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The potential for citizen science to 
improve catchment water quality 
across the UK.



How can citizen science improve water quality?



What are the water quality issues in catchments?

WFD status of rivers in England 2019 



Mind the 
Evidence 

Gap
▪ Year on year cuts to government agency monitoring 

budgets leading to poor decisions and misdirection of 
resources

▪ Risk being unable to target work, measure 
effectiveness of investment or demonstrate progress 
against 25 Year Environment Plan



What are the causes of water quality issues?



How certain are we about the causes?



How is water quality improvement achieved?



How is water quality improvement achieved?

• Monitor compliance with permits
• Set limits on new permits /sites
• Justify greater action to control pollution
• Evaluate success of action to reduce pollution



How is water quality improvement achieved?

• Identify and respond to incidents & illegal activity
• Identify and respond to regulatory compliance breaches



CaBA – an Evidence-based Approach
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Citizen Science Filling the Gap
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Citizen Science Filling the Gap
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Citizen Science Filling the Gap



Citizen Science Filling the Gap
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Citizen Science Filling the Gap

• Monitor compliance with permits
• Set limits on new permits /sites
• Justify greater action to control pollution
• Evaluate success of action to reduce pollution



Weight of evidence

▪Petteril project, Cumbria
▪Evidence-based, risk-based 

collaborative approach
▪Citizen science combined with state 

of the art monitoring
▪ Innovative sustainable solutions -

natural capital approach, flexible 
permitting

▪Wider benefits – nature-based 
solutions

▪ £300k monitoring resulted in £20m 
delivery efficiencies
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Why isn’t citizen science having more of an impact?
Barriers to greater impact:

Source: 2018 CaBA Catchment Planning Review

Source: 2019 Catchment Data & Evidence Forum



Citizen science and community monitoring data are 
integrated into a local collaborative evidence base in every 
catchment.

Catchment partnerships, communities and citizens are 
empowered to plan, gather, interrogate, interpret and share 
this evidence.

The evidence helps deliver environmental improvements.

Our Vision
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The Catchment Monitoring Cooperative

✓National governance and 
standardisation of citizen 
science

✓ Local funding

✓Accredited training

✓Data integration and 
visualisation

✓Weight of evidence approaches
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Tiered weight of evidence approach

Combine different tiers of data using weight 

of evidence approaches

Carefully planned and targeted to answer 

specific questions = greater relevance

Using data of known quality to underpin 

appropriate decisions

Tier 3

‘court case’ 
evidence

Tier 2

Targeted professional 
monitoring, real time sensors

Tier 1

Citizen science – high density, eyes and ears on 
the ground
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Consultation Responses
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Benefits to water company customers & fit to Ofwat themes

• Better open data

• Actionable insight 

• Early warning

• Reputational benefits

• Innovative approaches

• Economic benefits

• Wider societal benefits
5. Exploring the opportunities associated with open data, 
stimulating innovation and collaboration

1. Responding and adapting to climate change

2. Restoring and improving the ecological status of our 
water environments

3. Understanding long-term operational resilience and 
infrastructure risks

4. Testing new ways of conducting core activities to 
deliver wider public value.



Catchment Systems Thinking Cooperative 
(CaSTCo) Demo Catchments:

1. Upper Mersey (Lune, Ribble satellite demos) Demo+
United Utilities (Mersey RT, Ribble RT, Lune RT and 
Groundwork) Strategic Fisheries Monitoring, multi 
benefits monitoring, Natural Course aligned

2. Teme Demo Severn Trent Water (Severn RT) Bathing 
Water Monitoring

3. Broads or CamEO (TBC) Demo+ Anglian Water (various 
Caba partnerships) Landowner engagement & NBS

4. Usk Demo+ Dwr Cymru/Welsh Water (Wye & Usk
Foundation) Agriculture, landowner and community 
engagement, farmer self-monitoring

5. Chess Demo Affinity Water (Colne CAN) Chalk stream 
water resources and biodiversity

6. Salmon & Dollis Brooks Demo Thames Water 
(Thames21) Community engagement and modelling

7. Arun Demo+ Southern Water (Arun & Rother RT) Soil 
monitoring and management

8. Tamar Demo+ South West Water (CREWW & 
Westcountry RT)  Diffuse water quality monitoring, 
asset decision support and community engagement
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Co-Design Standardised Methods

• Standard methods provides data comparability so 
can be integrated into state of environment 
reporting

• Cost-effective – economies of scale and not 
duplicating effort

• All partners understand quality so can analyse, 
interpret and have confidence to act on evidence

• Standard methods, tools and support for local groups 
increases volunteer recruitment

• Funders more likely to support local monitoring if 
can demonstrate quality control procedures



27

Data Platform Interoperability
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Technical Innovation

• Low-cost sensor technology 
and IoT

• Machine learning / AI

• eDNA

• High spectral and temporal 
resolution earth observation

• Decision support tools



“Tell me, I forget; 
show me, I remember; 
involve me, I understand.” 
Xun Kuang, Chinese philosopher

Power to the people
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Governance structure
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The long-term CMC vision  (Dear Santa I would like….)

• High density evidence base in every catchment underpinning 
nature based solutions

• Recognised brand developed collaboratively

• UK and Ireland shared framework

• Volunteer coordinators in every catchment

• Citizen scientists active in every waterbody

• Regional coordinators, demonstration and training hubs and 
equipment pools

• Green prescribing, skills and jobs, education

• Innovation, open data, creativity

• Govt, corporate, charitable and crowd funding = sustainable



“Never doubt that a 
small group of 
thoughtful, committed 
citizens can change 
the world; indeed, it’s 
the only thing that 
ever has.”
Margaret Mead


