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Citizen Science? What?




One, two, tree... dozens of definitions

Oxford dictionary: “Citizen science" is a "scientific work undertaken by members of the general public,
often in collaboration with or under the direction of professional scientists and scientific institutions”.

European Commission: 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.

Citizen Science Italy web portal: Citizen science, or participatory science, is the active involvement of
citizens in the collection, analysis and interpretation of data for scientific purposes.

ECSA FAQ: Citizen science, in general, means the participation of the public in science and research. It is
an open and inclusive approach, with key characteristics including: (1) citizens are actively involved in
research; and (2) there is a genuine science outcome, such as new scientific knowledge, conservation
action or policy change.

However (in the very same FAQ): The term ‘citizen science’, however, is broad and always changing,
meaning that itis hard to narrowly define.



Table 2.1 Selected definitions of citizen science
From: What Is Citizen Science? The Challenges of Definition
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For the sources of these definitions, pease see the Information on GitHub {Haklay et al. 2019)

PS: It seems that the first use of the term "citizen
scientist" can be found in the magazine New Scientist in
an article about ufology from October 1979.



The definition | do prefer is:
Citizen Science is the involvement of
volunteers and scientists in
collaborative research activities, to
generate new knowledge based on
scientific evidence.



Citizen Science approaches are applied in
diverse fields of research (even if mostly in
environmental sciences).

The OPAL project in the UK is an example of
the wide arry of these approaches.

But what in the field of biomonitoring?
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Bridging science and society: Developing a citizen science biomonitoring

approach for river ecosystems in Italy
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ABSTRACT

Rivers are among the most altered and impacted freshwater ecosystems on Earth, so that colbective efforts should
be fuelled by professionals and societies to implement their biomonitoring and congervation, Citizen science is
recognized as o powerful approach but its application in river biomonitoring is stll scarce, especially in Italy.
This study was aimed at developing and validating a citizen fcience biomonitoring approach for river ecosystems
based on the analysis of benthic macroinverteheate communities, By using a calibration dataset composed of 932
sampling events performed by professionals, a simplified macroinvertebrate community was first abtained by
selecting only 36 representative taxa, Four different, but routinely applied, metrics were caloulated on both the
simplified and calibration communities and showed strong and significant correlations, Thresholds for the four
selected metrics were statistically derived and oifered a good agreement in discriminating not-impacted and
impacted conditions according to the official methodology, The performance of the proposed approach was
validated en ten independent sampling campaigns with citizen science velunteers and compared 1o benchmark
sifes, Since 33 out of 36 taxa were recorded at least once, results showed that the simplified macroinvertebrate
community was effective and represenmative. The ecologheal status assessment and the selected metrics were
gﬂ'lr:n'|l.'l:|.I comparable to the values of the benchmark sites, despite some differences being observed dqurbd.ing
on the metric. This study represents one of the first efforts in the direction of developing a citizen science
macroinvertebrate-based methodology for river blomonitoring in Italy and it supports the adoption of o mulei-
metric approach.
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Citizen Science for Monitoring Plastic Pollution from Source to
Sea: A Systematic Review of Methodologies, Best Practices,
and Challenges

Corinne Corbau *_, Alexandre Lazarou 2, Oliver Bajt 37, Viatka Filipovi¢ Mariji¢ 10, Tatjana Siméi¢ 3D,
Massimo Coltorti ', Elisa Pignoni ! and Umberto Simeoni *

Dipartimento di Scienze dell’Ambiente e della Prevenzione, UNIFE, Via Saragat 1, 44121 Ferrara, Italy;
clt@unife.it (M.C.); pgnlse@unife.it (EF)

Zanassi and Partners, Via G, B. Amici 29, 41124 Modena, Italy; alexandros lazarou@gmail.com

National Institute of Biology, Vetna pot 121, SI-1000 Ljubljana, Slovenia; oliverbajt@nib.si (O0.B.);
tatjana.simcic@nib.si (T.S)

4 Ruder Bodkovit Institute, Bijenicka 54, 10000 Zagreb, Croatia; v filip@irb.hr

Consorzio Universitario per la Ricerca Sociceconomica e per 'Ambiente, Via Sistina, 121, 00187 Roma, Italy;
g23@unife.it

