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In this tutorial you will receive a brief introduction to QGIS and learn how to make a simple map using
data that has been downloaded from the internet.

This tutorial provides a foundational introduction to QGIS, a powerful open-source Geographic
Information System widely used in archaeology and spatial analysis. It is designed for beginners and
focuses on helping users become familiar with the QGIS interface, basic tools, and essential workflows
for creating maps.

Through step-by-step exercises, you will learn how to set up a project, navigate the interface, install
useful plugins, and work with different types of spatial data. By the end of the tutorial, you will be able
to download, visualise, style, and combine geographic datasets, as well as design and export a
professional-looking map.

Pre-requisite

Before starting the tutorial, please make sure that you have QGIS 3.40 downloaded and installed on
your computer. The tutorials are based on QGIS 3.40, however do not worry if you have a different
version of QGIS 3 (e.g. 3.34 etc.) as the tutorial should be relevant regardless.

Key Takeaways
By completing this tutorial, you should be able to:

e Understand the structure and main components of the QGIS interface

e Create and manage a QGIS project, including setting the Coordinate Reference System (CRS)
e Install and use plugins such as QuickMapServices to enhance functionality

e Navigate map views and use basic tools like zoom, pan, and measurement

e Import and manage different types of spatial data (vector and GeoJSON)

e Download and integrate open-source geographic datasets (e.g. GADM, OpenStreetMap)

e Modify layer symbology to improve visualisation and interpretation

e Access and interpret attribute data linked to spatial features

e Create labelled maps with categorized data

e Design, layout, and export a complete map for presentation or reporting



Introduction to QGIS and the Interface
Opening QGIS

On a Windows 10 computer, click on the windows button in the lower left of the screen and start typing
‘QGIS’. The app ‘QGIS Desktop 3.40" should appear at the top of the list, click on this to open QGIS.

Changing the Language Settings (optional)
QGIS has been translated into a wide variety of languages. If you would like to use a language other than
English, follow these instructions:

e On the taskbar click on Settings > Options

e Click on the General tab in the Options Window

e Tick “Override system locale”

e Change “User Interface Translation” to your preferred language and click “OK”
e Close and restart QGIS

However, as the tutorials have been written using the English version, we would encourage you to do
the same if you can, as this will help avoid confusion.

Familiarising yourself with the interface
It is important to familiarise yourself with the QGIS interface in order to learn the software. The
interface is made up of 7 main components, as seen in the following diagram:
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These 7 components will be frequently referred to throughout the tutorial. For more detailed
information on the individual components please use the link:
https://docs.qgis.org/3.40/en/docs/training_manual/basic_map/overview.html



https://docs.qgis.org/3.40/en/docs/training_manual/basic_map/overview.html

Starting a new project and setting the coordinate reference system
(CRS)

To begin, create a new folder somewhere on your computer titled ‘QGIS training’. This folder will be
used to save all your work throughout the tutorials.

We can now start a new project in QGIS.

A project is the way that QGIS saves your work. Therefore, before we start making our map, it is
important to start and save a new project and set the CRS of the project.

e Inthe taskbar Select Project > New Project or click the new project button.

Project Edit View La
=

=5 E-LJ
NB= 8
Mew Project

(Ctrl+ ) ﬁ

e We will be using the CRS EPSG 4326 — WGS1984. QGIS should automatically start in this CRS,
however, to check please select Project > Properties > CRS. Enter 4326 in the filter box, select
WGS1984 then click apply and ok.

-

() Project Properties — CRS *

Project Coordinate Reference System (CRS)
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This EPSG number should now be displayed in the bottom right-hand corner of the programme.

o Now we have set up the project, we need to save the project file. In the taskbar select Project >
Save as, enter a suitable name for your project, make sure that the ‘Save as type:’ is set to QGZ
files (*.qpz) and then click ‘Save’ to save it in your ‘QGIS training’ folder.

File name: | Tuterial_1_project v|

Save as type: | QGZ files (*.qgz) “

# Hide Folders Cancel




Installing Plugins, and navigating QGIS

Plugins

QGIS has a wide variety of inbuilt functionality and applications. However, in some cases QGIS does not
have inbuilt functionality for a specific action. To overcome this, plugins have been developed by
independent organisations and developers that add extra functionality to QGIS. These can be

downloaded and installed via the plugins menu in QGIS

1. Install plugins and load a basemap using QuickMapServices
The first layer that we want to add to our map is a basemap. The best way to this is to install a plugin
called QuickMapServices which has a repository of different basemaps that can be loaded into QGIS.

e Toinstall the QuickMapServices plugin, from the taskbar select Plugins > Manage and Install
Plugins. A new ‘Plugins’ window will open up, and in the search box type QuickMapService.

| @ Plugins | All (771)

% Al Q. quickmapser
— 4+ MapTiler
}j-: Installed v € QuickMapServices

’- Not installed

:ﬂ Upgradeable

*"EW

e Select the correct plugin and click on ‘Install Plugin’
e The QuickMapServices icons will then appear in the taskbar.

Q@

: QuickMapSewicesL

You will now need to make sure that you have the full range of available basemaps provided by the
plugin.
e Todo this, click on the QuickMapServices icon and then Settings.

e Inthe window that opens, go to the More services tab and click on the Get contributed pack
button. Once this has downloaded click Save and you should now have a wide selection of

basemaps available.



General Tiles Add\Edit\Remove Visibility More services

Attention!

Contributed services definitions are provided 'as is' and are not validated by plugin authors. These are
proof-of-concept and for testing only. Visit https: f/github., com/nextais fquickmapservices contrib to add
new services. Use at your own risk!

