface. Interpolation does not give accurate
results outside the collection area. Let’s clip the resulting surface with the lake boundary. Go
to Raster [Extraction CClipper.

-
./ QGIS 2.6.0-Brighton

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

D ﬁ:,a —;Q "\Tﬂ @'ﬁ Raster Calculator... -

Georeferencer

Layers @x Interpolation
B s @@ Projections
Conversion
Boundary2004_550_stpl83
X elevation_tin
507.296
544,889 Miscellaneous
% @ Arlington_Soundings_200... GdalTools Settings...

EHIINSNS

N g0

Identify Results Browser Layers

Coordinate: 2353734,6945906 Scale |1:37,591 | v| % Render USER:100003

12. Name the Output file as elevation_tin_clipped.tif. Select the Cliiped mode as Mask layer.
Select Boundary2004_550_stpl83 as the Mask layer™. Click OK.

i Clipper

Input file raster) | elevation_tin -

Output file :Users/Ujaval [Downloads/elevation_tin_dipped. tif

No data value [D

Clipping mode
Extent ® Mask layer
Mask layer Boundary2004_550_sipla3 |~

Create an output alpha band

R Load into canvas when finished

gdalwarp -g -cutline fusizip/C:

WsersUjaval\Downloads'\Shapefiles. zip Boundary 2004_550_stpla3,.shp -
crop_to_cutline -of GTiff C: fUsers/UjavalDownloads felevation_tin. tif
C:/Users/Ujaval [Downloads/elevation_tin_dipped. if
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13. A new raster elevation_tin_clipped will be loaded in QGIS. We will now style this layer to
show the difference in elevations. Note the min and max elevation values from

the elevation_tin layer. Right-click the elevation_tin_clipped layer and select Properties.
£ QGIS 2.6.0-Brighton R x )
Project Edit Wiew layer Setings Plugins Vector Raster Database Web Processing Help
1® O A0BeesHPOQL » @ Br i B B
Layers
o ® ¥ @ @ [}

Boundary2004_550_stpl83

&) Zoom to Layer
542,347 Show in overview
E i elevation_tin Zoom to Best Scale (100%)

507.296
Stretch Using Current Extent
@ Arlington_Soundings_200..| | Remove
L., Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Save As...
Save As Layer Definition File...

Properties

Rename

Copy Style

4

AP SDHDSMIINSARS [

Identify Results | Browser | Layers

Coordinate: 2353472,6946592 Scsle 137581 v (% Render UseR:i00003 (@)

14. Go to the Style tab. Select Render type as Singleband pseudocolor. In the Generate new color
map panel, select Spectralcolor ramp. As we want to create a depth-map as opposed to a height-
map, check the Invert box. This will assign blues to deep areas and reds to shallow areas.

Click Classify.

¥ Layer Properties - elevation_tin_clipped | Style V| S|

|Rervdertvue singleband pseudocolor |+ |

Band Band 1 (Gray) ~| ~Generate new color map
M Pyramids Color interpalation Linear - | B Il spectral ~| = lnvartl
=
oy = Mode | Continuous |+ | Classes [5 |
[ — (=](=][=][=] =
[ . - ] Min | 507,296 Max | 542,347
€ vetoda value Color  |Label
507.236000 507.236000 [ Classify l
516.058750 515058750
524,821500 524,821500 Min { max origin:
533584250 533584250
542347000 [N 542347000 User defined
Load min/max values
. Cumulative 2.0 : ~lag.0 : %
count cut
Min { max
Mean +/- =~
standard deviation x =22 [~
Extent Accuracy
® Ful ® Estimate (faster)
Current Actual (slower)
Load |
Clip
¥ Color rendering
Blending mode | Normal -
Brightn 0 [2]] contrast
Saturation 0 |[2] ]| Grayscale Off

Colorze [T ] swenath

Restore Default Style Save As Default Load Style... Save Style...
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15. Switch to the Tranparency tab. We want to remove the black-pixels from our output. Enter 0 as

the Additional no data value. Click OK.

/. Layer Properties - elevation_tin_clipped | Transparency

A=)

W Global transparency

O

E No data value

None 0%

E Transparency
e

ﬁ Pyramids
|[“ Histogram

W Custom transparency options
Transparency band

Transparent pixel list

X Mo data value: 9999

Full I Additional no data value |0

‘From | To I

Percent Transparent

() Metsdata

Restore Default Style

Save As Default

(@) (o] (@) (8] (%)@

Load Style...

T

Save Style...

Cancel Apply Help

16. Now you have a elevation relief map for the lake generated from the individual depth readings.
Let’s generate contours now. Go to Raster [Extraction LContours.

~
£ QGIS 2.6.0-Brighton

)

D | :l Q 'sj @E Raster Calculator...

Georeferencer
Vo | @

=
@

(#]

ya
»

Project Edit Wiew Layer Settings Pluging ‘ector

Layers Interpolation
= T @ E L

Boundary2004_550_stpla3
elevation tin_dli
507.296000

516.058750

524.321500

533.584250

) 542.347000
- : elevation_tin

Conversion

3
r
Projections b
v
v

“Wx Exdtraction

507.296

Datsbase Web Processing Help

2PO RS

E Contour..

Analysis 4 '. Chpper
Miscellaneous C
GdaMTools Settings...

5w

.» .

r"/

i~ -

17. In the Contour dialog, enter contours as the Output file for contour lines. We will generate
contour lines at 5ft intervals, so enter 5.00 as the Interval between contour lines. Check

the Attribute name box. Click OK.

& Contour

|1

2| =

Input file (raster)

Qutput file for contour lines (vector)

Interval between contour lines

@Atﬁibuh& name

¥/ Load into canvas when finished

C:fUsers/Ujaval/Downloads fcontours

elevation_tin_clipped | * Select. ..

aval/Downloads contours Select. ..

5.000

If not provided, no elevation attribute is attached.

gdal_contour -a ELEV - 5.0 C:/Users /Ujaval [Downloads/elevation_tin_dipped. tif

ELEV

—

18. The contour lines will be loaded as contours layer once the processing is finished. Right-click

the layer and select Properties.
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/ QGIS 2.6,0-Brighton

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
DEBRBOR A0 @ RPLAA

Layers @)X
FORE N N - W

contours
elevation_tin_clipped| & Zoom to Layer
507.296000
516.058750
524,821500 & Remove

Show in overview

533.584250 L.l Duplicate
542.347000 4
elevation i Set Layer Scale Visibility
507.296 Set Layer CRS

544.889 Set Project CRS from Layer

© Arington_Soundings_ Open Attribute Table
/ Toggle Editing
Save As..
Save As Layer Definition File...
Filter...
Show Feature Count

NP SHHHVYN S

4

Properties

19. Go to the Labels tab. Check the Label this layer with box and select ELEV as the field.
Select Curved as the Placement type and click OK.

s
yf Layer Properties - contours | Labels

%, General I | Label this layer with

w Text/Buffer sample

Lorem Ipsum

Lorem Ipsum

abe Text Placement

:’2 Formatting

#be Buffer X
Parallel Horizontal
. Background

J Shadow

|n Diagrams Placement Position %/ Above line On line Below line

e / Rendering Line orientation dependent position
'1 Metadata
Distance | 0.0000

mm

Repeat | 0.0000

Load Style... Save As Default Restore Default Style Save Style

] [_aooh

20. You will see that each contour line will be appropriately labeled with the elevation along the
line.

AP LHHIIN AR S

«
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Practical 9

Advance GIS Operations 2:
a) Batch Processing using Processing Framework
b) Automating Complex Workflows using Processing Modeler

C) Automating Map Creation withPrint Composer Atlas
(a) Batch Processing using Processing Framework

Procedure

1. Goto Layer » Add Vector Layer.

2. Browse to the downloaded Admin 0 Countries shapefile ne_10m_admin_0_countries.shp and
click Open.

3. Asour 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 attribute
called 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.

-
/4 QGIS 2.2.0-Valmiera

Project Edit View Layer Settings Plugins Vector Raster Database Processing Help

NEBRBOR AUBLesHPPLRALRC [@c-

@ o> — L { aby| @ a al a i
#./ B RR Iz < =F % BB
Layers

" pe 10m admin 0 countries

/¢ Identify Results

HHDHIIN AN

| Feature

- ADMO_A3...
- ADMO_A3...

c\.

4

- ADMO_A3...
- ADMO_DIF
- ADMIN

- BRK_A3

- BRK_DIFF

- BRK_GROUP

OO = ergmg reqgon:
- featureda  Admin-0 country
-~ FIPS_10_ MX
~FORMAL_EN United Mexican States
- FORMAL_FR.

~GDP_MD_... 15563000.00
- GDP_YEAR.  -95.00 @
- GEOU DIF  0.00

5
| Coordinate: | ||:218,346,829 - | X| Render | EPsG:4325 |

® [

Layers Browser

121
T. Y. B. Sc. (Information Technology) SEMESTER VI Teacher’s Reierence Manual =~ =




USIT6P4 (piscipline Specific Elective Practical) @TiﬂCip[&S‘ Qfg@OgT’dpﬁiC Information Systems Practical
- _____________________________________________________________________________________________________________|

4. Open the Dissolve tool from Vector » Geoprocessing Tools > Dissolve.

-
/5 QGIS 2.2.0-Valmiera

Project Edit View Layer Settings Plugins |Vector | Raster Database Processing Help
- OpenStreetMap G - = p
SBROR ¢ APPLRAAR [@e B-&e
D = = Veertices Counter y 2 R S ~@ 8
ab a

13
ﬁ Analysis Tools L4 = = = -
» * = LW

) @G @ f
:’ff, / r"j E /& & |5l Research Tools

Layers 0 @ Convex hullis)

0 _co \@ Geometry Tools [ o Buffer(s)
= Data Management Tools

ra’ Intersect

p Symetrical difference

I Difference

' Eliminate sliver pelygons « T ‘}-.-
- = * B st S S

= £ %7 -
Select ne_10m_admin_0_countries as the Input vector layer. The D ve field would
be CONTINENT. Name the output file as continents.shp and check the box next to Add result
to convas.
Note
If you want to merge ALL polygons regardless of their attributes, you can select — Dissolve All — as
the Dissolve field. This will combine all polygons in the layer and give you a single aggregate polygon.

(% Dissolve L2 |

Input wector layer

ne_10m_admin_0_countries
LIse only selected features
Dissolve field
COMTIMENT
Output shapefile

C: UsersfUjaval [Downloads jcontinents. shp

® Add result to canvas

[ 0%

6. 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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-
/i QGIS 2.2.0-Valmiera

Project Edit View Layer Setlings Plugins Vector Raster Database Processing Help

DEBELR A0S PP rRPPLALR aa(Elke 8
yi [_13 = % oi = .‘."n._g B <abe] @ ﬂb& a:}%_\ nhﬁ} abb ahe
Layers

A

L

4

2]
e

SR 08MVNSNS

¥ 5]

Layers | Browser ,

1 feature(s) selected on layer continents. |Coordinate: || 28.7,-18.9 ||5(3Ie ”:218,346,829 - ||x Render ||EPSG:4326 |
I 4

7. Right-click the continents layer and select Save Selection As....
r,z QGIS 2.2.0-Valmiera E@u

Project Edit View Layer GSettings Plugine Vector Raster Datsbase Processing Help
DEARLR 10492 esldPLRALR aa-Fivee - B-
A /BRBR AL =G E *"@SN TR =

T i) Zoom to Layer Extent
=% - ne_10m_a Show in Overview
h & Remove
(.} Duplicate

Setlayer CRS

SetPraject CRS from Layer
Open Attribute Table
/ Toggle Editing

Show Feature Count
Properties
Rename
Copy Style
Add New Group

[ Expand Al

[ Collapse Al

% Update Drawing Order

4

2 SP2080VNANS

8. 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.
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-
./ Save vector layer as... m

Format ESRI Shapefile

Save as
C: /UsersUjaval [Downloads fafrica.shp
Encoding System

CRS Layer CRS

WGES 84 Browse

Symbology export Mo symbology

Scale 1:50000

R Skip attribute creation

R Add saved file to map

More Options ==

9. 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.
',K QGIS 2.2.0-Valmiera p— 2

Project Edit View Llayer Settings Plugins Vector Raster Database

E= S RE - ryeeems @ e -G & - H-»
g/ o/ m [ C:fj' & L > = (abg || # History andlog

L 4 d

3¢ Options and configuration
Layers 4@ Resuits viewer

Vo 3 Commander Colsalestt
B

=) continents

2 ne_10m_admin_0_countries

SeLADHSMIVNARE

8

4

L N

Layers | Browser ,

[95]] coorcinate: | ~181.4,163.1 |[scele |s215, 346,520 | | [S] % mender |[psciaas |

10. 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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-
/' QGIS 2.2.0-Valmiera

Project Edit View Layer Setfings Plugins Vector Raester Database Processing  Help
NEBRLR A0S 2epHPLRLAS &a-FHn s
ﬁ; of/ [_/} @ C.S % = & B ey @l & @

e Processing Toolbo:
B % C.Tﬁafﬁca Seardh...

