a | LILIA WD LN TR | K1Ikat O
GAUKAY [2YR2Y FTNRY

This practical is designed to be used entirely with epearce software although similar results can
be achieved with proprietary programmes

This practical usatke following open source software:

1 Quantum GIS version 1.8.0 (Lishd&you do not have QGIS installed on your computer
already, go tdhttp://www.qgis.org/ and download and install the appropriate version for
your goerating system®* Please note, since this practical was written, QGIS version 2.0 has
been released; this versionmay not work as anticipateénd some of thescreenshots and
instructions might be a little different If you are brave, by all means perseverat be
prepared for the oddhiccud*

9 Libre Office version 4.1

By the end of this exercise, you will be able to:

9 download some Census data

1 manipulate it so that it is more appropriate for mapping
1 download and edit some boundary data

9 combine your boundary and attribute data

1 generate a choropleth map to visualise your data

In order to learn these skills, you will answer the following research question:

Where in London are the areas witie best andvorstseltreported health?


http://www.qgis.org/

DownloadingCensusData

There are now multiple routeto accessing Censaggregate statisticand boundary data, this
practical will allow you to sample a rangeroutesin order that their benefits and drawbacks can be
assessed

Route 1¢ Nomis

'
NOMIS official labour market statistics Office for
National Statistics
sign in / register View a labour market profile of an area. Create customised downloads from our full
Includes data on population, employment, range of data sets.
need help? benefit claimants and businesses, s T GIR=Iny
*y For beginners and casual
@ support@nomisweb.couk » Regicnal and Naticnal \ users, guery data one step at
a time.
2 0191 334 2630 ¥ Local Authority (district/county arsas]
75 » Ward {smaller areas) E » Advanced query )
F Ul : \ = Query and download figures
ONS helpdesks ® Local Enterprise Partnerships = From o datasaty
b 2010 Parliamentary Censtituencies
release dates

news 2011 CENSUS STATISTICS
Data from the 2011 Census are now available on Nomis.
lated links 30 August 2013: This release consists of: &
e . o — + Local characteristics on health and unpaid care. -
Mational Statistics « Detailed characteristics for demography and families.
Meighbourhood Statistics + Rural-urban classification with key statistics and quick statistics.
mare links... ¥ 2011 Census Data on Nomis

1. Open a web browser andhmigate to the 2011 Census sectiof the nomis website:
http://www.nomisweb.co.uk/census/2011here you are presented with range of options to
access the data.

2. We are interested in Tab@S302EW General Health Thiscan be locatd a number of ways:

0 The quick and dirty wayie Of A O1 2y 20KA {@wWSAFN & 8zy RSNI W. dzf |
LIN2E RdzZOGAQ YR FTNRY KSNB R2¢6yf 2| ROSIDIEH sK2f S
dzy R$ tkh @1 {. Tihis GoinpleieAdids@ contains seveedlles containing all
combinations of variables

0 Save your file to a convenient location such as C:/data and uniipdtfile containing
data for London will be in the second sfddder and called something like
WS302EWDATA01PHD & tetH suffix indiated the region code for London.

0 The other download option is to use the data query facility. This is useful if you want to
selectsubsets of datén multivariate tabledefore downloadindthis is not something
we need to do with this univariate table).

0 To use this facilityither findQS302EVdzy’ R S NQuidkiStatistitl® G 6t S aSdz 2 NJ
0KS We¢lo6fS CAYRSNID fAYy] | YR GehtomiDkelek2 NJ A G A
hand side of the page, there are a number of opticiizy’ R S NJ S40 EQLDfA2ONI G K S
W RGPl YOSR vdzSNEQ tAYy]l 6A3Yy2NB 6AT I NR jdzSNEBO

o / tA01 DS23IANILKeEe p {SEtSOG ! NBlFa 2A0KAY FyR i
regions and tick the box next to London.

o / tA0] WDSYSNIf 1SHE{GKQ | yRolWmhOl GKS o02E G2

o /fTAO0] WwS@ASs {StSOlA2yaqQ yR OKSO1l GKIFG &2
selected and all categories under general health (should be 6 boxes ticked).