Get contributed pack

Save Cancel

e Exit the settings window and click on the QuickMapServices icon again. There should now be a
long list of potential basemaps. Click on one of these to add the basemap layer to the Layers
Panel and the Map View.

e Different basemaps are useful for different projects. Try opening ‘Google satellite’ to view a
satellite image, or ‘OSM standard’ to open a street map.

2. Other useful plugins
Please also download and install the following plugins following the same steps as above:

e latLon Tools D
o Lat Lon Tools makes it easy to copy coordinates from a selected point, zoom to
coordinates, to interact with other on-line mapping tools (such as Google Earth).

ar
e  MapSwipe Tool |—
o This tool allows you to swipe between two different layers.

Navigating the map view
e To navigate around the basemap, you can either use the mouse, or the buttons in the toolbar:

O eeRPP

The buttons shown in the figure are: Pan Map, Pan to Selection, Zoom In, Zoom Out, Zoom to
Native Resolution, Zoom Full, Zoom to Selection.

Using the measurement tool
e Another useful tool that you can you use is the measurement tool. To use this, click on the
measurement tool icon in the toolbar:

P |

" | o |



e Your cursor will turn to cross, and you can left click on the map to measure a distance.

Measure n

X Y Segments [meters]

71.35420 29.56334

7142576 29.56313 305854216

Total 3058.54216 m | | meters -
Cartesian ® ) Ellipscidal

w Info

The calculstions are based on:

* Project ellipscidal calculation & selected.

* The coordinates are transformed to the chosen ellipscid (WGS 84 (EPSG:7030)), and the
distance is calculated in meters,

Mew Configuration Copy Close Help

e You can change the unit of measurement, or whether you are measuring using a cartesian or
ellipsoidal calculation.

PRACTICE: Familiarise yourself with the QGIS interface. Try loading and navigating the basemap and
switching between basemaps to see the difference. Try measuring distances between features on a
map. Try loading more than one basemap and using the swipe tool to compare the two.

Adding data to QGIS

Finding and downloading polygon vector district data

We are now going to add polygon vector data as a layer to our map and explore the data. Geographic
data can be downloaded from many different sources, a few examples of where geographic data can be
downloaded are:

Open street map - https://www.openstreetmap.org/
OpenStreetMap using overpass turbo - https://overpass-turbo.eu/
Natural earth data - http://www.naturalearthdata.com

GADM - https://gadm.org

The Humanitarian Data Exchange https://data.humdata.org/

Add your own geographic data!

VVVVYYVYYVY

We have provided instructions for how to obtain district boundary data from two sources:1) from
GADM; 2) using pre-downloaded data. For this tutorial, please use method 1 (downloading from GADM
website). If you are not able to download from GADM, please use method 2. This tutorial includes
screenshots from both the South India data, and from Punjab & Sindh in Pakistan.

1. Downloading data from GADM website
e To download data from the GADM website, please go to the data section of the GADM website
(https://gadm.org/data.html)



https://www.openstreetmap.org/
https://overpass-turbo.eu/
http://www.naturalearthdata.com/
https://gadm.org/
https://data.humdata.org/
https://gadm.org/data.html

Here, you can download the GADM data per country or for the entire world. For this exercise,
we would like to download the data from Pakistan or South India, depending on the region of
interest.

On the website, please click on the link at the section: ‘the spatial data by country.’

From the drop-down menu, select the country you would like to download the files for.

After selecting the country, we see a couple of available download options (such as Geopackage,
Shapefile and KMZ). Different file types are suited to specific software or different uses.

GADM Maps Data About

Download GADM data (version 4.1)

Country

India v

Geopackage =]
Shapefile
GeoJSON: level-0, level1, level2, level3

KMZ: level-0, level1, level2, level3

70 7 80 a5 [ a5

For the exercise, we will continue to work with the shapefiles. Please download the files to your
local drive and store them in the course folder. A good place to store the data would be in the
‘Boundary data’ folder that was shared in the Google Drive link prior to this course.

After placing the folder, unzip the package by right-clicking on the file (for Pakistan, the file
name is gadm40_PAK _shp) and select “extract all”. Store the folder in the same location as the
zip file.

B gadm40_PAK 0.cpg B gadm40_PAK 2.cpg
B gadmd0_PAK_0.dbf B gadm40_PAK 2.dbf
[ ] gadmdl_PAK_0.prj [ ] gadm40_PAK_2.prj
B gadm40_PAK 0:shp B gadmd0 PAK 2shp
B gadm40_PAK 0.shx B g2dmd0 PAK 2.shx

B gadm40_PAK 1.cpg B gadm40 PAK 3.cpg

B gadm40_PAK 1.dbf B gadm40_PAK

[ ] gadm40_PAK_1.prj [ ] gadmdl_P
B gadm40_PAK 1:shp B gadmd0 PAK 35

B gadm40_PAK_1.shx B gadma0 paK
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https://gadm.org/download_country.html

The figure above provides an overview of all the boundary shapefiles that we have downloaded
from GADM (for Pakistan). Each shapefile consists of 5 independent smaller files, that together
provide the geospatial and table information for the file. The file names (without the extensions)
provide the main information per shapefile.

For Pakistan, we see that there are 4 main administrative levels, specified as: PAK_0, PAK 1,
PAK_2, PAK_3. PAK_Ois a shapefile that outlines the country level, levels 1, 2 and 3 provide
more detailed administrative levels.

In this course we will mainly work with the smallest administrative unit (districts), labelled as
PAK_3.

Now we have downloaded and extracted the data, we can proceed with adding this to QGIS.

2. Using pre-downloaded data

In case you are unable to download the data from GADM, please follow this section. If you were
able to complete the previous download steps you can continue to the next step.