Recently used algorithms
GDAL/OGR [32 geoalgorithms]
B G2 ne_10m_admin_0_countries i+ [=) GeoServer/PostGIS tools [8 geoalgori
. £y GRASS commands [157 geoalgorithms]
4 Models [4 geoalgorithms]
Orfeo Toolbox (Image analysis) [76 Q...
¥ QGIS geoalgorithms [67 geoalgorithms]
[ Raster tools
Vector analysis tools
[ Vector creation tools
“Vector general tools
Vector geometry tools

F]-Vector uuer\ai tools

& Difference
Intersection
Line intersections
L @ union
[# Vector selection tools
[ - Vector table toals
B SAGA [243 gecalgorithms]
- Seripts [10 geoalgorithms]

B OSAHDAMYNNAR

Layers | Browser | Advanced interface

|Coordmabe: ” 187.3,-9.0 ‘-l 337,929,239 ¥ ‘|R Render HEPSG 4326 |
11. Right-click the Clip algorithm and select Execure as batch process.

r
4 QGIS 22.0-Valmiera

Project Edit Miew Layer Settings Plugine Vector Raster Database Processing Help

&”,#HQCE%.% B> P E Embﬁ*@
Layers Processing Toolbox
E;I % [ africa Search...
. [ Recently used algorithms
8- &% cpaLjocr [32 geoalgorithms]
E| ' ne_10m_admin_0_countries E GeoServer/PostGIS tools [8 geoalgori

~H G-y GRASS commands [157 geoalgorithms]
B Models [4 geoalgorithms]
.

Orfeo Toolbox (Image analysis) [76 g
QGIS geoalgorithms [67 geoalgorithms]
Raster tools
Vector analysis tools
Vector creation tools
Vector general tools

: Vector geometry tools

: [ Viector overlay tools

Execute

Edit rendering styles for outputs

\ B Vector selection tooks

¢ El-Veector table tools

. % SAGA [243 geoalgorithms]
Seripts [10 geoalgorithms]

4

LI HDHDMVNAN

Layers | Browser | Aduancedmherface

[85]]| coordinate: | 188.2,65.5 | scale 137,529,230 | = | [S][® Render ||epsci4326 |

12. In the Batch Processing dialog, the first tab is Parameters where we define out inputs. Click
the ... next to the first row in the Input layer column.
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-
f, Batch Processing - Clip

Parameters Log Help |

Input layer Clip layer Clipped

(1)

0% ]

Add row Delete row Close

13. 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.

-
£ Open file

@uv| .. » ujaval » Downloads » naturalearth

COrganize = Mew folder

-

<& Favorites MName Date modified Type

Bl Desktop || ne_10m_admin_0_countries.shp 30-03-2014 04:02 SHP File 8,603 KB
4 Downleads | || ne_10m_airports.shp 30-03-2014 04:03 SHP File 25 KB|
& Google Drive | || ne_10m_ports.shp 30-03-2014 04:02 SHP File 30 KB|
%‘_._-_l Recent Places | || ne_10m_railroads.shp 30-03-2014 04:03 SHP File 23,212 KB|

o Libraries
@ Documents
Jl Music
(=] Pictures

E Videos

18 Computer
&, Local Disk (C5)  ~

File name: "ne_10m_railroads.shp” "ne_10m_airports.shp” "ne_10m_ports.shp” [SHP files(*.shp} v]

| open |v] | Concel |

14. You will notice that the Input layer columns will be auto-populated with all layers you had
selected. You may use Add row button to add more rows and define more inputs. Next, we need
to select the layer containing the boundary to clip our input layers. Click the ... button for the
first row and add the africa.shp Clip layer. Since the clip layer is the same for all our inputs, you
can double-click the column header Clip layer and the same layer will be auto-filled for all the
rows. Next, we need to define our outputs. Click the ... buton next to the first row in
the Clipped column.
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p
/% Batch Processing - Clip

Farameters

| log | Help |

—_—
Input layer I Clip layer

Clipped

turalearth'\ne_10m_airports.shp rsUjaval\Downloads\africa.shp

®

naturalearth\ne_10m_ports.shp rsUjaval\Downloads\africa.shp

uralearthne_10m_railroads.shp rs\Ujaval\Downloads\africa.shp |

(]

0% ]
A

15. Browse the the directory where you want your output layers. Type the filename as clipped _and
click Save.

Run Add row Delete row

Close

P
& Save file

Q\:} | & » ujaval » Downloads »

- | 3 | | Search Downloads

Organize »

Mew folder

0 Favorites
Bl Desktop
4 Downloads
& Google Drive

o
= Recent Places

4 Libraries
@ Documents

J) Music

[ Pictures

H videos

File name:

~ Hide Folders

Fs

Mame

| africa.shp
|| continents.shp

| naturalearth

=

Date mod‘i—fied

30-03-201417:24
30-03-2014 04:12
30-03-201417:28

Type

SHP File
SHP File
File folder

518 KB
71175 KB

clipped_

Save as type: | SHP files(*.shp)

N

16. You will see a new Autofill settings dialog pop up. Select Fill with parameter values as
the Autofill mode. Select Parameter to useas Input layer. This setting will add the input file
name to the output along with the specified output_ filename. This is important to ensure all the
output files have unique names and they do not overwrite each other.
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A=)

-
¢ Autofill settings

Autofill mode Fill with parameter values

Parameter to use | Input layer

LS

17. Now we are ready to start the batch procesing. Click Run.

',/, Batch Processing - Clip

Parameters Log el

Input layer

Clip bayes

Chpped

turalearth\ne_10m_airports.shp

rs\UjavalC Donniood&\ afnicashp

natursleacth\ne_10m _ports.shp

#5\Ujeval\ Oonnlc»as oh-(ﬁhp

{hv’clnpwd.m  10m_airpornts.shp
fudsv'd-ppcd_ne_wm _ports.shp

qu!eat!h'me_l?m_wlroods.shp

,vs \Ujeval\Downloads\africa.shp

[/ clipped_ne 10m _radroads.shp

0%

| Rn

Add row Oclete cow Cose

18. 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
notlce all the global layers are properly clipped to the continent boundary that we had speC|f|ed

( QGIS 2.2.0-Valmiera

Project Edit View

Layer Settngs Plugins Vector Raster

Database Processing Help

(2 ]

DglE&@; QWP s RD L LM

u(.?‘ Ql{: :lL“J baé%“j“‘ﬂ‘hc

~ ne_10m_admin_0_countries

D

4

¥ LS D8MAVNSAS

Layers = Browser |

>

@ @ -[FH"

»

Processing Toolbox

Search...

~Recently used algorithms
G- b GDAL/OGR [32 geoalgorithms]

- E GeoServer/PostGIS tools [ geoalgori...

[y’ GRASS commands [157 geoalgorithms]
- Models [4 geoalgorithms]
Orfeo Toolbox (Image analysis) [76 g
=2
[} Raster tools
Vector analysis tools
- Vector creation tools
- Vector general tools
* Vector geometry tools
El- Vector averlay tools
= Clip
- @ Difference
- & Intersection
- &8 Line intersections
- & Union
- Veector selection tools
Vector table tools
SAGA [243 geoalgorithms]
. Seripts [10 geoalgorithms]

Advanced interface

| Coordinate: H

|[scale [[1:64,087,725 |+ | [S7] 3 Render | epsc235 [

#) QGIS geoalgorithms [67 geoalgorithms]
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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....

4 QGIS 2.8.1-Wien

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

DNEBRLRE [(HO% L # 5 fpmm
Layers & History and Log...
0= ¥@TE O 3¢ Optons...
@ Results Viewer...
» Comman: der Crl+Alt+M

4

AP LI HDHHVN AN

-

s
Coordinate: -0.282,0.997 Scale | 1:1,446,220 |~ Rofation: 0.0 ® Render (D EPsGia3 @

=

. 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.

r1f§ Processing modeler E@u‘

" BB (&| 2|8

- Parameters [Enter model name here] [Enter group name here]
4F Boolean

[ Resterlayer

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

Required

"y

e

4. 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.

Note
If you do not see this algorithm or any of the subsequent algorithms mentioned in thi tutorial, you may

be using the Simplified Interface of the Processing Toolbox. Switch to the Advanced Interface by using
the dropdown at the bottom of the Processing Toolbox in the main QGIS window.
= B e

-
.#: Processing modeler

b B R |28

[Enter group name here]

[Enter model name here]

major

- a Orfeo Toolbox (Image analysis)
. [ Learning
: k FusionOfClassifications (majorityvoti...

9 & SAGA(212)

= Gr'@'

5. A configuration dialog for Majority Filter will be presented. Leave the values to their default
and click OK.

L]
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-
5 Majority filter

R

Parameters

| Help |

Description | Majority filter

Grid

Input

Search Mode

[0] Square

Radius

1

Threshold [Percent]

[i]
Filtered Grid<OutputRaster =

[Enter name if this is a final result]

Farent algorithms

[D elements selected

-]

o]

Cancel

L.

oy

6. 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.

Note

The boxes can be moved and arranged by clicking on it and dragging it while holding the left mouse
button. You can also use the scroll-wheel to zoom in and out in the model canvas.

-
/% Processing modeler

= [ B - |

=]

B &=

polygon

4

B Ve

E1- Ve

=l
= fg QGIS geoalgorithms
[Eh Vector analysis tools

Clip vectors by polygen
Dissolve polygons

4 Count points in polygon
"/ Count peints in polygon{weighted)
/ Count unique points in polygon
J‘! Generate points (pixel centroids) ...
‘ector creation tools
- # Random peints inside polygens (f...
# Random points inside polygons (...
or general tools
B Polygon from layer extent
lector geometry tools
- # Eliminate sliver polygons
# Linesto polygons
" Polygen centroids
4 Polygonize
o 4 Polygens to lines
- & Voronoi polygons

E--&& SAGA 212)
=R Shapes - Grid
. & Clip grid with polygon
. - && Grid statistics for polygons

hapes - Lines

- & Convert polygons to lines
@ Line-polygon intersection

&

| Inputs

Algorithms

[Enter model name here]

[Enter group name here]

‘ 9r Input

‘G Majority filter

Cut

0 2|

Polyg nn'rke (raster to vector)

7. Select ‘Filtered Grid’ from algorithm ‘Majority Filter’ as the value for Input layer. Click OK.
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fa ™y
/¢ Polygonize (raster to vector) m

FParameters | Help |

Description | Polygonize {raster to vector)

Input layer

‘Filtered Grid' from algorithm ‘Majority filter'
Output field name

DM

Vectorized <Outputvector =

[Enter name if thig is & final result]

Parent algarithms

[D elements selected

CK Cancel

L. | oy

8. The final step in the workflow is to query for a class value and create a new layer from the

matching features. Search for the Extract by attribute algorithm and drag it the canvas.
rﬂ Processing modeler == g‘

BR (& 2|2

extra & || | [Enter model name here] [Enter group name here]

E- 3 GDAL/OGR
B [GDAL] Projections
: ﬁ Extract projection
£y GRASS commands
% Raster (r.*) ‘%" Input
‘y rparam.scale - Extracts terrain param...
‘e rstream.extract - Stream network exr..
- Vector (v.*)
-y vextract - Selects vector objects from...
- ﬁ Orfec Toolbox (Image analysis) In
(=) Feature Extraction
: EdgeExtraction (gradient) ‘G Majority filter
EdgeExtraction (sobel)
EdgeExtraction (touzi)
Haralick Texture Extraction
Local Statistic Extraction
= Image Manipulation
i ExtractROI (fit) In
ExtractROI (standard) x
- «_"J QGIS geoalgorithms & Polygonize (raster to vect...éy‘
El- Veector geometry tools
: J’; Extract nodes
=1 Vector selection tools

Cut

Cut

‘. Extract by location
J’; Random extract
: f; Random extract within subsets

. Inputs | Algorithms = ]

9. Select “Vectorized’ from algorithm ‘Polygonize (raster to vector) as the Input Layer. We want
to extract the pixels that represent Croplands. The 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
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of this operation will be the final result, we need to name the output. Enter vectorized class as
the Output.
[ /; Extract by attribute mw

Parameters | Help |

Description | Extract by attribute

Input Layer
"Vectorized' from algorithm 'Polygonize (raster to vector)'

Selection attribute

Operator

Value

Output<OutputVector =
l lvectorized_dass l

Parent algorithms

[D elements selected IE]

Ok Cancel

10. Enter the Model name as vectorize and Group name as raster. Click the Save button.
r1'(f§ Processing modeler =nac g\

BR(2E|2

| vectorize

&

-3 GDAL/OGR
: GRASS commands

- Madeler-only tools
Orfeo Toolbox (Image analysis)
.

