
aŀǇǇƛƴƎ ǎŜƭŦπǊŜǇƻǊǘŜŘ ƘŜŀƭǘƘ ǎǘŀǘǳǎ 
ǿƛǘƘƛƴ [ƻƴŘƻƴ ŦǊƻƳ ǘƘŜ нлмм /Ŝƴǎǳǎ 
 

This practical is designed to be used entirely with open-source software although similar results can 

be achieved with proprietary programmes. 

This practical uses the following open source software: 

¶ Quantum GIS version 1.8.0 (Lisboa). If you do not have QGIS installed on your computer 

already, go to http://www.qgis.org/ and download and install the appropriate version for 

your operating system. *Please note, since this practical was written, QGIS version 2.0 has 

been released ς this version may not work as anticipated and some of the screenshots and 

instructions might be a little different. If you are brave, by all means persevere but be 

prepared for the odd hiccup!*   

¶ Libre Office version 4.1 

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

¶ download some Census data 

¶ manipulate it so that it is more appropriate for mapping 

¶ download and edit some boundary data 

¶ combine your boundary and attribute data 

¶ 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 with the best and worst self-reported health? 

  

http://www.qgis.org/


Downloading Census Data 
There are now multiple routes to accessing Census aggregate statistics and boundary data ς this 

practical will allow you to sample a range of routes in order that their benefits and drawbacks can be 

assessed. 

Route 1 ς Nomis 

 

1. Open a web browser and navigate to the 2011 Census section of the nomis website: 

http://www.nomisweb.co.uk/census/2011 - here you are presented with a range of options to 

access the data. 

2. We are interested in Table QS302EW ς General Health. This can be located a number of ways:  

o The quick and dirty way is to ŎƭƛŎƪ ƻƴ ǘƘŜ ΨwŜƭŜŀǎŜ 2 .ǳƭƪΩ ƭƛƴƪ ǳƴŘŜǊ Ψ.ǳƭƪ ŘƻǿƴƭƻŀŘ 

ǇǊƻŘǳŎǘǎΩ ŀƴŘ ŦǊƻƳ ƘŜǊŜ ŘƻǿƴƭƻŀŘ ǘƘŜ ǿƘƻƭŜ 9ƴƎƭŀƴŘ ŀƴŘ ²ŀƭŜǎ ŘŀǘŀǎŜǘ ŦƻǊ QS302EW 

ǳƴŘŜǊ ΨvǳƛŎƪ {ǘŀǘƛǎǘƛŎǎΩ. This complete dataset contains several tables containing all 

combinations of variables. 

o Save your file to a convenient location such as C:/data and unzip it. The file containing 

data for London will be in the second sub-folder and called something like 

ΨQS302EWDATA01_HΦŎǎǾΩ ς the H suffix indicated the region code for London.  

o The other download option is to use the data query facility. This is useful if you want to 

select subsets of data in multivariate tables before downloading (this is not something 

we need to do with this univariate table). 

o To use this facility, either find QS302EW ǳƴŘŜǊ ǘƘŜ ΨQuick StatisticsΩ ǘŀōƭŜ ǎŜǘΣ ƻǊ ŎƭƛŎƪ ƻƴ 

ǘƘŜ Ψ¢ŀōƭŜ CƛƴŘŜǊΩ ƭƛƴƪ ŀƴŘ ǎŜŀǊŎƘ ŦƻǊ ƛǘ ƛƴ ǘƘŜ ǘŀōƭŜ ǎŜŀǊŎƘ ōƻȄΦ /ƭƛŎƪ ΨSelectΩΦ On the left 

hand side of the page, there are a number of option ς ǳƴŘŜǊ Ψ9ȄǇƭƻǊŜΩ ŎƭƛŎƪ ǘƘŜ 

Ψ!ŘǾŀƴŎŜŘ vǳŜǊȅΩ ƭƛƴƪ όƛƎƴƻǊŜ ǿƛȊŀǊŘ ǉǳŜǊȅύΦ 

o /ƭƛŎƪ DŜƻƎǊŀǇƘȅ Ҕ {ŜƭŜŎǘ !ǊŜŀǎ ²ƛǘƘƛƴ ŀƴŘ ǘƘŜƴ {ŜƭŜŎǘ ŀƭƭ Ҕ Ψнлмм hǳǘǇǳǘ !ǊŜŀǎΩ ǿƛǘƘƛƴ Ҕ 

regions and tick the box next to London. 