*  Correspondence: cbc@unife.it

Abstract

Citizen science provides a valuable approach for tracking plastic pollution; however, its
effectiveness is often limited by methodological inconsistencies, concerns about data quality,
and a persistent gap between data collection and policy implementation. This systematic
review addresses the key question; What constitutes a comprehensive set of best practices
for addressing these issues and enhancing the scientific and societal impact of citizen
science in monitoring plastic pollution from source to sea? Analyzing 84 studies, from beach

cleanups to microplastic sampling, this review synthesizes best practices and identifies
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Citizen science identifies the effects of nitrogen deposition, climate
and tree species on epiphytic lichens across the UK*
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Emnwords:
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Epipimytic lichens

A pational citizen survey quantified the abundance of epiphytic lichens that are known (o be either
sensitive or tolerant 1o nitrogen (N) deposition, Becords were collected across the UK from over 100000
individual trees of 22 deciduous species. Mean abundance of tolerant and sensitive lichens was related to
mean N depodition rates and climatic variabbes at a 5 km scale, and the response of lichens was compared
on the three most common trees (Quercus, Fraciaus and Acer) and by azsigning all 22 tree species (o three
bark pH groups. The abundance of N-sensitive lichens on trunks decreased with increxsing total M
deposition, whibe that of N-tolerant lichens increased. The abundance of N-sensitive lichens on trunks
was reduced close 1o a busy road, while the abundance of N-tolerant lichens increased. The abundance of
N-tolerant lichen species on trunks was bower on Quercus and other low bark pH species, but the
abundance of N-sensitive lichens was similar on different tree species, Lichen abundance relationships
with total M deposition did not differ between tree species or bark pH groups. The response of N-sen-
sitive lichens to reduced nitrogen was greater than to oxidized N, and the response of N-tolerant lichens
wils greater to oxidised N than to reduced N. There were differences in the response of N-sensitive and M-
tolerant lichens to rainfall. humidity and temperature. Relationships with N deposition and climatic
variables were similar for lichen presence on twigs as for lichen abundance on trunks, but N-sensitive
lichens increased. rather than decreased, on twigs of Guercus/low bark pH species. The results demon-
strate the unique power of citizen scence to detect and quantify the air pollution impacts over a wide
geographical range, and specifically to contribute to understanding of lichen responses to different
chemical forms of M deposition, local pollution sources and bark chemistry.

© 2017 Elsevier Lid, All rights reserved,
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science-based protocol for urban air quality monitoring
Hugo Counoy ", Lawre Turcati ', Romain Lorrilliere *, Simon Bénateau ", Jean-Paul Maalouf?,
Grégory Agnello”, Sébastien Turpin ', Yannick Agnan ™
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ARTICLE INFOD ABSTRACT
Kowords The Lichers G0 peogram s a French citlren selence indiistive based on the Fusopean guldelines that adms to
Liten evaluate the lichen diversity for arban adr quality monitoring. In this study, we sssessed the performance and
Bloseoniioring applicability of the current Lichens (0 protoced 10 then propose sdapratices 1 make it more rellable and feasible
5::: aciarn far citizen scionce. To achicve this paal, we considered Totir sspects of the diiten sclence program: podential
Al cuiality protocol. simplifications, sampling site availability, observer bias, and volunteer feedbacks, Simalated ssmplifi-
Proiocol cation seenaricd from a reference data set highlighted the large infl of reducing the number of simpled

trees oo taxcnomic and fanctional struchare metrics compared 1o reducing the number of sampled iree exposure
sides and coesidered lichen species list. When considering the Lickens GO protocol (1.e., three trees, four exposune
sides, Lichers GO species list) compared to the reference data set (e, five trees, four exposare sides, exhaustive
speecies listh, we evaluated as anderestimation of lichen specied richnds (- 35%), scdophilous spocie propornion
[—94%), and fusctional diversity [—21%), In parallel, the i i Tetwenn pilied toees did ot
imfioence the taxoneenic and Runctional Mructure metrica when considering a Bomogeneous sampling anea (..,
similar light or shade conditions). Finally, we compared Lichens GO releves from 25 volunteers in the same site to
highlight the major identification difficalties that coudd compromise the ecological interpretation. To improve
the quality of data collected by citizens without increasing the sampling effort, we suggest to: {1) increase the
maaimus distapee between trees from 10 1w 50 m o extend the sempling site availabiling (2) sdapt ihe Lizhens
@0 identification key o limir species confuion; and (3) assign an ecological trait o some lBchen species
groupings fo lmprove the ecalogical Imterpestation. The proposed sdapostions were tested and showed an
Improvement n the acidophiloas species proportion (from —94 1o - 13%) and fanctional diversity {from —21 to
4],




