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Introduction

This course is aimed at anyone with no previous knowledge of geographical information systems (GIS). It is intended as an
introduction to OS OpenData™ products, and how to use them in an open-source GIS.

A GIS is a computer system capable of capturing, storing, checking, integrating, manipulating, analysing and displaying
geographic information (Gl). They can be small desktop software packages running on a single machine or very large
network-based systems comprising many software components across a whole organisation.

Throughout the following four exercises, you will use Quantum GIS (QGIS). This is one of many open-source GIS products,
which can be downloaded free of charge.
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Exercise 1 Downloading OS OpenData

Introduction In this exercise, we will run through the process of downloading the OS OpenData products.

Exercise 1 1 Firstly, you will need to download the OpenData products from Ordnance Survey’s website.
Visit http://www.ordnancesurvey.co.uk/innovate/innovate-with-open-data.html
or follow the pathway http://www.ordnancesurvey.co.uk >Innovate > OS OpenData

Downloading OS OpenData

Exercise 2 [ [t [ s a

Opening the OS OpenData g

. Your Busket go
products in QGIS
Home  Dewr wr penSpace  GeoVation  Showcase
Exercise 3 Innovate with Open Data s s e
Opening the ONS data Want to access free location data? 0S OpenData products |
in QG|S Good news - you have come to the right place! “§ 3=
This s your entry into Qrdnance Survl'::;l!e mapsand services to be wsed in any way and ::uqr perpose. =
Te get started choose how you want & ata and then map it, mash itor maks i mebile, whicheves usty ) ol
: = B
Exercise 4 K :
Carrying out a spatial query Your data is ready! Application showcase =

We have a wide ange of 006 Open Data products
that can help you kick-start your innowative idea or
project.

in QGIS

Heve's pus curmend line-up Lo lelp you get stasted.

3 05 VectorMag District

3 05 Streetiiew

There se masy ways you can make use of 05 Check out a few apphications that already make

OpenData, these inchade: use ol 05 OperData. Ous exampies melude: ¥ 1230000 Scue Colour Raster
» Bawndary line
> Take a quick view of what's available » tools 1o help manage personal trarvel
3 CodePalnt Open
= Maks wise oL ANRE, Lhrough 30 AP ¥ ghnt oo mips/other map Keas
3 Maridian?
3 connecting supplers and Customens
> Dewnboad it (tyou PC oe crder on DVD) » MiniScale
= Link to i, using Linked Data Great deas » 05 Locator
» 05 Terrain 50

DTl cad It Pow

Please note: Ordnance Survey OpenData consists of 11 continuously maintained products, providing information from postcodes
and boundaries to digital backdrop maps. The 12th product, Land-Form PANORAMA, is a legacy product and is not updated.
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Introduction 2 This will open a web page where all the OpenData products are available, as either a DVD delivery or download, or both.

Exe I'Cise 1 FProduct ( “E—overagb DvVD Download

Downloading OS OpenData

M iniScaIe® GCreat Britain [304 Mb) m} O
Exercise 2 _ Data lype: Raster

Opening the OS OpenData Supply formt TEF-LZW

products in QGIS Version 012013

MiniScale is the smallest-scale product in the
Exe rCise 3 0% OpenData catalogue and has beon

Opening the ONS data While most of the 12 products available are downloadable at Great Britain coverage, three products (OS VectorMap District®
in QGIS Raster and Vector and OS Street View®) must be downloaded according to their 2-letter grid reference. To choose which grid
references you will need to download, there are a number of useful resources available:

Exercise 4

Carrying out a spatial query
in QGIS

3 Openanew tab in your web browser and visit the Ordnance Survey ‘OS getamap™’ web page:
http://www.getamap.ordnancesurveyleisure.co.uk/ . The Get-a-Map service provides Ordnance Survey Leisure maps
online, with numerous interactive options such as creating and sharing cycling and walking routes, loading to a GPS
device, access to the Good Pub Guide, Country Walking and Trail Magazine information. The home page can also be used to
work out the grid reference of a particular place.

4 Our study area will be the Isle of Wight. Search for ‘Cowes’ in the search bar on the left-hand side of the screen. The
six-figure grid reference for the centre of the screen will then be shown (see below). The first two letters are SZ, therefore
this is the 100 km grid-square we will need to download to view Cowes within the GIS.

mw getamap Vesoora Dumt | Logn | Reowwr | Sutecrts | Tems | Corastis

COWES ™

L e L
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5 Thisis putinto context when you see the national grid in its entirety (see
right). This is also available as the national_grid.bmp image within the
folders OSOS_QGIS_2013 »ALL_DATA. This is an image of the national grid
referencing system, which is used for all Ordnance Survey maps. For the
following four exercises, we will be looking at the SZ 100 km square only.

Further information can be accessed here:
http://www.ordnancesurvey.co.uk/resources/
maps-and-geographic-resources/the-national-grid.html
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The GIS data are available in different formats depending on the information they contain. When we open the products
in QGIS, this will become important. OS OpenData products are supplied in three main formats:

Raster - a pixelated image; as you zoom in the pixels will become bigger, creating a blurry image. It is difficult to

change the styling of raster products.

Vector - a series of points, lines and polygons. Points are single dots, lines connect these points, and polygons are
shapes. Upon zooming in, the map retains its clarity. It is much easier to change the styling of vector format maps.
Point - point data is a table of information that can be added to a map using a geographical reference.

For example, OS Terrain 50® is a grid and vector product, supplied in ESRI® Shape (contours), GML (contours) and ASCII Grid
and GML (grid) formats, available at a Great Britain coverage as a download only (see below):

s OS Terrain 50 i i |_|
== R N R [ESRI ® Shape (Contours): 1.1 Gb]

Supply format ESRI @ Shape (Contours) [+] {%fﬁﬁm?m 162 Mb]

Version: 0772013

The OS OpenData products we will be using in this exercise are:
« 0OS VectorMap District® vector - a mid-scale district map in vector format .