BB

)

: QGI5 geoalgorithms ‘ 9 Input

SAGA (21.2)

)

2}

In

|G Majaority filter

Cut

In

‘ﬁ Polygonize (raster to vect...éxy‘

In

—-’E Extract by attribute 5‘

Out
- wvectorized_class

11. Name the model vectorize and click Save.

_Inputs | Algorithms N .
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/5 Save Model

—

Q |_|. » waval » .qgis2 » processing » models ‘|""|| Search models

Organize * Mew folder

5.0 Favorites Date modified Type

B Desktop
& Google Drive
“El Recent Places

4 Downloads

Mo iterns match your search.

. qgis-tutorials

4 Libraries
@ Decuments
J‘ Music
[ Pictures
E Videos

= Computer v

File name: wvectorize -

Save as type: ’Pmcasing models (*.model} v]

# Hide Folders [ Save S ’ Cancel ]

N r

12. 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....

g
./ QGIS 28.1-Wien

Project Edit View m‘ Settings Plugins Vector Raster Database Web MMQGIS Processing Help

D _‘_ Create Layer > h ad, BRI g

/ Add Layer V: Add Vector Layer... Ctrl+5hift+v

Embed Layers and Groups... . Add Raster Layer.. Ctrl+5hift+R
Add from Layer Definition File.... % Add PostGIS Layers. .. Ctrl+Shift+D
Capy style /7 Add Spatalite Layer... Ctrl+5hift+L
Paste style I Add MS5QL Spatial Layer... Ctrl-+5hift-+M
Open Attribute Table @, Add Orade Spatial Layer... Ctrl+5hift+0
Toggle Editing €% Add WMSMWMTS Layer... Ctrl+Shift-+w
Save Layer Edits € AddWCS Layer...
Current Edits 7] Add WFS Layer...

Save As... ,ﬂ Add Delimited Text Layer...
Save As Layer Definition File...

Remove LayerGroup
Duplicate Layer(s)
Set Scale Visbility of Layer(s)
Set CRS of Layer(s) Ctrl+Shift+C
Set Project CRS from Layer
Properties...
Query...
= |abeling
= Add to Overview
Add All to Overview
= Remove All from Overview
Show All Layers Ctrl+5shift+U
— Hide All Layers Ctrl+5hift+H
Show Selected Layers
-~ Hide Selected Layers

| Browser Layers

Coordinate: -175.9,58.3 Scale :211,242,636 ¥ Rotation: 0.0 : ® Render @EPSG:“&SZE .

13. 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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4 QGIS 2.8.1-Wien

Project Edit View

NEBROR Fos e e e

Layers
P @ &

LC

layer Seftings Plugins Vector Raster Database Web MMQGIS [Processing | Help

A
— i, Graphical Mideler...
& History and Log...
5 Options...

2 Results Viewer...

» Commander

i
=R

hd _global 2004 tif
Ctrl+Alt+M

Browser Layers

-53.1,174.3 Scale ;211,242,563 v Rotation: 0.0

Coordinate:

Oerscazzs @

: X Render

14. Find the newly created model under Models > raster > vectorize
model.

. Double-click to launch the

 QGIS 2.8.1-Wien

By

Project Edit View
O LR
Layers

B v P@EE !
&3¢ [

Layer Settings Plugins \Vector Raster Database Web MMQGIS Frocessing Help

HOBpepRPLL- @

[,
=

LC hd global 2001.tif

NPSHHMVINAN

4

Browser Layers

Coordinate: 188.2,72.0 Scale ;311,477,501 | v| Rotation: | 0.0

» » U'L » I» [esw]
[Fx]

Processing Toolbox

Search...

El-Recently used algorithms
,[‘1 Field calculator
Polygon centroids
Clip raster by extent
/) Export{Add geometry colu...
& Majority flter
B a GDAL/OGR. [45 geoalgorithms]
-y GRASS commands [168 geoalg...
=8 # Models [1 geoalgorithms]
[} raster

(- Tools
- ? Orfeo Toolbox {(Image analysis...
-~ 1 QGIS geoalgorithms [99 geoal...
g SAGA (2.1.7) [235 geoalgarith
- |& scripts [0 geoslgorithms]

B-H-3-8

Advanced interface

Oersenx @

-
% Render
=

15. Select LC_hd_global 2001 as the Input and click Run.
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-

£ vectorize

an

Parameters | Log | Help |

Input
LC_hd_global_2001.tif [EP5G:4328]
vectorized_dass

[Save to temporary file]

® Open output file after running algorithm

16. You will see all the steps being executed without any user input. Once the processing finishes, a
new layer vectorized_classwill be added to QGIS. Let’s improve the model a little bit. Right-

")

click on the vectorize model and select Edit model.
(7 QGls 2.8.1-Wien [E=NEER)
Layer Settings Plugine Vector Raster Database Web MMQGIS Processing Help
> » J L > l > |i§w

Layess
- ? j E o Search...
vectorized dlass ntly used algorithms
mﬂﬂl—ﬁf Polygon centroids
- - Clip raster by extent
¥ ExportfAdd geometry colu...
& Majority filter
GG vectorize
a GDAL/OGR [45 geoalgorithms]
RASS commands [168 geoalg...
Models [1 geoalgorithms]
aster

DEEBRLR (OS2 sRlPLR> &

Execute as batch process

Edit rendering styles for cutpu

L T - I___ rk e @ |
e 12 as the class value. Instead, we can specify it as a input

17. In Step 12, we hard-coded the valu
parameter which the user can change. To add this, switch to the Inputs tab and drag the +

String to the model.
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r“( Processing modeler @M‘
=B R & B s

)~ Parameters vectorize
- db Boolean
& Brent
R File
- dF Number
i~ db Raster layer

g
¢~ dF Table
b Table field
- ®R Vector layer

|b Palygonize (raster to Vect---éxy‘

Out

In

| 7 Extract by attribute 5‘

Out
- vectorized_class

Inputs | Algorithms ,

18. Enter the Parameter Name as Class. Enter 12 as the Default value.

f ™
.#: Parameter definition m

Parameter name | Class

e y

19. We will now change the Extract by attribute algorithm to use this input instead of the hard-

coded value. Click the Edit button next to the Extract by attribute box.
£ Processing modeler =
mE R[]

EF Parameters

4F Boolean
oF Extent

- dp File

- dp Number
dF Raster layer
4 String
4k Table

- dp Table field

4P Vector layer

In

& Majority filter

out

In

‘ﬁ Polygonize (raster to vect...s‘ ‘4}- Class

In

7 Extract by attribute m
i

Out
“¥ vectorized_class

Inputs | Algorithms |
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20. Click the dropdown arrow for Value and select Class. Click OK.
r,ﬁ Extract by attribute m‘

Parameters | Help |

Description | Extract by attribute

Input Layer

"Vectorized' from algorithm 'Polygonize (raster to vector)' -
Selection attribute

DN -
Operator

= -

Value
Class ; :I
vectorized_dass

Parent algorithms

[ 0 elements selected ]D

OK Cancel

21. You will see from the model diagram that the Extract by attribute algorithm now uses 2 inputs.
The modeler has a shortcut to launch the model and test it. Click the Run button from the
toolbar.

-
/¢ Processing modeler

EE[%[B[

=8 P:arameters Run model vectorize
- 9F Boolean

- dp File
4F Number
dF Raster layer
4k String

- dp Table

- dp Table field

R Vector layer In

‘ aF Input

‘G Majority filter

Cut

In

‘ﬁ Polygonize (raster to Vect...é‘ ‘ 95 Class

Cut

In

;’5 Extract by attribute

Cut

‘ - vectorized_class

Inputs | Algorithms J ‘l _l

22. Notice that the model dialog has a new editable field called Class. Enter 16 as the Class value
and click Run.
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’
% vectorize

Parameters | log | Help |

Input
LC_hd_global_2001.t4f [EP5G:4326]

Class

15

vectorized_class
[Save to tempaorary file]

¥ Open output file after running algorithm

23. Once the processing finishes, you will see that with just a click of a button we were able to run a
complex workflow and extract the area for class 16.
# QGIS 2.8.1 Wien (o 0 e

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

DEERSR 40%2LsHPLR-[@ -B- -0
Layess Processing Toolbax
|_ml - T @& o Search...

vectorized class =~ Recently used algorithms
vectorized_class Polygon centroids
LC_hd_global_2001.tif Clip raster by extent
) Exportfadd geometry colu...
@ Majority filter
i # vectorize
- E GDAL/OGR. [45 geoalgorithms]
- ‘g’ GRASS commands [168 geoalg
- Models [1 geoalgorithms]
- Orfeo Toolbox (Image analysis
' ¥l QGIS geoalgorithms [39 geoal
B g SAGA (2.1.7) [235 geoalgorith
|

E
Scripts [0 geoalgorithms]

Identify Results | Browser Layers Advanced interface

Coordinate: -166.8,104.4 Scale  :251,451,476 | Rotation: 0.0 : % Render @EPSG:4326 [ ]
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24. Now that our model is ready, we can run it just as easily on a new raster layer. Load

the LC _hd_global 2012.tif.gz file by going to Layer > Add Layer > Add Raster Layer..

the vectorize” model from the Processing Toolbox panel.

/ QGIS 2.8.1-Wien

By

Project Edit View Raster

DEERBOLR A0S 2R POR-[@
Ve o »,?wa = o

B |5 % ¥ Lc hd global 201268
vectorized_class

Layer Settings Plugins Vector Database Web MMQGIS FProcessing Help

i vectorized_class
B LC_hd_global_2001.tif

SHDIN S

| Identify Results | Browser Layers

Coordinate:

207.9,154.7 Scale :251,451,476 |~ Rotation: | 0.0

» » N‘L » l» fesw

Processing Toolbox

Search...

) Recently used algorithms
Polygon centroids
Clip raster by extent
-+ £ Export/add geometry colu...
Majority filter

B GDAL/0GLT45 geoalgorithms]
B @' GRASS commands [168 geoalg...
Models [1 geoalgorithms]

B Orfeo Toolbox {(Image analysis...
B # QGIs geoalgorithms [99 geoal ..
B % SAGA {2.1.2) [235 geoalgorith

& scripts [0 geoalgorithms]

Advanced interface

Oerseux @

=
%/ Render
-

25. Pick the LC_hd_global 2012 layer as the Input and click Run.

/i vectorize

=)

Parameters | Log = Help

1
Imput

LC_hd_global_2001.tif [EPSG:4326]

LC_hd_alobal_2001.tif [EPSG: 4326
LC_hd global 2012.tif [EPSG:4328

=)

12
vectorized_class
[Save to temporary file]

| Open output file after running algorithm

Cloze

.. Click

26. Once the new output is loaded, you can compare the changes in the Croplands from 2001 to

2012.
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.
£ QGIS 2.8.1-Wien

(=[5 s

OBE 8

B

T @ @E L

vectorized class
LC_hd_global_2012.tif
vectorized_class
vectorized_class
LC_hd_global_2001.tif

Project Edit View Layer Settings Pluging Vector Raster Database Web MMQGIS Processing Help

Q0B P L FIHPLA- (@

3 » [\ L 3

Processing Toolbox

Search...

[l Recently used algorithms

Polygon

Clip raster by extent
/| Export/Add geometry colu...

& Majority

l » |C W

centroids

filter

o vectorize
" a GDALJOGR. [45 geoalgorithms]
" ‘g GRASS commands [168 geoalg...
" Models [1 geoalgorithms]
" Crfeo Toolbox (Image analysis...
" ‘| QGIS geoalgorithms [99 geoal ...
[ && SAGA (2.1.7) [235 geoalgorith...

- | Scripts [0 geoalgorithms]

N

HEOHIDIINSNS

N\
4

.r.

