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Citizen Science is the involvement of volunteers and
scientists in collaborative research activities to produce
new knowledge based upon scientific evidences.




The level of involvement and the tasks which can be given
to volunteer depends on the skills of each participant.

In some cases volunteers can perform practically all the
tasks which are required in a scientific research, other than
“simply” collecting data.



[evels of Citizen Science

Level 4 ‘Extreme’

¢ Collaborative Science — proble m definition, data collection
and analysis

Level 3 ‘Participatory science’

* Participation in problem definition
and data collection

Level 2 ‘Distributed Intelligence’

¢ Citizens as basic interpreters

Level 1 ‘Crowdsourcing’
e Citizens as sensors

Haklay (2013)




A bottom up project:
GERT, Brescia, Italy.
Ca. 12500 observations 1n 8 years

Thanks to the involvement of ca. 150 volunteers.
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The nation's longest-ritgning l science bird projectﬁtelsl Audubon science

throughout the year. N




From the web pages of the Audubon Society:

Prior to the turn of the 20th century, hunters engaged in a holiday tradition
known as the Christmas "Side Hunt." They would choose sides and go afield

with their guns—whoever brought in the biggest pile of feathered (and furred)
quarry won.

Conservation was in its beginning stages in that era, and many observers and
scientists were becoming concerned about declining bird populations.
Beginning on Christmas Day 1900, ornithologist Frank M. Chapman, an early
officer in the then-nascent Audubon Society, proposed a new holiday tradition—
a "Christmas Bird Census" that would count birds during the holidays rather
than hunt them.

So began the Christmas Bird Count. Thanks to the inspiration of Chapman and
the enthusiasm of 27 dedicated birders, 25 Christmas Bird Counts were held
that day. The locations ranged from Toronto, Ontario to Pacific Grove,
California with most counts in or near the population centers of northeastern
North America. Those original 27 Christmas Bird Counters tallied around 90
species on all the counts combined.
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Be4 the Christmas Bird Count,
tuttavia, however, there were
several other experiences, ome
of which are well documented.

One of these initiatives was
organised by the American
Ornithologists' Union, which
iInvolved lighthouse guardians in
reporting the birds which
crashed on the lighthouses
themselves.

In this case, the experimental
plan was not so solid, and the
result were drammatically
disomogeneous data, but at the
very end they continued
collecting data for decades.




A sucessful activity was developed by Prof. Wells
Cook in 1880.

He enrolled volunteers in collecting data on migratory
birds.

Data to be collected were relatively simple: the day
birs arrived, the day of the maximum presence, and
the day they left.

This activity was increibly successful, and ended only
in the 70s of the last century.

6 million records were collected, and they were also
used recently for analysing th effect of global
changes on migratory bids.




More recently, an interesting experiment was
carried on in the British Isles in 1974.

Ca. 1000 students 13-14 years old were
iInvolved in monitoring epiphytic lichen
biodiversity as a proxy of air quality. They did
the job by following an extremely simplified
protocol, and often identifying the species
only at group or genus level. Furthermore,
their error rate in identification was averagely
around 30-40%.

The result, however, was so good, thet the
Institute for Terrestrial Ecology of the National
Environment Research Council wrote, in a
report of 1977 entitled “Plants as ecological
indicators of air pollution”states that the map
of air quality produced by students’ data
showed no significant.discrepancies from that
produced by the much more sophisticated
metbods used by Hawkeworth and Rose
(1976) and their collaborators.



Citizen Science is today mainstream in several countries,
especially in North Europe and in the USA.

This happens since:
- Citizen Science actions contribute to increase the awareness

of citizen on many relevant issues, especially related to

climate change
- Citizen science contributes to the production of the so called

big data in relatively short time

—

Citizen Science: A Developing Tool
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| “Without data you're
¥ _just another person with
b« ) an opinion.”
' — W. Edwards Deming
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Ma funziona? Davvero?