« 0OSVectorMap District raster - a mid-scale district map in raster format.
« 0S Terrain 50° - this is a height/topography product which displays 10 m contours in vector format.

6 Select the ‘download’ option for these three products, ensuring you have selected the correct National Grid reference
square for OS VectorMap District® (SZ), and select ‘next’. Fill in your personal details and select ‘Continue’. Enter an
email address which you will have access to during the workshop. Once the request has been submitted, it will take a few
minutes to two hours for the links to arrive in your inbox.

7 When you receive the email, the files are in a ‘zipped’ format, which greatly reduces the file size, and allows it to be sent via
email. Right-click on the download link and save the file to a location of your choice. Once downloaded, you will need to unzip
the files to read them in their useable formats. Once all contents have been unzipped, the original zipped file can be deleted.

Please note: These products have been pre-downloaded to use in the following workshops and are accessible within the folder:
0S0S_GQIS_2013 > ALL_DATA. Please use this data for this workshop.

0S OpenData Masterclass
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Exercise 2 Opening the OS OpenData products in QGIS

Throughout this exercise, we will run through how to open the OS OpenData products in QGIS (the open-source GIS). The
products we will be using consist of a background map for context (OS VectorMap District: raster format), a map we

can manipulate and style to see basic infrastructure (OS VectorMap District: vector format), and a product that shows
topography (0S Terrain 50). This exercise will therefore guide you through opening both raster and vector files within QGIS.

1 Open QGIS 2.0.1 from Start » Programs - QQIS Dufour > QGIS Desktop 2.0.1.
2 Firstly, we will open OS VectorMap District: raster format. Select ‘Add Raster Layer’ in the left-hand toolbar (see right).

3 Click ‘Browse’ and navigate to OSOD_QGIS_2013 >ALL_DATA - VectorMap_District_Raster > data. Select all the
tif files. Click ‘Open’.

4 A map, similar to the one below, will appear: V;
e ————— (=)
Lo g Boms oy Rnim [dees Py '
FRPHDDALS Q6 -F-atmMEa-0 a0 i- AW G+
LS et - Mo B S Sie R -
i ﬁ;
w |isge e Table of contents
L AE
|
£ |
Q)
e
|
% |
o
:l:i
4|
&
H
I‘g:
"
== e e

Please note: In future, when opening a large number of individual raster files, it may be more efficient to input them into QGIS
using the 'Build Virtual Raster' option (click on the 'Raster’ tab, then 'Miscellaneous’, then 'Build Virtual Raster (Catalog)’). Here,
you are able to input numerous raster files, and output one .vrt file, enabling all raster files to be opened in QGIS as a single file.

0S OpenData Masterclass
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Please note: the table of contents on the left-hand side of the screen is where the ‘layers’ are displayed. Here, each 10km raster
square is displayed as a separate layer.

5 Use the toolbar to zoom in/out and drag the map.

Drag and pan tool Zoominfout Zoom to extent of Information tool
map

6 Now is a good time to save the workspace. Select ‘Project’> ‘Save As’ > “OSOpenData_QGIS_Workshop” (or similar), click
‘Save’. Remember to save your work regularly.

7 Now we will open OS VectorMap District: vector format. Select ‘Add Vector Layer’ in the left-hand toolbar (see below).

(¢ Add vector layer

Source type
® File Directory Database Protocol
Encoding | Systen b4
v 'n
Dataset | Browse 'u
 Concel Hep

8 Click ‘Browse’ and select 0SOD_QGIS_2013 »>ALL_DATA > VectorMap_District_Vector> data. Change the File type to ‘ESRI
Shapefiles (.shp)’, now select and open the following three files:

i. SZ_Building.shp

ii. SZ_RailwayTrack.shp
iii. SZ_Road.shp

0S OpenData Masterclass
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Introduction We are only looking at the basic transport network and buildings in order to get a general depiction of the land use and
infrastructure; therefore we have only selected these three features to display. Click ‘Open’. This will bring up a map image
similar to the one below, where the vector layers are overlaid on the raster layers:
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@

L3

B

9 Finally, we will open OS Terrain 50°®, which is also a vector product. Click on ‘Add Vector Layer’ (see below
right); click ‘Browse’, and select 0SOD_QGIS_2013 » ALL_DATA > Terrain_50 - line. Change the file type to ‘ESRI fb
Shapefiles (.shp)’, select all and click ‘Open’.

Please note: In future, when opening a large number of individual vector files, it may be more efficient to input them into QGIS using

the ‘Merge shapefiles to one’ option (click on the ‘Vector’ tab, then ‘Data Management tools’, then ‘Merge shapefiles to one’). Here, you
can input numerous polygons, lines or points, and output one, new, shapefile. This makes it easier to edit the layers as one.

0S OpenData Masterclass
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You will see a screen similar to the one below:

i
H

’

NP SHBAMNSOINANS w

SE8S8508406E ; i i E E
i

R e s ] Hscae (1 e -@nm 'ﬁ;ﬁﬁ

10 To organise the table of contents and group each collection of layers, select all the raster layers (click on the top layer, press
shift, and click on the last layer), right click and select ‘Group Selected’. Rename the group ‘VectorMap_District_Raster’. Do
the same for the ‘VectorMap_District_Vector’ and ‘Terrain_50’ layers.

Please note: The position of the layers in the table of contents determines their visibility on the map. For example, the top layer
will be visible until it is dragged to sit beneath the layer below. You can experiment with this by changing the order of the layers in
the table of contents (drag and drop). Layers can also be turned on and off (visible and invisible) by ticking and unticking the boxes

beside them.

