
CITIZEN SCIENCE AND 
MACROINVERTEBRATE

MONITORING: KEY 
LEARNINGS FROM THE
CS4RIVERS PROJECT

Chiara Vitillo1,2, Bruna Gumiero1,2, Alessio Polvani1,3, 

Cristina Capineri1,4, Fabrizio Monaci1,2, Venere Stefania 

Sanna1,4, Francesco Di Grazia1,4, Luisa Galgani1,3, Steven 

Loiselle1,3, Stefano Loppi1,2

1Department of Life Sciences, University of Siena, Siena, Italy
2NBFC, National Biodiversity Future Center, Palermo, Italy

3Department of Biotechnology, Chemistry and Pharmacy, University of Siena, 

Siena, Italy
4Department of Social, Political and Cognitive Sciences, University of Siena, 

Siena, Italy



Freshwater ecosystems: ecosystem services
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Citizen Science: benefits 

Large-scale 
spatial/

temporal 
coverage

Local 
knowledge 

and 
expertise

Social 
impact

Data 
provided at 
no cost to 

government

Provide an 
early 

warning/
detection 

system

Drive 
proactive 

changes to 
policy and 
legislation

Conrad et al.,2011



Excellent 
bioindicators, 
well studied 
community 

Macroinvertabrate community

“Unknown 
world”

First CS 
project in Italy

First-rate 
project around 

EU (Spain, 
Ireland, UK)



• UniSi CS project,
developed in
NBFC with NRRP
funds

• Objectives:
monitoring
habitat quality
and
biodiversity of
riverine
ecosystems

• Study area:
Ombrone River
basin and main
tributaries

• Activities:
o Water chemical

quality
o Macroinvertebrates
o Riparian vegetation

CS4Rivers project



Objectives

1. Overview on our experience in 
CS4Rivers project

2. Focus on Data Quality



Study Area



SBI: Simplified Biotic Index
• Simplified EBI protocol

• Citizens:
• collect general information about the

ecosystem; 
• sample proportionally to the microhabitat's

presence with a standard net (250 mm frame,
500 mm deep net bag, 1 mm mesh);

• sort the organisms;
• fill in the SBI form: double-entry matrix: rows

target groups with decreasing sensitivity;
columns total number of taxa

useful data to identify the row of the
EBI matrix;

• take photos of the target groups and send
them to the expert

to calculate the total amount of taxa
(family).



Materials and Training



Sampling comparison
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Spring 2024:
Wilcoxon test: p>0.05

Autumn 2024:
Wilcoxon test: p>0.05

Spring 2025:
Wilcoxon test: p<0.05*

Time interval mean ± sd

Spring 2024 37.25 ± 17.03

Autumn 2024 2.24 ± 3.36

Spring 2025 51.71 ± 20.92

p<0.001*** p<0.001***

p<0.001***



LMM: time effect on presence estimation

Fixed effects:

            Estimate Std. Error      df t value Pr(>|t|)  

(Intercept)  8.26678    5.08632 8.25087   1.625   0.1416  

time         0.27858    0.09482 7.00865   2.938   0.0217 * 



GLMM: cs/ex on presence estimation (sp24+au24)

Conditional model:

            Estimate Std. Error z value Pr(>|z|)    

(Intercept)   0.9776     0.1762   5.548 2.88e-08 ***

typeex        0.1795     0.1857   0.967    0.334 

Analysis of Deviance Table (Type III Wald chisquare tests)

Response: pr_est

              Chisq Df Pr(>Chisq)    

(Intercept) 30.7836  1  2.885e-08 ***

type         0.9345  1     0.3337    



ID errors
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SBI vs EBI
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“Taking care between 
us participants and the 
environment in which 
we operate is a form of 
care not focused 
exclusively on humans 
but also on water 
bodies in their 
ecological location, 
overcoming a binary 
vision of learning of 
human subjects and 
environmental objects”

“The CS4Rivers 
experience/project is 
Ecology that becomes 
Culture and vice 
versa, Culture that get 
turn Ecology; in a fair 
and unpretentious 
exchange between the 
river and the citizen”



Conclusions…so far!

• Data collected by CS are sufficiently reliable, even if an underestimation
bias is observed

• Ad hoc training

• Take into account challenges!

• Further comparisons with a larger amount of data, volunteers, experts and
communities

• Our volunteers seem to be happy ☺



Thank you for your attention!
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