o /ƭƛŎƪ ΨDŜƴŜǊŀƭ IŜŀƭǘƘΩ ŀƴŘ ǘƛŎƪ ǘƘŜ ōƻȄ ǘƻ ǎŜƭŜŎǘ ŀƭƭ ƛǘŜƳǎ ƛƴ ǘƘŜ Ŏolumn 

o /ƭƛŎƪ ΨwŜǾƛŜǿ {ŜƭŜŎǘƛƻƴǎΩ ŀƴŘ ŎƘŜŎƪ ǘƘŀǘ ȅƻǳ ƘŀǾŜ нлмм ƻǳǘǇǳǘ ŀǊŜŀǎ ǿƛǘƘƛƴ [ƻƴŘƻƴ 

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 /ƭƛŎƪ ΨŘƻǿƴƭƻŀŘ ŘŀǘŀΩ ŀƴŘ ǎŀǾŜ ȅƻǳǊ ŎǎǾ ŦƛƭŜ ǘƻ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ǇƭŀŎŜ ƻƴ ȅƻǳǊ ƘŀǊŘ ŘǊƛǾŜΣ 

ƎƛǾƛƴƎ ȅƻǳǊ ŦƛƭŜ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ƴŀƳŜ ƭƛƪŜ ΨDŜƴIŜŀƭǘƘΦŎǎǾΩ 

o 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 the row between the header and your data. You 

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 like the figure below.  

Figure 1 ς Example of cleaned GenHealth.csv file 

 

 

 

 

 

Route 2 ς UK Data Service, InFuse 

 

3. Open a web browser and navigate to http://infuse.mimas.ac.uk/ and click to login using your 

institutional credentials.  

Supplementary task: Try exploring some of the other multivariate tables 

within NomisWeb and the options for downloading subsets of data 

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


4. Choose 2011 Census England and Wales 

5. You will now be greeted by the topic selection screen ς from here you can either scroll through 

ǘƘŜ ƎǊƛŘ ǎŜƭŜŎǘƛƻƴ ƻǊΣ ŀƭǘŜǊƴŀǘƛǾŜƭȅΣ ŎƘƻƻǎŜ ǘƘŜ ΨDŜƴŜǊŀƭ IŜŀƭǘƘΩ ŦƛƭǘŜǊ ŎƘŜŎƪ ōƻȄ ƻƴ ǘƘŜ ƭŜŦǘ-hand 

topic menu.  

6. It is not possible to select by table name or code 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 I have written this!). Select the single General 

Health table by cliŎƪƛƴƎ ǘƘŜ ƎǊŜȅ Ψ{ŜƭŜŎǘΩ ōƻȄΦ  

7. /ƭƛŎƪ ΨƴŜȄǘΩ ŀƴŘ ǘƘŜƴ ǘƛŎƪ ŀƭƭ ǎƛȄ ōƻȄŜǎ ŦƻǊ ǘƘŜ ƎŜƴŜǊŀƭ ƘŜŀƭǘƘ ǾŀǊƛŀōƭŜǎ ōŜŦƻǊŜ ŎƭƛŎƪƛƴƎ Ψ!ŘŘΩ ŀƴŘ 

ΨƴŜȄǘΩ ŀƎŀƛƴΦ 

8. ¢ƻ ǎŜƭŜŎǘ ŀƭƭ ƻŦ ǘƘŜ ƻǳǘǇǳǘ ŀǊŜŀǎ ƛƴ [ƻƴŘƻƴΣ ŜȄǇŀƴŘ ΨwŜƎƛƻƴǎΩ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ΨҌΩ ǎȅƳōƻƭΣ 