Scale  1:19,213,646 |~ Rotation: 0.0

. Identify Results | Browser Layers

Coordinate:

27. It is always a good idea to add documentation to your model. The modeler has a built-in Help
editor that allows you to embed help directly in the model. Right-click the vectorize model and
select Edit model.

rﬂ QGIS 2.8.1-Wien

Advanced interface

@herseiazze @

47.93,15.40 2 %/ Render

L

oy

SN

Project Edit View Layer Settings Plugns Vector Raster Datsbase Web MMQGIS Processing  Help

NEBRLR A0%2280P0LR (@

s

» 3 [L » l » |C5w
Processing Toolbax
Search..,

M= 9@ E L

vectorized class [ Recently used algorithms
LC_hd_global_2012.tif g Polygon centroids

vectorized_class Clip raster by extent
vectorized_class | Export/Add geometry colu...
LC_hd_global_2001.tif Majority filter
iﬁ vectorize
b GDALJOGR. [45 geoalgarithms]
y GRASS commands [163 geoalg...
@ i@ Models [1 geoalgorithms]

Execute
Execute as batch proc
Edit rendering styles 1

[ g Seripts [0 ¢

Edit model

28. Click the Edit model help button from the toolbar.
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ET—

-
/1 Processing modeler

XEE
= Parameters wvectorize

~ 9P Boolean

~ 9P Extent
9k File

~ g Number
dF Raster layer |%

Input

~ 8F String e

- dF Table

- P Table field

- dp Vector layer In

|G Majority filter

Cut

In

|ﬁ Polygonize (raster to vect...$| | 98 Class

Out

In

‘ # Extract by attribute 5

Out

|* wvectorized_class

&

tputs | Agritms | O Iz an

29. In the Help editor dialog, select any item from the Select element to edit panel and enter the
help text in Element description. Click OK. This help will be available in the Help tab when you

launch the model to run.

rd ™y
#; Help editor M

Algorithm description

Algorithm applies a majority filter to the given raster, converts it to vector and extracts the
given class as polvgons.

Input parameters

Input

Classified landuse raster

Select element to edit Element description
- Algaorithm description Classified landuse raster
£l Input parameters

i Algorithm help written by
- Algorithm wversion

Canc
N
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(c) Automating Map Creation with Print Composer Atlas

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

i -
% Add vector layer M

Source type

® File Directory Database Protocol

Encoding | System

Source

Dataset | C:Users\Ujaval\Downloads\HI_Wetands.shp. zip

3. Select the HI_Wetlands_Poly layer and click OK.

-
£ Select vector layers to add...

Layer ID |La1_fer name Mumber of features Geometry type

=0 HI_Wetands_Historic_Map_Info 1 Polygon

: HI_Wetands_Linear 1408 LineString
HI_wWetands_Metadata 118
HL Wetlands Paly

4. 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.
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g
4 QGIS 2.8.1-Wien

Project Edit View Settings  Plugins Vector Raster Datsbase Web MMQGIS Progessing  Help
D = Create Layer
= el Add Layer
Embed Layers and Groups... Add Raster Layer...
Add from Layer Definition File...

Add PostGIS Layers... Ctrl+Shift+D
Copy style Add Spatialite Layer... Ctrl+Shift-+L
Paste style Add MSSQL Spatial Layer...  Cirl+Shift-+M

| Open Attribute Table Add Oradle Spatial Layer... Cirl+5hift+0
Toggle Editing Add WMS \MIMTS Layer... Cirl+5hift-+/
Save Layer Edits Add WCS Layer...

Current Edits Add WFS Layer...
Save As... Add Delimited Text Layer...

Save As Layer Definition File... -m

Remove Layer/Group

Duplicate Layer(s)

Set Scale Visibility of Layer(s)

Set CRS of Layer(s) Ctrl+5hift+C
Set Praoject CRS from Layer

Properties...

Query...

Labeling

SO INSANS

N g0

< Add to Overview
Add All to Overview
Remove All from Overview
Show All Layers Ctrl+5hift+U
Hide All Layers Ctrl+5hift+H
Show Selected Layers
Hide Selected Layers

| Browser Layers

Coordinate: 359901, 2457350 Scale | 1:3,666,782 | ¥ Rotation: 0.0 : ® Render @EPSG:ZGQ(M

5. Go to Project » New Print Composer.
(7 QGis 2.8.1-Wien [E=ET)

Project | Edit View Layer Settings Plugine Vector Raster Database Web MMQGIS Processing Help

Sl | aoBELerRPL R4 B- - B &
Mew From Template .
Open Recent

B save cirl45

[ saveas... Cirl+5hift+5

% Save as Image...
o -
! ProjectProperties...  Cirl+5hift+P .

Compose

“, Composer Manager...
Print Composers

Exit QGIS

. Browser Layers

Coordinate: 365458,24379%4 Scale | 1:3,602,462 | v Rotation: 0.0 : % Render @EPSG:ZGQO‘} [ ]
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6. Leave the composer title field empty and click OK.

(9 [

Create unigue print compaoser title
(title generated if left empty)

’
¢ Composer title

7. Go to Layout > Add Map.

-
/i Composer 1

SET]

RNAePLALR LRI LRE @ile ¢ »

%[

‘|

=

rEFH aEHCe

1oo|
[N NN

[
|
+]

&,
/‘7
)

o
[

22 P

Bl

x: -16.4177 mm

Composer Edit View |Layout | Aflas Settings
O Ea—
i, Add Label
'

b

Add Scalebar

5 Add Legend

Eb Add Image

7 Add Arrow

Add Attribute Table
% Add HTML

Move [tem

':'ﬂ Maove Content

1 Group

1 ungroup

7 Raise

T Lower

' Bring to Front

7 Send to Back

.:-i Lock Selected Ttems
3 Unlock All

v
C

Cirl+G
Ctrl+shift+G
Cri+]
crl+
Cirl+5hift+]
Ctrl+5hift+[
ChriH
Ctrl+Shift-+H

Items

PR PR PR

| Command history |

Items

|-u |Ei |n:em

Composition | Item properties | Atlas generation |

Item properties

y: 170,041 mm page: 1

45.1%

-

8. Drag a rectangle whil

T. Y. B. Sc. (Iniormation Technology) SEMESTER VI

B0

|

EI

a5l

S

SO \TJdrEPpgeaEve

v [Rannilann

|w|wuw|1w50||w

T PN P o

Items | Command history |

Trems
18 [ |
® Map0

Compositon  Item properties | Atias generaton |

Ttem propesties

Map 0
¥ Main properties
Cache
Scale 2281015
Map rotation | 0.00
%) Draw map canvas items

Lock ayers for map item

[ Lok layer styles for map item

W Extents

Xmin | 356879.415
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9. Scroll 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.

 Composer1 (= [E ]

Composer Edit View Layout Atlas Settings

BLGQRoEBegEkhroee NPT OLNaadEH Bl ¢

P B e R R R ttems | command history |

Items

-50 ‘

| [ |rem
. Map 0

?|

Composition Item properties Atlas generation
Item proparties
Map 0

AL

Set to map canvas extent

View extent in map canvas

M

[w] ® controlled by atias

® Marginaround featre | 10% @ o S

Predefined scale (best fit)
Fixed scale

..

Em\Cd I EPTaESe

P Grids

P Overviews

o,

P Position and size

P Rotation

» Frame

Gl

P %/ Background

3 al [EN D3]

x: 313.686 mm y: 62,1528 mm page: 1 45,1% * | 1item selected

. Switch to the Atlas generation tab. Check the Generate an atlas box. Select the county10 as
the Coverage layer. This will indicate that we want to create 1 map each for every polygon
feature in the county10 layer. You can also check the Hidden coverage layer so that the features
themselves will not appear on the map.
[/ composer1 =
Composer Edit View Layout Aflas Settings
IEEEJEQ_@%@M’ o NP PP PRAECLE @l ¢

o P B PR BR[| e command hstory |
Tiems

| [& [rem
x Map 0

50 ‘

i

Composition Item properties Atlas generation

] Atlas genaration
Th X Generate an atlas

w Configuration

50‘

Coverage layer () county 10

X Hidden coverage layer
L —

¥ Output

i

Output filename expression

‘output_'||$feature

Single file export when possible

150|

ﬁm\%dﬁHWE@EBG
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11. You will notice that the map image does not change after configuring the Atlas settings. Go
to Atlas > Preview Atlas.
r,?," Composer 1 lilﬂlg1

Composer  Edit  View Layout m Settings
&& Preview Atlas Crl-+Alt+/ _, @ —o o—a — =
QLR ;_l, e NP PP CREECE e ¢ -

VB | # previous Featre i+, coe LR P e Command history |
% NextFeature Cirl+, Ttems
@ LastFeature Ctrl+> |-- |r"i |ItEm |

Ll

50|

=0 Print Atlas... x Map 0
L‘E Export Atlas as Images...
‘i Export Atlas as SYG...
Y4 Export Atias as POF..
& Atlas Settings

°|

Compaosition Item properties Atlas generation

] Atlas generation
Th X Generate an atlas

w Configuration

APTaHEY G

-

[0
rir
|

[+]

Coverage layer (- county10

3 Hidden coverage layer

w Output

mn|

1],

Output flename expression

‘output_||$feature

Single file expart when possible

&8 il \ & of

Sort by [

200 ‘

250‘

X! 243,334 mm y: 0 mm page: 1 45,1% | 1item selected

12. 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.
. Composer 1 lﬂlﬂlg
BOLRpRBenkhhoe HNALLPR YWHEaCF @ ¢

..P..‘.l‘..‘|59‘.. ,,‘,|1?°,,‘|,‘,,‘1,50,‘,“,,‘)2"‘,’0,,, ‘...F?q”\‘..‘.lsgq” Ttems | Command history
Items

B
F Map 0

-50‘
I

f

Compoasition Item properties Atlas generation

Atlas generation

X Generate an atlas

El

w Configuration

rEPE aEs e

®
)
[+]

Coverage layer () county10

X Hidden coverage layer

w Output

il

Output filename expression

‘output_'||$feature

Single file export when possible

gé Sort by [ |V] E]
13. You can preview how the map will look for each of the county polygons. Go to Atlas » Next
Feature.

el

&8 il \ & of
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-
/i Composer 1

Composer Edit View Layout Settings

[ESREEE===)

LR B
P

-50 |

1

Preview Atlas

K First Feature
4 Previous Feature

= Print Atas...

Ctrl+Alt+/
Cirl+<
Ctrl+,

& LestFeature E! Crl+>

[y Export Atias as Images...

‘i Export Atlas as SUG...
)‘Eﬁ Export Atlas as PDF...
& Atlas Settings

> NPLPRE OXEELE Eee -
TR - PR o I

Items Command histary

Items

|v ||.,' |ItEm
% Map 0

Compasition Item properties Atlas generation

APT eaHEYe

mnp
I
+]

1uo| 50|

150‘

Atlzs generation
% Generate an atlas
w Configuration
Coverage layer (= county 10
R/ Hidden coverage layer

—

Filter with

W Output
Output filename expression

‘output_'||$feature

&8 [\ & of

2ou|

Single file export when possible

Sort by [

250|

x: -7.03617 mm y: 0mm

page: 1

45,1%

¥ litem selected Atlas feature 1of 5

£

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

./} Composer 1

.:.Elg

Composer Edit View Layout Atlas Settings

LR B

|5n ‘mn

I

witnn ol an s

Begpikhoo Nprppg 90aacl @k e -
PN PO = PO [:ohy)

Items Command history

Tems
=6 [ |
x Map 0

Composition Item properties Atlas generation

I

AP aEYc

amo
iz
a

1nn| ‘ O

.

ad [l \ & of

znn| i

Atlas generation
X Generate an atlas
W Configuration
Coverage layer (7 county10
X Hidden coverage layer

—

Filter with

¥ Output
Output filename expression

‘output_'||$feature

Single file export when possible

Sort by [

20

x: 295,519 mm

y: 85,6067 mm

page: 1

45.1%

- | litem selected

Atlas feature 2 of 5

15. Let’s add a label to the map. Go to Layout » Add Label.
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- ~
# Composer 1 E@u

Composer Edit WView |Layout | Atlas Settings

IEEJZ% o NPPPR PP RELE [Eee -
....P..H“?:”‘ddﬁﬁ‘e"a’ 3 .P?qul‘...lzﬁo‘..l..“}g?qu

il Items Command histary
5 AddLegend Items
1, Add Image |-- |,", |ItEm |
/" Add Arrow i Map 0
Add Attribute Table

2 Add HTML

Mave [tem v

& Move Content C

=1

]

7 Group Ctrl+G Composition | Item properties | Atias generation
J Ungroup Crl+shift+G Atlss generation

Raise ctrl+] X Generate an atlas

APRF aEse

=

Lower Ctrl+[
e ] Bring to Front Ctrl+Shift+] =
y (=]
! Send to Back Cirl+shifte] | e C- T LA

W Configuration

mmp
I

[+]

1oo|
[N NN N

[ LockSelected Items  Ctrl+HL ; %/ Hidden coverage layer

¥ Output

150‘

Qutput filename expression

‘output_'||$feature

& il 1 o

Single file export when possible

Sort by [

200‘

250|

x: 40,458 mm v: 0 mm page: 1 45,1% - | litem selected Atlas feature 2 of 5

16. Under the Item properties tab, click Insert an expression... button.
/: Composer 1 E@g

Composer Edit View Layout Aflas Settings

BRORbRBegkiee P voagacd Eke

50 100 150 0 50 0
P PR PR PO rtems | command history |

50

i

Composition | Item properties | Atlas generation
Item propertes
Label

AP aEY

il

W Main properties

mn
gy
]
|

QGIs

100‘
i

Render as HTML

150|

Insert an expression...