o Click format/layout and the default csv format should be selected and everything thing
else can be left as it is.



http://www.nomisweb.co.uk/census/2011

o /ftAO0]l WR24yf2FR RFEGFQ YR al @S &2dz2NJ 040 TFAf
IAGAYT @2dz2NJ FAES 'y FLILINBLINARFGS yFEYS £A1S 4
0 Open up GenHealth.csv in a package of your choice like Excel or Calc and remove the
first 9 rows of meta data, along with tlrew between the header and your dat¥ou
will also need to scroll to the bottom of the file and delete the 4 lines of meta data at the
bottom, so your file looks something likiee figure below

Figure 1¢ Exampé of cleaned GenHealth.csv file

H ©- =
FILE HOME = INSERT ~ PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW

"D ‘x‘ Calibri Sl - KN S==| - ErwepTet General - E’;
By -

Paste ~ B I U- - H-A- E== &£ ElMergeiCenter - F7+ % 1+ 58 9 Conditia

- Farmattit

Clipboard Font ] Alignment o Number [F]

M3 A fe

A B C D E F G H 1 J

1 2011 output All categorie Very good h Good health Fair health Bad health Very bad health

2 |E00000001 194 102 60 24 6 2

3 |E00000003 250 147 74 26 2 1

4 |E00000005 367 207 125 28 6 1

5 |EO00OOOOT 123 74 45 3 1 o

& |E00000010 102 47 30 15 9 1

7 |EO00OOO12 213 83 69 a4 10 7

3 |E00000013 216 126 67 19 4 )

9 |E00000014 154 52 62 28 8 4
10 |E00000016 281 155 93 24 3 1
11 |E00000017 250 181 24 17 6 2
12 |[E00000018 218 122 76 14 5 1

3 |[E00000019 133 76 46 10 5 2
14 |[E00000020 226 132 69 22 2 1

Supplementary task: Try exploring some of the other multivariate tables
within NomisWeb and the options for downloading subsets of data

Route 2¢ UK Data ServiclFuse
UK Data Service Census Support | InFuse Home | Guide | Contact

UK Data Service . ]
Census Support RIS
\‘S_\\/\ \\\ -
=
Welcome to InFuse

H .
° GOT InFuse contains 2011 and 2001 Census aggregate data for England and Wales

uide

Tutorial * InFuse guides users through a process of selecting topics, categaries within topics, and geographic areas

FAQs * InFuseis a UK Data Service Census Support tool

Citing dat * Take a look at our 2011 Census plans page for more information
fling data * What's new? InFuse now contains the Key and Quick statistics for the England and Wales 2011 Census

Background

Development Login to InFuse

Login to InFuse Anyone can now access InFuse. Registration is required.

InFuse is part of the UK Data Seniice Census Support

3. Open a web browser and navigatelttip://infuse.mimas.ac.uk/and click to login using your
institutional credentials.



http://infuse.mimas.ac.uk/

4. Choose 2011 Census England and Wales

5. You will now be greeted by the topic selection scredrom here you can either scroll through
GKS INAR aStSOGA2y 2NE | f SNyl GAGSt ezhatdK22aS
topic menu.

6. Itis not possible to select by table name ode as with nomis, here we have to select just by
variable.Selecting the General Health filter should reduce your combination grid to one
selection (unless more data has been added since | have written this!). Select the single General
Healthtablebyodd] Ay 3 GKS 3INBeé w{StSOGQ o02E®

7./t A0l WYySEGQ FYR GKSy GAO1 Ittt AaAE o02ES& ¥2NJ
Wy SEGQ 3ALAYyO®

8. ¢2 &StSO0G Iff 2F GKS 2dziLJzi | NBSlFa Ay [2YR2y3> S
SELI YR WR2YVRRYOKBED3 (KS o62E ySEG (2 Whdzilidzi ' N
W1 RRQ YR WbSEGQ