ŜȄǇŀƴŘ Ψ[ƻƴŘƻƴΩ ŀƭǎƻ ŀƴŘ ŎƘŜŎƪ ǘƘŜ ōƻȄ ƴŜȄǘ ǘƻ ΨhǳǘǇǳǘ !ǊŜŀǎ όнрлро ŀǊŜŀǎύΩ ōŜŦƻǊŜ ŎƭƛŎƪƛƴƎ 

Ψ!ŘŘΩ ŀƴŘ ΨbŜȄǘΩ  

9. You will now have the chance to change the name of your file in the file reference box if you 

ǿƛǎƘΣ ƻǘƘŜǊǿƛǎŜ Ƨǳǎǘ ŎƭƛŎƪ ǘƘŜ ΨDŜǘ ǘƘŜ 5ŀǘŀΩ ōǳǘǘƻƴ ŀƴŘ ǘƘŜƴ Ψ5ƻǿƴƭƻŀŘ 5ŀǘŀΩ ōŜŦƻǊŜ ǎŀǾƛƴƎ ȅƻǳǊ 

ŦƛƭŜ ƛƴ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ƭƻŎŀǘƛƻƴΣ ŜΦƎΦ Ψ/ΥκŘŀǘŀΩΦ  

10. Unzip the folder and open the data file using a program like Excel or Calc. The data file will have 

a name ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ Ψ5ŀǘŀψD9bI9!ψ¦bL¢ΦŎǎǾ 

11. Here you will notice that there are some 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 

ŀǎ ΨŎƻŘŜΩ ōŜŦƻǊŜ ǎŀǾƛƴƎ ǘƘŜ ŎǎǾ ŦƛƭŜ ŀƎŀƛƴ ŀƴŘ ŎƭƻǎƛƴƎ ƛǘΦ  

Data Manipulation 
Before mapping the data, first we need to normalise it in some way. It is never good practice to map 

raw data, especially when the geographical zones you are using are of different size and contain 

populations of varying size. Whilst output areas have more homogenous population sizes than many 

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 installed ς both 

will work in exactly the same way).  

13. If you downloaded 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 categories, Very good health, Good health, Fair health, Bad health, Very bad health. 

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 

ŎƻƭǳƳƴ .Σ ŜΦƎΦ ǘȅǇŜ Ψ=SUM(B2:B25054)Ω ƛƴǘƻ ŎŜƭƭ .нрлрр and press enter. Copy this formula into 

the adjacent cells C25055 to G25055 (**hint, clicking the small black square at the bottom right 

corner of the cell and dragging it across will copy the formula to these adjacent cells**) 

15. Next, in columns I-M, copy the titles for B-H, but include a % sign at the beginning, e.g. %All 

Categories, %Very Good Health, etc.  

16. In columns N-{ Řƻ ǘƘŜ ǎŀƳŜ ŀƎŀƛƴΣ ōǳǘ ǘƘƛǎ ǘƛƳŜ ƛƴǎǘŜŀŘ ƻŦ ǇǳǘǘƛƴƎ ҈ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎΣ Ǉǳǘ Ψ[vΩ 

e.g. LQAll Categories, LQVery Good Health etc.  

17. Now we will calculate the percentage of people in each Output Area that report their health as 

Very Good to Very PoorΦ Lƴ /Ŝƭƭ IнΣ ǘȅǇŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƻǊƳǳƭŀΥ Ψ=(B2/$B2)*100Ω ŀƴŘ ǇǊŜǎǎ ŜƴǘŜǊΦ 

¢ƘŜ ΨϷΩ ǎƛƎƴ ōŜŦƻǊŜ ǘƘŜ ǎŜŎƻƴŘ Ψ.Ω ŦƛȄŜǎ ƛǘΣ ǎƻ ǿƘŜƴ ȅƻǳ ŎƻǇȅ ǘƘŜ ŦƻǊƳǳƭŀ ŀŎǊƻss to the adjacent 

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 ς Data Manipulation process 

 

19. Now copy the whole row of formulae down 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 variable 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 over-represented compared to the average, and where it is less than 1, it 

is under-represented. 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 a value we might expect or 

something out of the ordinary. 