&8 il "\ & o

200|

1

Horizental margin | 1.00 mm

Vertical margin 1.00 mm

L

Horizontal alignment

3 ® left ) Center Right E
x: 317.214 mm y: 87,3658 mm page: 1 45,1% | 1litem selected Atlas feature 2 of 5

17. The label of the map can use the attributes from the coverage layer.he concat function is used to
join multiple text items into a single text item. In this case we will join the value of
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the NAME10 attribute of the county10 layer with the text County of. Add an expression like

below and click OK.
concat('County of ', "NAME10")

18. Adjust the font size to your liking.

s
/i Composer 1

[ESRESE =)

Composer Edit View Layout Atlas Settings

BB

‘100

0|

°|

B el lpe @
N T N

N T L

County bf Hawaii
tVI’|

&P gEEY &

e
[+]
7RG 1

150|

&8 [l & o

200|

BPpPpLR 9L4
.

P,

Items Command history |

Items

805 @l e

|u |' |Ihem

i3 [%o concat('County of ', "...
% Map 0

Composition | Item properties | Atlas generation
Item properties

Label

W Main properties

[%% concat{County of ', MAME 107)%]

Render as HTML %

Insert an expression...

22

x: 317.8 mm ¥: 53.944mm page: 1

45.1%

~  litem selected

Font color
Horizontal margin | 1.00 mm

Vertical margin 1.00 mm
Horizontal alignment
Left ® Center Right

Atlas feature 2 of 5

:

19. 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.

-
./ Composer 1

S E

Composer Edit View Layout Aflas Settings

P B

‘:5.”\‘.‘.

q

wEll

S

=

Em\%dfﬂWE@EEG

G

BRORoRekhoee NP dhaadcl @ee -

B I . =

Wetlands Map
County of Hawaii

§
2

L

o] )] rtems

[= |@ [rem
Wetlands M
[%mnmtfc nty of,
Map0

Command history
Irems

Composition | Item properties | Afias generation

Item properties

Label

==

x: 315,455 mm ¥: 110.82mm page: 1

Horizontal margin | 1.00 mm

Vertical margin | 1.00 mm
Horizontal alignment
left ® Center © Right

Atlas feature 2of 5
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20. 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.

-
/. Composer 1

)

Composer Edit View Layout Settings
Ez Ej @ ._Previewaﬂas Ctrl+alt+f
= " |l First Feature Ctrl+<
. FI o I|I , 4 Previous Feature Ctrl+,
& Next Feature Ctrl+.

f> TET - S ——

=l Print Atlas...

50|

l:}ﬂ Export Atlas as Images...
Cﬂ Export Atlas as SVG...
}fq Export Atlas as PDF...

& Atlas Settings

f

County of Maui

APHEESG

mn
-+
100| 50|

150|

&3 il \ & ol

200 |

e NPPPR PPaECE Elee
-

L

x: 38,1126 mm i 0 mm page: 1 45.1% -

Items Command history |
Items

| w | ] |Ihem
Wetlands Map
[% concat{County of ', =...
Map 0

Compaosition Item properties Atlas generation |
Ttem properties
Label

¥ Main properties

Wetlands Map

Render as HTML

Insert an expression...

——

Horizontal margin | 1.00 mm

Vertical margin 1.00 mm
Horizontal alignment
Left ® Center Right E
Atlas feature 5of 5

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

-
£ QGIS 2.8.1-Wien

:.IEIQ

DEBRBREN
Layers
@ = @O L

B W1 Wetlands_poly i Zoom to Layer

Show in overview

& Bemove
| Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles »
Open Attribute Table
Save As...
Save As Layer Definition File...
Filter...

Show Feature Count

Rename ! |

Browser Layers

Coordinate:

397865,2542841

Project Edit View Layer Setfings Plugins Vector Raster Datsbase Web MMQGIS Processing Help

SOBEL FPRPLR - B - B &

T

scale | 1:3,502,462 |~ | Rotation: 0.0 2 ¥ Render @erscizeond @

T. Y. B. Sc. (Iniormation Technology) SEMESTER VI

151

Teacher’s Reierence Manual




USIT6P4 (piscipline Specific Elective Practical) (Princzp[es ofgeogmpﬁic Information Systems Practical
- _____________________________________________________________________________________________________________|

22. 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.

( B
¥ Layer Properties - countyl0 | Style m
[

%, General Inverted polygons

Sub renderer: 1 Single Symbol

Merge polygons before rendering (slow)
Unit Millimeter -
Transparency 0% OZ
R

Symboals in group

é---lj Fill
[ simple fil

. . ic-o-0-b
corners diagonal  dotted green land

f(i Metadata & I:] E] Save

W Layer rendering

Layer transparency

Layer blending mode ~  Feature blending mode

[

Style - oK. |: Cancel

23. Switch to the Print Composer window. If we want the effect of the inverted polygons to show,
we need to uncheck the Hidden coverage layer box under Atlas generation. You will now see

that the rendered image is clean and areas outside the coverage polygon is not visible.
'f Composer 1 lilglgw

Composer Edit View Layout Aflas GSettings

BRI Rehhkhoeoe NPPpOoC 9Uaa8CF @kee-

50 100 150 0 50 0 i
\.P....l.\.\|....l\.\.|.... .\.\|....|..\.lz.u...l...\F\.\.l....F?\L. Items | Command history

Items

| - | v ] | Item |
E Wetlands Map

it [% concat{County of |, "...

x Map 0

el

Movne

Wetlands Map

County of Maui Composition Item properties Atlas generation
Atlas generation

X Generate an atlas

&0 aEY o

=l

W Configuration

[T
Ny}
|

o

Coverage layer () county 10

Hidden coverage layer
T — ]

¥ Cutput %
Output flename expression

‘output_'||$feature

Single file expart when possible

Sortby [ |v] E]

1ou| .

150‘ )

&8 [l \ & of

2uo| )

250‘

3 311.937 mm ¥ 23.4539 mm page: 1 45.1% | litem selected Atlas feature 5o0f 5

24. There is one problem though. You can see areas of the map that are outside the coverage layer
boundary but still visible. This is because Atlas doesn’t automatically hide other features. This
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can be useful in some cases, but for our purpose, we only want to show wetlands of the county
whose map is being generated. To fix this, switch back to the main QGIS window and right-

click the countyl10 layer and select Properties.
['% Composer 1 bl |
BRI RepRRoee NPpPpee PHadacE @ee -

P B R R PR PR R e [ commendbtory ]
Trems

)

Fl

Wetlands Map

County of Maui Composition  Item properties | Atlas generation
Tiem praperses

Map0

O

¥ Main properties

Cache | Update preview
S

bg

Scale [oooooo I K =

Map rotation | 0.00 ® =R =8

T

% Draw map canvas items

Lock layers for map item

=l

El\NCd & EPTEESS

[ Lock layer styles for map item

w Extents

Xmin | £14017.022

20

Ymin | 2236799.045

Xmax | 876017.022

¥max | 2379799.046

eI

3 [

x: 303,728 mm ¥: 38,1126 mm page: 1 45.1% ~ | Litem selected Atlas feature 5 of 5

25. In the Style tab, select Rule-based renderer as the Sub renderer. Double-click the area
under Rule.
[ ,ﬂ Layer Properties - countyl0 | Style m1

\‘ General Inverted polygons | =

Sub renderer: Rule-based

&8 Labels Merge polygons before rendering (slow)

Label Rule Mini. scale Max. scale Count | Duplicate count
S Fields |

Rendering
- Display
,Q Actions
” |
Y Joins

|n Diagrams

q Metadata
o) A =] | Refine currentrules ¥ | | Count features Rendering order...

W Layer rendering

Layer transparency C

Layer blending mode MNormal * | Feature blending mode MNormal

stie -
26. Click the ... button next to Filter.
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d N
j; Rule properties m

Label || I

Filter

Description

Scale range

Minimum (=)

y [ Maximum (=)
(exdusive) [1.1IIID,DDD |v

(indlusive) >~ [ L

% Symbol

Unit Millimeter -
Transparency 0% O:l

Symbals in group * | Open Library

é---D Fill
[ ] simple fil

corners diagonal dotted green land water ﬁ
| @
[ |

®/[=](a][e)[=][ s

27. In the Expression string builder, expand the Atlas group of functions.
The $atlasfeatureid function will return the currently selected feature. We will construct an
expression that will select only the currently selected Atlas feature. Enter the expression as :

$id=$atlasfeatureid
i ,)’5 Expression string builder M‘

Expression | Function Editor |
Expression Functions

| | I | e | Search Batlasfeatureid function

4id = <atlasfeatureid [ Operators Returns the feature id of the current

[#- Conditionals row while using atlas. This enables you
to use features of atlas in rules and for
example show or hide features based
on their id.

Syntax
[* Geometry -

~Record fatlasfeatureid

| - Sid J Arguments
Carrentreare

uu‘d
gihh:‘fat‘;"e Example
- attribu

- Custom

None

$atlesfeatureid = $id

Satlasfeatureid
~E&atlasgeometry

- Sfeature

- $numfeatures
[*}- Composer
[ Fields and Values
[# Recent (generic)

|

Output preview: 0

o

F
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28. Back in the Print Composer window, click the Update preview button under Item properties tab
to see the changes. Notice that now only the area covering the county boundary is shown.

.
/ Composer1

P =

Composer Edit Wiew Layout Aflas Settings

alBranin R

|1OO , ‘150

Wetlands Map
County of Maui

QREBeRRRe NBPP2 YHaach @k«
AT =: PPN =<Ii

e I

Bl

&l NG of &

.,

e

x: 303.728 mm y:-2.93174mm  page: 1 45.1% + litemselected

fpo || ttems

| = | ) |ltem

] Wetiands Map

[% concat{County of ', *...
Map 0

Command history
Irems

Composition | Item properties | Atlas generation |

Item properties

Map0
¥ Main properties

Cache ~ | Update preview

Scale
Map rotation | 0.00 ® =

% Draw map canvas items

Lock layers for map item

[ Lock layer styles for map item
¥ Extents

Xmin |614017.022

¥min | 2236799.045

Xmax | 876017.022

¥ max | 2379799.046

i [*]

Atlas feature 5of 5

29. We will now add another dynamic label to show the current date. Go to Layout » Add Label and
select the area on the map. ClickInsert an expression button.

-
./ Composer 1

= B [ |

Composer Edit View Layout Atlas Settings

P P

|100 ‘150
| R B R AR S I R R '

i

ol

Wetlands Map
County of Maui

AP aHESe

e

[ 1]
Ny}
I

a

100‘

5 .t

&8 M NG o
|I

BRoORAbRBaRhhoe N8 PO2 ©0aacE [@e e
wnn B aflnnnnlean afin el Boal

Items Command history

Items

. | a8 |Ihem
® <label>
i Wetlands Map
[% concat{County of ', ™...
Map 0

Composition | Itemproperties | Atlas generation

Item properties
Label

W Main properties

Render as HTML

Insert an expression...

hi

200‘

F..

x: 318.387 mm y: 131.928 mm page: 1 - | 1item selected

Font color

Horizontal margin = 1,00 mm

Vertical margin 1.00 mm

Herizontal alignment
o Left

Center Right

Atlas feature 5of 5
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30. Expand the Date and Time functions group and you will find the $now function. This holds the
current system time. The function todate() will convert this to a date string. Enter the expression

as below:

concat('Created on: ', todate($now))

r
/: Insert expression

Expression Function Editor |

Expression
= e - el Jiadin]l e

‘
concat('Created on: ', todate( Snow )) I

Functions

t- Operators
- Conditionals
o~ Math
~ Conversions
il Date and Time

coneat() funetion
Concatenates several strings to one.
Syntax

concat(stringf, string...J)

String

lower Arguments

- upper

- title string — is string. & string

- trim

- wordwrap

- length

- replace
regexp_replace
regexp_substr
substr

- concat

- strpos

- left

- right

- rpad

- lpad
format
format_number
format_date

- Color

t- Geometry

- Record

t- Custom

- Atlas

- Composer
- Fields and Values

Recent (generic)

Example

concal("s,'t’c,'d, e’} — ‘sbcde’

4

Output preview: Created on: 2015-04-30

OK Cancel

Lo

31. Add another label citing the data source. You may also add other map elements such as a north
arrow, scalebar etc. as described in Making a Map tutorial.

r
# Composer1

HE—)

Composer Edit View Layout Afas Settings

BLROLURDE &R glGe e
anlfnnanananliunr

2HAepPL
R PPN - P =

PR a8LE [@le«

|1uu |150 Items
[N N N N

Command history |
Items

-s0 |

- | a8 |Ibem
x Data Source: Office of P...
[% concat(Created on: ...
Wetlands Map
% concat{'County of ', "...
ap 0

il

Wetlands Map

County of Maui

Compasition Item properties | Atias generation
Atlas generstion

X Generate an atlas

L,

w Configuration

Coverage layer () county 10

Hidden coverage layer

—

mu‘
e

Filter with

w Output
Output filename expression

‘output_||$feature

150‘
ol

Em\Td FEPTIHEY

0[]

Single file export when possible

Created en: 2015-04-30

Dsta Source:
Office of Planning, State of Havai Sortby |

c2 I

Rezc Y

x: 316,041 mm

y: 99.6791 mm page: 1 Atlas feature 5of 5
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32. Once you are satisfied with the map layout, go to Atlas » Export Atlas as Images.

