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Flow data

Flow data enumerate movements
of people from one place to
another. They include migration,
journeys to schools or work, and
travel to second residences. These
data are characterised by their
complexity, volume, and sparsity.

Data are available from censuses
from 1981 onwards. Data from -
2011 and 2021 have different levels

of access. ™




Census flow data: Layers of complexity
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Current legacy system - WICID
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Received significant upgrades over the years
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— Still the only web tool to provide

UK Data Service
Census Support
| Q\\
Elgtae») Census Support: Flow Data
Flow data links Flow Datais part of UK Data Service Census Support, providing data and user support for anyone interested in using flow data from the Census.

Flow datahome | cangs flow data (also referred to as interaction data) relate to the movement of people between places. These can be regular short distance moves such as the daily commute to work, or less frequent - and

:}"f;'ma‘““” and |sometimes longer distance - moves such as migration to a new home or an extended stay in a second address.

ublications

Available Data | Flow data differ from other Census data in that they link two locations - an origin and a destination. With two geographies, flow datasets can be much larger than other Census data products

Download:

Cznwtr;zauj Getting the data

:‘:(“)’: There are three principal ways of getting to the data. In order to use most of the data sets, it is necessary to be registered

Credits
Support @ WICID - the flexible query builder

Accessibility

statement

Feedback @ WICID Downloads - flow data tables ready to be downloaded

Help

III WICID Flow Summaries - a quick summary of the most significant flows associated with a chosen area
New data for un-registered users
users and users can now access a time series of UK inter-district migration estimates, which have been produced by CIDER. These data are available directly from the
Ofﬁce for National Statistics - for more information about the dataset and how to gain access, click here.
. " .
| |ttpS ./lwicid.ukdataservice.ac.uk/
" " = =
Currently migration and commuting data from the 1981, 1991, 2001 and 2011 Censuses are available through WICID. Additional non-census datasets are also available from the system.

Detailed information about our data sets
Tutorial information is available describing how to use the interface



Why a new platform is needed

Modernisation and future-proof design

» A platform using the latest technologies and best-practice principles
designed to last for many years in the future.

» Decoupling of backend and frontend allows flexibility on the interface
design, quicker adaptability to changing requirements and advanced

modularity as components can be customised, extended, and
implemented as needed.

Interoperability

» A dedicated fully-functional API allows the exchange of information with
other systems — whether internal or external.

Increase impact

* Increase the visibility, reach and usability of the data.



REST API (OpenAPI 3)

Server

Client
LB URL ==
1 /api/flowdata/v1/datasets —1

GET
/api/flowdata/v1/geographies

POST
[api/flowdata/v1/flows

JSON

{
dataset id: 121

table id: “WUO4BUK”
sequence: 1

}



New API-driven platform - Access

* Internal UKDS systems

* Third-party systems

« End-users (e.g. programming
scripts, Power Bl, etc.)

-

Authentication via
bearer tokens

Request Request

€Response | nte rface FResponse

|-




Flow data APl endpoints

Data discovery (JSON response)

The API also utilises a
/datasets
combination of Redis and
[families ElasticSearch for quick

information retrieval.

Client /series

/geographies

/areas :
' Submitted tasks for data extraction run in
“parallel via a multithreading system

[topics utilising a queue to manage prioritisation.

/themes

/flows




Open-source technology stack - API

& d‘ docker

Linux

/ PACHE 23 Sunicorn

: G
Su pervisor § 0) Shibboleth

Celery

&B redis A

PgstGIS gthon
':El Los%eSQL \ /
. Yy Flask

m» elasticsearch
A 4




Interface

Accessibility and Personalisation Responsive design
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P—— GEOGRAPHIES. SERIES ! 4 g A Important security information:

S THEMES AND TO - | v « Your secret key will only be shown
once when you create it. Make
sure to copy it somewhere safe.

« If you lose your secret key, you'll
need to create a new one.

 You can have a maximum of 5
active API keys at any time.

Workspace

. Ooome | ERoREn O wonsrnce 8 owicons @ v accessmuny @ comer ) <2 49 * Each key can be assigned specific Datasets
Novoer (@) MyWorkspace QNI o - o P permissions to limit what it can s
5 access.
o o ° o - a m- w8 _— .. -

© o a m- s o Families
O Theme Alias Theme Label arc

o TablelD  Dataset Label Dataset Description i
Loyewt age Age O Theme Alias Theme Label .