Second known individual

Heéexodoctilio trilobata, Sulawes
Image copyright Richard Seamar
.

Only live photo for genus
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Hot off the press: What have we leamt?

= Calling all gardenars! Help OPAL survey for
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= QPAL Survey in focus: Ashley Frimary Schoul
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A series of scienlific aublications on citizen sc.ence have besn publisned ir the
journzl BMC Ecology taday. Head the blog anc download the papers here
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Contiene notizie sulla specie, approfondimenti, pusblcazioni.
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200 4

230

10 minutes on Geo&Geo

5 minutes on Linea Blu

A BioBlitz with wide media coverage on national
newspaper and television (Canale 5)

A “Sport & Natura” event, with wide coverage on national
newspaper (Gazzetta dello Sport as well!) and on television
(Rai Scuola)

First Edition of the Urban Nature event, in cooperation
with the ltalian WWF

City Nature Challenge

Second Edition of the Urban Nature event, in
cooperation with the Italian WWF






One of the most relevant issues in Citizen Science is the need
for a continuous, bilateral feedback between researchers and
volunteer, which is the only way to maintain a high retention rate

of participants.




Y% of Correct Observations Increase of Volunteers | Increase of

Age Classes Observations in  § Retained from Volunteers in

M1-36 M3772 Overall margo¢) § M1-36(%) M 37-72 (%)
<=1950 86.63 97.99 96.74 724.42 31.25 62.5()
1951-1960) 89.58 98.96 94.82 121.07 ' 6.59 24.44
1961-1970) 88.97 85.09 8R.04 36.66 11.18 ' 31.58
1971-1930 74.56 82.30 76.56 34.34 4.57 35.53
1981-1990 85.77 91.15 86.95 27.63 ' 10.00 26.15
1991-2000 78.77 86.30 81.22 46.89 4.05 18.47
2001-2008 63.56 77.75 65.69 17.69 2.51 33.05

p <{.00 <0.00

Age classes based on the year of birth. M 1-36: project activity period; M 37-72: [ollow-up period. The signilicance
of the diversity in the ratio correct/ wrong observations per project period in the different age classes was tested
oy mean of a Pearson’s Chi-squared test.

Retention Groups % of Correct Observations
1 70.53
2-5 7497
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.
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@ TBATT Journal of Applied Ecology

Journal of Applied Ecology 2013, 50, 14501458 doi: 10.1111/1365-2664.12158

Opportunistic citizen science data of animal species
produce reliable estimates of distribution trends if
analysed with occupancy models

Arco J. van Strien"?, Chris A.M. van Swaay® and Tim Termaat®

'Statistics Netherlands, P.O. Box 24500, 2490 HA The Hague, The Netherlands; *Institute for Biodiversity and
Ecosystem Dynamics, University of Amsterdam, Science Park 904, 1098 XH Amsterdam, The Netherlands; and
*Dutch Butterfly Conservation, P.O. Box 506, 6700 AM Wageningen, The Netherlands

Summary

1. Many publications documenting large-scale trends in the distribution of species make use
of opportunistic citizen data, that is, observations of species collected without standardized
field protocol and without explicit sampling design. It is a challenge to achieve reliable esti-
mates of distribution trends from them, because opportunistic citizen science data may suffer
from changes in field efforts over time (observation bias), from incomplete and selective
recording by observers (reporting bias) and from geographical bias. These, in addition to
detection bias, may lead to spurious trends.

