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The UK Data Service and census data

UKDS provides access to the latest as well as past 
census data from 1971 onwards

It brings expertise, knowledge, and vast experience on 
handling census data. Some of our colleagues have 
been working on census data for decades

Separate groups within UK Data Service work with 
different types of census data



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.



Web Interface to Census Interaction Data (WICID)

WICID, initially developed in the late 1990s, went online in 2000 to provide 
a web-based interface for flow data. It underwent a redesign in the early 
2000s to support the 2001 census outputs and received significant 
upgrades in the early 2010s to accommodate 2011 census data. Today, 
WICID remains the only web tool in the UK dedicated to flow data, offering 
sub-setting capabilities and hosting census data spanning four decades.

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

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



New systems for census data

CKAN for aggregate data

DCAT for improved data discovery

API-driven tools for flow data to supersede 
WICID



Why was a new platform needed?

Modernisation and future-proof design

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

Interoperability

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

Flexibility, customisation and modularity

• Separation 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.  



API-driven platform for flow data 

Data discovery 

Data retrieval with subsetting capabilities

Integration

Tailored interface

User-centric development

Secure authentication



Developing a modern 
platform for the delivery of 
highly specialised datasets



Various solutions were considered, 
but significant development would 
still be required to achieve the 
necessary data transformation 
capabilities, and constraints could 
still remain.

Fully customised to our needs with 
maximum flexibility and control, but 
with high development effort.

No such choice available due to the 
highly-specialised nature of these 
datasets

Software development conceptual decisions.
Build vs buy dilemma

Out-of-the-box software 
solution

CMS-Like software with 
customisation (hybrid)

Tailor-made solution 
(bottom-up)



Complexity

flow data

Dataset family

SMS

SWS SSS

SRS

Topic detail

"Flow"

(headcount)

Univariate

Multivariate

Security level

Public / 

Open
Safeguarded

Spatial level
LAD

Ward

MSOA

OA

WPZ

> 250GB data

> 450 tables

> 250 topics

> 140 geographies



Platform access

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



REST API Specifications – OpenAPI 3

Representational State Transfer (REST) APIs are the most common type of APIs

It was preferred over other protocols like RPC, SOAP, and GraphQL.

The flow data API follows the OpenAPI 3 specifications.

Wide Adoption
Extensive 
Support

Stateless 
operations

Interoperability
Easy 

integration
HTTP(S) 

technology



REST API

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

}



Census flow data taxonomy

Datasets

Families Series

Tables

Geographies

Areas

Topics

Variables

Themes



Census flow data API endpoints - example

/datasets

/families

/series

/geographies

/areas

/themes

/topics

/search

/flows

GET

POST

CACHE DBSERVER

Client

asynchronous

Submitted tasks for data retrieval run in 

parallel via a multithreading system 

utilising a queue to manage prioritisation

Data discovery (JSON response)

Data retrieval (CSV/JSON response)



Example of available query parameters for /datasets



Technology stack of the API

Celery

Supervisor



Interface
We strive to make the new interface as modern and accessible as possible.



Features and enhancements

Not all functionalities will be released in the initial version of the 
platform. Some features, like areas selection via an interactive map, will 
be implemented gradually.

The API will offer new capabilities that were not previously available. 
For example, combining multiple tables on common geographical 
areas.

More work is needed to harmonise the metadata for all UK censuses 
from 1981 to 2021/22.



Lessons learnt

Building something from the ground up takes time. 
Prepare not to meet the original deadlines. Or the 
revised ones!

If you can apply for funding, do so! Having a funded 
project and a dedicated and experienced team to work 
on it will help immensely.

If something can go wrong, it probably will. Be ready to 
tackle unexpected challenges.



Thank you.

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

Oliver Duke-Williams, o.duke-williams@ucl.ac.uk
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