11 QGIS randomly assigns a colour to each new layer feature when it is opened. To change the style of these features, you can
create your own style, or use pre-designed ‘Styled Layer Descriptor’ (SLD) files, which are available to download free of
charge from the Ordnance Survey website:
http://www.ordnancesurvey.co.uk/business-and-government/help-and-support/products/styled-layer-descriptors.html
Some custom-made styles for use within this workshop are available within the folder OSOD_QGIS_2013 > ALL_DATA.

0S OpenData Masterclass
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12

13

In QGIS, right-click on ‘SZ_Buildings’ within the ‘VectorMap_District_Vector’ group and select ‘Properties’.
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Ensure the ‘Style’ tab on the left is active, and change the ‘Single Symbol’ selection to ‘Categorised’.
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14 Select ‘Load style’; change the file type to SLD file (.sld), and open OSOD_QGIS_2013 » ALL_DATA. Highlight the Building_
Fullcolour.sld file and open.

@ e Loy beratiog o N = Foshas blerring mode toarmal
B pas T Catogorieed v
e con e ;

ﬁ Aetiore Syl O e o It
" s (bt [wm i ]
I ooy
© v

Classfy 2dd Delete Delete sl [ ] adeanced

Fiestore Defak Style Sarve b Dot Load Sde ... Save Syl
[T cocel sepiy e

15 You will notice that the building polygon and outline labels have a minimum and maximum scale applied to each label.
Double-click on the maximum scale of each of the three labels and change to match the selections below, also change
the ‘label’ to match. Now when we zoom out to the extent of the Isle of Wight, the building polygons and outlines will be
visible. Click OK.

{k Layer Properthes

Dpley [Label [ e scole  [rax scwe  [coue [Dupeace o
i T T (e i oL s
| ARty Budding cutire 1:15,000 £ 1:300,000  {no fiber) BAS000  1:300,000
{ ‘m Buddng outine 1:7,560t0 1:15,000  {no fiber) L7042 115,000
© o
(1] [a]s)
# 4 = Adfrcourentres T Court festures Reendering ceder. .
Resters Defauk S Save i Defuk Load style SR
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16 For both the SZ_Road and the SZ_RailwayTrack layers, repeat steps 12 and 13. You will have selected ‘Categorised’ in the

‘Layer Properties’ screen; now select the column as ‘CLASSIFICA’. Nothing will appear immediately. You now need to select

the overall ‘Colour Ramp’ of the roads/railway tracks.

17 Either click on the ‘Colour Ramp’ tab and select a colour gradient of your choice and click ‘Classify’ (see below), or select
‘load style’. Change the file type to ‘SLD File’ (.sld), select ‘VMD_SZ_Road_Style.sld’ (see below) and ‘Railway Track_
FullColour.sld’ for the appropriate feature, and click ‘Open’. Once happy with your selections, click ‘OK’.

Please note: You must first ‘delete’ any selections within the layer properties screen before editing and re-classifying.

abe| Lotk Laryew blewrding mode: Hoemal *  Feature blending mode. Hormal
e
| Rl & Cotogoried. =
Orsphay Cokirrry | CLASSIFICA -
@Nlm Syrtel — Charge... color e | [ S2_osds
o) s [symbat [vate et
g et Anssd ARcad
V| Disgrans —_ A Bosd, Collspred Dusl Camlageway ARosd, Colispsed Dusl Carisgaway
EFRoad BRasd
o Metadat - B Road, C artiageway B foad, C
Local Street Local Street
Mo Poaed Minie Road
Minar Road, Colapsad Dusl Carriageway  Minor Road, Collansed Dusl Cariagewsy
Pedtstrianised Street \Pedestrianised Stress
Frmary Rosd Primary Road
Frimary Rosd Primary e, amiagenay
Frivabe Rioad Publicty Acosssibis Prbvate Road Publicly Accessbls
ol Duintn Delete (oo | L advencsd
Restors Defauk Stye Save As Dafaut Load Style ... Save Strle %
o Cancel Hpply ! el
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Introduction 18 Now, in the table of contents, select the top OS Terrain 50 layer within the Terrain_50 group (for example, SZ29_line),
right-click and select ‘Properties’ and then click on the ‘Load Style’ button. Change the ‘file type’ to SLD file (.sld), and
navigate to OSOD_QGIS_2013 » ALL_DATA and select Terrain_50_style.sld. Click ‘OK’. This will have changed the colour of
the contours of one 10 by 10 km grid.

Exercise 1
Downloading OS OpenData

() Layer Properties - 5269 line

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3 B _ ; . )
i Trangpansncy (M (= With (10000 |3
Opening the ONS data o ol |
in QGIS [ cagoms Saved ses .:'.
L "':*’"w:! ——— —l _i
Exercise 4 Smgie o eridowa: Canal  Canalri T cosrg | |

Carrying out a spatial query b Beae. (DR v [P
in QGIS —

K10}

¢/[(=][ad]la]l=] el Vet
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19 Right-click on the newly styled top layer, select ‘Copy Style’ (see right). Now right-click
on each of the remaining Terrain_50 layers and ‘Paste Style’. Continue with this
method until all contours are a consistent style. You should now be viewing a screen
similar to the one below:

G QGIS 2.0.1-Dufour - workspace_template

Project Edt View Layer Settings Phugins Vecbor Raster
DEBEBRLR 20
./ B cB&xBHxd L

Layers I
V[; Bl 3 (W VectorMap District_Vector [
@ % [ 52_Building
'c @ % 52_Road
B % 52_RailwayTrack
R |2 %0 rons
’ B %\ m_p Zoom to Layes Extent
L+ @ % "/ s23g_| | Showin Overview
n @ %\ 5239 ] pemove
B 9¢ " 5247~
% sz48_ L2 Dupicate
=] B %" szan |  Jetlayer CRS
% @ % szs7 |  SetProject CRS from Layer
B % " 5258 Open Attriute Table
B %Y szsa .
[a B %\ szes] / Toook Edting
8 _4} vectorMap | Save A
@ =] " sz07 ave Selaction As
Q &8 5208 Fiter....
® 5209
Shaw Feature Count
& s‘ 5219
@ B " 5228 Froperties
& " 5229 | Maka to Toplevel Item
9 02} 5238 Rename
L] ® 5239
"
L B sanensow
*] B 5248
o @ sz49 |3 Epand Al
LBEy ] 5257 |7F Collapse Al
! = 5258 | % \ipdate Drawing Order
L o} T R —

