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Citizen Science Overview 

The INTERREG VA Source to Tap project aims to develop sustainable, catchment–
scale solutions for the protection of rivers and lakes, which are the main sources of
our shared drinking water. 

The extensive river network and lakes in the cross-border River Erne & River Derg
catchments provide us with drinking water and other fundamental ecosystem
services for food production, industry and recreational activities. 
There is a clear need to monitor the water environment to ensure the health of our
water systems and to protect our natural resource from pollution incidents. 

The www.sourcetotap.eu website provides project details, resources for the
education programme for schools, advice for farmers, storyboards of the
catchments and much more.  

Thank you to The Riverfly Partnership for its support in creating this guide
www.riverflies.org

Overview of macroinvertebrate citizen science systems used in
Ireland and Northern Ireland, sampling databases and how to
report a serious pollution incident Information correct at time of publication: July 2022
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Citizen Science encompasses
any activity that involves the
public in scientific research and
has the potential to bring
together science, policymakers,
and society in an impactful way.  
Public participation in scientific
research enables professionals
to address ecological questions
at a larger scale. 

Introduction to citizen science 

Citizen scientists can participate in
many stages of the scientific
process, from the design of the
research question to data
collection, data interpretation, data
analysis, publication and
dissemination of results. 
Citizen science projects, by their
nature, are participant-led, informal
and community-based. 
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Ireland has an extensive river
channel system (73,000km)
which can only partly be
monitored by scientists. 

The national monitoring
programme in Ireland is carried
out by the Irish Environmental
Protection Agency (EPA) and
covers approximately 13,000
km of the river channel. 
The Programme focuses on the
main river channels rather than
the smaller streams.

Why use citizen science for water quality monitoring? 

In Northern Ireland, the Northern Ireland
Environment Agency (NIEA) monitors the
water quality of about 500 river sites. 
A network of citizen scientists (CS) can
potentially monitor an entire catchment and
generate new data, uncover new issues and
add scalability to existing data. 

This type of grass-roots science has great
potential for identifying local sources of
contamination and can lead to early detection
and intervention, which helps to protect the
local watercourses.

The use of citizen science for water quality monitoring contributes
to achieving the targets of the Sustainable Development Goal
(SDG) 6, which ensures the availability and sustainable
management of water and sanitation for all. 
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Macroinvertebrates are animals
without a backbone that can be
seen with the naked eye and have
characteristics that make them
suitable indicators for ecological
assessments of water quality.  

Each macroinvertebrate taxa has a
sensitivity value that is based on its
tolerance or intolerance to
pollution. 

Some macroinvertebrates cannot
survive in polluted water, while
others can survive or even thrive 
in it. 

The presence or absence and
abundance of these indicators can
be used to assess the level of
pollution or human disturbance of a
watercourse. 

The use of macroinvertebrates in bio-assessment 
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Environmental professionals and
citizen scientists use this
technique to sample the
macroinvertebrate community in
shallow streams or rivers by
kicking up the gravel on the river
bed and catching everything that
is disturbed in a net. 
The methodology is standardised
by using a defined time spent
kicking the substrate in the
different flow types and zones in
the river and is usually
complemented by a hand search
of large rocks from the riverbed. 

Benthic macroinvertebrates are
widely used in ecological
assessments in rivers and
streams to determine the health
of water bodies.
Macroinvertebrates spend most
of their lives in the water and are
easy to collect by kick sampling. 

The importance of small streams & kick sampling methodology

Small streams make up about three-quarters of the Irish river network and
over 70% of water is collected in them. Citizen scientists mostly sample
small streams, which are crucial for clean water and biodiversity, easy to
access and safer to sample. 
Small watercourses also remain the least investigated part of the water
environment and are largely excluded from water management planning.
Data recorded by citizen scientists can improve the knowledge base and
can help to establish a connection between real-life actions and policies. 
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Overview of macroinvertebrate citizen science systems used
for public engagement and water quality assessment in rivers
and streams in Ireland and Northern Ireland 

Macroinvertebrate
(MI) Citizen

Science Indices

Region
Recording
systems,

sampling method
and level

List of other
functions.  All CS

scores assess
water quality

Contact for training and
further information on

Citizen Science MI indices

Anglers’
Riverfly
Monitoring
Initiative
(ARMI)

Northern
Ireland and

cross-border
catchments 

Eight target MI
groups,
includes
abundance. 