9. You will now have the chance to change the name of your file in the file reference box if you
gAaKY 20KSNBAAS 2adadei D2 O y R KBK SyD SHI 502567\ NEBIF [ It @ A
FAES AY Fy FLLINRBLNRFGS t20FGA2yE So3dod W YkREGLE

10. Unzip the folder and open the data file using a program like Excel or Calc. The data file will have
anamed 2 YSOKAYy3 fA1S Ws5FGlFyD9bl 9! ! bLetdOAD

11. Here you will notice that there arome rows and columns which are not needed. Delete the
top row and columns 1, 3, 4 and 5 (remembering to give your first column a header name such
4 WO2RSQ 0ST¥2NB al@Aay3da GKS 0a@ FTAES I3FAYy | yR

[N

Data Manipulation

Before mapping the data, firste need to normalise it in some way. It is hever good practice to map
raw data, especially when the geographical zones you are using are of different size and contain
populations ofvarying size. Whilst output areas have more homogenous population saesrtany
other types of geographical zone in the UK, manipulating data for mapping is a useful technique to
learn.

12. Open your .csv data file for London in Libre Office Calc (Or Excel if you have it iqdtatied
will work in exactly the same way).
13. If youdownloaded your data though the bulk download facility in Route 1, you might wish to
change the column headers for the data columns to something more understandable, such as:
All categoriesVery good healthGood healthFair healthBad healthVery bachealth.
14. Next you should calculate the totals for each column. Scroll down to the bottom row in your
data table (should be row 25054) and then row below, calculate the sum of the rows above for
O2f dzvy . =SUM@BABR506® LISy (2  @ril forss entarpCopy fhis formula into
the adjacent cells C25055 to G2505%hint, clicking the small black square at thisottom right
corner of the cell and dragging it across will copy the formula to these adjacent cells**
15. Next, in columns-M, copy the tites for BH, but include a % sign at the beginning, e.g. %All
Categories, %Very Good Health, etc.
16.IncolumnsN R2 GKS &l yYS F3FrAyX odzi GKAAa GAYS AyaidsSl
e.g. LQAII Categories, LQVery Good Health etc.
17. Now we will ckculate the percentage of people in each Output Area that report their health as
Very GoodtoVeryPodr Ly / St | vz (@& S5B2/$BRA0OKF 2 fyiR2 A ANGE &F 25N0
¢KS WwpQ &aArA3dy o6ST2NB (KS a4S02yR $stdihefdjaBeBtd A G X &
cells, the cell is always being divided by the cell in column B.
18. Click the small black square in the bottom right of cell H2 and drag the formula across to cell M2.



Figure 2¢ Data Manipulation process

QS302EWDATAOL_H.CSV - LibreOffice Calc -
e e — — P - — . e . e
File Edit Yiew Insert Format Tools Data Window Help
Be-@0FEgRSE KEE-4e- - Al P - @@ &
(BB [cobr i Elada % % E-E-a-
H2:M2 =] £ Z = |=@se2100
[ C [ ] [ E [ F [ G N
1 |Very good healy Good health Fair health Bad health Very bad health %General h# %Vvery goodr %Good heal* %Fair health %Bad health %Vvery bad b LQGeneral L
2 102 80 24 6 2 100] 52.57731959] 30.92783505) 12.37113402 | 3.092783505] 1.030927835]
3 147 74 26/ 2 1 T
1 | 207 125 28 6 1
| 5 | 74 45 3 1 0
6 | a7 30 15 9 1
7 | 83 69 a4 10 7
|8 | 126 67 19 4 0
g | 52 62 28 g 4
10 | 155 98 24 3 1
|11 | 181 84 17 6 2
12 122 76 14 5 1
| 13 | 76 46 10 5 2
|14 | 132 69 22 2 1
15 | 163 89 19 6 5
| 16 | 113 74 20 10 3
17 | 80 65 22 10 6
13 | 184 75 15 2 0
| 19 | 189 104 21 6 0
20 | 167 38 14 0 1
EN 227 109 14 3 2
22 | 108 42/ 0 1 0
23 | 106 78 17 22 2
| 24 | 123 71 43 16 1

19. Now copy the whole row of formuéadown to the bottom of the spreadsheet by making sure all
cells are highlighted in blue and double clicking the small black square in the bottom right hand
corner of the selection. You will down have the % distributions of the 5 health statuses for each
output area in London, plus in the very bottom row, the average self reported health distribution
for the whole city.