Here OS VectorMap District raster is providing the colourful backdrop, OS VectorMap District vector is the styled layer
showing the clusters of buildings, roads and railway networks and the distance between OS Terrain 50 contours give an

indication of land height.
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Upon zooming in, individual houses and road network features become more clear:

o ks

Now progress to the next exercise (exercise 3) to input the additional data.
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Exercise 3 Opening the ONS data in QGIS

We have opened and styled the OS OpenData products within QGIS. Now, we will open additional datasets within QGIS, and
assign them a geographical reference to attach the data to the map. Many OS OpenData datasets can be found at: data.gov.uk,
including data from ONS (Office for National Statistics). A page on Ordnance Survey’s website outlines many other open data
sources: http://www.ordnancesurvey.co.uk/innovate/geovation/data-sources.html

We will be looking at three open source datasets:
« Distance to GP surgeries (in kilometres)

« Percentage ageing population (% over 60s)

« GPsurgery locations (exercise 4 only)

This information can be downloaded free of charge directly from ONS. For these exercises, it is available within the
‘ONS_Access_data’ folder.

The first task is to assign this data a geographic location, so we can display it on the map. Firstly, we will look at the ‘Distance

to GP’ data. As this data is in .csv (comma separate values) format, this exercise will guide you through opening delimited text
datain QGIS.

*Remember to save your work regularly.

1 This exercise will follow on from Exercise 2. Keep the QGIS workspace from Exercise 2 open.

2 Openup the Indices_of_Deprivation_2010.csv file in excel, OpenOffice Calc, or similar (OSOD_QGIS_2013 > ALL_DATA >

ONS_Access_Data » Distance_to_GP - Indices_of_Deprivation_2010.csv). Browse to familiarise yourself with the data.
Here we are mainly interested in the ‘LSOA_CODE’ column, and the ‘DIST_TO_GP’ column.

0S OpenData Masterclass
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Please note: The LSOA code refers to the ‘Lower Layer Super Output Area’, which is a measure of small area statistics used by ONS.
LSOAs are used where ward boundaries are too large to store useful population data (see diagram below).

Local Authority Districts

Upper Layer SOAs
whole scheme nests within LAs

Middle Layer SOAs
will nest within Upper Layer

Wards 8,800 units

average population 6,000 Lo I 0R

nest within Middle Layer

Output Areas and Lower Layer SOAs
nest within Census Standard Table
Wards (January 2003)

Output Areas
nest within Lower Layer

Ward boundary change will progressively
break the relationship with wards

Source records
allocated to higher
units using NeSS tools

or Unitary Authorities/London Boroughs
(building up to higher areas — counties, GORS, etc.)

minimum population around 25,000
(not yet developed)

7,193 units

minimum population 5,000
average population 7,200
released August 2004

34,378 units

minimum population 1,000
average population 1,500
released January 2004

175,434 units (E&W)
minimum population 100
average population 300

grid referenced
— ideally from addresses

Taken from: http://www.neighbourhood.statistics.gov.uk/HTMLDocs/images/GeographyPolicy_tcm97-51009.pdf
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3 Thelndices_of_Deprivation_2010 data is stored as a .csv file (‘comma separated values’). To input this into QGIS,

Introduction
click on the ‘Add Delimited Text Layer’ button (see right).

gxerc:se(} 050 D 4 Click on ‘Browse’ and select the Indices_of_Deprivation_2010.csv file to open. Ensure the CSV button is selected,
il ke penData as well as the ‘No geometry (attribute only table)’ button, as this dataset does not have point coordinates within

it. Click ‘OK..
Exercise 2

Opening the OS OpenData
products in QGIS

@B DB N

(4 Create a Layer from a Delimited Text File

Fle Name  k_|{OpenData_Masterdass/DATAJONS_Access_dataiDistance_to_GPfIndices_of Deprivation 2010.C5 | | Bromse...

Exercise 3 Layer name | Indices_of_Deprivation_2010 Encoding  UTF-8 Iz
Opening the ONS data kel e TR

in QGIS
Recordoptions  Mumber of header Ines todiscard 0 = % First record has field names

Exercise 4 Field options Trim fizlds Discard empty fields Decimal separator is comma

Carrying out a spatia[ query Geometry definition  Point coordinates Wel known text (WKT) o&uunuwma

in QGIS
Layer settings ] Use spatial index Use subset index Wakch file

GoR_copE | Gor_name | crv_cope | crv_mame | ua_cope | La_wame | Fua_cooe | FLa_name | msoa_cooe | [+

1 |a | North East 00CH  |Gateshead ' E02001687 |G
2 |4 |North East 00CH  |Gateshead E02001687  |¢
3 |a |Morth East |00CH  |Gateshead | E02001687 ¢
4 A [Morth East | 00CH | Gateshead [ E02001692 ¢
5 |a | North East 00CH  Gateshead E02001€87
5 frotnfes | S 1. ey |
.‘_I—._.—J [
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Introduction This will insert an attribute-only layer into the layer column in QGIS (see below).