Kick sampling
and hand
search of rocks
from the
riverbed. 

Advanced
level.

 

Empowering
citizens to protect
their rivers.
Volunteers protect
the health of their
local rivers by
monitoring their
riverfly populations.

Has a built-in
pollution alarm
system. Volunteers
report trigger level
breaches to local
ecological contact
for follow up. 

ARMI monitoring groups are
formed by local volunteers,
conservation groups or angling
clubs and are usually affiliated
to a regional or catchment
ARMI Hub, which may be
hosted by a local Rivers Trust,
Wildlife Trust, Angling Club,
other Non-Governmental
Organisation (NGO) or
Conservation Group.

Get involved:
https://www.riverflies.org/get-
involved

Contacts: 
Steve Brooks
sbrooks@nhm.ac.uk (Chairman)

Alex Domenge
alex@riverflies.org (project
coordinator).

Citizen Science
Stream Index
(CSSI)

Ireland Records
presence and
absence of six
key MIs (‘Three
good and three
bad guys’). 

Kick sampling. 

Beginner level.

Includes further
observations
section: 
E.g. excessive
algae, fine
sediment, cattle
access nearby,
surface foam,
presence of
trout/salmon etc.). 

Training is currently being
rolled out across LEADER
areas via bespoke Water
Training developed by
LAWPRO and the Rural
Development Companies.

Contacts: 
Local Authorities Water
Programme (LAWPRO).

Emails of the Community
Water Officers (LAWPRO) can
be found on the website:
https://lawaters.ie/team/co
mmunities-team/#filter=*  

Developer: 
Dr Simon Harrison of UCC. 

https://www.riverflies.org/get-involved
mailto:sbrooks@nhm.ac.uk
mailto:alex@riverflies.org
https://lawaters.ie/team/communities-team/#filter=*
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Overview of macro-invertebrate citizen science systems used
for public engagement and water quality assessment in rivers
and streams in Ireland and Northern Ireland (cont)

Macroinvertebrate
(MI) Citizen

Science Indices

Region
Recording systems,

sampling method and
level

List of other functions.
All CS scores assess

water quality
 

Contact for Training and
further information on Citizen

Science MI indices

Small Streams
Characterisation
System (SSCS)

 Ireland Five MI groups,
includes
abundance.

Kick sampling
and hand
search of rocks
from the
riverbed.  

Advanced
level. 

Collection of data
on fauna, flora and
hydromorphology.

Book a course: 
Training & Courses - Ken
Whelan

Contact: 
Ken Whelan,
ken.whelan@hotmail.com 

Developers: Atlantic Salmon
Trust, with Martin McGarrigle
(Limnos Consultancy). 

Small Stream
Impact Score
(SSIS)

Ireland Five MI groups,
most identified
to family level.,
includes
abundance.

Kick sampling
and hand search
of rocks from
the riverbed.  
Advanced level. 

Recording of the
presence of
filamentous algae
(% cover
categories), other
channel vegetation ,
other relevant
observations and
provision of 
 photographs. 

For training queries, contact
Dr Mary Kelly-Quinn of UCD. 
mary.kelly-quinn@ucd.ie

Volunteers are encouraged to obtain a variety of high-quality information on the condition of Ireland’s
small streams. This is important for catchment and fishery managers to put in place measures to protect
pristine watercourses and improve the problematic areas.

https://www.kenwhelan.info/training-courses/
mailto:ken.whelan@hotmail.com
mailto:mary.kelly-quinn@ucd.ie
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Citizen science often
goes hand-in-hand with
open data access and
data-sharing policies,
bringing about more
responsible, fairer and
accessible research and
policy-making. 