20. Next we will calculate a series of location quotients for these data. Location quotients compare
the local distribution of a particular viable to some global distribution and are the ratio of that
local distribution to the global distribution. Therefore, where the location quotient is greater
than 1, the variable is oveepresented compared to the average, and where it is less than 1, it
is underrepresented. As such, location quotients are very useful in helping us understand how,
in the context of this research, an output area might compare to the London average, when we
might not know whether a % value for poor health is actually aevele might expect or
something out of the ordinary.

21. To calculate the location quotients, first copy the following formula into celH{22/H$25055)

This is calculating the ratio of the value of the total health distribution for the first output area,

to the total health distribution for the whole of London. As both values in this case are 100, the
NFGA2 A& Md ¢KS WwWpbpbQ aA3dy GKAa GAYST a AG A& o
row when copying the formula.

22. As with the percentage caltations, copy the formula across into cell O to S and then double
click the small black square to calculate location quotients for each value @épelted health
for each output area in London.

Figure 3¢ Data Manipulation Process continued



QS302EWDATAOL_H.CSV - LibreOffice Calc

File Edit View Inset Format Tools Data Window Help
E-a-B0F 08 B UamB-& - @i SP v BE | O
B [calbr i HAada BEEEE I %o [ -E-a-[f)
M2:525055 [+] & & = |=ams2s0ss)
| G [ 1 | J [ K | L [ 1 0 0

1 |Very bad health %General h# %Very goodr %Good healk %Fair health %Bad health %very bad b LQGeneral P LOQVery goot LQGood hea LQFair healtr LQBad healt® LQVery bad he

2 2 100 52.57731959 30.92783505 12.37113402 3.092783505 1.0305278351.041148209 0.927495323| 1.10510439 0.827928916  0.841580276
1 100 58.8 29.6 104 0.8 O.4I 1 1.164371162 0.887674857 0.929024424 0.214157613  0.326533147
1 100 56.40326975 34.0599455 7.629427793 1.634877384 0.272479564 1 1.116910556 1.021424232 0.681531227 0.437651798  0.222434024
] 100 60.16260163 36.58536585 2.43902439 0.81300813 v} 1/1.191353713| 1.057159102 0.217876272 0.217639851 0
1 100 46.07843137 29.41176471 14.70588235 8.823529412 0.980392157 1/ 0.912455725  0.882029866 1.313665758 2.362032495 0.30032634
7 100 38.96713615 32.39436620 20.657277 4.694835681 3.286384977 1|0.771636217 0.971475148| 1.845299506 1.256793503 2.682784071
o 100 58.33333333 31.01851852 8.796296296 1.851851852 0 1/1.155130121 0.930214831 0.785766741 0.495735215 0
4 100 33.76623377 40.25974026 18.18181818 5.194805195 2.597402597 1 0.668646749 1.207349972 1.624168574 1.39063385 2.12034511
1 100 55.16014235 34.87544484 8.540925267 1.067615658 0.355871886 1/1.092293861  1.045880254 0.762954633 0.285797526  0.290509917
2 100 62.4137931 28.96551724 5.862068966 2.068965517 0.689655172 1/1.235932326 0.868647344 0.523654351 0.553855895 0.562988184
1 100 55.96330275 34.86238532 6.422018349 2.293577982 0.458715596 1/1.108193228 1.045488612  0.573674221 0.613983982  0.374454618
2 100 54.67625899 33.09352518 7.194244604 3.597122302 1.438348921 1/1.082711891 0.992442238 0.64265663 0.962938907  1.174579665
1 100 58.40707965 30.53097345 9.734513274 0.884955752 0.442477876 1) 1.156590462 0.915593834 0.86957693  0.236900014  0.361209233
5 100/ 57.80141844 31.56028369 6.737588652 2.127659574| 1.773049645 1|1.144597019 0.946461835| 0.601863886 0.569568119 1.447398701
7] 100 50.67264574 33.1838565 8.908009865 4.484304933 2.69058296 1) 1.003431418| 0.995151185| 0.801159386 1.20043505| 2.196411302
7] 100 43.71584699 35.51912568 12.02185792 5.404480874 3.278688525 1) 0.865671285  1.065183609  1.073903811 1.462825225  2.676501204

