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Alan Irwin (UK) - “developing concepts of scientific
citizenship which foregrounds the necessity of
opening up science and science policy processes to the
public”

Two dimensions of the relationship between citizens and
science:

e 1) that science should be responsive to citizens’ concerns
and needs; and

e 2) that citizens themselves could produce reliable
scientific knowledge.
Rick Bonney (US) defined citizen science as a
“research technique in which non-scientists
voluntarily contribute scientific data to a project”.



Citizen Science refers to the general public engagement in scientific research activities when
citizens actively contribute to science either with their intellectual effort or surrounding knowledge
or with their tools and resources.

(White paper on Citizen Science, hitp:/socientize eu/?g=ewcontent/download-socientize-white-paper)

The collection and analysis of data relating to the natural
world by members of the general public, typically as part of a
collaborative project with professional scientists.

Oxford English Dictionary,

Citizen science describes the engagement of people in scientific processes who are not tied

to institutions in that field of science. Participation can range from the short-term collection of
data to the intensive use of leisure time in order to delve deeper into a research topic together
with scientists and/or other volunteers. Although many volunteer scientists do have a university
degree, this is not a prerequisite for participating in research projects. However, it is important
that scientific standards are adhered to. This pertains especially to transparency with regard to
the data collection methodology and the open discussion of the results.

{Green Paper CS Strateqy 2020 for Germany, p. 13,
https:www. researchgate net/publication/
303804239_Green_Paper_Citizen_Science_Strategy _2020_for_Germany

Citizen Science [...] covers a range of different levels of participation: from raising public knowl-
edge about science, encouraging citizens to participate in the scientific process by observing,
gathering and processing data, right up to setting scientific agenda and co-designing and imple-
menting science-related policies.

(EC, Horizon 2020, Science with and for society Work Programme 2018-2020, p.30)



https://en.oxforddictionaries.com/definition/citizen_science




~—% Wine-growers in France have been recording grape
harvest days for more than 640 years

* Court diarists in Kyoto, Japan, have been recording
dates of the traditional cherry blossom festival for 1200
years

* Both citizens and officials have been tracking
outbreaks of locusts for at least 3500 years
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Potential recognised at a high level

EC Green & White papers on citizen Science

European Union, Horizon 2020, is investing heavily
in citizen science to tackle societal

problems. “Science with and for Society” (SwafS) in

Horizon 2020 Qi pe

Citizen Science is now part of the European
Commissions agenda and work programme, and has
been given high level support as one of the 10 actions —
in their policy document on ‘Actions to Streamline
Environmental Reporting’. The Commission’s _
action is to “promote the wider use of citizen science b
to complement environmental reporting’.

socientize [

Action 8: Promote the wider use of citizen science to complement environmental
reporting

Timing: Stepwise actions leading to the development of gumidelines 1n 2019




» US - federal government has launched a website to
showcase federally funded citizen science projects
(citizenscience.gov).

* Australian government has published a vision for
citizen science throughout the country

* Ireland - cross office team was set up in the EPA to
work on the citizen science strategic action plan.

Support the engagement Ensu re that

Embed citizen science as and awareness of the

a trusted resource among public in environmental data
EPA staff protection through
citizen science. COI lected
through
Partner with key national C itiZ@ﬂ
Integrate citizen science organisations to .
into the EPA’s research establish citizen science SCience are

programme projects focussing on key

EPA priorities app ' led



http://citizenscience.gov/
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¢ Citizen science papers have appeared in Nature
Science & Bioscience

Three professional associations supporting citizen
science recently have been launched: The Citizen

Science Association (CSA; ), the
European Citizen Science Association

(ECSA; ), and the Australian
Citizen Science Association

(ACSA; ).

A new journal, Citizen Science: ¥
Theory and Practice

Volume 1
Issue 1
2016



http://citizenscience.org/
http://ecsa.citizen-science.net/
http://www.citizenscience.org.au/
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10 principles of Citizen Science

1. Citizen science projects actively involve citizens in scientific endeavor that
generates new knowledge or understanding.

2. Citizen science projects have a genuine science outcome.

3. Both the professional scientists and the citizen scientists benefit from taking part.
4. Citizen scientists may, if they wish, participate in multiple stages of the scientific
process.

5. Citizens scientists receive feedback from the project.

6. Citizen science is considered a research approach like any other, with limitations
and biases that should be considered and controlled for.

7. Citizen science project data and meta-data are made publicly available and
where possible, results are published in an open access format.

8. Citizen scientists are acknowledged in project results and publications.

9. Citizen science programmes are evaluated for their scientific output, data quality,
participant experience and wider societal policy impact.