Data from the ARMI method are stored in an open-access
database hosted by the Freshwater Biological Association and
accessible through the Riverfly Partnership website:
https://riverflies.fba.org.uk/open-data

The volunteers at present submit the CSSI and SSIS data to
local LAWPRO personnel.  Currently, the CSSI & SSIS data can
be viewed on the LAWPRO website:
https://lawaters.ie/citizen-science

Currently, SSCS-trained groups retain their own data, which are
not independently quality controlled. 
There are plans to link the SSCS data with the LAWPRO Citizen
Science Water Quality Assessment Programme. 

The National Biodiversity Data Centre is currently developing
the final online repository for the Macroinvertebrate Citizen
Science Systems (CSSI, SSIS and SSCS) in Ireland.  

Citizen science data submission 

https://riverflies.fba.org.uk/open-data
https://lawaters.ie/citizen-science/
https://lawaters.ie/citizen-science/


The Aquaiverts app is currently undergoing field testing and
will be available through the Google Play Store and the iOS
App Store in the near future. 
Once established, the recorded data will be stored in an
open access database and linked to the National Biodiversity
Data Centre. 

An app called Aquainverts is under
development, which will facilitate the
sampling of macroinvertebrates by
citizen scientists in the field and data
collection. 

 
The user can select the SSCS, SSIS and
CSSI methodologies. They can log the
river sampling site and use a built-in
timer for the kick sampling. 

They are then prompted to record the
indicator groups' presence using a
photo. The app also allows for
abundance estimates and reporting of
other taxa that are not recognised by
the citizen scientist. 

The Aquainverts app is being
developed by a partnership of NGOs,
university scientists and consultants
who are supported and funded by Irish
state departments and the rural
development fund (Louth Leader
Partnership). 

Citizen science data submission 

09

(Ireland)
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The ARMI method used in Northern Ireland and throughout the UK
has a ‘built-in’ alert system. This notifies the ecological contact at the
relevant agency (Environment Agency (EA)/Scottish Environmental
Protection Agency (SEPA)/Natural Resources Wales (NRW)/
Northern Ireland Environment Agency (NIEA)) immediately, should a
problem such as a suspected pollution incident be detected. 

Citizen scientists in Ireland using the CSSI, SSIS and SSCS methods
can report observed pollution incidents to the relevant county
councils (for more info, visit www.gov.ie) or via LAWPRO Community
Water Officers www.lawaters.ie or the Environmental Protection
Agency www.epa.ie

A complaint can also be submitted via the EPA app 'See it? Say it!' 
 App is available on Google Play and the App Store (apple.com). 

Disclaimer
The views and
opinions expressed
in this document do
not necessarily
reflect those of the
European
Commission or the
Special EU
Programmes Body
(SEUPB).

 

How do I report a water pollution incident?

All members of the public can report urgent water pollution incidents
via phone or online.

In Northern Ireland, contact the Northern Ireland Environment Agency (NIEA):

Phone: 0800 80 70 60 
Email: emergency-pollution@daera-ni.gov.uk

In Ireland, contact Environmental Protection Agency (EPA):

Phone: 053 916 0600 or Lo Call Number: 0818 33 55 99
Email: info@epa.ie

https://www.gov.ie/en/organisation-information/fd139-local-government-councils-and-councillors/
https://www.gov.ie/en/organisation-information/fd139-local-government-councils-and-councillors/
http://www.lawaters.ie/
http://www.epa.ie/
https://play.google.com/store/apps/details?id=ie.epa.seeitsayit&gl=US
https://play.google.com/store/apps/details?id=ie.epa.seeitsayit&gl=US
https://play.google.com/store/apps/details?id=ie.epa.seeitsayit&gl=US
https://apps.apple.com/ph/app/see-it-say-it/id573916383
mailto:emergency-pollution@daera-ni.gov.uk
mailto:info@epa.ie