23. Now saveyour file as a .csv and close it. Saving as a csv will remove any of the formulae from the
cells and leave only the results in numeric format. If asked if you are sure about saving in csv,

24. Reopen your newly saved .csv file, scroll to the bottom and delete the last row (25055)
completely. Save your file agajryou are now ready to map your data once you have obtained
some boundaries.

Downloading Boundary Data

As with aggregate attribute da, for the 2011 Census there are a numbéways to access
boundary data:

Route 1¢ OS Open Data

25. This is probably not the best option to choose as delivery of datasets can take days. However,
while not necessary for this task, there are a wide varie®8fmap products available through
the OS Open Data portal. If yaish to try to obtain OS Boundary Line data, feel free to try by
visiting this OS download page here:
https://www.ordnancesurvey.co.uk/opendatadownload/products.ht(gbur data may take
some days to arrive though this route)



https://www.ordnancesurvey.co.uk/opendatadownload/products.html

Login Register FAQs About

Route 2 ONS Open Geography GeoPortal

ﬁ Office for
AN National Statistics

HOME ' SEARCH ' BROWSE DOWNLOAD BOUNDARIES DOWNLOAD PRODUCTS ' LAUNCH MAP VIEWER

Download

. . - e Lt — e
Pan/zoom with " Draw desired area: % & FIMiddle_Super_OA_2001_EW_Full_Ext

[ Middle_Super_OA_2001_EW_Gen_Clip

sl
Middle_Super_OA_2011_EW_Pop_Weighted_Cen
[CIMiddle_Super_0OA_2011_EW_Full_Ext
[IMiddle_Super_OA_2011_EW_Gen_Clip

B
INat_Assembly_Econ_Reg_DEC_2011_WA_Full_E

]

INat_Assembly_Econ_Reg_DEC_2011_WA_Gen_(=

(]

INat_Assembly_Wales Const_DEC_2011_Full_Ex

FlE]

at_Assembly_Wales_Const_DEC_2011_Gen_Cli

]

INat_Assembly_Wales_Electoral_DEC_2011_Full_

(]

INat_Assembly_Wales_FElectoral DEC_2011_Gen_
[[INational_Parks_DEC_2011_GB_Full_Ext
[National_Parks_DEC_2011_GB_Gen_Clip

ANITO 1AR AN19 Car redl e
< n b

Contains Ordnance Survey Data ©Crown Copyright

e-mail address:

Feature format: |Fils Geodatabase - GDB - gdb [~]

26. Open a wekbrowser and navigate tbttps://geoportal.statistics.gov.uk/geoportal/

27.¢KS W52gyf2FR . 2dzy RFNASAQ YIL) FFrOAfAGE A& | A
optons.a2NB aGNIAIKG F2NBFNR Aa (GKS W52gyf2FR t NBF
download fullsets of boundaries for the whole of England and Wales.

28./ t AO1 W524yf2FR t NPBodeGaiies | YR aONRff R2gy (2
Output_areas_(E+W)_2011_Boundari€eferalised ClippddiQ 'y R Of AO01 2y GKS
download the dataset and save to an approprikteath 2 Y > S ®3I d® @en¥ralisedd dzy R NA S
boundaries contain less data points and a consequently a slightly smaller size and therefore
easier to process. By all means experiment with the-generalised boundaries, but be
prepared to wait a little for functios to run.