10. The leaders of citizen science projects take into consideration legal and ethical
Issues surrounding copyright, intellectual property, data sharing agreements,
confidentiality, attribution, and the environmental impact of activities.
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Categories of public participation
in scientific investigations

Contributary Participants provide data other wise unattainable by
a small team of scientists. Projects designed by the
scientists

Collaborative Participants provide not only data, but may also help

to refine the project design, analyze data, or
disseminate findings

Co-created Co-designed by scientists and members of the public
working together and for which some members of
the public are involved in every stage of project
development.

Adapted from: Miller-Rushing, A., Primack, R., & Bonney, R. ( 2012). The history of public participation in ecological
research. Frontiers in Ecology and the Environment, 10 (6), 285— 290.



Important Characteristics

Public's participation is in genuine scientific
investigation
Yields reliable results that that can and will be used

by anyone, scientists, resource managers, policy
makers, public

Open to peer review and public access



/ 7 =

Role of citizen science today

Address projects that tackle ecological questions at scales
that the professionals alone cannot handle - e.g. water
quality, air quality, wildlife monitoring (e.g. BirdWatch

Ireland, Coastwatch, NDBC Butterfly & Bumblebee
monitoring etc.) -

v EY

Irish Butterfly bv
D

1 RAT CONSERVATION W DG : e
A |RELAND rish Whale and Dolphin Group Coastwatch

BlrdWatchIreland

protecting birds and biodive

Undertake projects that professionals would not do
because they are too restricted in scope, only of interest to
a local audience, or would not attract funding.



Freshwater & citizen science in Ireland?

» Support the work of LAWPRO especially in the small stream
network (data generation, awareness & engagement)
Unassigned water bodies, High status objective water
bodies, Prioritised areas for action, small coastal streams

» Monitor biodiversity of some aquatic groups (esp. adults)

dragonflies, mavflies ..........
g g Y Dragonfly

Local Authority %
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To progress citizen science for freshwater
investigations in Ireland we need to:

Develop a national approach incl. agreement on
what we want to achieve, and citizen science
methods to address different objectives.

Examine best practice regarding volunteer
engagement, and data generation, handling and
reporting.



Local Authority %
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15t National Citizen Science -

aquatic macroinvertebrates |

and water quality monitoring |
workshop

UCD Belfield Dublin — 9t May 2019 (10:00
—15.30)

H2.38 Science Hub, Science Building, Central Block

Objective: reach agreement on a national !
standard for Citizen Science monitoring \
using aquatic macroinvertebrates (and
other indicators) in the ROl in support of
the River Basin Management Plan

Government: EPA, LAWPRO, National Biodiversity Data Centre, Wexford CoCo.,
Community: Inishowen & Maigue Rivers Trust, Nore Leader Partnership, Coastwatch
Trainers: Ken Whelan, Lemnos (Martin McGarrigle) Streamscape

Academic: UCD, UCC, DKIT



Questions posed

1. What do we want to gain from citizen science?

2. Does one assessment method/approach fit all
purposes?

3. What makes citizen science successful?



What do we want to gain from citizen science?
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=8  Awareness Application

Education &
Awareness
Report Species
Inform
Regulatory
Decisions
Support
Enforcement

=)
-
)
=
)
on
©
o0
-
F

Community
assessment
Distribution
research
Management

Although citizen science projects should have authentic scientific objectives, they also can realize significant social outcomes.
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Q2: Does one assessment method/approach
tit all purposes?

Need methods/approaches to facilitate engagement at different levels

Recorder

y
2019- %

Dragonfl

Ire la NQ' 2024
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® Citizen Science Records March 2019

Legend
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Level 1 - [National Monitoring Programme =

EPA

Level 2 - Catchment Assessment Team . Catchment

LAWPRO Management
(River Basin

Level 3 — Management Plans)

Citizen Spolter e o Monitor "

Science

11.3 Community Water Development Fund (to support community initiatives
which align with the objectives of the RBMP) - page 130

The priorities contained in the RBMP will guide the selection of projects, and
extra weighting will be given to projects within the Prioritised Areas for Action

The fund will target actions in 3 main areas:

2. Support for Rivers Trusts and equivalent community organisations and to
citizen science and awareness initiatives




(Q3: What makes citizen science successful?

