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Presentation

• Introduction

• About Flow data

• The 2011 Census data

• Census questions

• Data sets

• Available data

• Practical exercises

• Retrieving data using the flow-data website

• Comments are given about how to carry out tasks in the browser and using Excel etc.



What are flow data?

• Flow data are also known as 'interaction data' or 'origin-destination data'

• The data consist of counts of flows between two locations

• Data are produced at different spatial scales

• In the case of census flow data, we can also identify moves within an area

• These flows are not always captured by other data

• As well as 'normal' areas, flows may be associated with various aggregate 

and pseudo-spatial areas

• 'Overseas', 'Works at home', 'Works off-shore' etc.

• There has been different handling of cases such as these over time



Census questions
The various data sets all stem from questions on the Census form:

• Migration tables

• Flows between an origin and a destination
• based to question 21: What was your usual address one year ago?

• Student tables

• A subset of migration data
• a subset of migration tables for people who indicated that their address one year ago was a student / 

school address

• Workplace tables

• Journey to work. Flows between a residence and a workplace 
• based on question 40: In your main job, what is the address of your workplace?

• Second residence tables

• Several different sets of flows, e.g. second residence to work, first residence to second 
residence etc.

• based on questions 5 and 6 for England and Wales only: Do you stay at another address for more than 30 
days a year?  What is that address?
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Access to data

• Data from 1981, 1991, 2001 are now considered to be publically available

• Data from 2011 is much more confusing

• Multiple levels of access

• Trade off between spatial detail and attribute detail

• Different routes to using the data



Three levels of user access

• Different tables available at one of three levels:

• Public: available via ONS, nomisweb and UK Data 

Service-CS to  any users via Open Government Licence 

(OGL) without the need to register or login to any system

• Safeguarded: available via UKDS to members of 

academia, local and central government, NHS, and UK 

parliaments and assemblies via End User Licence (EUL) 

so need to register and login

• Secure: available to approved researchers via Approved 

Researcher Licence (ARL) via the ONS Virtual Microdata 

Laboratory - soon to be rebranded as Secure Research 

Service (SRS) 



2011 Census Spatial scales (sample)

Local 
Authorities

404

Middle-Layer 
Super Output 

Areas (MSOAs)

9,326

Wards

9,505

Lower-Layer Super Output Areas 
(LSOAs)

42,143

Output Areas (OA)

232,296



Types of table counts

Flow 

(headcount)

[MF02UK]

Univariate

tables relate 

to one 

variable

[MU02UK]

Multivariate

tables where 

one variable 

is cross-

classified by 

at least one 

other 

variable

[MM02UK]



Flow (headcount) data sets:

Security classification

Geography SMS SRS SSS SWS

LA to LA Public Public Public Public

Ward to Ward

MSOA to 

MSOA

Safeguarded Safeguarded Safeguarded Safeguarded

OA to OA

OA to WPZ

Safeguarded Safeguarded Safeguarded England & Wales: Public

UK: Safeguarded



Univariate data sets:

Security classification 

Geography SMS SRS SSS SWS

LA-LA Sex, Age:

Public

Others: 

safeguarded

Sex, Age:

Public

Others: 

safeguarded

Sex, Age:

Public

Others: 

safeguarded

Sex, Age, Method of travel:

Public

Others: safeguarded

Ward - Ward

MSOA-MSOA

Sex, Age:

Safeguarded

Others: 

Secure

Sex, Age:

Safeguarded

Others: 

Secure

Sex, Age:

Safeguarded

Others: 

Secure

Sex, Age, Method of travel:

Public

Others: Safeguarded

OA to OA

OA to WPZ

All:

Secure

All:

Secure

All:

Secure

All:

Secure



Multivariate data sets:

Security classification 
Geography SMS SRS SSS SWS

LA-LA Sex by Age:

Public

Some vars: 

safeguarded

Other vars:

Secure

Sex by Age:

Public

Some vars: 

safeguarded

Other vars:

Secure

Sex by Age:

Public

Some vars: 

safeguarded

Other vars:

Secure

Sex by Age:

Public

Some vars: 

safeguarded

Other vars:

Secure

Ward - Ward

MSOA-MSOA

Sex by Age:

Safeguarded

Others: 

Secure

Sex by Age:

Safeguarded

Others: 