21. To calculate the location quotients, first copy the following formula into cell N2: =(H2/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 

Ǌŀǘƛƻ ƛǎ мΦ ¢ƘŜ ΨϷΩ ǎƛƎƴ ǘƘƛǎ ǘƛƳŜΣ ŀǎ ƛǘ ƛǎ ōŜŦƻǊŜ ǘƘŜ ƴǳƳŜǊƛŎŀƭ Ǌƻǿ ŜƭŜƳŜƴǘ ƻŦ ΨIнрлррΩ ŦƛȄŜǎ ǘƘŜ 

row when copying the formula.  

22. As with the percentage calculations, copy the formula across into cell O to S and then double 

click the small black square to calculate location quotients for each value of self-reported health 

for each output area in London. 

Figure 3 ς Data Manipulation Process continued 



 

23. Now save your 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. Re-open your newly saved .csv file, scroll to the bottom and delete the last row (25055) 

completely. Save your file again ς you are now ready to map your data once you have obtained 

some boundaries.  

Downloading Boundary Data 
As with aggregate attribute data, for the 2011 Census there are a number of ways to access 

boundary data: 

Route 1 ς 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 variety of OS map products available through 

the OS Open Data portal. If you wish 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.html (your data may take 

some days to arrive though this route) 

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


Route 2 ς ONS Open Geography GeoPortal 

 

26. Open a web-browser and navigate to https://geoportal.statistics.gov.uk/geoportal/ 

27. ¢ƘŜ Ψ5ƻǿƴƭƻŀŘ .ƻǳƴŘŀǊƛŜǎΩ ƳŀǇ ŦŀŎƛƭƛǘȅ ƛǎ ŀ ƭƛǘǘƭŜ ŦƛŘŘƭȅΣ ŀƭǘƘƻǳƎƘ ƎƛǾŜǎ ȅƻǳ ǾŀǊƛƻǳǎ ŦƛƭŜ ŦƻǊƳŀǘ 

options. aƻǊŜ ǎǘǊŀƛƎƘǘ ŦƻǊǿŀǊŘ ƛǎ ǘƘŜ Ψ5ƻǿƴƭƻŀŘ tǊƻŘǳŎǘǎΩ ŦŀŎƛƭƛǘȅ ǿƘƛŎƘ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ōǳƭƪ-

download full sets of boundaries for the whole of England and Wales.  

28. /ƭƛŎƪ Ψ5ƻǿƴƭƻŀŘ tǊƻŘǳŎǘǎΩ ŀƴŘ ǎŎǊƻƭƭ Řƻǿƴ ǘƻ ΨBoundaries : 

Output_areas_(E+W)_2011_Boundaries_(Generalised_Clipped).zipΩ ŀƴŘ ŎƭƛŎƪ ƻƴ ǘƘŜ ƭƛƴƪ ǘƻ 

download the dataset and save to an appropriate locatƛƻƴΣ ŜΦƎΦ Ψ/ΥκōƻǳƴŘŀǊƛŜǎΩΦ Generalised 

boundaries contain less data points and a consequently a slightly smaller size and therefore 

easier to process. By all means experiment with the non-generalised boundaries, but be 

prepared to wait a little for functions to run.  

29. Unzip the file ŀƴŘ ȅƻǳΩƭƭ ǎŜŜ ǘƘŜ ǾŀǊƛƻǳǎ ŦƛƭŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ the ESRI shapefile format. 

 

Route 3 ς UK Data Service, Census Support Boundaries 
30. Open a web browser and navigate to http://edina.ac.uk/census/ 

31. Log in using your 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 possible, therefore we should select whole dataset of output areas and select those that we 

require later on.  

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


33. /ƭƛŎƪ ƻƴ Ψ9ŀǎȅ 5ƻǿƴƭƻŀŘΩ ƛƴ ǘƘŜ ƭŜŦǘ-ƘŀƴŘ ƳŜƴǳ ŀƴŘ ǘƘŜƴ ǎŜƭŜŎǘ Ψ9ƴƎƭƛǎƘ hǳǘǇǳǘ !ǊŜŀǎ нлммΩ 

ōŜŦƻǊŜ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ΨEnglish Output Areas 2011, GeneralisedΩ ƻǇǘƛƻƴ ŀƴŘ Řownloading your 

boundaries in ArcGIS SHAPE format. Save to an appropriate location on your hard drive. 