If you could not download the GADM data, we have a package prepared in the pre-course
material. This data is saved in the folder titled ‘Boundary data’. There will be 5 files in this folder
-.cpg, .dbf, .prj, .shp, .shx. Each of these files holds specific data about the shapefile. If you are
using the data for South India, then your files should look like this:

Name Date modified Type

| | South India districts.shx 27/10/2021 16:31 SHX File
| South India districts.shp 27/10/2021 16:31 SHP File
| | South India districts.prj 27/10/2021 16:31 PRJ File
| | South India districts.dbf 27/10/2021 16:31 DBF File
| | South India districts.cpg 27/10/2021 16:31 CPG File

If you are using the data for Punjab and Sindh in Pakistan, then your files should look like this:

Name Date modified Type

|| Punjab_and_Sindh.cpg 01/11/2021 15:49 CPG File
j Punjab_and_Sindh.dbf 01/11/2021 15:49 DBF File
| | Punjab_and_Sindh.prj 01/11/2021 15:49 PRJ File
j Punjab_and_Sindh.shp 01/11/2021 15:49 SHP File
| | Punjab_and_Sindh.shx 01/11/2021 15:49 SHX File

11



Using polygon vector district boundary data in QGIS

1. Adding vector data to QGIS
Now you have data, you want to display it in QGIS.

e To do this navigate to Layer > Datasource Manager or click on the Data Source Manager button
on the toolbar —

&

e The data source manager window should open. Now click on to the Vector tab (step 1 on the
below diagram) as the shapefile is vector data.

e Press the browse [...] button (step 2 on the below diagram).

e Navigate to the District boundary data folder where your shapefile is saved (step 3).

e Change the file type to ‘ESRI Shapefile’ (step 4).

e Click on the .shp file that you would like to open (step 5) and open (step 6).

e Click Add (step 7) and close (step 8).

| Q Data Source Manage Vector

K |
Protocol: HTTP(S), cloud, etc.

e File Directory Database

EVa
' Vector 1 Encoding Automatic « |
S Raster Source ‘
S/ Vector Dataset(s) 2 .
e Mesh
+ =) e Q Open OGR Supported Vector Dataset(s) X
I
f4 GeoPackage « v 4 ™ - QGIS training course * District boundary data 3 v D £ search District boundary data
. SpatiaLite o
= Organize * New folder =- @ e
PostgreSQL ~
. st ~ O Name Status Date modified Type
MSSQL »F Quick access
* | | Punjab_and_Sindh.shp ® 01/11/2021 16:48 SHP File
m Desktop b g
Oracle || South India districts.shp © 27/10/2021 16:31 SHP File
= 4 Downloads A
DB2 DB2 .
+ oty Google Drive A
m Virtual Layer = Pictures +
5 ® iCloud Dri A+
@ WMS/WMTS iCloud Drive
+ .
- Google Drive #
* WFS / OGC API - . v < >
“# Features - 0
B wes
- File name: v ESRIShapefiles 4 ~

XYZ

(TT] )
==F+ Vector Tile .

8 |Close Add | Help

ArcGIS Map
&% Service

You should now have a shapefile of the districts overlying your basemap. If you cannot see it, it might be
because it is below the basemap in the Layers Panel, if this is the case drag it to be above the basemap
in the Layers Panel so that it is on top. You should now see something like the following

South India:
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2. Changing the symbology of a vector layer

You can see that the shapefile data is displayed as one colour with black boundaries between the
districts. When using GIS, you will often want to display each layer in a specific way to highlight what
you are trying to see or show. To do this we can change the symbology of the shapefile to change its
appearance in the map viewer.



Changing single symbol symbology
For example, we may want to see just the district boundary lines with the Google basemap visible

underneath.

e Todo this, right click on the shapefile in the Layers Panel and click ‘Properties’.

e You will see that there are many tabs down the left-hand side of the properties window. These
are all different actions that can be done to the shapefile. As we want to change the symbology,
we will click on the Symbology tab (step 1 in the diagram below).

e As we want all districts to have the same symbology, we leave the symbology type as ‘Single
Symbol’ (i.e. a single symbol for each part of the shapefile).

e You are now able to define what the shapefile looks like. There are also some predefined styles
in the gallery. Click on the ‘Outline red’ symbology in the gallery (step 2).

o Click apply (step 3) and OK (step 4).

ri Information i D Fill o

== Simple Line
:{‘_‘\\ Source
# Symbology
a3 Labels
€D Masks unit | Milimeters -3
Opadi 100.0 % -
N 30 View pach :
Color -
" Diagrams
E Fields
E Attributes Form L, Favorites a~| 8
Joins
ﬂ Auxiliary Storage -‘ - 2
(_@ LEIE gradient gray 3 fill hashed black /  hashed black.  hashed black X outline blue outline green
plasma
- Display
§°°% [ rry
Q‘,/ Rendering L ] e [ vvvvv‘
L4 L S O
a - [y - e
} Temporal
: outline xpattern  pattern dot black  pattern zelda simple bluefill  simple green fill simple red fill
Variables
""" outline red Save Symbol... | | Advanced ~
n Metadata
P Layer Rendering
ﬁ Dependencies ——
Style - | oKk 4 | Cancel Apply 3 Help

E Single Symbol

The shapefile should now be displayed with the boundaries of the districts in red.

If you do not like this style, you can go back to properties and change the colour and thickness of the

line.

Click on ‘Simple line’ (step 1).

Click on the black arrow next to ‘Color’ and chose a different colour (Step 2).
Change ‘Stroke width’ from 0.96 to 0.4mm (step 3).

Click Apply (step 4) and OK (step 5).
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You can experiment with these options untill your shapefile is a style that you like.