G QGIS 2.0.1-Dufour

Project Edt View Layer Settings Plugins Vector Raster Dotsbase Processing Help
DEEROR HOSLLARPLRALR ¢
Exercise 2 P/ BRR /&g O & @y ey g o & &
Opening the OS OpenData Layers &%
products in QGIS

Exercise 1
Downloading OS OpenData

Exercise 3
Opening the ONS data
in QGIS

VNSNS

Exercise 4

Carrying out a spatial query 5 Right-click on the ‘Indices_of_Deprivation_2010’ layer and select ‘Open Attribute Table’. Browse for reference. You will see

that the table of data is the same as in excel. Close the table.

in QGIS
6 Now, you must assign this dataset a geographical location. To do this, we will use a publicly available super @
output area dataset in vector format. Select the ‘Add Vector Layer’ button (see right and below).
=
(¢ Add vector layer .n
Source type ﬁ;
® File Directory Database Protocol
Encoding | System b4
‘Source
Dataset Browse

7 Click on ‘Browse’ and select the LSOA_regions_Feb04.shp file from within OSOD_QGIS_2013-> ALL_DATA » ONS_Access_
Data - Clipped_LSOAs and Open.
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Introduction

Exercise 1
Downloading OS OpenData

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query
in QGIS

8 This will bring up the LSOA regions for Great Britain. We now need to make sure the Coordinate Reference Systemis
correct; otherwise the map will be distorted. In the bottom right hand corner of your QGIS screen, it states the coordinate

reference system that is currently being applied. It should read:

epsG:27700 (@)

9 Ifthisis correct, proceed to number 10. If not, select ‘Project’, then ‘Project Properties’.
Select ‘CRS’ from the left-hand column, then 'OSGB 1936 / British National Grid ESPG:27700/,
as below (If this is not within the 'Recently used coordinate reference systems', select
from 'Coordinate reference systems of the world' > 'Projected coordinate systems' >
'"Transverse Mercator', or use the 'Filter' at the top of the dialog box).

H ¢ )
Click ‘OK..
ES. N Coordinate Reference System (CRS)
P o Sl R Eratie ‘on the iy CRS transformation
&
- Fiter
L nteety pens
rocenthy
&y vetauk styies | Cooedete Reference System ety
) * Genesabed RS +orojstment +iok_Dw43 +ion_(m-2 +hom0 5990127 USER: 100002
B2 s server * Genesabed RS { +proftmert +lot D43 +on_Om-2 +he0. 9990137 USER:100001
* Generated CRS { +ovoj=tmert +iat_Derdd +or_Om-2 +he 990127 LISER:100000
1O Mocros 052 1335 Bk ool G EPSGIMOE

136 | Britich Nabioows Grd

Coordnate reference systems of the workd Hide derecabod CRS5s
| Coordmnate Refererce System | Bethacky =]
| N Bt | Gss-Kruee 200w 14 EPSGA549
| Hotws Bating [ Gauss-Kruger 2one 15 EPSGAST)

Ny Beiing | Gawss-Kruges zone 16 EFS(Gi45T1

Toews Bsiing | Gauss-Kruger 2one 17 EFSGHSTZ

Notws Beijing f Gauss-Kruger zone 18 EPSGHH5T3

New Beting [ Gauss-Kruger zone 19 EPSGHAST4 L I
| Hoews Beting [ Gawss-Kruger zone 20 EFSGHETS
| New Beipng [ Gauss-Kruger zone 21 EPSGHSTE

Naows Beihng [ Gousss-Kriges Tone 22 EPSGASTT

Neow Batjng | Gawsss-Krugee zons 23 EPSGASTE =
| 508 1935 | Beish Mational Grid EPSGATTON ;:‘
'[']. e A i Btk Rinatam sl i ErecTans 1 [ [. ]l—'

Selecled CRE:  O5GB 1936 | British hational Grid

+puajmtmers +t_049 +k1_0e-2 +hm0,FFE012717 +5_0=402000 +y_De-100000 +elipgmairy
Howgitd=3TE,-111,430,0,0,0,0 +unks=m +no_defs

o || concet oy Heb

G QGIS 2.0.1-Dufour

[Project | Edt View Layer Settngs FPlugins

el o |18

Mew From Template r
Open Recent » |3
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Introduction You should now see a screen similar to the one below:

Exercise 1
Downloading OS OpenData

POSAEAAPLRAAD E-N- Kt OS=-0 50 F- AW
. SENE R
o]

&

i

. ¥,
Exercise 2 ol
Opening the OS OpenData g '

products in QGIS e

2

e

@

Exercise 3

Opening the ONS data [%

in QGIS 5
‘f;-

Exercise 4 B

Carrying out a spatial query t

in QGIS
B
u

o] gy B S T G |
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Introduction 10 You now need to join the Indices_of_Deprivation_2010 dataset to the LSOA_regions_Feb04, in order to plot the Indices_
of_Deprivation_2010 data on the map. To do this, we join the tables together. Right-click on the LSOA_regions_Feb04

Exercise 1 layer title, and select ‘Properties’.

Downloading OS OpenData

Exercise 2 DEBARLR [RO% » 2.

Opening the OS OpenData /I BRR g, < 5 am |

products in QGIS i Tl . - |
'V;; 2 3 P LSDA regions Febige :

. h_ 2Zoom to Layer Extent
Exercise 3 B | [ indices_of Deprivatio | shown Overview
Opening the ONS data @ L: i)
in QGIS Z " settarer s

Q Set Project CRS from Layer
Exercise 4 » ‘?m":::’m
Carrying out a spatial query o save As.
in QGIS * P
ﬁ} Show Feature Count

11 From the ‘Layer Properties’ screen that opens, select the Joins’ tab in the left-hand column, select the ‘Add Vector
Join’ button. Fill in the ‘Add Vector Join’ screen that appears as below, selecting the following values from the _@
drop-down lists:

X Cache woin layer in virtual memory
] Creste sttribute ndex on join field

12 Here, you are creating a geographical relationship between the LSOA_CODESs within the Indices_of_Deprivation_2010
dataset and the LSOA_CODEs within the LSOA_regions-Feb04 dataset. Click ‘OK’.