34. ¦ƴȊƛǇ ǘƘŜ ŦƛƭŜ ŀƴŘ ȅƻǳΩƭƭ ǎŜŜ ǘƘŜ ǾŀǊƛƻǳǎ ŦƛƭŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ 9{wL ǎƘŀǇŜŦƛƭŜ ŦƻǊƳŀǘΦ 

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 a number of ways to achieve this and you will find that some are more 

successful than others, depending on a range of (often unforeseen) factors such as the quality of 

your boundary data, quirks with the software etc.  

Method 1 ς Spatial Query in QGIS 
This method makes use of the spatial query function in Quantum GIS. It should be pointed out now 

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

this particular task. Running spatial queries is a very useful technique to master, however, so if you 

would like to learn how to use this method, then continue. If you would rather skip to the method 

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 require. This method is slightly more successful with 

boundaries downloaded using 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 

ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ΨBoundaries : 

European_electoral_regions_(GB)_2011_Boundaries_(Generalised_Clipped).zipΩ ŦƛƭŜ 

36. If you downloaded your boundaries using Route 3, then return to the easy selection and 

ŘƻǿƴƭƻŀŘ 9ƴƎƭƛǎƘ wŜƎƛƻƴǎ нлмм ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ΨEnglish Regions 2011, Clipped and GeneralisedΩ 

option, choosing the ArcGIS Shape option. 

37. Open Quantum GIS Desktop 

38. Next you will need to add two new vector layers ς your OA boundaries and your region 

ōƻǳƴŘŀǊƛŜǎΦ /ƭƛŎƪ ǘƘŜ Ψ!ŘŘ ±ŜŎǘƻǊ [ŀȅŜǊΩ ōǳǘǘƻƴ όŀǎ ǎƘƻǿƴ ōŜƭƻǿύ ŀƴŘ ƴŀǾƛƎŀǘŜ ǘƻ ǿƘŜǊŜ ȅƻǳǊ 

OA and GOR boundaries are located and add them both to your map 

 

Figure 4 ς Add vector layer in QGIS 

 

Add vector layer button 



 

39. aŀƪŜ ǎǳǊŜ ȅƻǳǊ ǊŜƎƛƻƴ όDhwύ ƭŀȅŜǊ ƛǎ ƻƴ ǘƻǇ ƛƴ ǘƘŜ ƭŜŦǘ ƘŀƴŘ ƭŀȅŜǊ ǇŀƴŜΦ LŦ ƛǘΩǎ ƴƻǘΣ ǘƘŜƴ Ƨǳǎǘ ŎƭƛŎƪ 

and drag it to the top. 

40. Click ǘƘŜ ǊŜƎƛƻƴ ƭŀȅŜǊ ƛƴ ǘƘŜ ƭŀȅŜǊ ǇŀƴŜ ǎƻ ƛǘ ƛǎ ƘƛƎƘƭƛƎƘǘŜŘΣ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ Ψ{ŜƭŜŎǘ ǎƛƴƎƭŜ ŦŜŀǘǳǊŜΩ 

tool, before clicking on London on your map to highlight it in yellow (see below). 

Figure 5 ς Select feature 

 

41. Now, in the dropdown menu at the top go to Vector > Spatial Query > Spatial Query 

42. In the spatial query dialogue box that pops up, complete the following query: 

o Select source features from England_oa_2011_gen_clipped (or whatever your OA data 

set is called) ς make sure the selected geometries box is unticked.  

o Where the feature *Within* Reference features of England_gor_2011_gen_clipped (or 

whatever your Region dataset is called) ς ƳŀƪŜ ǎǳǊŜ ǘƘƛǎ ǘƛƳŜ ǘƘŜ Ψм ǎŜƭŜŎǘŜŘ 

ƎŜƻƳŜǘǊƛŜǎΩ ōƻȄ ƛǎ ǘƛŎƪŜŘ 

o And user the result to Create New Selection 

Figure 6 ς Spatial Query 

Highlight layer 

Select single feature 


