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▶ 5 year £8m investment to build a UKRI ‘national facility’ – the Digital 
Solutions Hub – during phase 1

▶ DSH & NERC’s core focus is to work closely with stakeholders 
across the public / third sector and industry

▶ Making NERC’s 40+ PBs data more discoverable to non-academic 
users – following the FAIR principles
▷ to make better use of their data from the 5 data centres
▷ connecting with social, economic, health and other environmental data 

across the whole of the UK

▶ Developed a number of use cases and services for user testing
▶ Big challenge now is what happens from 1st October….?

NERC DIGITAL SOLUTIONS PROGRAMME
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OVERALL APPROACH

▶ Build it and they will come.

▶ No, no, no.

▶ So, you spent 4 years building this 
thing, it’s great it can do A, B and C but 
we also want it to do X, Y and Z !



(previously PHE)
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USER JOURNEY

Understand

Comprehend

Test

Access

Process

Gather

Prioritise

Verify

Analyse

Iterate

Promote

Present

Manage

Find

DEFINE GET ANALYSE SHOWCAS
E MANAGE
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ARCHETYPES (PERSONAS)

Analysts answering 
questions with data

Investigator
The

Authors of monitoring 
frameworks

Author
The

Analysts monitoring the 
environment

Analyst
The

GIS specialists and data 
support

Specialist
The Data

Data leaders in 
organisations

Leader
The Data

Focusing on data quality 
and sharing

Steward
The Data

Kingston et al (in rev) Mapping the 
UK Environmental Data Ecosystem 
as a Multi-Stakeholder 
Organisational Network. Journal of 
Data, Information & Management.
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Building on other work

▶ Understanding socio-
spatial vulnerability 
to climate change

▶ Referred to in the 
recent House of 
Commons 
Environmental Audit 
Committee report

▶ www.climatejust.org.uk

http://www.climatejust.org.uk/
http://www.climatejust.org.uk/
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We all know with the rise of open data 

more datasets are online than ever before. 

But how do you find the datasets you need 

if you aren't exactly sure what you are 

looking for?
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ENABLING BETTER ACCESS TO NERC’S DATA

▶ Search and discovery using AI and LLMs

Where will be the 
hottest place in 
the UK in 2030?

• Many users not 

aware of NERC and 

its data.

• Difficult to find data
• Using a Large 

Language Model 

(LLM) we have 

trained it on all the 

NERC meta-data 

records.

• When we ask the 

same question… 
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AI-POWERED DOCUMENT INSIGHTS

▶ Navigating large volumes of documentation can be a significant challenge.

▶ To address this, we've developed an AI-powered system that processes and 
analyses a collection of publicly available support documents, making the 
information within them easier to access and understand.

▶ Our work demonstrates two key AI capabilities: answering complex 
questions and summarizing lengthy documents.

▶ We have implemented a technique called Retrieval Augmented Generation 
(RAG) to build a question-answering system. After downloading and 
processing a corpus of documents, our system can answer questions by first 
searching these documents for the most relevant information. It then uses 
that specific context to generate a precise and trustworthy answer, ensuring 
the information is grounded in the source material.

▶ To tackle long and complex documents, we built a summarization tool that 
uses AI to produce clear and concise summaries. The system has been 
designed to effectively read through lengthy material and extract the key 
points, generating a summary that captures the main ideas of the original 
document.

    (3) Generation

    (1) Ingestion

    (2) Retrieval

{ }

Vectorstore

Prompt Results

{
  "name": "region",
  "alias": "Defra region",
  "description": "Region identifier...",
  "context": [
    {
      "text": "Generic table properties...",
      "score": 0.8333334,
      "file_name": "FSE_Explanatory_Notes.pdf",
      "pages": [3]
    }
  ]
}

Split text

PDF

DOCX

RTF

Support documents

Parse
(to Markdown) Chunks

Database
holding files info

?

Create query (vector)
for files info

Retrieve most relevant
documents

Context

LLM

Dense embedding

Sparse embedding

Dense embedding

Sparse embedding

?

Create query (keyword)
for files info

Split text

LLMChunk 1

LLM

LLM

... ...

Chunk 2

Chunk n

PDF

DOCX

RTF

Support documents

Parse
(to Markdown)

Summaries 1
(all archetypes)

Summaries 2

Final summaries

https://nerc-digital-solutions-hub.github.io/dsh/
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▶ Constraining your 
search to your own 
data is the most 
important take-
away here.

▶ Using RAG to 
combine a vector 
search engine with 
an LLM.

▶ Instead of the 
model answering 
from general 
knowledge, it first 
retrieves relevant 
chunks from your 
data, then generates 
an answer based 
only on that.

AI GROUNDED IN YOUR OWN DATA
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THE  DATA CATALOGUE
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UPRNs – Unique 
Property Reference 
Number

OS product more 
detailed than a 
postcode.

The URPN service – enables linking of a wide 
range of datasets

Nitrogen dioxide (NO2)
Noise data

Enables extraction of 
NERC data into your 
own tools or you can 
use the DSH to do the 
analysis.
e.g. extract all UPRNs 
for Oxfordshire and 
link these with your 
selected NERC data 
and your own 
organisations data.

The user interface
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As more real time data 
becomes available this 
can be ‘plugged in’ 
using an API

UTILISING REAL TIME DATA

Facilitates near real 
time responses to 
events.
• NHS – raised air 

pollution levels 
leads to increases in 
patients arriving at A 
& E within 36 hours.

• UKHSA – chemical, 
radiological and 
nuclear threats to 
health.

• National Rail – 
coastal flooding 
(overtopping)
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LLM function 
calling

Area recognition 
capabilities

Levenshtein 
string fuzzy 

matching

Spatial Queries 
(Point in Polygon 

operations)

Attribute Queries 
(Where clause 

operations)

Vector 
Embedding 

Caches
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An introduction to DSH ‘where to build’ app
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▶ Services (please note these are all still under development and 
can break at anytime)

▶ UPRN service
▷ https://nerc-digital-solutions-hub.github.io/dsh/apps/uprn

▶ Catalogue service
▷ https://nerc-digital-solutions-hub.github.io/dsh-testing/

▶ Use cases (more stable)
▶ Climate Just tool

▷ https://www.climatejust.org.uk/map.html

▶ Housing use case
▷ https://experience.arcgis.com/experience/910e7fe0c9cf4a7295a691d1e

d11e80d

▶ Environmental and Health use case
▷ https://experience.arcgis.com/experience/254f7226ecdf484f9f8bb01c03

10d691

LINKS TO USER TESTING
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QUESTIONS & 
FURTHER DETAILS
Sing-up for our newsletter here: 
https://www.digital-solutions.uk/

https://linktr.ee/nercdsh

Where to build use case
https://www.digital-solutions.uk/user-
testing/#housing

Thanks to all the DSH team in 
Manchester.

@NERCdsh @gisplanner

https://www.digital-solutions.uk/
https://www.digital-solutions.uk/
https://www.digital-solutions.uk/
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