Attribute data and categorized symbology
As well as geographic locations, shapefiles also store attribute data with information about each feature

of the shapefile. To view the attribute data for a feature of the shapefile:

e Click on the ‘Identify features’ icon in the Toolbar - (step 1). The cursor should now have
an ‘i’ next to it.

e C(Click on a feature of the shapefile, it should now become a red colour (step 2), and a new
component should appear on the interface called ‘Identify results’ (step 3).

e This area will display the information that is related to the feature of the shapefile that you
clicked on. There can sometimes be a lot of information, with some of it being more useful than
others. For example, you should be able to see the district name, state/province name, country

name etc (step 4).
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Identify Results 3

13 L & 4
_ Feature Value
¥ Punjab_and_Sindh
¥ NAME_0 Pakistan
b » (Derived)
3 » (Actions)
GID_0 PAK
NAME_0 Pakistan
GID_1 PAK.7_1
" NAME_1 Punjab
4 NL_NAME_1 NULL
GID_2 PAK.7.6_1
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NL_NAME_2 NULL
GID_3 PAK.7.6.6_1
NAME_3 Vehari
VARNAME_3 NULL
= SRR =
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You can also view the attribute data for all the features of the shapefile at the same time:

e Right click on the shapefile in the Layers list (step 1 in the image below).
e Select ‘Open Attribute Table’ (step 2).

Layers [=]ES]
& n_@ e, T &§~H [ g}
South India districts

+ V I OSM Standard 4 Zoom to Layer

Zoom to Selection
T2 Show in Qverview
Show Feature Count
Copy Layer
Rename Layer
] Duplicate Layer
[l Remove Layer...
Move to Bottom
2
4 Toggle Editing

Filter...

e A new window will open that looks slightly like a spreadsheet (step 3 in the image below) which
shows the attribute data for all of the features in the shapefile.

e If we click on a column header, for example ‘NAME_1’, the data will be sorted a-z by that
column (step 4).

South India:

(2 South India districts — Features Total: 142, Filtered: 142, Selected: 0 3 — [m] x
/ CEE g LT E S P rE = Ee
fid GID_0 NAME_O GID_1 4 NAMEL1 -~ NLNAME_1 GID_2 NAME_2 VARMAME_2 NL_NAME_2 TYPE_2 ENG*
1 4/ IND India IND.2_1 Andhra Pradesh  WULL IND.211 Anantapur Anantpur, Ana...  NULL District District
2 5 IND India IND.2_1 Andhra Pradesh IND.22_1 Chittoor Chitoor|Chittor  NULL District District
3 & IND India IND.2_1 Andhra Pradesh IND.2.3 1 East Godavari NULL NULL District District
4 7 IND India IND.2_1 Andhra Pradesh IND.2.4_1 Guntur District District
5 8 IND India IND.2_1 Andhra Pradesh IND.25_1 Krishna Kistna District District
6 9 IND India IND.2_1 Andhra Pradesh  WULL IND.2.6_1 Kurnool NULL NULL District District
Punjab and Sindh in Pakistan:
Q Punjab_and_Sindh — Features Total: 65, Filtered: 65, Selected: 0 3 - [m] X
e 5 ALY RE B ES
GID_0 NAME_0 GID_1 4 NAME_1 -~ NL_NAME_1 GID_2 NAME_2 NL_NAME_2 GID_3 NAME_3 VARNAME_3 =
1 PAK Pakistan PAK.7_1 Punjab NULL PAK.7.1_1 Bahawalpur NULL PAK.7.1.1_1 Bahawalnagar NULL
2 |PAK Pakistan PAK.7_1 Punjab NULL PAK.7.1_1 Bahawalpur NULL PAK7.1.2_1 Bahawalpur Bhawalpur
3 PAK Pakistan PAK.7_1 Punjab NULL PAK.7.1 1 Bahawalpur NULL PAK.7.1.3_1 Rahimyar Khan  Rahim Yar Khan
4 |PAK Pakistan PAK.7_1 Punjab NULL PAK.7.2_1 Dera Ghazi Khan MULL PAK.7.2.1 1 Dera Ghazi Kha  NVULL
5 PAK Pakistan PAK.7_1 Punjab NULL PAK.7.2_1 Dera Ghazi Khan MULL PAK.7.2.2_1 Layyah Lieah
6 |PAK Pakistan PAK.7_1 Punjab NULL PAK.7.2_1 Dera Ghazi Khan VUL PAK.7.2.3_1 Muzaffargarh NULL
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We can use the attribute data of the features in the polygon to style it on the map canvas. For example,
we can colour the features of the shapefile based on which state/union territory/province they are in:

e Open the Layer Properties of the shapefile again.

e Click on the ‘Symbology’ tab (step 1 in the image below).

e C(Click on the drop-down menu at the top of the window and select ‘Categorized’ (step 2).

e Inthe ‘Value’ drop-down you will see the names of all the columns from the attribute table.
Select ‘NAME_1’, as we know this column has the state/province data in it (step 3).

e Click on the box next to the ‘Symbol’ option, click on ‘Configure Symbol’. A new window called
‘Symbol settings’ will open (step 4).

e In this window, click on ‘Simple line’ (step 5), and change the ‘Symbol Layer Type’ to ‘Simple fill’
(step 6), you do not need to change the colour of this setting.

e C(Click ‘OK’ (step 7) and the ‘Symbol settings’ window will close.

e Now click on the ‘Classify’ button (step 8). This will find all the unique names from the ‘NAME_1’
column of the attribute table and add these to the box in the middle of the window. A colour
will also be automatically added next to each unique name (step 9).

e Click ‘Apply’ (step 10) and ‘OK’ (step 11).