In general, several recurring patterns emerge in CS biomonitoring actions:
Simplification of protocols

e reduction of taxa/ indicators

e use of functional categories (e.g., “sensitive vs tolerant”)
Training and standardization

e visual guides, apps, training (essential for data quality)
Validation with professional data

e comparison with “gold standard” datasets

e calibration of ecological thresholds
Use of digital technologies

® mobile apps

e collaborative platforms



The elephant in the room:
data quality
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There are > 8 000 000 seagull occurrence records Top insect is the red admiral butterfly 200k records

Larus argentatus subsp. argenteus by G.Oroege via Botanic Garden and Botanical Museum Berin-
Dahlem, Photo licensad under CC BY-SA 3.0 Vanessa ataianta by W.-H. Kusber via BoBO - Botanic Garden and Botanical Museum Berlin-Dahlem
Observations. Photo licensed under CC BY-SA 4.0

Top mammal is the roe deer 140k records Top plant is the common nettle 100k records

Caproolus caprmolus by Trine Brevig via the Norwegian Species Observation Senvice. Photo kicensed

> Urbics dioica subap. dioica by Potor de Lange via iNaturalist. No copyright
under CC BY 4.0



But the major issue Is that
validation and verification
protocols are often transparent
to the users
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April 7th, 10 a.m.:
159 users online
More than 2k observations
228 species reported

Since January 1st: >1,7 million
observations

In total: > 118 million
observations



Retention Groups % of Correct Observations

1 70.53
2-5 74.97
6-10 87.95
11-20 90.14
21-30 92.20
>30 96.70

Retention groups are based on the number of months in which each volunteer contributed to the project. Retention
groups are 1 month, 2-5 months, 6-10 months, 11-20 months, 21-30 months, and >30 months.







Levels of Citizen Science

+ Collaborative Science — problem
definition, data collection and analysis

Level 4 ‘Extreme’

Level 3
‘Participatory
science’

» Participation in problem definition
and data collection

Level 2 ‘Distributed

Intelligence’ » Citizens as basic interpreters

Level 1

‘Crowdsourcing’ Citizens as sensors




| “Without data you're

®9 &2 just another person with
2 ' an opinion.”

= — W. Edwards Deming



Working Group on Community
Science

During the 3rd IABEP meeting in Belgrade many presentations and a great
part of the discussion, stimulated by the talk of some invited and regular
speakers, highlighted the importance of Community Science within our
Association, It was remarked that biomonitoring studies are a crucial means
to reconnect people with their environment, allowing them to take care of it
based on objective experiments brought about by individuals themselves.
This kind of engagement can lead to meaningful changes in both personal
and societal behaviors, potentially influencing policy-making processes.
In light of these considerations, the IABEP Council has established a Working
Group on Community Science.
The aim of this working group is to foster the use of community science, both
within IABEP members and to society. This working group is expected to
define its own work program, which can include:
1. Collect the names of interested members;
2. Select appropriate methodologies based on past experiences and new
proposals;
3. Design a community science experiment involving IABEP across
multiple countries.

While it would be beneficial to seek public funding, the Council intends to
allocate a dedicated budget in 2026 to ensure the work begins as effectively
as possible.

The persons who are ieading this activity are Stefano Loppi

(stefano loppi@unisi.it) and Stefano Marteflos (martelst@units.it)




LICHENS AS SENTINELS OF AIR QUALITY
IN URBAN AREAS

A CITIZEN SCIENCE PROJECT
promoted by the IABEP

International Association for Biomoniotoring
of Environmental Pollution



Environmental Pollution (1970)

Volume &, Issue 3, April 1974, Pages 175-180

An air pollution survey by school children

O.L. Gilbert
Show more v

+ Add to Mendeley of Share 99 Cite

https:ffdol.org10.1016/0013-9327(74}50055-X A Get rights and content A

Abstract

A criticism of biological scales for the estimation of air pollution has been that they can
only be used by experts. A highly simplified scale has been successfully used by school
children (average age 13-14 years) to produce a national picture of air pollution which
compares favourably with existing lichen zone maps. Scotland is covered for the first
time.