Secure

Sex by Age:

Safeguarded

Others: 

Secure

Some vars: 

safeguarded

Other vars:

Secure

OA to OA

OA to WPZ

All:

Secure

All:

Secure

All:

Secure

All:

Secure



Accessing the data

• Walk through and practical task

• The data are available in a variety of forms

• Download of complete tables

• Download for use with SASPAC software (Small Area Statistics PACkage)

• Download of subsets (selected tables)



Getting started

• Turn on the PC if it is not already started…

• Log in using account provided

• details / screenshot to follow

• Start up a browser

• Screenshots of process



UK Data Service website
• Go to: https://ukdataservice.ac.uk/

• Click 'Census data'



Census Service website

• Select 'Flow data'



Flow data summary at Census Support
• 'Flow data' is the top level

• 'WICID' is part of the Flow Data site



Flow data website

• For the practical, follow the link to

• wicid.ukdataservice.ac.uk/

• Technically, WICID is just one part of our site

• It is the most commonly used part

• We are sometimes collectively referred to as 'WICID'

• WICID is an acronym

• Web Interface to Census Interaction Data  



Flow data homepage (i)

• Three main routes to data

• Flexible queries

• Downloads

• Summaries



Flow data homepage (ii)

• 'Available data' allows users to browse catalogue of data



Login screen

• For use with OGL/Public data, we can use 'Standard Login'

• Registered access offers open data AND safeguarded data



Data downloads

• We will now look briefly at the second access route: downloads

• The latest data are first made available as a Download 

• Select 'WICID Downloads' icon



Data downloads
• One or more panels are shown, depending on your 

account status

• Here, only public data are shown



Data downloads

• Download links are provided for each table

Table ID Download link



Sets v Tables

• In the case of 1981, 1991 and 2001, the flow data were 
grouped into sets (e.g. '1991 SMS Set 1'; '2001 SWS 
Level 2'; etc.)
• Each set consisted of several tables

• Generally all tables in each set were defined by the same 
combination of geographies

• An origin geography (e.g. wards, districts, etc.)

• A destination geography

• In some cases, a few additional non-spatial categories

• In the 2011 data, there are not explicit sets in the same 
way
• Each family (SMS, SWS etc.) consist of many tables, and 

crucially these do not have common geography definitions



Table IDs 

• The tables cannot be grouped into sets as easily as before

• The Table IDs describe aspects of the data

• [M/W/S/R] – first letter: migration, workplace, student or (second) residence

• [F/U/M] – second letter: flow (headcount), univariate or multivariate

• nn(m) – table number, sometimes with suffix A/B/C further splitting the table up

• [UK/EW/NI/etc] – suffix indicating whether table relates to flows in whole of UK, or 

England and Wales, Northern Ireland etc.



Data downloads: example
MM01CEW_all

M – migration

M – multivariate

01C – table number 01, part C

EW – for England and Wales

_all – main body of flows within UK

MF02UK

M – migration

F – flow (head count)

02 – table number 02

UK – for United Kingdom



Data information



Exercises
• Save the download data

• Behaviour will depend on browser used 

(e.g. Firefox, Chrome below)

• Find download folder



Exercises

• Open / unzip the download file

• Contains .txt file with additional information about the table

• Contains .csv data file

• Open the data file

• The data files often require some explanation…

• The first two columns show area codes not names

• For migration tables ONS uses a reverse order. First column is 

destination (in this case location of usual residence) and second 

is origin (country of address one year ago).



A sample table…
• MF02UK

• Col A  'Area of usual residence' i.e. at time of Census = destination

• Col B ‘Country of address 1 year ago' = origin

• Normally with migration data we'd show origin first

• Col C shows the number of people who have migrated



Exercises

• The download files are as created by ONS, and we provide them unaltered. 

All of them are in pair-wise format.