South India:
| @ Layer Properties — South India districts — Symbolog x|

= Categorized 2 - ||

G‘ Information Value abc NAME_1 3 ~|| &

3 soure Simbol

| Calor ramp Random colors
& symbology 1
Symbol ~ Value Legend
€1 Labels v [0 Andhra Pradesh Andhra Pradesh
v/l Ges Goa G Symbol Settings x
@D Masks v Karnataka Karnataka
VL] Kemh Kerals il
~ ill
W 3D View v/ []  lakshadweep Lakshadweep | Simple Fil ®
v [l Mahareshtra  Maharashtra
T Diagrams v [l Puducheny  Puducherry =
a vl BmilNadu  TomilNadu Q) a
E Fields v [ Telangans Telangana
vi[] all other values
Astributes Form
o
- 9 Symbol layer type SmpleFil 6 -
&Y Awsitory storage i color [ J5K="
Fil style | Bl ~-| S
& s
Stroke color [ JEK="
® o
Stroke width 0.260000 € 3| | Millmeters -~ | &
& Rendering
Stroke style Solid Line MEED
P y—
P Jain style ) Bevel MEED
Variables « [2.000000 =
_ Offset Milimeters ~-| &
n Metadata v |0.000000 :
B veperndencis
Legend
QGIS Sever
BA vigitizing
| Enable symbol layer 4=, Draw effects
ok 7 || cancel Help
Classify 8 | | & | | = Delete Al Advanced
P Layer Rendering
Style - ok 11 Cancel Apply 10 Help
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Punjab and Sindh in Pakistan:

G Layer Properties — Punjab_and_Sindh — Symbology

Q

fi Information

‘)\:\\ Source

‘ Symbology 1
I Labels

€D Masks
7 3D View
’I Diagrams

BB Feic

E Attributes Form

Joins

xiliary Storage

@ Actions
- Display
4 Rendering

ﬁ Temporal

Variables

%‘ Metadata

&‘ Dependencies

Categorized 2

* Value abc NAME_1 3

(2 symbel Settings

Symbol ~ [ Fill |v
h_. H A F
Color ramp |'
Symbol ¥ Value Legend .
vz Punjab Punjab
v Sindh Sindh . a
Ve all other valu...
9 Symbol layer typeSimple Fill g -
Fill color ME=E
Fill style Bl soiid MEEHN
Stroke color M E_
Stroke width 0.260000 % Millimeters v E_
Stroke style ——5olid Line MK =N
Join style ) Bevel MEKER
x 0.000000 =
Offset Millimeters  ~ | 4=
y 0.000000 = N
v/ | Enable symbol layer €| . Draw effects
7 OK Cancel Help
|Classify @ = Delete Al ed v
+ Layer Renderin
v N 11 10

+ |Style ~

i‘ Cancel‘ Apply Help |

e You should now see the district features coloured based on what state/union territory/province
they are in:

South India:

» _Vadedara

J%U ghavnagar

Surat

Indore Hosha igabad ;
1 Jamshed
Chh e L%
: B Pt aggur < Rourkela 34
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Cuttack
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Umerkote

A e\

Giffer.
Miaanar
Lnccaaive N

Jagdalpur

Poneas ° Battcaloa
)
8ok
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Punjab and Sindh:

PRACTICE: Follow the steps in the tutorial to:

e Download/open vector district data to the basemap
e Practice changing the symbology and the appearance of data

Adding point data to QGIS

1. Query, download and add OpenStreetMap data

OpenStreetMap data is not just a raster data format that can be used as a basemap. It is also possible to
download OpenStreetMap data in vector format. There is a lot of useful data contained within
OpenStreetMap (including archaeological data), that can be downloaded as polygon, line and point
vector data.

There are several repositories from which OpenStreetMap data can be downloaded. For example:

e https://download.geofabrik.de/ - From this website, data can be obtained for the whole earth,
or down to country scale. The data is updated every day, so it is always the latest available.

e https://planet.openstreetmap.org/ - Similar to the previous link, data can be obtained from the
entire world and is updated regularly. You can also access historic data back to 2012.

e https://overpass-turbo.eu/ - From this website, data can be obtained for any location on Earth,
however you can query the data before it is downloaded. Forexample, you can choose to just
download the locations of all restaurants for a location, rather than all the data available for

that area.

For this section of the tutorial, you will learn how to use overpass-turbo to download OpenStreetMap
data for your area of interest. First, we will practice the download process.

e Inyour browser, go to https://overpass-turbo.eu/
e Use your mouse to zoom into your area of interest.
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https://download.geofabrik.de/
https://planet.openstreetmap.org/
https://overpass-turbo.eu/
https://overpass-turbo.eu/

Click on the ‘manually select bbox’ button (highlighted in red in the below image).

I+
@

You can adjust the size of the square by dragging it to cover area of your interest (see image

below for extent).
Bl <o Coon  2wd @swe Bl Osens Pres  overpass turbo © n osts

S &4
Click the ‘Wizard’ button (step 1 in the figure below), type V|Ilage (step 2) and click ‘Build and
Run Query’ (step 3).

# Query Wizard

The wizard assists you with creating Overpass queries. Here are some Uisage examples

3 I
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You will see all of the villages added to the map as circles — there can be a lot of data depending on the

size of your area of interest.

m < share | & Export # Waard 8 save

”
This has been generated by the overpass-turbo wizard.
The ordginal search was:
“village”
o
[out:json][timeout:25);
/7 gather results
(
/1 query part for: “village"
node["place”="village™ ] ({{bbox}});
way[ "place”="village"] ({{bbox}});
relation["place”="village™](((bbox}));

71 print results
out body;

)
out skel qt;

& Load

overpass turbo @ m Data

e Click on the ‘Data’ tab (step 1 in the below image) and you will see the coordinates, names and

details of all these different villages

overpass turbo @ Map m

4 Share [ Export # Wizard B Save

/”

This has been generated by the overpass-turbe wizard.

