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Introduction to Geographical Information Systems

GIS stands for 'Geographical Information System' and it is essentially an application for you to utilise spatial information on
your computer. QGIS is a professional and freely available open-source GIS. It can match the commercial in the industry
incorporating advanced features for individuals and businesses to utilise location based data.

A GIS consists of:

R Digital Data — Geographical information that you will view and analyse using your computer. hardware & software

R Computer Hardware — Computers used for storing data, displaying graphics and processing data (your laptop or
desktop)

R Computer Software — Computer programs that run on the computer hardware and allow you to w
A software program that forms part of the GIS is called a GIS Application (i.e. QGIS).

h digital data.

GIS applications allow you to open digital maps, create new spatial information to add to a ma and
create printed maps for your work. You can also analyse the data to perform calculations such igtance or how
many features are within an area. Let's look at a common use of using GIS to discover w,

hispital. A combination of a basemap (think Ordnance Survey map or Googlemaps), b 0 e location of the
hospital. This data is loaded into the GIS application and layered to show where they nr to each other. As you'll
see the central blue dot is the location of the hospital and the black bus icons are the | us s.

Contains OS data © =
Crown copyright 2024
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What is GIS Data?

GIS data is information
at the data behind the b

Stop Name Easting Northing Longitude [atitude

Hexham 394075 | 563891

Hexham 394179 563887 | -2.092 54.97

Veterinary surgery Hexham 394222 563959 | -2.091 54.97

Y942639 Veterinary surgery Hexham 394075 563953 | -2.094 54.97

The geographical data columns are:  The non-geographical data columns are:

e Easting e ID

¢ Northing e Stop Name
e Longitude e Town

e Latitude

A very useful feature of GIS applications is that they allow you to combine geospatial & non-geospatial data. The bus stops
have a aimple bus marker on the map but have a unique identifier, a name, town and two variations of location based data
in the table behind the data.

3
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Queries & Research

Creating buffers from your data

A common task in QGIS is to create buffers from points, lines and polygons. We will use the data you create in the next
exercise so make sure you make a few of each type to work with.

Below is an example of a buffer on points, lines and polygons. The process takes a feature dataset and adds a polygon
around the data to a distance of your choosing.

)
-

Clipping data
A common task in QGIS is to clip datasets with another one. | below Ts of a red boundary which is the tagert
area and black lines which are roads. By clipping the roads to oumdary you can only use data that you need and

are shown in blue.

©2026 Maptastic Limited. All rights reserved. No part of this material may be reproduced, distributed, or transmitted in any form without prior
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Exercise 1 - Loading data into QGIS

The following exercises use the The Data Source Manager to load in a number of different data types. It allows you to
choose the data according to the type and load in correctly. It is a great way to load and manage data within your
workspace.

Loading a basemap (SUCh as GOOgIemapS) Project Edit View Layer Settings Pl

¢ On the top left of the toolbar select the Data Source Manager icon to open the dialog = E Y SN @7 g
box. 7D'—Jla ‘ﬂ

¢ On the left-hand panel select 'XYZ' (you may need to scroll down) m ‘\/; %} ﬁ %

¢ Select 'New' from the centre panel and a new dialog box will appear

(2 Data Source Manager | XYZ

. XYZ Connections
Browser

| custom

£dt | | Remove

Connection Details

H Vector

* Raster
5/

2 Mesh

URL http:/fexample.com/{z}/{x}/{y}.png

* Point Cloud Authentication

» Delimited Text Configurations | Basic

e s Choose or create an authentication configuration
GeoPackage ———— =
ﬂ- i i No Authentication - | ||
[l
Configurations store encrypted credentials in the QGIS authentication datal

# Spatialite

* PostgreSQL .

Min, Zoom Level | 0 &
MS SQL Serve

g sk senver Max, Zoom Level |18 [«

Referer

Virtual Layer Tile Resolution | Unknown (not scal

Interpretation | Default

. SAP HANA

\Q WMS/WMTS

OGC API - Features

| doe | Add [ hee |

¢ In the window that opened give t me - i.e. Google Satellite so you remember what it represents

¢ Type in the following url http://w maps/vit?lyrs=s@189&gl=cn&x={x}&y={y}&z={z} (you can find a list of urls
in your ggis_training folder under co Ste_filles\xyz_keys.txt)

¢ Leave all the other fields ick 'OK"

Inttp:/ wvewr.googie.cn/maps/viFlyrs=s@1898gl=cnéx={x) Ry ={y}82={z} |

| Configurations | Basic

Choose or create an authentication configuration

| No Authentication = | ‘@\

Configurations store encrypted credentials in the QGIS authentication database.