• However, we also provide additional information that can help you work out 

which place is which

• You will immediately notice that the identity of that area is a mystery, unless 

you happen to know which ID code represents which area…



Matching up area codes and names

• Return to your web browser

• In the left hand menu, select 'Available data'



Available data

• Select the option 'Supported geographies'

• This lists all geographies known to the system, and gives (auto-generated) information 

about them



Supported geographies

• All known geographies are listed

• They are grouped in to

• 'Origin or destination' – covers most geographies

• 'Origin only' 

• 'Destination only'

• Look through the list for 'UK Local Authorities (merged) 

2011' (near the end of the main section)

• The names for all geographies are the names used within 

WICID, these should match up reasonably well with terms used 

elsewhere, but sometimes the wording is slightly different

• Click on the link…



Supported geographies

• A pop-up window shows the known information about that geography

• Click on the link 'Generate list of all labels'



List of all labels in a geography

• A list is created of all areas in that 

geography, together with primary and 

additional labels

• In WICID, we have made the 'regular' code 

the primary label, and the merged district 

code an additional label'

• The list can be explored via browser search 

functions

• Or, select all the text and paste into a new 

excel window etc

• Less user-friendly than ideal…

• …but probably more useful than the raw 

'E41' codes



Downloads recap

• The downloads section offers files as originally circulated by 

ONS

• Some of the zip files incorporate some additional detail (e.g. explanation 

of country codes for non-UK files such as MF02UK)

• Only area codes not place names are used

• These area codes are not necessarily the preferred ones

• They are useful if you want to use all of the data for analysis

• Quite a bit of background knowledge is sometimes needed

• The query builder is more useful for many purposes…



WICID Query builder
• The WICID general query builder allows users to identify 

and extract a subset of flows in which they are interested

• It also provides built-in support for area code labelling

• Select 'WICID flexible query builder' icon



WICID query home page



WICID query home page

• The query builder steps you through the selection of data and of areas of 

interest

• A traffic light metaphor is used in the icons to show how far you have 

progressed through the query

• We start with data selection; there are several ways of selecting data

• Click on the 'Data' tab…



WICID data selection
• There are three main forms of data selection

• Using Nomis table-finder

• Quick selection – provides access to various totals

• Selection by dataset and table – browse through all tables

• Selection by variable – find tables featuring a preferred variable

• We will start with the 'Quick selection' mode…



WICID: Quick data selection

• The quick selection method lists a number of totals

• For some data sets, there is more than one total offered

• As shown in the previous slide, data sets for which you do not currently 

have permission are shown grayed out

• Select the total '2011 SMS Merged LA/LA [Origin and destination of 

international migrants (expanded country origin)] - MF02UK - Open'

• This is the same Local Authority level SMS (international migration) data 

for the UK, and is an 'Open' or public data set 

• You will then be shown a confirmation page; click on the 'Select geography 

origins' icon…



WICID: Quick data selection



Data selection – confirmation page



WICID: Geography selection

• As with selecting data, there are various ways of selecting areas

• Sometimes we want to select many areas, sometimes only a 

few…

• Quick selection: select all areas in a given geography

• List selection: select from a list of choices

• Type-in selection: enter a full or wild-carded name

• Map selection: select desired areas through a modern interactive 

environment (only available for 2011 data).



WICID Interactive map



WICID: Geography selection



Example of geography selection
• We are going to use the quick selection approach

• You will be shown a list of all known geographies

• Those that are not compatible with your current data selection (or, can only 

be used with data to which you do not have access) will be grayed out

• The geographies supported for the selected data will be on top and will be 

selectable

• Notice the icon next to the available geographies.

• The green flag indicates that the geography is natively supported. A table 

may contain multiple native geographies.

• The red cubes indicate that the geography is generated by aggregating 

flows to a higher level compatible geography so users’ won’t have to do 

the conversion themselves.



Selecting from all known geographies

• Select ‘2011 SMS Foreign origins – expanded’ as origins. Notice that in WICID origins 

and destinations for migration tables have been swapped to their ‘natural’ order.

• Confirm and proceed to destinations. Select quick selection again and then ‘UK Location 

Authorities (merged) 2011’



Output: extracting records
• Our query is now ready – we have identified data and geography that 

we want to use, but we have not yet executed the query

• The 'Run' screen allows us to carry out the query

• It also has a number of other options to store the query (if we are 

logged in) and to modify it – we'll ignore these for today

• Click the 'Run your query' icon

• This loads a new page after the query is complete; from here click 

'Continue to output pages'



Produce output



About to extract data…



Query complete



Output options
• The output pages offer two sets of pages

• Tabular output: for viewing and downloading extracted data

• Analysis pages: for carrying out certain tests

• We'll look at tabular output

• Click the  'Tabular output' icon



Tabular output planner 
• The planner allows you to choose the form of output, and then preview and 

download output

• There are several output styles

• Matrix output: creates an origin-destination matrix

• Pair-list output: creates a set of output records, with one line for each origin-destination 

pair (similar format to the download files)

• Framework layout: creates a separate table for each pair of origin and destination 

areas

• We will look at the matrix mode

• Leave all options as they are and make sure ‘comma separated values’ is 

selected in the ‘output format’ section.