The original search was:

“yillage”

¢

[out:json][tineout:25];

/1 gather results

(
/1 query part for: “village”
node[“place”="villaga"]({{bbox}}};
way["place"="village"]({{bbox}});
relation["place’="village"] ({{bbex}});

11 print results

out body;

>

out skel qt;

{ | |
“version”: 8.6,

"generator”: "Overpass API 8.7.58.2 2b5354b1",
"osm3s": |
“timestamp_osm_base"™: "2022-06-@7T16:19:257",

“copyright": "The data included in this decument is from wwi.openstreetmap.org. The data is made available

b
“elements”: [

“node”,
79345,

25.6502607,

i 68.4963876,

"Pakistan, Sindh",
“Sekhat (&5=)",

i Q7447167",

“wikipedia': "en:Sekhat”
1

b

“tvpe": "node”,

OpenStreetMap also has data of interest to archaeologists. Note that you need to reset the search
before conducting another search. To do this do the following:
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Click on settings on top of the page (step 1); in the pop-up window click on ‘Reset’ (step 2) and
then ‘OK’.

« zw “ - "o ? overpass turbo &

B Sattings

A Largraage

Whah of sdher

i - |

Now start your new search by using your mouse to zoom into your area of interest on the map and click
on the ‘manually select bbox’ button and adjust the square to cover your area of interest.

e Click ‘Wizard’, type ‘historic site’ and click ‘Build and Run Query’. It might take some time to see

the result depending on the amount of data in the area you are looking at.

To export this data: click the ‘Export’ button (step 1 in the below image), Under ‘Data’, click
‘download/copy as GeoJSON’ (step 2).
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£ Export

e The file will download into your Downloads folder.

Create an ‘OpenStreetMap’ folder in your GIS folder and move the ‘export.geojson’ file from
Downloads to this folder

e Rename the file as something more useful e.g. “historic_sites.geojson”

%) = | OpenStrestMap - m] * |
Home Share View e 1
_; m’; Cut LI% = % Mew item ~ T |+ Open ~ Hﬂsalect all :
) ) = l—" W Copy path « x kj ﬁ_ Easy access M Edit Select none I
Pmat;é;:l;nck Copy Paste [7] Paste shorteut I\:s\fve Ctzpvy De\vete Ran:me fg\ed":r Propfrt\as & History EFIn\tert selection
Clipboard Organise New Open Select
« v s ThisPC » Will Data (W:) » Desktop » GIS » OpenStreetMap @ ~ O 2 Search OpenStreetMap
MName - Date medified Type Size |
\j historic_sites_Rustaqfy[ZaEe] 08/09/2020 12:31 GEOQJSON File T4 KB !
Titem 1 item selected 73.4 KB =
e Return to QGIS and click the Data Source Manager button on the Toolbar.
e Click on the Vector tab (step 1 in the below image) and press the browse [...] button (step 2).
e Navigate to your new OpenStreetMap folder (step 3).
[ ]

Change the filetype to ‘GeoJSON’ (step 4).
e Click on the historic sites geojson file (step 5) and Open (step 6).

24



Q Data Source Manager — Vector =
9
T
* Source Type
. File ! Directory | Database ! Protocol: HTTP(S), doud, etc.
Encoding Automatic = |
Source (@] Open OGR Supported Vector Dataset(s) X
Vector Datag < v <« QGIStraining c... » OpenStrestMap Data 3 N J) S Search OpenStreetMap Data |_| 20
g
Package Organize v New folder Bz - (7] '
= L
Spatialite ~ MName Status Date modified Type i
3+ Quick access D
- historic_sites.geojson @ 03/11/2021 12:38 GEOJS)
greSQL [ Desktop * ~esgear 2
‘ Downleads #
aL )
Documents
Oracle [&] Pictures - |
Historical featun L
DB2
» MAHSA work
Virtual Layer QGIS training co
Workshop tutori
@, OneDrive - Univer
[ Desktop
. < >
File name: | historic_sites.geojson \/| GeoJSON 4 ~
Ganc
T T T P
e Click Add (step 1 in the below image).
e Inthe new window click Select All (step 2), OK/Add Layers (step 3) and then Close (step 4).
x Data Source Manager — Vector *
Q 9
T
* Source Type
. File ! Directory | Database ! Protocol: HTTP(S), doud, etc.
Encoding Automatic b
Source
(&) Select Vector Layers to Add... | historic_sites.geojson X | |_|
C:\Usersljats0\OneDrive - University of Cambridge\MAHSA work\QGIS training course\OpenStreetMap Data'thistoric_sites. geojson I z
ackage Layer ID Layer name  Number of features Geometry type Description '
0 historic_sites G06 Point ]
Spatialite 0 historic_sites 4 LineString
0 histaric_sites 438 Polygon - |
ostgre50L |
- | E

Oracle

32
- DB

rtual Layer

Select Al 2 | | Deselect All | Add layers to a group

ok 3 ||

Cancel

| Clse 4 || add 1 ||

Help |
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Several new layers will have been added to the Layers Panel and the Map View Window (usually a point
shapefile, a line shapefile and a polygon shapefile).

e Right-click one of these in the Layers Panel and click ‘Open Attribute Table’ to show the name,
category and other details of each historic site.

WL
e v&a-FAOL T : )
v e historic_sites historic_sites Mg V
v historic_sites historic_sites
vl historic_sites historic_sites
M ?- Google Hybrid 3 ¥ 2 - CHANDIGARH
» v @ groupl > \ 5 > )/ e { PusiAB

Layers

2 Bareilly
New Delhi .
T4

TTAR PRADES
Jaipur,
Lucknow.