-
% Composer 1

= | B [ |

Composer Edit View Layout Settings
EZ Ej @ " :@]Previewaﬂas
=S S lﬁ Eirst Feature

nalfinrananns

Ctrl+Alt+
Cirl+<
Cirl+,
Ctrl+
Cirl+>

4 Previous Feature
# NextFeature
| LastFeature
=0 Print Atlas...

s

E,‘ Export Atlas as Images...
“gn Export Atlas as SVG...
/%y Export Atlas as PDF...
& Atlas Settings
County of Maui

0|

e

ol

150‘
L

SA\NCd FEFPTOEHGE

Data Source:

Oifice of Planning, State of Havsi Created on: 2015-04-30

o,

e NP PP
S T

2sn|

x: 62,1528 mm y: 0mm page: 1 45.1% i

PN e8C0F [Eee -
Command history |
Items

- | &8 |Ibem
x Data Source; Office of ..
[% concat{Created on: *,...
Wetlands Map
% concat{County of ', *...
ap 0

Composition Item properties

Composition

Atlas generation |

W Paper and quality
Presets A4 (210x297 mm)

Width 297.00

210.00

Units mm

!<
@@ @

Height

<]

»

Mumber of pages 1

4

@ @

Orientation

4

Landscape
Page background

Export resolution 300 dpi

Print &s raster

World file on

[mzpo

P Guides and Grid

[

Atlas feature 5 of 5

33. Select a directory on your computer and click Choose.

34. 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.

=) B |

@uv| ..+ ujaval » Downloads » hawaii

- | 3 | | Search hawaii

Organize * ™ Preview w Share with + Print Mew folder

0 Favorites Llame

Date modified

Type

Ml Desktop ™ output_1.jpg

30-04-2015 18:56

JPG File

& Google Drive ™ output_2.jpg

&l Recent Places ™ output_3.jpg
& Downloads ™ output_4.jpg
|| ggis-tutorials ™ output 5.jpg
- Libraries

@ Documents

J" Music

[E] Pictures
B videos

1M Computer
&, Local Disk (C)

f! Metwork

State: 28 Shared
Date taken: Specify date taken

output_1.jpg
JPG File

Tags: Add a tag

30-04-201519:56
30-04-201519:57
30-04-201519:57
30-04-201519:57

Rating: .7 3§ U7 W7 o4

IPG File
PG File
PG File
IPG File

Dimensions: 3507 x 2480
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35. Here are the map images for refeence.

Wetlands Map

County of Honolulu

Data Source: . _04-
Office of Planning, State of Hawaii Created on: 2015-04-30

Wetlands Map

County of Hawaii

Data Source: " _04-
Office of Planning, State of Hawaii Created on: 2015-04-30
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Wetlands Map

County of Kauai

Data Source: " _04-
Office of Planning, State of Hawaii Created on: 2015-04-30

Wetlands Map

County of Kalawao

Data Source: . -04-
Office of Planning, State of Hawaii Crescted on: 20150450
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Wetlands Map
County of Maui

Data Source: 5 _04-
Office of Planning, State of Hawaii Geegiedon: 20050460
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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.
Theory
The aim of this practical is to focus on the validation steps that should be performed during data
cleaning. These include three types of checks:
1. Structural checks: e.g. unique ID, duplicates, format
2. Validation of plausibility - possible range of values e.g. min/max expected age
3. Logical checks - inconsistencies in answers e.g. occupation/age
The practical will be conducted using Microsoft Excel and QGIS software. The practical will be
performed in the following stages
1. Developing a data cleaning plan
. Performing Structural data checks
. Verifying the plausibility of data
. Performing Logical data checks
. Verifying coordinates of mapping data
Preparing data for mapping.

Procedure
The following steps we need to perform in the Stage | of developing a data cleaning plan
1. Open the “Kenya epidemiological data.xls” in Microsoft Excel. Additionally open the
corresponding dictionary “Kenya epidemiological dict.xls”, which contains a description of all
variables and information about their coding.
. You should make note of the number of entries in your database, as you will need to keep track
of any changes e.g. when you remove duplicates at a later stage.

The following steps we need to perform in the Stage Il of performing Structural Data checks
A. Format of the Database
B. Removing Duplicates
C. Coding of variables

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

Cemya_rpidemiclogical_deta [Compatibikty Made]

Formules Daks Review Wiewr

_j # ot Al Y A | (@] | SiwrapTea Garwral

3a copy
Paste

= 4 Format Painger
Chphoard

Fant

Aligrmenk

Humber

|B o m-[E- - A& = = i Merge b Cemter - B~ o+ (%]

r:rﬁjﬂzﬁ I;z j- FE— @] Fin~

Conditional| Formst  Cell

Formarting ~|as Tabie - Stples = ||

AL -

i S | child_id

A B
chid_id T
TO107028| TEREBEN
TOOSM BNGINYT AR
TO10S055 HGINYT AL
T0107038| TEREBEN
TO0S029|NGINYT AN
TO10S0E5|NGINYT AR
TO105H D HGINY AR
TO105062MGINY AR
70107009 TEREBEN
010 10T HGINY AR
TON0S00A HGIHY AN
| 13 | TotosnzoluGiIy AR
14 | 70107051 | TEREBEN
15 | 0107 0| TEREBEN
16 | 70107032 TEREBEN
A7 | FM9TR0ON TEREBEN

i‘gila‘mnw|mmuu|r\a-l

c 1)
=rhanl_na schoal_id district_na district_id ags

1130 BARINGD
1203 BARINGD
1203 BARINGOD
1180 BARINGOD
1203 BARINGD
1203 BARINGD
12033 BARINGO
1203 BARINGD
1190 BARINGD
1203 BARINGD
1203 BARINGD
1203 BARINGO
1130 BARINGD
1130 BARINGO
1180 BARINGO
1139 DARINGD

E

T
o1
']
™
o1
('Ll
i
T
[i'h]
5]
]
T
o1
i
T
i’k |

F

METETqgTZTa1ZT 100

H
=tonl

mocooococooooooo oo

J

K

=== == N = == = = R = = = =]

honkwiorm ascans_egtrichuris_p smé [y ToP/Bottem Rules

E vann
_3] Lodar Srales
jﬂ Jeon Sats

F  MewRule,.
% Clear Rules
J3] Marnage Bulis...

0 1
0 1
] 1

- —_IEJ] Highight Cells Ruiss »

Inzert Delete Format
- - - & Chear -

L
_—il Geeater Than...

C Less Thar...

!

=
3]

™
s Betwesn..
| Exual To

==

|_=de Text that Cortains...

|-_—‘% A Date Docuring...

EI Duplicate Valuies_

Il o o w e a we me w e m— |

More Ruges...

[ g

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

Duplicate Values

Format cells that contain:

Light Red Fill with Dark Red Text |«

values 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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‘-"En\" H9~-¢-3)+ Kenya_epidemiological_data [Compatibility Mode] - Microsoft Excel
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To delete duplicate values, select one or more columns that contain duplicates.

My data has headers

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.

worksheet.

verage: 1116774184 Count: 307

‘Sum: 43275

Click and apply the filter to all the columns of the

Now click on age filter and click on Number Filter> Greater Than option and type the value 20 in
greater than field.

Home Insert

Page layout  Formulas Data

Review  View

Kenya_epidemiological_data [Compatibility Mode] - Microsoft Excel

Acrobat

) | == =
< | |
| e H
Conditional Format  Cell | Insert Delete Format
Formatting = as Table ~ Styles = - - -
Styles

X AutoSum T

[ Fin -
2 Clear =

B caibri ML S Siwrap Text
53 Copy =
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Clipboard i)
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Sort & Find &
Filter = Select -

Editing

]
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Custom AutoFilter ? pod

Show rows where:
age

is greater than

@and Oor

Ise ? to represent any single character
IUse * to represent any series of characters

Home Insert Page Layout Formulas Data Review View Acrobat

- (| = e (2 || E Autosum -
=|| - S Wrap Text General - ﬂ ﬁ lﬁ o ?( | ?
l - = = E" & Fill - ﬂ

= Merge & Center = 5 = % 9 ||%8 ;%8| Conditional Format  Cell Insert Delete Format Sort & Fin
= & s |8 8] Formatting = as Table = Styles~ || - - - 2 Clear~  Fitter~ sel
Clipboard ] Font {Fl Alignment & Number ] Styles Cells Editing

126 - Lo

Calibri =11~ (AR

(B2 g -fa @A

¥ Format Painter

A B G D E F

G H [} J K L M N o P Q R
Lchildja school EschoolEdistrictEdistrictE age sex Estool EI hookwaﬁwisﬂtrichurizlsmans@ hookw{Z\ amrisEtrichurElanysthE smansdzldeworrEH
925 | 70105079 NGINYAN 1203 BARINGO 701 82 2 1 o 0 0 o 0 0 o 0 0 0
1031 70203004 SONOKWI 1124 BOMET 702 a3 2 1 o 0 o o 0 o o o o 0
3878

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 function.

Home Insert Page Layout Formulas Data Revigw Vi

5 EH LB D ke Q @ 2 34 7«0

|P'NotTabIe Table | Picture Clip Shapes SmartArt | Column Line Pie Bar  Arza Scatter Cther || Hyperlink Text Header WordArt Signature Object Symbol
v Art v v = = v @ ~  Chats~ Box & Footer - Line -

|[i3 PivotTable | Tlustrations Charts = Links Text
i3 PivotChart LA gl o

oA o] 9 | Kk [ L ] m [ N [ o [ P

A B C D E F H
1 |child_id  school_naischool_id district_na district_id ags stoal hookwaorm ascaris_ef trichuris_e smansoni hookworm ascaris_inltrichuris_ir amysth_inf sm
o o o o o o A s

o ZranTnn0 TCOCDCL Aann Dani Zo 2 4

Select New Worksheet and click OK

Create PivotTable

Choose the data that you want to analyze
(®) Select a table or range
Table/Range: HiESSIE ST
(T) Use an external data source

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

Location:
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An empty table is inserted in a new sheet and a window will open on the right hand side named PIVOT
TABLE FIELD LIST.

cal_data [Compatibility Mode] = Microsoft Bxce

HOmE  Msem  Fagelayout  Formuiss Data

- { | n' I
PiualTable Mame: | Active Field: ST ¥ Group Selection 3 ~ |}|
Ewand Entire Fie HEER i3] fa

PhvotTablel
— = —|= Conapse entire Frei i Z| Set |[R k ear Select  Mave wetChart Farr 3 r id Ficld
2 Options - el Settings i - Source ™ ~  ProtTable - a0l List nmms Headers

FivotTable Snow/Hid

[ a ﬁPivMTub\:Fie{d List

Chanz= feids to add to reperk:
Jehic_id

[Flschodl_name

[ lschod_id

[|dstict neme:
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age

Drop Data Items Here Y::;

hacksearm_spg
ccars_eng

[ Whichuria_epa

fraracn_eog

alaH speld moy doig

Cradiielis behwesn areas below:
eportFiter ] Columnlebels

7] Defer Leyout Lpdate

(=T e ST E— E—

30
H 4 | Sheetd Sheetl ~©J 0 m
Resav

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 “X 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 Drop Page Fields Here
2
3 |C0unt of stool ,I_anyrEth_inf E|
4 |stool - 0 Grand Total
5 0 2 2
] 1 3874
7 |Grand Total 3876

4B Formulas

Open the existing worksheet

Create a new column with the variable called check

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

Kenya_epidemiolagical_data [Compabbilty WMad el M crosoft Exe

Hame Insert Page Layout Formulas

E# = |I= - —h vvrap Tert - B , | = = 3 ERiuiit e E}a

J._-'ﬁonw - : =) - - . - 3 Fill o
Paste ol S | -y iF i TR 9 8| s |[%8%| || conartional Format Insert Delete Format || _ Sort & Find &
F Format Painter - . ———|| Formatting = as Table ~ Styles <& Clear = Fliter = Select™

Clipbaard £l Llignmant Plumber Stylas Calls Editing

FREQUENCY v (% ¥« F | =IF{AND{H2=0, NOT[P2=""}),1,0)
c D E E S H | J K L M [} (9] P Q R
1 echool_id district_na distiict_id ag2 e stool hookworm ascans_eptichuris_e smansoni_hookworm ascaris indtrichuris_ir anysth_inf smansoni_ dewar
2 1180 BARINGD 701 ] 1 [ii} ]
d 1203 BARINGE 201 12 1 1 i] i} il i} i} i} 1] 1] i}

eck
0[=IF&NDH2=0, NOT(F2=").1.0]
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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 Project in QGIS Desktop 3.4.2.