2. We investigated whether occupancy models can correct for the observation, reporting and
detection biases in opportunistic data. Occupancy models use detection/nondetection data
and yield estimates of the percentage of occupied sites (occupancy) per year. These models
take the imperfect detection of species into account. By correcting for detection bias, they
may simultaneously correct for observation and reporting bias as well. We compared trends
in occupancy (or distribution) of butterfly and dragonfly species derived from opportunistic
data with those derived from standardized monitoring data. All data came from the same
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There are > 8 000 000 seagull occurrence records Top insect is the red admiral butterfly 200k records

Larus argentatus subep. argentevs by G.Droege viz Botznic Garder and Botanical Museum Berin-
Dahlem. Photo licensed under GG EY-54 3.0 Varessa alafenta oy W.-H. Kusber via BoEO - Botaric Carden and Botanical Museum Berlin-Dahlam
Observalions. Pl Ioensed under CC BY-SA 4.0

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

Copreolus capraokus by Trine Brevig via the Nerwegian Epesies Observation Service., Photo licersed

e v

Lirtes clevea cuhsp. cinica by Pater de | angs va iNaturalist No copyright
under COBY 4 .C



Data validation and
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Citizen science helps predictions of climate change impact on flowering -

phenology: A study on Anemone nemorosa

Radosiaw Puchalka “"", Marcin Klisz“, Serhii Koniakin®, Patryk Czortek *, Fukasz Dvlewski’,

Sonia Paz-Dyderska *, Michaela Vitkova ", Jifi Sadlo ", Valerijus Rasomavicius’, Andraz Carni ",
Michele De Sanctis', Marcin K. Dyderski
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RESEARCH ARTICLE

Citizen science across two centuries reveals phenological
change among plant species and functional groups in the
Northeastern US

Kerissa Fuccillo Battle2® | Anna Duhon®® | Conrad R.Vispo®® |
Theresa M. Crimmins® | Todd N. Rosenstiel’ | Lilas L. Armstrong-Davies
Catherine E. de Riveral ©
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iPhenology: Using open-access citizen science photos to track
phenology at continental scale

Yves P.Klinger! ® | R. Lutz Eckstein?® | Till Kleinebecker! ®

'Divison of Landscape Ecology and
Landscape Planning, Justus Liebig

University GieRen, GieRen, Gernany
2Department of Environmental and Life

Sciences, Riology, Karlstad University,
Karlstad, Sweden

Correspondence
Yves P. Klinger

Email: yves.p.klinger@umwelt.uni-giessen.

de

Handling Editor: Hooman Latifi

Abstract

1. Photo cbservations ar2 a highly valuable but rarely usec source of citizen sci-

ence (CS) data. Recently, the number of publicly available photo observations has
increased strongly, for example, due to the use of smartphone apglications for
species identification. This has enabled the raising of ecolcgical insights in poorly
studied subjects. One of the ficlds with the highest potential tc benefit from the
use of photo observations is phenology.

. We propose a workflow for iPhenology, the use of publicly available photo obser-

vations to track phenological events at large scales. The workflow comprises data
acquisition, cleaning of observations, phenological classification and modelling
spatiotemporal patterrs of phenology. We explore the suitability of iPhenology
to observe key phenological stages in the plant reproductive cycle of a model
species and discuss limitations and future prospects of the approach using the

example of an invasive speces in Europe.

. We show that iPhenology is suitable to track key phenological events of wice-

spread speciss. However, the number and quality of available observations may
differ among species and phenological stages.

. Overall, publicly available CS photo observations are suitable to track key pheno-

logical events and can thus significantly advance the knowledge on the timing and
drivers of plant phenology. In future, integrating the workflow with automatasd
image processing and analysis may enable real-time tracking of plant phenology.
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Environmental drivers of tropical forest snake phenology:
Insights from citizen science

Letizia M. G. Jesus? | Jhonny J. M. Guedes®© | Mario R. Moura®*®® | Renato N. Feio® |
Henrique C. Costa®®

") Check for updates

Ibis (2024) doi: 10.1111/ibi.13317

Using citizen science image analysis to measure
seabird phenology

ALICE J. EDNEY,*' (%) JOHANNIS DANIELSEN,? SEBASTIEN DESCAMPS,® JON EINAR JONSSON,*
ELLIE OWEN,® FLEMMING MERKEL,®” ROBERT A. STEFANSSON,? MATT J. WOOD,® ()
MARK J. JESSOPP'®'" (%) & TOM HART'?


