Kanpur

<«

mEERHBAB N BAS

J (Al ! & 7 =P PE =2 &8¢

] id @id alt_name building historic name old_name tourism type
)T:node/889... node/889... NULL NULL monument  Quaid-e-A... NULL NULL NULL

2 node/110... node/110... WNULL NULL memorial ~ Minar-e-P... NULL attraction ~ WULL
‘53 fnode/253... node/253... Moenjo-da... NULL archaeolo... Mohenjo-d... VUL NULL NULL

4 node/322... node/322... NULL NULL memorial  Nehru Cho... VUL NULL NULL
57 node/353... node/353... NULL NULL yes Patwon ki ... NVULL attraction VUL

<

T Show All Features .

It is important to note that many features, such as historic sites, are represented as either points or
polygons, and in some cases both points and polygons. Therefore, to make a reliable map it may be that
some cleaning of the data is needed.

Also, it needs to be remembered that OpenStreetMap is an open collaborative project that is editable.
Therefore, there are instances when points of interest may be labelled incorrectly, so caution needs to
be taken when using the data.

2. Add point shapefile data and labels.

We are now going to add some point data from OpenStreetMap to our map. The data being used has
been downloaded using the previous steps, and briefly cleaned and converted into an ESRI shapefile.
You will find this data in the Historical features shapefile folder and is titled Historical_features_Sl if you
are using data for South India, or Historical features_ P if you are using data for Pakistan. You may use
this data to make your map, or you may use other data that you have downloaded using the previous
steps, or you may use your own data when following the steps.

e QOpen the Data Source Manager.

e Click on the Vector tab and press the browse [...] button

e Navigate to the folder that contains your OpenStreetMap shapefile.
e Change the file type to ‘ESRI Shapefile’.

e C(Click on the file that you would like to use and open.

e Click Add and close.
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The point shapefile layer will now have been added to your layers panel.

Layers 1 %)
BT A0
L") Historical features SI
D South India districts
- ¥ Google Satellite
= |¥| i Bing Satellite

Right-click on the point shapefile layer in the Layers Panel and click ‘Open Attribute Table’ to show the
name, category and other details of each historic site (there may be many empty columns, as not all
features are relevant to every column). We can see that for the historic data shapefile the features have
been categorised in the ‘historic’ column (e.g. tomb, monument, etc.).

We can display the different categories of the historic sites in different colours, and also add their names
to the map as a label.

e Right-click the historic site point layer in the Layers Panel and click on ‘Properties’

e Click on the Symbology tab

e Inthe dropdown at the top change ‘Single Symbol’ to ‘Categorized’

e Inthe dropdown beneath this, change ‘Value’ to ‘historic’ and click the ‘Classify’ button.

e The points will be given different colours automatically. However, if you would like to change
the colour for a specific category, double click on the coloured point, a new ‘Symbol Selector’
window will open, and you can change the colour using the drop down in the ‘Color’ section.
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e Once you are happy with the individual colours of the categories, you may want to make all the
points a bit bigger, so that they stand out on the map. Click the point next to ‘Symbol’, change
the size to 4.0, click OK, then Apply and OK.

| 2 categorized @ -]

7 Information Vaue | b historic @ -|[€]
symbol | oe ||
Color ramp | Random colors I+
Symbel ~ Value Legend ]
v @ castle castle
v @  memorial memorial

Diagrams v @ monument monument

v @ ruins ruins
v @ tomb tomb
v @  allothervalues

E Attributes Form

| Gasn'fy.HE |E| Delete Al | Advanced -
P Layer Rendering
< | she - | k@ || Concel || ooy @ | heb |

All of the different categories of historic site will now be displayed on the Map Canvas with a designated
colour.

Layers. 8% ¢
CRwTE&E-BAO
- v - historic_sites historic_sites  *
© aircraft
® Allah_Hu_Chowk
© archaeological_site
© battlefield
© bomb_crater
© boundary_stone
© building
© cannon
© caravanserai
® castle
© Chownn
© city_gate
® citywalls
e for
® fort
® gate
® Great_Old_Tree
* heritage
® manor
© marketplace
@ memorial
© monument
@ Old_Fountain
® ruins
® Sabir_Haveli
@ tomb
® tree
© wayside_cross
© wayside_shrine
V. ves 2 A » L
pe to locate (Ctrl Coordinate 7706865,3403725 ¥ Scale 1:5713940 ~ | & Magnifier 1 = Rotation lo.c

e UeeeerRedreedeedeceeec e

However, it may be that we don’t want to show all of the categories. For example, we may only be
interested in showing the locations of castles, city gates, memorials and monuments (or any
combination!). We therefore need to toggle on and off the different categories.

e Inthe Layers list, make sure you can see the shapefile and its categories.
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e Next to each category is a tick box. If you untick the box, any features in this category will not be
displayed. Try toggling on and off some of the categories.

Layers [
o [l ® T &§~F & O
" Historical features Sl
O archaeclogical_site

v O castle
. cemetery
v . city_gate
O fort
. rmaner

v . memerial

O monastery
v . monurment

O pillory
. ruins
. tomb
@

We can add labels to the map to show the names of the sites (if the sites have names in the dataset —
not all do).

e Right click on the historic sites point later in the Layers Panel and click on ‘Properties’.

e Click on the Labels tab.

e Change ‘No labels’ to ‘Single labels’

e Select ‘name’ for the ‘Value’

e The labels may need a label buffer to show up on the basemap. To do this, click on ‘Buffer’, tick
‘Draw text buffer’ and change the size to 1.0.
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= Single labels @
Information Value | abc name @

w Text Sample

Source

Lorem Ipsum

Larem Ipsum

abe Text

2 Formatting
e Buffer @
W@ Background

Shad:

! Attributes Form ﬁ acew
/ Callouts
Joins ":" Placement

/ Rendering

B 0isolay

& Rendering

Variables

l‘ Metadata
E Dependencies

o We also want to format the labels so that they are not always shown in a long line. To do this
click on ‘Formatting’ and next to the setting ‘Wrap lines to’ change it to 15 characters’.