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

() Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
H & 73 @ Data Source Manager Curl+L I Riee-ra-0 Y T sy M
BV L@ Create Layer v |m= @ B sw s s @alim
Add Layer v VS Add Vector Layer... Ctrl+Shift+V

Browser
q o Y " [} Fmbéd Layers ar[d l?roups.: E, tf\dd Taster Layir..‘ Ctrl+Shift+R

ngs Plugins Vector Raster

Data Source Manager | Vector

Source Type

® Fle O Directory O Database O Protocal: HTTP(S), doud, etc.

Encoding UTF-8

» [&] Home

> [ e
@ GeoPackage Sim Source
£ Spatialite
@ postGis

Similarly, navigat

() *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
H B 73 @ Data Source Manager Ctrl+L IR G -Mr-ra-EE* s 0-
B\ A Create Layer bl e B e e s | @A
PE— Add Layer » AL Add Vector Layer.. Ctrl+Shift+V.
OevTH®He Embed Layers and Groups... B, Add Raster Layer.. Ctrl+Shift+R
., Add Delimited Text Layer...

Add from Layer Definition File...
Favorites @®

Vector Dataset(s) |C:\Jsers\parth|Desktoplpractical 10\Kenya admin.shp

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 Save Features As...

@ *Untitled Project - QGIS
Project Edit Vie tings _Plugins _ Vector Raster Databa

Layer name [Kenya_school_location

W File Format
@) CSV (comma separated values)
O Regular expression delimiter

O Custom delimiters

¥ Record and Fields Options

cord has field names [ Trim fields
Detect field types [[] piscard empty fields

¥ Geometry Definition
@) Point coordinates X field | longitude
text (WKT) ¥ field |latitude
() No geometry (attribute only table) [] oMs coerdinates

Geometry CRS EPSG:4326 - WGS 84

Project CRS: EPSG:4326 - WGS 84

P Layer Settings
Sample Data

schoel_id latitude longitude district

Close Add

T

Coordinate | 44.31,5.32 |8  scale|1:7352814 | @ Magnifier |100% 2] rotati
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(2 *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

BREGRH(OSLAL AT HPPRPLALAMBINREIaaa-H-a-FE ¥ I s~ T~
BV AWML GG TR e = By ooy REA

7 Zoom to Layer

Browser

LTt o o

< Show in Overview

Zoom to Selection

Favorites
Show Feature Count
> [&] Home

s Do Copy Layer
@ GeaPackege Rename Layer
/# Spatialite | Duplicate Layer
W@ postGIs
> mssaL
@ Oracle Move to Top
@ ez Group Selected
@ WMS/WMTS
B X¥Z Tiles
& wes Filter...

1:' WFS Set Layer Scale Visibility...
) OWs Set CRS

Remove Layer...

Open Attribute Table

Layers
o« @l ® T &, -& 0

® Kenya schoollocation e
Kenya admin

Export

Ry
)

i

]
5
S

Save Selected Features As...

Properties...

Save as Layer Definition File...
Save as OGIS Layer Style File...

i
%‘

r

[ Tima o1 el 1 | oamru Fanrdimata 92 20 0 a7 [ craia[73m9mia o] G weamigar [1nnee =1 oatatiom lnne =l

In 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.

i P - >

() Save Vector Layer as...

Format ESRI Shapefile

File name

Layer name

CRS EPSG:4326 - WGS 84

Encoding
Save only selected features
Add saved file to map
b select fields to export and their export options.
¥ Geometry
Geometry type Automatic
Force multi-type.

Include z-dimension

» [ Extent (current: layer)

¥ Layer Options
o ) & T &,- 6 B O RESIZE |NO

® Kenya school location SHFT
=] Kenya admin

¥ Custom Options
Data source

ancel

Coordinate | 23.49,0.97 |9  Scale|1:7352814 v | @ Magnifier |100% %/ Rotation [0.0% 2| [ Render @ Epsciezzs @
@ O Type here to search A

&) 7 B ENG

Let’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
details.
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G *Untitled Project - QGIS

Project Edit View Layer Settings Plugins Vector Raster Databsse Web Progassing
ICLTLEYATT Y Yy T e.' :
rowser

Favrites
[&) Home ~ Kenya_schools
Ce v itle

@ GeoPackage (Derived)
> (Actions)

# SpatiaLite school_id 179

T postls school IBWALI

P mssoL Iatitude 0.238391006000000
® Oracle longitude 42.645913800000001
= oe district KAKAMEGA

Identify Results

CIEE IR L

Feature

nm”

@ WMS/WMTS
B XVZ Tiles
& wes

7 WFs

@ ows

Layers.

« e T &-H AL
© Kenya schools
Oe
["] Kenya admin

Made | Currentlayer ~ [ Auto open form

iew [Tres Help

2] Rotston [0.0° t| Hrender @ Epsgiazs @

Now we want to add the district information to the map. Therefore, 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.

() *Untitled Project - QGIS - X

Project Edit View Layer Settings Plugins | Vector Raster Database Web Processing  Hel
> ey ~LREERIsS- M-
T EEL I

BERRU O » 0 eoprocessing Tools
WGV AW 5 -F cometry Tools

»

»
Browser 5 x Analysis Tools v

»

.

O2v®4e Data Management Tools

Merge Vector Layers...

4% Reproject Layer...
4% Create Spatial Index..
©° Join Attributes by Location... e 1179

Favorites Value

[&] Home
(e
 GeoPackage > Split Vector Layer..
# Spatialite schoal_i 178

@ postais g schoal IBWALI

P mMssoL atitude 0.238891006000000
@ Oracle ongitude 42.645919800000001
@ oB2 i KAKAMEGA

@ WMS/WMTS
@ XYZ Tiles
& wcs

) WS

) ows

2N
ff{\‘

Layers
o @l & T &-FEAO
© Kenya schools
Oe
[] Kenya admin

il

O Auto open form

view |Tree Help
Q, Type to locats (Ctrl+) e Coordinate [ 35.13,5.31 |95 scale [1:7362037 ~| @ Magnifier [100% 2| rotston [0.0° 2| Hrender @ epscrazze @
] o pe here to search LY =1 ﬂ m © ) wa

Then select Kenya_schools as Input layer and Kenya_admin as Join layer.
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@ “Untitled Project - Of

GRTYT®O

joN~iye

e

Favorites
> [é] Home
> [
@ GeoPackage
/7 Spatialite
W postGls
P mssaL
@ Oracle
3 oez
@ WMS/WMTS
> @ XZ Tiles

& Wes

Layers

sA®TEE-HBAL

[7] Kenya admin

2 Join Attributes by Location

Parameters  Log

Input layer

C:Users/parth/Desktop/practical 10/Kenya_schools.shp
Selected features only

Join layer

€:Usersjparth/Desktopjpractical 10/Kenya admin.shp
Selected features only

Geometric predicate
intersects [ overlaps

[ contains [ within

[ equals

[ touches

Fields to add (eave empty to use all fields) [optional]

[ crosses

0 elements selected
Join type

Create separate feature for each located feature (one-to-many)
[ Discard records which could not be joined

Joined field prefix [optional]

Run as Batch Process.

Join attributes by location

This algorithm takes an input vector layer and
Creates a new vector layer that is an extended
wersion of the input one, with additional attributes
inits attribute table.

The additional attributes and their valucs are taken
from a second vector layer. A spatial aiteria is
applied to select the values from the second layer
that are added to each feature from the first layer
in the resuting one.

0% Cancel

Close Help

N

Mode | Current layer

view Tree

Coordinate

[] Auto open form

Help

¥ scale |1:7362037 | @ Magnifier |100%

4| Rotaton [0.0° Render @ EpsGiazze @

We also need to save the output so in Joined Layer, click “...”button to Browse location.

@ *Untitled Project -

BE:
BV AW

Browser

GRYTTO

o

EN R

Favorites
> &) Home
> [Oca
@ GeoPackage
/7 Spatialite
@ rostcis
P mssaL
@ Oracle

@ ows

Layers

YA®TE&-FAD

["] Kenya admin

(X Join Attributes by Location

Parameters  Log
Geometric predicate

[ intersects [ ] overlaps
[ contains ~ [] within
[ equals
[ touches
Fields to add (eave empty to use all fields) [optionall

0 elements selected

Join type

Create separate feature for each located feature (one-to-many)

[ crosses

] Discard records which couid not be joined
Joined field prefix [optional]

Joined layer

[iereate temporary layer]

Open autput file after running algarithm
Unjoinable features from first layer

[tskip outpu]

[ 0pen output file after running algorithm

Join attributes by location

This algorithm takes an input vector layer and
reates anew vectar layer that s an extended
version of the input one, with additional attributes
inits attribute table.

The additional attributes and their values are taken
from a second vector layer. A spatial aiteriz is
applied to select the values from the second layer
that are added to each feature from the first layer
in the resulting one

Skip Output
Create Temporary Layer
Saveto File..

Save to GeoPackage...

Save to PostGlS Table.

Change File Encoding (System)...
Cancel

Run as Batch Process

Run Close Help

1178

IBWALI
0.238891006000000
42,645919200000001
KAKAMEGA

Mode | Current layer

w (Tree

[ Auto open form

Help

Coordinate [36.85,4.88 | Scale [1:7362037 | @ Magnifier [100% 3| Rotaton |0.0° B Render @ EPsGi4326 @

Save as Kenya_school_district.csv
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Browser
OETHO
Favorites
[@] Home
[
Name Date modified Type
" GeoPack: i
@ GeoPockage # Quickaccess
/7 Spatialite
@ rostGls ] Desktop
P mssoL & Downloads
@ oracle [ Documents
& DB2
@ WMS/WMTS
& 00T Tiles
@ wes Empirc
P WES New folder

@ Savefile

4 [ l» ThisPC » Desktop > practical 10 Search practical 10

Organize = New folder

B-| Kenya_school_location.csv 09-May-136:12PM  Microsoft Excel C...

=] Pictures

biblio

Pracs

Layers
CE®TE-FAD
@ Kenya schools

Oe ¥ Network
[7] Kenya admin

OneDrive

I This PC

File name: | Kenya_school_district

Save a5 type: | CSV files (*.csv)

~ Hide Folders Cancel

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.

Kenya_school_district.csv [Read-Only] - Excel Parth Shah

Insert  Pagelayout  Formulas  Data  Review  View Help Team @ Tell mewhat you want to do £, Share

B M Cut - " = B Tm Bx > AutoSum - A

Calibri 20 Wrap Text General - e 4 4 | = = @ N 4
O ER Copy - & H = R Fin- z

Paste B I U- 2 === Merge & Center ~ < Conditional Formatas Cell Insert Delete Format Sort & Find &
- EonatiEs siey Formatting = Table = Styles~ - - - Cleaiy Filter = Select -

Clipboard 5 Font Alignment £} Number Styles Cells Editing
- NAME

A C D F G H 1 K L
school_id school latitude  longitude district LVLID 1SO_CTRY STATECOLCNAME LvL UPPERLVL UPPERLVLNA

1163 USULA 0.0806  34.3679 SIAYA 601 KE KE SIAYA 6 NYANZA

1156 MUR MALANGA 0.00975 34.26051 SIAYA 601 KE KE SIAYA 6 NYANZA

1148 SIAGE -0.1133  34.3082 BONDO 602 KE KE BONDO 6 NYANZA

1150 KARUNGA -0.04272 34.91285 KISUMU 604 KE KE KISUMU EAST 6 NYANZA

1145 ALWALA -0.13834 34.43393 KISUMU 605 KE KE KISUMU WEST 6 NYANZA

1230 NATOLE 3.51651 35.87964 TURKANA 701 KE KE TURKANA CENTRAL 7 RIFT VALLEY
1224 KANGIRISAE 2.61852 36.25392 TURKANA 701 KE KE TURKANA CENTRAL 7 RIFT VALLEY
1226 LOCHOR EKUYEN 2.863972 35.17767 TURKANA 701 KE KE TURKANA CENTRAL 7 RIFT VALLEY
1227 NAOTIN 3.0574 35.54712 TURKANA 701 KE KE TURKANA CENTRAL 7 RIFT VALLEY
1231 MAKUTANO 3.53587 35.24499 TURKANA 701 KE KE TURKANA CENTRAL 7 RIFT VALLEY
1233 NARIOKOTOME 414415 35.91398 TURKANA 702 KE KE TURKANA NORTH 7 RIFT VALLEY
1234 AICLOPIDING 4.20626 34.395046 TURKANA 702 KE KE TURKANA NORTH 7 RIFT VALLEY
1225 LOCHOR EMOIT 2.75756 35.64711 TURKANA 703 KE KE TURKANA SOUTH 7 RIFT VALLEY
1219 TURKWEL GORGE 1.91918 35.37047 WEST POKOT 704 KE KE 'WEST POKOT 7 RIFT VALLEY
1222 KAMERIS 2.27526 35.02739 WEST POKOT 705 KE KE POKOT NORTH 7 RIFT VALLEY
1211 CHORWAI 1.13983 35.31615 WEST POKOT 706 KE KE POKOT CENTRAL 7 RIFT VALLEY
1204 TOROR 0.956572  35.07867 TRANS NZOIA 710 KE KE TRANS NZOIA WEST 7 RIFT VALLEY
1190 TEREBEN 0.52741 35.75332 BARINGO 713 KE KE BARINGO CENTRAL 7 RIFT VALLEY
1203 NGINYANG B 0.9392  36.02051 BARINGO 715 KE KE EAST POKOT 7 RIFT VALLEY
1169 NGENDALEL 0.141355 36.11529 KOIBATEK 716 KE KE KOIBATEK 7 RIFT VALLEY
1164 KAPCHOLOI 0.09255 35.68682 KOIBATEK 716 KE KE KOIBATEK 7 RIFT VALLEY
1193 SONGETO YO 721 KE KE KEIYO 7 RIFT VALLEY.