LICHENS AS SENTINELS OF AIR QUALITY
IN URBAN AREAS

A CITIZEN SCIENCE PROJECT

THE PROTOCOL



1. Site Selection

1.1 Select ad a representative number of sampling sites
throughout the city, possibly based on a randomized or
systematic design

Note: the availability of trees limits the choice of sites to be
sampled (see §2); Google maps or Google street view may be
useful tools for planning site selection

1.2 Sampling sites have roughly a circular shape, with a
radius of about 50 m

1.3 The center of two adjoining sampling sites must be at
least 200 m apart (i.e. the outer boundaries must be at least
100 m apart



2. Tree selection

2.1 Sites must have a minimum of 3 trees suitable for lichen sampling (see §2.2 and §2.3)
2.2 The trees to be sampled must be chosen in such a way as to ensure that the survey is
carried out under Comparableecologicalconditions. The trees must thus comply with the
following features:

- isolated position (trees within bushes must not be included, as in these environments the
lower amount of light can limit lichen presence)

- straight trunk, with inclination <10° and without large branches or forks in the part to be
sampled (1-2 m from ground, see 2.1), where water stagnation or areas of preferential
stemflow may influence lichen presence

» trunk circumference at breast height >60 cm

 absence of obvious disturbances (e.g. painting, wounds, diseases, fungicide treatments,
etc.)

2.3 Since bark features (especially pH) may greatly influence the lichen vegetation, only trees
belonging to the genera Tilia and Quercus (linden/lime tree and oak) should be sampled,;
maple (Acer spp.), poplar (Populus spp.) and elm (Ulmus spp.) may be included if necessary.
Unsuitable trees: horse chestnut (Aesculus hippocastanum), plane tree (Platanus orientalis),
since their bark is flaking off, black locust (Robinia pseudacacia) since its bark is eutrophic
and has a very high water-holding capacity. All conifers mus be excluded as well, since their
bark has a very low pH.



3. Lichen sampling

3.1 For each of the at least 3 trees selected in each sampling site, the lichens all around
the trunk from 1 to 2 m from ground must be observed, and the relative rank noted as
follows:

0 — absence of lichens (“lichen desert”)

1 — presence of crustose lichens

2 — presence of narrow-lobed foliose lichens, with orange or grey color (e.g. Physcia
adscendens, Hyperphyscia adglutinata, Phaeophyscia orbicularis, Physconia grisea,
Xanthoria parietina)

3 — presence of large-lobed foliose lichens (e.g. Parmelia sulcata, P. tiliacea, F.
caperata, Parmotrema perlatum, "melanoparmelia”, P. acetabulum, Physconia distorta)
4 — presence of fruticose lichens (e.g. Evernia prunastri, Pseudevernia furfuracea,
Usnea sp.)

Under mixed situations, note multiple values

3.2 - SEE NEXT SLIDE

3.3 Additional data: record the coordinates (e.g. from Google maps) of the center of the
sampling site and of the individual trees; take photos of the sampled trees; shortly
describe the site (e.g. avenue with heavy traffic, urban park, residential area, etc.)



3. Lichen sampling

3.2 For ranks 1-4, also indicate the degree of trunk cover (abundance) for each
category, according to the scale:

1=<5%

2 =5-25%

3 =25-50%

4 =50-75%

5=>75%
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crustose lichens




narrow-lobed foliose lichens




large-lobed foliose lichens
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INTERPRETATION (still ongoing)

i
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valueofclass2 0 1 2 3 4 5

Air quﬁlity | 'Eutrophicati}nn
very good 0 negligible
good 1 verylow
moderate 2 low
low 3 moderate
very low 4 high
lichen desert 5 very high




In addition to engaging and recruiting
volunteers, the basic idea is to involve
schoolchildren, as this will allow to sample a
much larger number of cities and sites.

It is expected that each Country will establish
his own network to develop the project (e.g. in
Italy with the aid of the working group for
Citizen Science of the Italian Lichen Society)



It is important to start contacting schools
now, so to be ready to launch the project at
the beginning of the next school year at the

latest

Having on board also very large cities (i.e.
>1.000.000 inhabitants), or very famous cities
is very important, likely crucial, for the
visibility of the project



Belgium
Canada

Slovakia
Italy

South Africa
Kazakhstan
Poland
Portugal
Russia

Serbia

Spain

UK
USA
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