• Click the 'Preview Output and Download' button



Planning tabular output



Preview output

• The preview screen shows part of the output data

• You can then decide whether to display (or download) the whole table, or 

whether to modify the appearance

• The default output uses place names, but you can add area codes as well

• From the preview screen you can click on 'Return to output planner' and 

then on 'Change' on the right hand side where the labels are shown

• It is then possible to change the label type used, or to select multiple label 

options



Full output
• When you are happy with the preview, you can view the data on screen or 

download

• Output is formatted as either HTML or comma separated values (CSV)

• CSV is recommended for import into Excel etc., or for use with statistical 

packages etc.



Download data



Output in WICID. Open data in Excel

Notice the differences compared to the raw downloaded data we saw earlier.

Research question:

What are the top two countries people migrated from for each local 

authority in the UK?



Exercises with download data

• While in cell B194, start typing =LARGE(

• Using your keyboard arrow keys go up to B189 which is the last row with 

data. Press CTRL+Shift+UP simultaneously and Excel will select all rows 

up to the top.

• We don’t want the 5 top rows as they do not contain any census data. 

While holding Shift key use your down arrow until the selection reaches 

B6.

• The formula should now be =LARGE(B6:B189 . Large function accepts a 

final argument which allows to select the first largest, second largest etc. 

Type ,1) and press Enter.

• The complete formula must be =LARGE(B6:B189,1) and the result in B194 

should be 26.



Exercises with download data

• We need to find an easy way to repeat this formula for all columns.

• Click on any column in row 189 (the last row containing data). While holding 

CTRL use the right arrow key. The active cell should now be the last one 

OO189.

• Move your cursor a bit further down to OO194 which is the same row with 

the formula we created earlier. Type anything in, e.g. a number like 1. Press 

CTRL+Left key and the cursor should be move back to our formula cell 

B194.



Exercises with download data

• Use CTRL+SHIFT+Right key to select all columns in row 194 up to column 

OO.

• Press F2 to enter Edit mode and Excel will automatically move the cursor 

back to B194 while keeping the cells selection active. Use CTRL+Enter to 

apply the formula. All columns in row 194 should now contain the largest 

number for each column (local authority).

• Repeat the process in B195 finding the second largest head count. The 

initial formula should be =LARGE(B6:B189,2). Expand the formula to 

OO195 as before.



Exercises with download data



Exercises with download data

• We now need to match the numbers to the countries. For this purpose we will 

use a slightly more complex Excel formula.

• We will combine two Excel functions into one formula:

• INDEX: returns a value based on the intersection of a row and column 

position within a given range

• MATCH: returns the relative position of an item within a given range



Exercises with download data

• Go to cell B196 and type in the following formula: 

=INDEX($A$6:$A$189,MATCH(B194,B6:B189,0))

An array of values that contain 

the labels of the countries.

Notice the dollar sign. It 

instructs Excel to treat the 

values as fixed. It can become 

especially handy in situations 

when we want to apply auto-fill 

but want to keep this part of the 

formula fixed.

B194 is the look-up value which we want 

to match against the look-up array.

B6:B189 is the look-up array defined as a 

range of cells.

0 is the match type. Zero tells Excel to find 

the first value that is exactly equal to look-

up value.



Exercises with download data
• Apply the auto-fill for formula in B196 in the exact same way as we did 

before to find the largest number.

• Go to cell B197 and repeat the process with B195 as our look-up value in 
order to find the second most popular countries of origin. 
=INDEX($A$6:$A$189,MATCH(B195,B6:B189,0))

• Apply the auto-fill



Exercises with download data

• The processed data can be used to generate charts or even maps 

using tools like QGIS by matching the area codes with their 

boundaries

The above map was produced using WU03UK safeguarded table in MSOA level



Thank you!

Any questions?

v.routsis@ucl.ac.uk o.duke-williams@ucl.ac.uk