13 Now you are able to exit the window, although the map will not have changed. This is because the map is styled to only
show a single colour (and therefore is not showing any attribute data). Our aim now is to create a thematic map of LSOAs

according to the distance to a GP surgery.

0S OpenData Masterclass 23




Introduction

Exercise 1
Downloading OS OpenData

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query
in QGIS

Thematic Maps: G/ systems have many ways by which to analyse imported information. One of the most powerful is the ability to
create thematic maps. Thematic maps often appear in atlases and geography text books in which the different properties of the
objects are symbolised in some way. For example, a map of parliamentary constituencies can be coloured with a different colour to
represent the political party holding that seat.

14 With the LSOA_Regions_Feb04 ‘Properties’ table open, click on the ‘Style’ tab from the left-hand menu and select the
‘Graduated’ option from the drop-down menu (see below).

( Layer Properties - LSOA_regions_Feb04

~ 1
Genwrel W Layer rendering
& e Layer transparency 8,
(@bg] Labels Layer blending mode: Meormal | ™| Feature blending mode e
=5 Fields Losduted v
Dispilay Column '_m d_mm_mm cnf cone -
@ Indices_of_Deprivation_2010_CTY_CODE
L Actions Symbol  Indices_of_Deprivation_2010_BARRIERS_TO_HOUSING_8_SERVICES

Indices_of_Deprivation_2010_AFFORDABILITY_INDICATOR

. { color Indices. af_DeprNahon_ZﬁiU_DISl’ TO_POST_OFFICE
.‘ dobg 0. M privation ZDIU DIST 'FO FCED TORE

557 viagrams Symbol | incices uf_oeprwam_zmu_msr ‘ro _Pmmmf SCHOOL
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Introduction 16 Experiment with changing the ‘Colour ramp’, number of ‘Classes’ and the ‘Mode’ by which the values are categorised. In
this example, although the ‘Mode’ selected is ‘Natural Breaks (Jenks)’, we want to create personalised bands by which the

Exercise 1 data is categorised.

Downloading OS OpenData 17 By double-clicking on any of the ‘Value’s, they become editable. Fill in the values to match those in the image below. Now

fillin the same numbers in the ‘Labels’ column. Click ‘OK’.

Exercise 2
Opening the OS OpenData

(! Layer Properties - LSOA_regions_Feb04

products in QGIS R e o
& e Layer transparency O 0 =
Exercise 3 @B Lates Larer bendng nads Hormal * Feswebendngmode  oena 2
Opening the ONS data = el LT
in QGIS 5 Display Cohunn Indices_of_Deprivation_2010_DIST_TO_GP =
@um Syrmbol I charge... Classes |5 =
q Color [ 1 - Made ol Eresks (Jenks) v
Exercise 4 "“‘"‘ rese |, SGGce | Naues ress (k)
g . (757 piagrams symbol  |vehe [Label
Carrying out a spatial query 0.0500- 15000 0.05-15
6 Metadats 1.5000- 2.5000 1.5-2.5

in QGIS

2.5000- 45000 2.5-4.5
4.5000- 6.0000 45-6
6.0000 - 18.2500 6- 18.25

18 Finally, right-click on the LSOA_regions_Feb04 layer in the table of contents, click ‘Rename’ and type ‘Distance_to_GP’ or
similar.
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Introduction You have now created a thematic map illustrating the distances people have to travel to visit their GPs within LSOA
boundaries:

Exercise 1
Downloading OS OpenData

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query
in QGIS

|

@m&mu [ AT, AT Usce [ aciemon = (59) 3 Fendw | trsazr7on (|1

19 Ensure only the ‘Terrain_50’, ‘VectorMap_District_Vector’ and ‘Distance_to_GP’ layers are turned on (shown by the cross),
with the ‘Distance_to_GP’ thematic map as the bottom layer. Which areas tend to have less distance to travel to their GP?
Which areas tend to have more?

20 Now, we will follow the same process to create a thematic map illustrating the percentage of people aged over 60. Repeat

steps 3-9, opening the file ‘Population_ages_LSOA’ LSOA’ (within OSOD_QGIS_2013- ALL_DATA » ONS_Access_Data
->Population_Data) rather than ‘Indices_of_Deprivation_2010’.
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21 Right-click on the ‘LSOA_regions_Feb04’ layer in the table of contents, and select ‘Properties’. Ensure the Joins’ tab is
active, and select the ‘Add Vector Join’ button (see right). Fill in the ‘Add Vector Join’ screen that appears, selecting the
right values from the drop-down lists, as below:

Introduction

Exercise 1
Downloading OS OpenData

G Add wector join

Joinlayer  Popuation_ages_LSOA iz

Exercise 2 ottt 1504 Coge -

Opening the OS OpenData Toret ek 150 C0E iz

products in QGIS G i et

Exercise 3

Opening the ONS data 22 Click onto the ‘Style’ tab in the left-hand column of the ‘Layer Properties’ screen. Select ‘Graduated’ from the drop-down

in QGIS menu, and choose the ‘Population_ages_LSOA_PERCENT_AGE_OVER_60’ column to create the thematic map (see
below).

Exercise 4
Carrying out a spatial query

(i Layer Properties - LSOA_regions_FebD4

n QGlS R General s;ﬂ:“fm

& e Layer tiansparency o (=
@58 Labets Layer bisndng mode MNormal v Feature blendng mode Normal -
== L Gadisted v

Coken | Population_ages LSOA_PERCENT_AGE_OVER_60 ~
IS
o N ( e et e
- F_mﬁﬁt%ﬁfawm |
0 Hordna aws_M.ES |s~21_|-r_m15 16-59 COUNT |7 |

23.5000-... 23.5000 - 31,7000
JI.MOA._. 31,7000 - 66,9000
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Introduction 23 Change the ‘Colour ramp’ to a red gradient, and input new categorisation values as below and click ‘OK’ (Ensure you have
chosen the colour ramp before clicking ‘Classify’ and inputting the new value boundaries, otherwise the values will be
recalculated).