FR— . T N ———— . o Tobol>  DataetLabol Your API Keys Series

. miggrp Groups of migeants . oge Age. B
a0t vropacns 2 OIS W et o o 8T Cerss o o o e
= Owases o o ; i e miggre Groups of migrants Geographies
— Browse geographies
= = You don't have any API keys yet Themes
A Seogehes Trocord swectod. Records porpage: 10 = 12002 Rocords porpage: 10 = 1-30l3 os B LOSEE
3 Create your first APl key to access the

L G Racords pe pog: e oo poge 10 T of3 Y 4 Selected Items _
= dhems g g Themes API. 1 lenmn nalantad T
0 soungs q

e Settings
or Aotk
B Logow

API Keys

Logout




Interface - Workspace
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Interface - API| keys for data access
Custom API keys with tailored access permissions

Create New API Key

Key Name
test-key

Assign Individual Policies

Select what this key can access:

Search and select policies

| Or Assign Policy Groups

Select pre-defined groups of policies:

Search and select policy groups

Basic Access
Basic read-only access to datasets and geographies
Includes: Read Datasets, Read Geographies

Full Read Access
Full read-only access to all data
Includes: Read Datasets, Read Geographies, Read Families, Read Series, Read Themes, Read Topics, Search

Open Datasets Generation Access
Data generation access to open datasets only
Includes: Generate Flows (open data)

Full Generation Access
Full data generation access to open and safeguarded datasets D

Includes: Generate Flows (open data), Generate Flows (safeguarded data)
‘ CANCEL ‘ CREATE API KEY




Interface - User access

[] workspacE  WE PUBLICATIONS @ HELP ¥ AccEssiBILTY (@ contacT &) I3 A

Census Flow Data

Welcome Back

Sign in to be able to save your work.

You can also continue as a guest. For safeguarded data,
please use the SSO Login.

Email

Password

: UK Census Flow Data

Forgot password?

SIGN IN

SIGN IN WITH AZURE / SHIBBOLETH

2, CONTINUE AS GUEST

Don't have an account? Create one
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CORDIAL-AI
Data retrieval with LLMs

» Project is led by the UCL Department of Information Studies
= Directly affiliated with the UK Data Service
*» Funded by the ESRC Future Data Services scheme

= Project still under development



Example of a natural language query

Topic &
Variable

How many people cycle to work from Hackney to the
City of London and Westminster according to the 2011 Census?

Destination
area

...but there’s still some ambiguity left!

We can guess, but we are not entirely sure on the geography type
the user wants the flows in.



Information flow

CORDIAL-AI agents

Data Layer
(ElasticSearch indices,
Redis)




Text to census flow data - Ul

CORDIAL-AI

Welcome, Vassilis

Model

gpt-4do

B API Formatting Mode

In APl mode, you can view and modify
the API request before execution.

New Chat

Archived Chats

Active 2025-05-20 14:49:52
How many people who moved from.
gpt-4o

. 14:49:19
Starting new conversation.

14:49:34

How many people who moved from Colchester to the region of London, rent their home based on the 2021 census?

14:49:52

This API retrieves data from the Census 2021 about people aged 1 and older in England and Wales who lived at a different address one year prior. It specifically focuses
on the movement of these individuals between different areas, classified by their housing situation (either social rented, private rented, or living rent-free). The data
provides insights into the migration patterns from Colchester to London, detailing how many people moved between these areas and their housing tenure.

Data retrieved for table **ODMGO7EW**. Origin: **Colchester**. Destination: **London**.

R Hide Preview & Download <[> API Details & Chain of Thought

ext 42936f07337d4527 349.csv

Showing 1 of 1 rows

"Origin Lower Tier Local A...  "Destination Region name" "Origin Geography Label” "Destination Geography L...

Colchester London 2021 E’W LTLAs 2021 E&W Regions

Type your message here... (Shift+Enter for new line, Enter to send)

"Social rented; Persons [34... "Private rented or lives ren...

230 502

Send



Explainability — Reference validation

PR

How many males aged 16-34 from international origins moved to Camden according to the 2021 Census?

22:20:49

This API retrieves data from the Census 2021 about people aged 1 and older in England and Wales who lived at
a different address one year prior. It specifically focuses on migrants moving to Camden, detailing their age and
sex. The dataset includes information on males aged 16 to 24 and 25 to 34. It also identifies whether these
individuals originated from outside the UK. The data helps understand migration patterns into Camden,

categorized by age and gender.