» Engaged volunteers, sustained level of participation
» Training provided

» Reliable data generated and made accessible

» Data are used and results reported

» Financial support
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Engaging & sustaining participation

» Goals clearly defined

» \olunteers see the value of the exercise

» \olunteers feel part of a team

» See the results of their effort

» Good communication (incl. feedback) between volunteers,
organisers and volunteers, and other audiences

» Schemes geared to the different levels of participation (simple
without losing effectiveness)

» Training provided including refresher training and tailored
support materials T
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CITIZEN SCIENCE

Citizen science is an emerging field that puts the citizen to the centre of the
science. Large scale surveys can take place if enough suitably trained and qualified
citizens get involved. For years citzens have been involved in the recording of
bird census data. More recently with the establishment of the National Data
Biodwversity Centre (wwwebiodiversityireland.ie), a network of citizen recorders
has been established across the country for a range of species. In support cf these
recorders, there are online Apps where the information can be recorded and
stored in data repositories.

Citizen science in water quality monitoring is an emerging field. Citizens can be
trained in the “reading of a catchment”, using waterbugs to estabiish water body
health and how to conduct water body safans, where scurces of pollution can be
detected

Small scale citzen science projects can be facilitated through training However
larger scale citizen science projects, which need expert involvement and access to
equipment and databases require larger budgets and therefore once off training
may not be sufficient A more significant project budget may be required

CITIZEN SCIENCE
* Recording wildlife or habitat/issues through a network of trained volunteers

* Engages people with bicdiversity and water
* Generates valuable scientific data

\\\ o

Citizen science will be promoted though the LEADER programme and LAWPRO
working with LEADER companies to provide funding for training: Guidance
document for communities engagement in water and biodiversity just published

which includes a focus on citizen science




Adopt, adapt, or collaborate with already-proven

schemes and to fit them to the area of interest
- Small Streams Risk Score System

- Small Streams Characterisation System

- Rapid assessment

‘\\\x
- Small Stream Impact Score =
- River Fly Monitoring Initiative N>HOWEN:

RIVER &
« UCC Citizen Science Index GUARDIANS
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RIVER GENERATION
NOREGENERATION

121t

. = 10 volunteer

KILKENNY
] M Plan for total number of volunteers = 50

A PARTNERSHIP

‘Wexford Co. Co. ‘

|éllow Project - Duhallow Farming for Blue Dot

atchments %

www.ucd.i1e/ssnet




Data handling R
» Data validation and quality control {:}ﬁ
» Central repository for the data with common data entry WN;’;"’
framework (establish standards for valid data entry) PN
237 iy
: TS W
National pwrift 2%
Biodiversity G 2k S T
Data Centre PPN E AN 5
> Public access to the data -W el
» Data are used and results reported ‘ —
> Regular evaluation of benefits to T

stakeholders and volunteers
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Conclusions & Moving Forward

Yes, citizen science can make a significant input to improving water quality, but
planning, training and high management input are required to optimise impact.

1. Define/clarify the goals and levels of participation 2. Strengthen the networks &
consider management options.

3. Define a communication strategy among volunteers, coordinators and volunteers,
and with wider audiences.

4.Evaluate (field testing) & adapt existing tools and training approaches. (one size
doesn’t fit all - NBDC approach should be examined).

5. Embed biosecurity planning into aquatic citizen science.

Awareness is key re WFD engagement BUT true citizen science must generate data
6. Identify the repository for the data & develop a common data entry framework.

7. Develop structures for ensuring quality control, data management & reporting of
results (clarify legal and ethical issues).

8. Identify how benefits will be evaluated.
9. Identify funding needs.



THE AMATEUR ENTOMOLOGISTS' SOCIETY

NEFLIES, MAYFLIES AND CADDIS FLIES

THE STUDY OF STO tera and Trichoptera)
D e i THE STUDY OF STONEFLIES,
T.T. MACAN
MAYFLIES AND CADDIS FLIES
It has been argued that the day of the amateur as a -2 :‘w“
serious contributor is over, the grounds being that

! ) i :
cTal:fdfg f today anyone with a taste for natural history gets a job

g:;gﬁg’es as a scientist, and that advances in science are possible
the imm only with the aid of apparatus that private individuals
Pt cannot afford to pay. L

atall, on
It has been argued that the day of the amateur as a serious

contributor to knowledge is over, the grounds being that today anvone

The first argument has less force than it had in the
present hard times when unemployment is rife in all
walks of life, and the second argument can be turned
around; because the professional has access to costly

apparatus, he remains indoors, leaving the natural R TR aE G
world outside unexplored. In these times, when of
conservation is to the fore, there is much to be THE AMATEUR ENTOMOLOGIST
explored and there is an important niche for the AT
amateur PETER W.CRIBB

1982




