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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 it is hard to narrowly define.



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 I 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?













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

Simplification of protocols

● reduction of taxa / indicators

● use of functional categories (e.g., “sensitive vs tolerant”)

Training and standardization

● visual guides, apps, training (essential for data quality)

Validation with professional data

● comparison with “gold standard” datasets

● calibration of ecological thresholds

Use of digital technologies

● mobile apps

● collaborative platforms



The elephant in the room:

data quality













But the major issue is that 

validation and verification 

protocols are often transparent 

to the users





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
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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 comparable ecological conditions. 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%



crustose lichens



narrow-lobed foliose lichens



large-lobed foliose lichens



fruticose lichens



INTERPRETATION (still ongoing)



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



Countries involved so far:

Belgium Serbia

Canada

Slovakia

Italy

South Africa

Kazakhstan Spain

Poland UK

Portugal USA

Russia
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