Data retrieved for table **ODMG10EW**. Origin: **Person with migrant origin outside the UK**. Destination: **Camden**.

Preview CSV Download Data Hide API Details

datasets: |
0: {
dataset id: 355

2021 SMS LTLA [Origin and destination of migrants by age and sex ] - ODMG10EW - Open

Description
Provides Census 2021 estimates on usual residents aged 1+ in E&W living at a different address 1 year before. Classifies residents in each LTLA by age, sex and previous LTLA. Residents outside UK are counted as "Outside UK"

GEOGRAPHIES

Supported Geography Types

Legend

@ origin - Intrinsic (@ origin - Aggregated (@ Destination - Intrinsic (@ Destination - Aggregated

Origin Geographies

Destination Geographies
Intrinsic Aggregated Intrinsic Aggregated
2021 England and Wales Lower Tier Local 2021 England and Wales Local Authorily Districts 2021 England and Wales Lower Tier Local (2021 Engand and Waies Local Authoriy Distics )
Authorities (LTLA) LAD) Authorities (LTLA) (%)) J
2014 Northemn Ireland Local Government Districts 2021 England and Wales Upper Tier Local ‘/2021 England and Wales Upper Tier Local ‘
(com 2021 ESW data) Authorities (UTLA) (Authorities (UTLA) )
—
2021 England and Wales Regions \\2021 Englan Wale: |ons/\

table: ODMG10EW
table id: ODMG10EW

variables: |

2021 Engla
codes

les SMS (Migration) special ) (2021 England Local Enterprise Partnerships (LEP))

- N
(2021 England Local Enterprise Partnerships (LEF) |
N 2
2021 England and Wales Does Not Apply special

code

-
2021 England Inner and Outer London (2021 Engiand inner

S
Outer Landon/\

T ——
2021 United Kingdom Countries 2021 united Kingdom Countries |

D TR
2021 England and Wales. (2021 England and Wales |

2021 Rest of the UK regions/countries (Northem
Ireland and Scotiand) except England and Wales

Geography Details

o 2021 England and Wales Lower Tier Local Authorities (LTLA)

o137 331 areas

o 2021 England and Wales Local Authority Districts (LAD) 318 areas
1D: 138



Explainability - Chain of Thought

122408
How many pecple with managerial jobs mowved to London as region at UTLA level based on the 2021 census?

2:34:32
This API retrieves data from the 2021 Census about peocple aged 16 and over in England and Wales who moved to a different address within the past year. It classifies these individuals based on their socio—econom':c

status (NS-5EC) and the area they moved from, specifically focusing on those in higher and lower managerial and administrative occupations. The data covers all Upper Tier Local Authorities (UTLA) in England and
Wales, and includes people who moved from outside the UK, categorized as 'Outside UK.

* Download £f* AP| Detail= #h Chain of Thought

Step 1: Filtered IDs after series and families selection

Based on the series and families cnteria, these dataset |Ds were filtered:

1
Step 2: Filtered IDs after geography selection
After applying geography filters, these dataset IDs remained:
1
Step 3: Final Dataset IDs
The final dataset IDs determined by the system:
1
Unselected Dataset IDs
These dataset |Ds were available but not selected:
1

Step 4: Selected Dataset IDs
These dataset |Ds were selected for the final APl request:




Integration of CORDIAL-AI to the new platform

i womaserie . MYWORKSPACE v Cens... [) WORKSPACE [ PUBLICATIONS @ HELP ¢ ACCESSBILITY (@ CONTACT §#} 11 P
Navigation Dashboard @ ACCOUNT PRIVILEGES ‘ Or MANAGE ACCESS KEYS
== Home
&  Services
M Workspace

This is the main area from where you can start exploring census flow data.

You can explore or download full or subsetted data.

Census Flow Data Workspace > Explore Census-Related Data >
X \%)
®®  sethe workspace to build your own data subsets Use this to explore census-related data such as

and download them. geographical areas, variable data, and more.

Account Use Generative Al to retrieve Flow Data - Use the API to retrieve Flow Data >
»

Q Settings ﬂ . ) ) €+9 ) .

Use our experimental generative Al toal to retrieve v Discover and download census flow data using the
Or APl Keys census flow data. API.
I:—) Logout
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Thank you.

Vassilis Routsis, v.routsis@ucl.ac.uk
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