Kenya_school_

Count: 76

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:

IBWALLI: Longitude 34.6459198

SIWOT: Longitude 35.35437012
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Kenya_school_location.csv - Excel
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C

D E

_|school_id school
1190 TEREBEN

1148 SIAGE

1182 INDOLI

1179 IBWALI
1193 SONGETO
1141 KABOKYEK
1143 SIWOT
1145 ALWALA
1150 KARUNGA

1130 GATAMI
1198 MTONI
1119 ORUBA
1199 SACHO RC

1175 SHIATSALA
1125 KOGWANG
1091 ENKIRGIRRI

1169 NGENDALEL
1164 KAPCHOLOI

1203 NGINYANG B
1124 SONOKWEK

1183 MABUUSI RCEA

| A -0.46973
Kenya school_location ®

0.52741
0.9392
-0.66587
-0.1139
0.51736
0.390609
0.17746
-0.63851
-1.76414

latitude longitude

district
35.75331879 BARINGO
36.02051163 BARINGO
35.33916092 BOMET
34.30820084 BONDO
34.63671112 BUNGOMA
34.24145889 BUSIA

34.47684097 BUTERE/MUMIAS

34.52355957 HOMA BAY
36.92058945 KAJIADO

0.238891 34.6459198) KAKAMEGA

0.5923
-0.31438

35.55437088 KEIYO
35.16175842 KERICHO

-0.21165 35.35437012 KERICHO

-0.13384
-0.04272
0.141355

0.09255
0.313997

0.81127
-0.96472
0.815197

34.48392808 KISUMU
34.91284943 KISUMU
36.1152916 KOIBATEK
35.68682098 KOIBATEK
36.41159058 LAIKIPIA
35.10525131 LUGARI
34.52648163 MIGORI
34.63685989 MT. ELGON
35.62070847 NAKURU

4

Average: 3500014496 Count: 2 Sum: 70,00028992

H & O -

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.
A R e p X = ‘

Insert Page Layout | options

BrvotTable Name: | Active Field: B | % Group Select 1 n _ =T
3 e Fie | B || [2) Y | & 5
PivotTablel L
5 Options ~ 9y F Group

FivotTable A Srou or ata c Tools

Formuias  Data Design

% B
~F ] = |
AP Field /-
st [Buttons!Headers
Showide

e | PwatChan Formulas
tTable .

Drop Data Items Here

¥ Report Filter 71 Column Labels

1 Row Labels

an
i 4 b M| Sheetd  Sheeti ©J 0|
Ready

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

Add district_id to“X 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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Page Layout Formulas
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Clipboard - Font = Alignment
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Data

school_id [~ |Average of district_id_Count of child_id_Sum of hookworm_inf_Sum of trichuris_inf Sum of anysth_inf Sum of ascaris_inf_Sum of smansoni_inf
1091 704 105 o o o
1115 613 109 22 18 as
1123 712 105 0l 3
1124 702 110 34
1125 610 107 39
1133 710 109 1
1139 616 106 6
1141 706 108 13
1143 706 109 o
1145 611 109
1146 614 66
1148} 609 106
1150 611 63
1155 808 110
1156 615 69
1163 615 110
1164 707 108
1169 707

1175 803

1178 711

1179 804

e ¢ > »| Sheetq - Sheetl -~ Sheet2 Sheet3 -~ ?J
Ready
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6
14
23

9
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30
25

1

a
37
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Now drag and dropchild_id into the “X 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.

)ﬂc‘ ) iological_data [Compatibility
~ - Home Insert Page Layout Formulas Data Review View

3 % cut Anial -0 - (AN B m =] Fweptet General S frrl 3
Paste —

3 Copy Condits 1 Fi
> =l A - * i s - * onditional Forn
J Format Painter, oo = 5 - :a LR ] Formatting ~ as Tat

Clipboard i - | g Number = Styles
Al
A ' M

Em— |

Wt E W N -

Save this new data table as Kenya_school _STH_surveys.xIsx
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school_id  Average of district_id Count of child_id Sum of hookworm_inf Sum{ [/ Save As e O e  n ——
1091 704 105 0
1119 613 109 22
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1124 702
125 610
1133 710
1139 616
1141 706
1143 706
1145 611

@ Spoti Practcl v |49 I Search Proctical 5
O\J \; « GiStraining » Spatia data » Practcal5 45 ‘[
Organize v Newfolder

% Microsoft Office Excel g

|
‘ i) Kenya_epidemiological_dict.dsx
¢ Favorites &) Kenya_school_dictadsc
B Desktop <

4, Recent Places ‘

# Downloads

4 Libraries

™ Computer

Filename:  Kenya_school STH_surveys.dsx
Save a5 type: | Excel Workbook ("l

Authors: Jorge

[ Save Thumbnail

1182

1189

je ¢ » ¥ | Sheetl - Sheet2 ~Sheet3 %)
Ready

# Hide Folders
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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.

Home Insert Page Layout Formulas

& cut 3 == e e B % o T AutoSum ~ A lﬁ
| 42 Copy g & I 1 Z

3] Fil
[ ] 0 £%) | 53 Merge & Center 3 o v |[% R/ Conditional Format  Cel nsert Delete Format Sort & Find &
7 Format painter || BUL Wl B0 ]|l I A M i w ' o

atting - as Table < Styles L Clear = Filter = Select~
Clipboard s Font Alignment Number Styles Editing
VLOOKLP v (X o S| =F2/C2°100

A B 7 D E F G H | K

school_id Average of district_id Count of child_id Sum of hookworm_inf Sum of trichuris_inf Sum of anysth_inf Sum of ascaris_inf Sum of smansoni_inf sth _prev
01 L — 0  — o oz ]

1

2

3 1119 613 109 2 18 45 21 8
4 1123 712 105 3 0 3 2 0
5 1124 702 110 17 9 34 27 0
6 1125 610 107 3 8 39 1 1
z 1133 710 109 0 1 [

[1]

Additionally, you could calculate the 95% confidence interval (Cl) of your prevalence.

You will have to create a new column called “CIlow” (lower confidence limit) and “CIup”(upper
confidence limit)

You can calculate the limits by typing the formulas as follows and then copying to the other cells:
For Cllow: =12 - (1.96*(SQRT((12*(100-12)/C2))))

For Clup: =12 + (1.96*(SQRT((12*(100-12)/C2))))

Assuming 12 as sth_prev and C2 as Count of child_id, adjust accordingly.
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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.

@ Untitled Project - QGIS.
Project Edit View | Layer Settings Plugins Vector
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Similarly, Add Vector Layer and add Kenya_ epidemiological_school.csv

@Al
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Ctrl+Shift-R

Ctrl+Shift+D
Ctrl+Shift+L
Ctrl+Shift+M
Ctrl+Shift+2
Ctrl+Shift+ 0

Ctrl+Shift+W
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Q. Type to locate (Ctrl+K)

Now we’ll join the data.
Right click on Kenya _school_location2 layer and click on Properties
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Go to the Joins section and click on the plus(+) button at the bottom

. _______________________________________________________________________________________________________|] E
T. Y. B. §¢. (Information Technology) SEMESTER VI Teacher’s Reference Manual =~ =




USIT6P4 (piscipline Specific Elective Practical) (Princzp[es Qfg@OgT’dpﬁiC Information Systems Practical
- _____________________________________________________________________________________________________________|

@ *Untitled Project - QGIS

Vector Raster Database

Project S gs ugins
5 »n
im e e L

0@ L)
~ ME AE B B

B R EE
QAW

Browser

JRETHe
i Favorites
> [a] Home
> [
‘,5 GeoPackage
f SpatiaLite
& postals
P mssoL
@ Oracle
@ os2
@® WMswWMTS
@ XYZ Tiles
& wos =
@ wrs
) ows e
Coyery .‘ Joins
« & T a-@
© Kenya_school |
@ Kenya school | ()

i () Layer Properties - Kenya_epidemiological_school | Joins

Setting
~

# =7

. o

(o] N

View |Tree ~
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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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1226 79 2.083333333 6.123908071 -1.957241405 LOCHOR EKUY... 2869719982 3517766933 TURKANA
1225 9 0.900900901 2.658694771 -0.85689297 LOCHOR EMOIT 2.757560015 35.64710999 TURKANA

1224 79 0 KANGIRISAE 2.618520021 3623392151 TURKANA

T show all Features,
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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.

() *Untitled Project - QGIS

Project Edit View Layer Settings
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- @
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Browser
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Favorites
[@ Home
[y

@ GeoPackage
/7 Spatialite
@ postals
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@ Oracle

0 o2

& WMS/WIMTS
& XYZ Tiles
& wcs

& WFs

) ows

Layers

o @& TE-FAO

= Kenya_epidemiological school

Plugins Vectar Raster Dstshase Web Processing Help
I R|ie &

w oy B ey o ey e

£ Zoomto Layer

oo
a

Zoom to Selection
Show in Overview
Show Feature Count
Copy Layer

Rename Layer

| Duplicate Layer

Remove Layer...

Move to Top
Group Selected

Open Attribute Table
Filter...

Set Layer Scale Visibility...
Set CRS

Export

[A{® Kenya school location

® Kenya school_location2

(=}

a o

Save Features As...
Save Selected Features As...

Save as Layer Definition File...

Save as QGIS Layer Style File...

Identify Results
BAR % e e 8

o
e (o] (<]

o]

Feature

Mode | Current layer [1 Auto open form

View |Tree Help

Coordinate [31.82,0.93 | 5cale [1:5191366 | (@ Magnifier [100% 2| Rotation [0.0° 2| ElRender @ eEpsciazze @

A @) 7] 4m ENG 11

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

@ *Untitlec

Q Save Vector Layer as...

Format  ESRI Shapefile

Layer name

RS EPSG:4326 - WGS 84

Filename  |C:\Users'parth\Desktop\practical 10\EE0 ERGaaMEL Ry

Encoding
Save only selected features

Add saved file to map

¥ Geometry
Geometry type
Force multi-type

Incude z-dimension

» [ Extent (current: layer)
¥ Layer Options
RESIZE [NO

SHPT

¥ Custom Options

P Select fields to export and their export options

Automatic

Data source

Identify Results
=/ 8 & B @ q-;'

Feature

Q Type to locate (Ctrl+K)
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Mode |Current layer [ Auto open form

View |Tree Help
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Links for Datasets:

For Multiple data sets : https://www.gadm.org/download_country v3.html

For Multiple data sets : https://urs.earthdata.nasa.gov

Geological survey data : https://ers.cr.usgs.gov/register

Raster Mosaic: https:/lance-modis.eosdis.nasa.gov/imagery/subsets/?project=fas

https://www.gadm.org/download world.html

https://github.com/datameet/maps/tree/master/Survey-of-India-Index-Maps

https:/bhuvan.nrsc.gov.in
For DEM :
http://viewfinderpanoramas.org/Coverage%20map%20viewfinderpanoramas_org3.htm

N hWNRZ2

Dear Teacher, please send your valuable feedback and contribution to
make this manual more effective.
Please send on dandhiren@yahoo.co.in and/or shaikh.aa@rediffmail.com
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