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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.



flow data
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"Flow"
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> 570 tables

> 250 topics

> 150 geographies

Census flow data: Layers of complexity



Current legacy system - WICID

https://wicid.ukdataservice.ac.uk/

Online since 2000

Received significant upgrades over the years

Still the only web tool to provide
bespoke data of four decades data



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)

HTTPS URL

JSON

GET
POST

/api/flowdata/v1/datasets
/api/flowdata/v1/geographies
/api/flowdata/v1/flows

Client
Server

{
   dataset_id: 121
   table_id: “WU04BUK”
   sequence: 1
}



Interface API

Request

Response

Request

Response

• Internal UKDS systems
• Third-party systems
• End-users (e.g. programming 

scripts, Power BI, etc.)
Authentication via 
bearer tokens

New API-driven platform - Access



Flow data API endpoints

/datasets

/families

/series

/geographies

/areas

/themes

/topics

/flows

GET

POST

CACHE DBSERVER

Client

asynchronous

Submitted tasks for data extraction run in 
parallel via a multithreading system 
utilising a queue to manage prioritisation.

Data discovery (JSON response)

Data retrieval (CSV/JSON response)

The API also utilises a 
combination of Redis and 
ElasticSearch for quick 
information retrieval.



Open-source technology stack - API

Celery

Supervisor



Interface
Responsive designAccessibility and Personalisation



Interface - Workspace



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



Interface - User access



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

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

Series

FamilyTopic & 
Variable

Origin 
area

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

API

Data Layer
(ElasticSearch indices,

Redis)
RDBMS



Text to census flow data - UI



Explainability – Reference validation



Explainability - Chain of Thought



Integration of CORDIAL-AI to the new platform



Thank you.

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