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Environmental Observing Systems challenges

Révelard et al. Frontiers in Marine Science (2022) 

“Ocean Integration: 
The Needs and Challenges of Effective Coordination Within the Ocean Observing System”

Agreeing on a 
common agenda 

and principles

Elaborating 
sustainable funding 

mechanisms Redesigning ocean 
governance at 
various levels

Redefining scientific 
excellence

Efficiently 
communicating the 

value of ocean 
observing

Connecting the 
diverse 

communities

Coordinating data 
management and 

delivery

Facilitating the transition 
from research to 

sustained integrated 
observations

Establishing clear 
design and 

implementation plans

Observing 
systems

Challenges 
to be faced



Advanced EO technologies Citizen Observatories

Research Infrastructures: Green (and Blue) Deal observational challenges 

“We need more data: from all places and at all times"
 

Citizen Observatories

Observational gaps (spatial and temporal coverture and resolution) 

People engagement (we are part of the problem, but also part of the solution)

Rising awareness on different environmental and societal challenges



Horizon Europe (2021-2027). Pilars

Environmental Citizen Observatories as Research Infrastructures



The meaning: "collective work for the community"

• Term of Quechua origin. 

• Pre-Columbian tradition, of community 
or voluntary collective work for purposes 
of social utility or of a reciprocal nature.

• Currently in force in several Latin 
American countries

Font: https://principiosvitalesdeorganizacion.blogspot.com/2020/10/trabajo-colectivo-esta-practica-de.html



New conception in participation systems, 
based on a multi-community scheme: 

 
Communities of practice

Living labs

NEW PARTICIPATORY CONCEPTS

Volunteer 
people

Universities, 
Research 
Centers

Companies, NGOs, schools... 
in direct contact with 
volunteers

Government 
organizations that 
facilitate 
participation

Participatory 
community

Academic 
community

Facilitating 
Community

Mobilizing 
community

Participatory 
Community

Facilitating 
Community

Academic 
community

Mobilizing 
community



Citizen Science oriented to Sustainability Indicators (SDGs)

Already contributing to the SDGs

Potential contribution to the SDGs

Not aligned

Mapping citizen science contributions to the UN 

sustainable development goals (Fraisl et al. 2020)
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SDG Indicators

Citizen Science Contribution



Academic data Citizen Science Data

Validation of the potential increase in data density in citizen science

log10 (observaciones)
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Díaz-Calafat, J., Jaume-Ramis, S., Soacha, K., Álvarez, A., & Piera, J. (2024). Revealing biases in insect 
observations: A comparative analysis between academic and citizen science data. Plos one



MINKA services (I): Collaborative identification and validation systems

?

ID Please ! 

Taxon A Taxon B

I think is I think is 

Community ID

Collaborative identification

New observation

Users may require the 
community support to 

help in identifying 
unknown observations

Updated dynamically with new inputs 
from the community

unknown

Community ID: Taxon A



Succesful cases: Participatory Biodiversity monitoring in coastal ecosystems

Design of large scale marine participatory 
actions (bioblitzes, BioMARathons )

Innovations in the citizen science platform 
(citizen observatory) MINKA



Participatory Community

Academic 
community

Mobilizing 
community  

Facilitating Community

Living Labs

https://minka-sdg.org/



Participatory biodiversity monitoring in the Catalan Coast , present status

MINKA Citizen Observatory: News (2023, September 6th) 

MINKA Interactive map (2023, October 2nd) 



Participatory technologies: data for training (AI)

Ornate Wrasse (Thalassoma pavo)

Excellent data sets 
for AI training



MINKA services (II): Improvements (validation based on hybrid intelligence)

ID Please ! 

Taxon A Taxon B

I think is I think is 

Community ID

Collaborative identification with hybrid/collective intelligence

Updated dynamically with new inputs 
from the community

Community ID: Taxon A

?

New observation

Users may require the 
community support to 

help in identifying 
unknown observations

unknown

Virtual AI agents



https:// zenodo.org/record/5711223   (access June 2023)

Open Science

Making the participatory guide public

Volunteer acknowledgement

Made with and for the people
who loves the beaches of

Barcelona



Incorporation of marine biodiversity data in the biodiversity atlas of Barcelona City Council

https://ajuntament.barcelona.cat/atlesbiodiversitat/en

Fishes

More than 4000 volunteer-based 
observations

103 reported species



Changes on the social perception about the importance of urban beaches ecosystems 

Local Newspapers:  El Periódico (2/6/2022)
ICM News (26/5/2022)



Janus Engagement Framework

Scientific publications

Urban beaches Monitoring



Ethical and legal aspects of 
digital data

Integration with Earth 
Observation Systems

Connection with the 
European Open Science 
Cloud (EOSC) 

Integration with Calibration 
Laboratories and Large Marine 
Observation Networks

H2020

FECYT
(National)

Urban Beaches. 
Communities of Practice

Horizon

Participatory Observatories for 
Climate Resilience

Urban Beaches. 
Co-management 
and citizen 
participation

European Citizen 
Science CSA

Development and operability of MINKA. Linked project / strategies  2018-2021 (5.4 M€) 

ANERIS
Citizen Observatories in 
”Operational Marine 
Biology”. Coordination with 
Marine ERIC’s and Large 
Scale Infrastructures

SME 
Cluster

Innovation

Citizen Science Network

BCN AMB

Climate resilience
Sustainable Cities

EOSC

Marine Metrology Network

Earth Observation (EO) links

ICT Legal/Ethics

BCN City Council

*
*

*

INFRA-TECH

INFRA-EOSC

INFRAIA



DTO-BioFlow

Integration with Calibration 
Laboratories and Large Marine 
Observation Networks

H2020

Urban Beaches. 
Communities of Practice

Horizon

Participatory Observatories for 
Climate Resilience

Urban Beaches. 
Co-management 
and citizen 
participation

European Citizen 
Science CSA

Citizen Observatories in 
”Operational Marine 
Biology”. Coordination with 
Marine ERIC’s and Large 
Scale Infrastructures

SME 
Cluster

Innovation

Citizen Science Network

BCN AMB

Climate resilience
Sustainable Cities

Marine Metrology Network

Ecological and Digital Transition

*
*

*

INFRA-TECH

INFRAIA

Biological Data Integration with 
the Digital Twin of the Ocean

ANERIS
Promoting Ocean Literacy and Citizen Science 

Network of European Blue Schools

National

DTO

Advance Marine Research 
Infrastructures Together EOOS

Development and operability of MINKA. Linked project / strategies  2021-2023 (3.9 M€) 



PARTICIPATORY 

PLATFORMS

BETTER POLICIES
 

GLOBAL PARTICIPATION

&

EVIDENCE BASED

SDG & GREEN DEAL CHALLENGES

IMPROVED
OBSERVATIONAL
TECHNOLOGIES

IMPROVED
GEOSPATIAL
PRODUCTS

IMPROVED
DELIBERATION

DELIBERATIVE 

TECHNOLOGIES

IMPROVED
DEBATES - VOTING

CITIZENS EMPOWERMENT

OBSERVING SYSTEMS

GEOSS

IMPROVED
IN-SITU 

OBSERVATIONS

DATA

INTEGRATION 
SYSTEMS

SUPPORT DATA-DRIVEN

 DELIBERATION

DELIBERATIVE 

PLATFORMS

ACQUISITION 

TECHNOLOGIES
 

DIY, Low-cost

connection with DELIBERATIVE (                          ) platforms

CONTEXT 
MANAGEMENT OF URBAN BEACHES

H2020 GUARDEN
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Thank you 
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