Exercise 1
Downloading OS OpenData

U Layer Properlies - %_over_60's

Exercise 2 (R o s
Opening the OS OpenData e Layer ronsparency 0 o 18
products in QGIS - Loyw ek ecs Bl (] Festre bhndngmods Nora =
= L Grodusied v
Exercise 3 & . e —_— = )
Opening the ONS data .‘:m :dm — — > d: :mm:m .
in QGIS 9] isgans [srmbot " [vawe [ueel | l
0.2000 - 100000 0.2 -10
Exercise 4 s EEEE EE
Carrying out a spatial query ' s
in QGIS
Classfy Add class Delete Delete sl Advanced ~
Riestore Defauk Style ‘Save As Defaul Load Styls ... Save Styls %
[ ] comal Ay Heb

24 Finally, rename the ‘LSOA_Regions_Feb_04’ layer as ‘%_over_60s’ or similar.
25 Ensure only the ‘Terrain_50’, ‘VectorMap_District_Vector’ and ‘%_over_60s’ layers are selected, with the ‘%_over_60s’

thematic map as the bottom layer. Explore the map; what conclusions can you draw based on what you see? Do the areas
with a higher percentage of people aged over 60 also have access to a good transport network?
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Introduction 26 Now we will combine the two thematic maps to provide an overall analysis of the LSOA regions based on distance to a GP
surgery, and percentage ageing population. Right-click on the ‘%_over_60s’ layer and select ‘Properties’. Move the ‘Layer
transparency’ indicator to ‘50’ (see below) and click OK.

Exercise 1
Downloading OS OpenData

i Layer Properties - LSOA_regions_Feb04

Exercise 2
Opening the OS OpenData
products in QGIS

== L otuoed v
. L~ Dusplary Column | Populstion_ages_L504_FERCENT_AGE_OWER_60 E
Opening the ONS data ‘.qm Coorron | R lrce v o el ek ek [+
in QGIS T oiogroms [smbol_ [vaue [Label |

20,0000 - 25.0000 20 - 25
25,0000 - 35.0000 25 - 35
F5.0000 - €8.9000 35 - 68.9

Exercise 4
Carrying out a spatial query

| |i 0.2000 - 10.0000 0.2 -10

0 Matadata | 100000 - 20,0000 10 - 20
i

|

in QGIS ‘

|

Classiy Add dass Delete | | Delste al Advanced =
Restore Defauk Style Save As Defout Losd sty . Save Sty z

T [ L=
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Introduction 27 Ensure only the ‘%_over_60s’ and ‘Distance_to_GP’ layers are both selected. The darker LSOA regions on the map are the
ones with a higher percentage of people aged over 60 and a further distance to travel to reach a GP:

Exercise 1
Downloading OS OpenData

w Baster (atabase Processeq  Heb
ROBDFLAAPLRAR o -K-GEEE

Y BB il s T B T - T

k3 C,i h
B le
@

Exercise 2 :I;; ?;
Opening the OS OpenData Yy i%f?z.,
products in QGIS g e,
N
Exercise 3 2 i
Opening the ONS data A
in QGIS z
%
Exercise 4 ~
Carrying out a spatial query 4
[ +
in QGIS :
{a
L
Togges the dtng state of the arvest Myer @.M .

0S OpenData Masterclass 30




Introduction

Exercise 1
Downloading OS OpenData

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query

in QGIS

28 Now, overlay the Terrain_50 layer. What interpretations can you make based on what you can see?

()

=
oF

BS a4+ b

PEHDAMNBOIVNAARS =

200 -K-0, &
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Exercise 4 Carrying out a spatial query in QGIS

Introduction In this exercise, we will plot GP surgeries on the map. This will allow us to build up a more detailed picture of GP location data.
For example, the GP surgeries located within LSOA boundaries are not necessarily in the centre. People within the LSOA may
still have difficulty accessing GP facilities. Using this data, we will then identify the LSOAs which contain a GP surgery, by
performing a spatial query.

Exercise 1
Downloading OS OpenData

1 Open the saved workspace from exercise 3 in QGIS.

Exercise 2

Opening the OS OpenData 2 Click on the ‘Add Delimited Text File’ button.

products in QGIS

3 Click ‘Browse’, and select the ‘GP_Locations_2013_LSOA’ file within OSOD_QGIS_2013 -» ALL_DATA >ONS_Access_data >
GP_Locations. This file contains geographical information, in the form of northing and easting point coordinates. Ensure

Exerqse 3 the screen looks like the one below, and click ‘OK’.
Opening the ONS data
i QGIS { Create a Layer from a Delimited Text File
Exercise 4 Fil Name fastercless|0505_QGIS_2013/ALL_DATAJONS Access_dstalGP_Locabions/Gp Jocations_2013 LS0R.csv
Carrying out a spatial query R ezt 2 100 Encody WIES 7
in QGIS File: format ® (S (comma separated values) Custom delimiters Regular expression delimiter
Record options Number of header Ines todiscard |0 5 % First record has field names
Field options Trim fields Discard empty fields Decimal separakor is comma
Geometry definition @ Paoint coordinates Wel known text (WKT) No geometry (attribute only table)
¥ field eastng v ¥ field | northing 5 DMS coordinates
Layer settings Use spatial index Use subset index Wakch file
1 |5t Helens Medical Centre | 464640 (83011 E01017284 '
2 | Brookside Health Centre 433694 (86966  EO1017312
ﬁ_StHdens Medical Centre, RN’BW 58916? :EDIUI?ZBS
|1_ The Surgery ;4351_"13 (89442 E01017354
S |Shankin Medical Centre | 458147 81677  |E01017356
6 | Nton Surgery 450570 (76671 E01017299 E
oK ' Cancel Heip
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Introduction 4 Select the 'OSGB 1936 / British National Grid ESPG:27700' Coordinate Reference System (If this is not within the 'Recently
used coordinate reference systems', select from 'Coordinate reference systems of the world' - 'Projected coordinate

Exercise 1 systems' > 'Transverse Mercator', or use the 'Filter' at the top of the dialog box). Click 'OK".