29.Unzipthefildr y R &2dzQf f &4SS (KS e BSRIZugdefilcidrmbata | 342 OA | i

Route 3¢ UK Data Service, Census Support Boundaries

30. Open a wé browser and navigate tottp://edina.ac.uk/census/

31. Log in usingour institutional credentials.

32. It is possible to select areas that fall within higher levels of geography (OAs within Districts, for
example) using the boundary data selector, but unfortunately selecting OAs within a region is
not posgble, therefore we should select whole dataset of output areas seldct those that we
require later on.



https://geoportal.statistics.gov.uk/geoportal/
http://edina.ac.uk/census/

33./t A0l 2y WOl ae -KBl2ypR/ Y28 yRI2 FAYWR (0KKSS v S3¥Sif SO0 woy 3 f )
0ST2NB a SEngish DutpitAredsR@L1, Genedi@ 2 LJG A@vgloadingyBur R
boundaries in ArcGIS SHAPE forrSate to an appropriate location on your hard drive

4 yT AL GKS FAES yR @&2dzQft 4SS (GKS GFNA2dza FAES

Selecting only the Output Areas within London

To save on processing time, it is useful to select only the output areas in London before proceeding
any further. There are aumber of ways to achieve this and you will find that some are more
successful than others, depending on a range of (often unéaesfactors such as the quality of

your boundary data, quirks with the software etc.

Method 1¢ Spatial Query in QGIS

This method makes use of the spatial query function in QuantumitBould be pointed out now

that despite the general principle bejrcorrect, this method will not be completely successful for

this particulartask. Running spatial queries is a very useful technique to master, however, so if you
would like to learn how to use this method, then continueidfi would rather skip to thenethod

which will work, go to method 2 below.

Before we can select the areas within London, we also need to select some regional boundary data
in order to mask the output areas we requifiehis method is slightly more successful with
boundaries downloadedsing Route 3, but feel free to try with the boundaries from Route 2

35. If you downloaded your boundaries using Route 2, then return to the OS boundary data page
' yR &S B&aariedsiKS W
European_electoral_regions_(GB) 2011 _Boundaries_(Generalised_Clipged) Fip t S

36. If you downloaded your boundaries using Route 3, then return to the easy selection and
R2gyf 2R 9y 3fAaK wS FighsyRegions2d0M, Alippde aril Génedlsi ( KS W
option, choosing the ArcGIS Shape option.

37. Open Quantum GIS Desktop

38. Next you will need to add two new vector layergour OA boundaries and your region
02dzyRIF NASad /A0 GKS WIRR 2SO0G2NJ [ @SN odzii?2
OA and @R boundaries are located and add them both to your map

Figure 4¢ Add vector layer in QGIS

& Quantum GIS 1.8.0-Lisboa —To %

T mdd s c(RRPEPRSUCBP S ERo R ] @
TELL T ofl [ZPAARAALA L0
Rk K = FiE-ORR M W B
= CE
# Add vector layer D [om ]

Add vector layer button




39.al 1S &dz2NB @2dzNJ NBS3IA2y o6Dhwo fF@SNJ A& 2y G2L) Ay
and drag it to the top.

40.Clicki KS NB3IA2Y fl@8SNIAYy GKS fFre@SNILIyS a2 Al Aa
tool, before clicking on London on your map to highlight it in yellow (see below)

Figure 5¢ Select feature

Select single feature

>

Highlight layer

41. Now, in the dropdown menu at the top go Yector > Spatial Query > Spatial Query
42. In the spatial query dialogue box that pops up, complete the following query:
0 Select source features from England_oa_ 2011 gen_clipped (or whatever your OA data
set is calledy, make sure the selected geometries box is unticked.
0 Where the feature *Within* Reference features of England_gor 2011 gen_clipped (or
whatever your Region dasetiscalledy Y 1S adzNB GKAa (GAYS (GKS Wwm
3S2YSGNASAQ 62E A& GAO01SR
0 And user the result to Create New Selection

Figure 6¢ Spatial Query