Min. Zoom Level | 0 ;‘

max Zoomtevel (18 |2 |
Referer |
Tile Resolution | Unknown (not scaled) -
Interpretation | Default v |

| o || cancel || Help

©2026 Maptastic Limited. All rights reserved. No part of this material may be reproduced, distributed, or transmitted in any form without prior
written permission.




Applied QGIS for Absolute Beginners

& Maptastic.

¢ The link will now be saved in your QGIS workspace (and unless you delete it will remain)
¢ Select 'Add' to load the data into your workspace

——— S ——
| Q Da anager | XYZ = o X
h XYZ Connections
Browser
Lo | Google Satelite ~
\Vgew Edit | | Remove | Load | | Save
SV Connection Details
22 Mesh
URL hitp://uwwy. google.cn/maps/u; y)8z=
g Point Cloud et
 Delimited Text Configurations | Basic

s Choose or create an authentication configuration
> ‘ GeoPackage

No Authentication v | |
om
ons store encrypted credentials in the QGIS ation database.
patialite
4 Postgresal
Min. Zoom Level |0 [&
MS SQL Server T
gy MRS Max zoomlevel [18 |+
 Orade Referer
m Ve ier Tile Resolution Unknown (not scaled)
Interpretation | Default

SAP HAN
* AP HANA

@ WMS/WMTS

-y WFS / OGC APl - Features

%’ WCS

Repeat this step with the the remaining map data (you will
previously.

your text file mentioned

ire Bimie]

Q@ ‘*Untitled Project — QGIS

DeB R
BV A WmBWR

You can now group these together by selecting all of the
basemap layers (they will highlight blue when they are). Right
cliick and select 'Group Selected'. QGIS will then group the
layers and give you an opportunity to give it a name. Call it
e '‘Basemaps'.
v @ e TE-BAO
v |V 3" Google Satellite Hybrid
~ |V B Google Satellite

~ v B Google Roads
~ v 3 Google Terrain
v |V I Google Maps Swincliffe

Hampsthwaite

Rowden Change Data Source...
Set Layer Scale Visibility...

Layer CRS 4
Export '

Add Layer Notes...

Properties...

» OpenStreetMap
* Google Maps
. e Google Terrain

~ [V] [l BASEMAPS
= | i OpenStreetMap
= | i Google Maps
= W " Google Terrain

| tayers | Browser

| Q Type to locate (Ctri+K)

©2026 Maptastic Limited. All rights reserved. No part of this material may be reproduced, distributed, or transmitted in any form without prior
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Loading shapefiles

=

Project Edit View Layer Settings

On the top left of the toolbar select the Data Source Manager icon to open the ol = b b @7 '
dialog box. § D = Ha ‘g

[N 1%
» Select 'Vector’' from the left hand panel and click the button with the 3 dots on it. |_|

¢ A new dialog box will open for you to navigate to your file system.

‘l Q Data Source Manager | Vector = [m] X

-
e lves
Vector
Vo vear

+ Raster Automatic

) Directory () Datsbase () Protocol: HTTP(S), cloud, etc.

:ﬁ!:' Mesh

; Point Cloud

Delimited Text
GeoPackage
GPS

® Spatialite
PostgreSQL

+ MS SQL Server
Oracle
Virtual Layer

AP HANA
£

&3 wms/wmTs
&2 wvsm

. WFS/ OGC API -

# Features Help ‘
Navigate to where you saved your training
C:\Users\yourna
Select the flood_zone_2 shapefile -
' ' ( Open OGR Supported Vector Dataset(s) X
Select 'Open' to return to th
box. ¢ 5 v 4 | agistraining > vector > shapefiles > flood_risk | v @ | | Searchfiood sisk »
Organize v New folder =~ O 0
- Name . Date modified Type
W) Gallery flood_zone 2 20/02/2024 22:19 OpenOffice.org 1.1S
i . [ flood_zone_2.prj 20/02/2024 22:19 PRI File
laire - Personal
| 3 flood_zone 2.shp 20/02/2024 22:19 SHP File |
& Deskt D flood_zone_2.shx 20/02/2024 22:19 SHX File
esktop »
¢ i flood_zone_3 20/02/2024 22:18 OpenOffice.org 1.1
L Downloads »
[} flood_zone_3.prj 20/02/2024 22:18 PRI File
" QGIS for absolute begii #
[ flood_zone_3.shp 20/02/2024 22:18 SHP File
~ Documents »
a flood_zone_3.shx 20/02/2024 22:18 SHX File
1 Pictures » —
File name: [ flood_zone_2.shp | Anfites v
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