Downloading OS OpenData =
(¢ Coordinate Reference System Selector E"g[

Exercise 2
Opening the OS OpenData
products in QGIS

| Specify CRS for layer Gp_locations_2013_LS0A

Exercise 3

Opening the ONS data e

in QG|S Recently used coordinate reference systems
Coordinate Reference System

* Generated CRS (+proj=tmerc +lat_0=49 +lon_0=-2 +k=0.9996...
; * Generated CRS (+proj=tmerc +lat_0=49 +lon 0=-2 +k=0,999..
Exercise 4 0SGE 1936 | British National Grid

Carrying out a spatial query

OSGE 1936 | British National Grid

in QGIS $G:27700
1 Q 1¢] eiis |

Coordinate reference systems of the world Hide deprecated CRSs
| Coordinate Reference System [ Acthoriy 1D (=]
New Beijing / Gauss-Kruger zone 21 EP5G:4576
New Beijing | Gauss-Kruger zone 22 EPSG:4577 D
New Beijing J Gauss-Kruger zone 23 EF5G:4578
OSGB 1936 | British National Grid EP5G:27700 @
e AL AOL D Pl Alablam sl Sl
C | G

Selected CRS: 035GB 1936 I_Ertish National Grid

| +proj=tmerc +lat_0=49 +lon_0=-2 +k=0.9996012717 +x_0=400000 +y_0=-100000 +elps=airy

+towgsB4=375,-111,431,0,0,0,0 +units=m +no_defs
o ) oo | e
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Introduction

Exercise 1
Downloading OS OpenData

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query

in QGIS

This will bring up the GP surgeries onto the map as a separate layer, as below:

5 Now, we will determine which LSOAs contain a GP surgery, and which do not. To do this, we perform a spatial query.
Firstly, we must open up the LSOA boundary vector dataset. Click ‘Add Vector Layer’, and select the ‘LSOA_regions_Feb04’
shapefile. Click ‘Open’.

6 Now, click on the ‘Vector’ tab, then ‘Spatial Query’ as below. You may need to install the plugin, if it is not shown in the
Vector tab. To do this, go to ‘Plugins’, select ‘Manage and Install Plugins...,, and select ‘Spatial Query Plugin' ().
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Introduction

Exercise 1
Downloading OS OpenData

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query
in QGIS

7 Fillin the screen, as below, and click ‘Apply”:

= Gp_locations Z01315¢

[[] Selected geometries

And use the result to
Create new selaction >

i _
sost

8 This will bring up another screen summarising the query and showing how many selections have been made (that is, how

many LSOAs contain a GP surgery, see below). Click ‘Close’.

( Spatial Query

Select source features from |~ Resuk feature D'
(LS04 regons_Feb04 - | Result query -
X 22 selected geometries 17283 -
| 17287
| 17288
Where the Feature | 172%0
- | 17203
Contains. it | | 17298
| 17305
Referance fastures of 117306
Lran
" Gp_locations_2013_LSOA - 17317
Selected geometries (173
o 17333
117355
And use the resuk to 117336

Create new selection. b Enaqa
Lazaes

133

B
&
2
E|
§
i
&

Selected Features

22 of 34378 selected by “Create news selechion™
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Introduction

Exercise 1
Downloading OS OpenData

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query

in QGIS

You will see a screen similar to the one below:

Here the yellow areas represent those LSOAs which contain a GP surgery.

We now need to save the selection to remove those LSOAs which do not contain a GP surgery (the green areas) in order to

interpret the map more effectively.
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Introduction 9 Right-click on the ‘LSOA_regions_Feb04’ layer within the table of contents; select ‘Save Selection As’ (see below).

Exercise 1
Downloading OS OpenData -“
Exercise 2 i
Opening the OS OpenData e
products in QGIS o
Exercise 3 g

Opening the ONS data

in QGIS 10 Click on ‘Browse’ and select a location you can easily access, for example within the OSOD_ QGIS_LSOA_2013 folder. Name
the vector layer ‘LSOA_containing_GPs’ or similar. Check the box ‘Add saved file to map’, as below. Click ‘OK’.

Exercise 4
Carrying out a spatial query

in QGIS

Laye CRS =
Esﬁﬁ:‘.ﬁ.mi Hurts=m mo_delt}i Browse
Symbology ecpost | No symbology =

Seaie [3:50000 B

OGR creation options.

Data source
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Introduction 11 You can now delete the LSOA_regions_Feb04 layer. Right-click on the layer in the table of contents and select ‘Remove’.

12 Right-click on the new ‘LSOA_containing_GPs’ layer, click ‘Properties’, and change the ‘Border style’ to ‘No Pen’, as below.
Change the fill colour if you wish.

Exercise 1
Downloading OS OpenData

(i Layer Properties - LS0OA_containing GPs

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query
in QGIS

Restore Defauk Style Save As Defaut Load Styls ... Save Sty =
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Introduction

Exercise 1
Downloading OS OpenData

Exercise 2
Opening the OS OpenData
products in QGIS

Exercise 3
Opening the ONS data
in QGIS

Exercise 4
Carrying out a spatial query

in QGIS

The resulting map should look similar to the one below:

How does the addition of this new layer affect the way you view the case study? Open up all the layers together. Are there any
unusual results? (Clue: does the ‘Distance to GP’ and ‘GP location’ data agree?) What conclusions can you draw from this?
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