Buffer
‘ Draw textbuffer 4=
Size 1.0000
Milimeters
Color
Color buffer’s fill
Opacity
Pen join style | i Round
Blend mode | Normal

Draw effects

1:659162 | ¥

Cancel

B

100.0 %

Aocly @

~ €

SEch
- | &

- | £

=

Help

e We will also add callout lines, so it is clear which label is for which point. Click on ‘Callouts’ and

check the ‘Draw callouts’ option. Change the line style to be a white line and make sure the
‘Label anchor point’ is set as ‘Closest Point’.

e Finally, we want to change the placement of the label so it does not overlap the point. Click on

‘Placement’ and then change the distance to 3.

e Click Apply and OK.

The historic sites are now labelled with their names.

e Save your work by clicking the ‘Save' button on the Toolbar
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Making and exporting a map

The final part of the tutorial will show you how to create and export a map using the data in you Map
View window.

Once you are happy with the content, symbology and labels (if you have decided to add them) in your
map view window, you can create and export a map from QGIS.

e Onthe Menu, click Project > New Print Layout
e Give your map a name and click OK

This will open the print layout window and will show a blank page. This is the canvas where we can
create our map.

@ *map2 - o *
Layout Edit View ltems Addlem Atlas Settings

BLLERER & @Rk : =

ALPPRRA B@;

hhb be
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w L3
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¥ General Settings
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il

w Guides and Grid

Grid spacing

=l
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Grid offset

o

x: 0.00
mm =
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v Export Settings

Export resolution 300 dpi >

E‘gmg‘%a?.mam EI'IE’G” LARPIIRN | RS
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il

Print as raster

Always export as vectors

x: 296 mm y: 0mm page: 1 75.4% v

To set the size of the map you are making, right click on the blank page and click on Page
Properties.

e The Page Size menu will appear within the Item Properties Panel. Set the size to A4, and the
orientation to Landscape.

Now the page layout is set, you need to add a map to your layout.

e Click the Add Map button o
e Now click and drag a box across the page to the same size that you want your map.
e The map will appear on your page as it does in the Map Canvas.
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e If you want to make any changes to the look of your map (such as symbology, or changing the
layers), you need to do this in the main QGIS interface. The map in the print layout window will

automatically update to reflect this.
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To resize and move the map:

0

e C(Click the Select/Move ltem button ———

e Resize by clicking and dragging the boxes on the edges of the map, and move it by clicking on

the centre of the map and dragging it.
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It is likely that you only want to display a certain part of the map canvas in your map. In this tutorial we

will make a map of the city of Thiruvananthapuram, therefore we need to zoom in and move around

until we are happy with what is being shown. To move, zoom in and zoom out of the map content (not

the page layout itself):

15

e Select the Move Item Content button
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e Click and drag inside the map to move around.
e Tozoom in and out, you can use the mouse wheel while holding the Ctrl key, or you can
manually adjust ‘Scale’ in the Item Properties Panel.
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When you are happy with the size of your map and what visible, you need to add some context to it.
To add a north arrow:
e Select the Add North Arrow button ‘&‘

e Click and drag in the layout to create the north arrow on your map.

To add a scale bar:

e Select the Add Scale Bar button _ﬂ|

e C(Click and drag in the layout to create the scale bar.

e You can adjust the scale bar in the Item Properties panel — you can change the units, add extra
segments and change the length of the segments, add a background to the scale bar, as well as
changing the formatting.

To add a map legend:
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Click the Add Legend button

Click and drag in the layout to create the scale bar.

By default, information about all of the layers that you have open will be added to the legend.
There is a lot of information shown that we do not want added to our map so we will have to
edit it in the Item Properties Panel.

To remove unwanted items, untick ‘Auto Update’, click on the unwanted items and the click on
the red [-] button.

When you have only the items listed that you want on your legend, you may want to rearrange
them. To do this, click on each item and then select either the blue up or down arrow,
depending on where in the list you want the item.

The text labels of the items can also be changed. For example, we want to change the label for
‘castle’ to ‘Castle/Palace’ as it is clear from the data that this is what this category shows. To do
this, double click on the text that you want to change, this will bring up the Label panel for that
item. Edit the text, then click on the left pointing blue arrow to return to the main legend panel.

You now may want to add a title for your map:

Select the Add Label button

Click and drag in the layout to create the label box.

The title’s text is changed in the Item Properties Panel by typing in the large Main Properties box
The font and text size can be changed by pressing the Font button

The horizontal and vertical alignment of the text is changed by clicking on the preferred options

Historic sites in Lahore
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Once you are happy with your map, it should be exported as a picture.

e Onthe menu, click Layout > Export as Image

e Navigate to the folder that you want to save your map and choose and appropriate name and
filetype (e.g. jpeg), and click save.

e Change the DPI to 200 (for a medium quality image) and click Save.

Your map will now be saved, and a green banner will appear in the print layout.

e Click the shortcut in the green banner to open the folder that your map is saved in.
e Double click on the image to open your exported map!

Finally, close the print layout window and save your QGIS project.

e Navigate to the main QGIS interface and click on the Save button on the toolbar. This will save
the project as well as the print layout.

e To access the print layout again after you have closed it, click on Project > Layouts and you
should see the name of the print layout you created. Click on this and your print layout will
open.

ACTIVITY: For this activity you can use the predownloaded Historic Sites data or you can download a
new category from OpenStreenMap. For example, many of places of worship are old and of interest to
archaeologist and they are not often included in the historic sites category.

e Download (if you are downloading) and/or add to QGIS historic sites or place of worship.
e Change the symbology and add labels.
e Create and export a map of heritage sites.
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