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Abstract

Environmental degradation in Brazil has been recently amplified by the expansion of
agribusiness, livestock and mining activities with dramatic repercussions on ecosystem
functions and services. The anthropogenic degradation of landscapes has substantial
impacts on indigenous peoples and small organic farmers whose lifestyles are intimately
linked to diverse and functional ecosystems.

Understanding how we can apply science and technology to benefit from biodiversity and
promote socio-ecological transitions ensuring equitable and sustainable use of common
natural resources is a critical challenge brought on by the Anthropocene.

We present our approach to combine biodiversity and environmental data, supported by
two funded research projects: DATAPB (Data of Paraiba) to develop tools for FAIR
(Findable, Accessible, Interoperable and Reusable) data sharing for governance and
educational projects and the International Joint Laboratory IDEAL (artificial Intelligence,
Data analytics, and Earth observation applied to sustAinability Lab) launched in 2023 by
the French Institute for Sustainable Development (IRD, Institut de Recherche pour le
Développement) and co-coordinated by the authors, with 50 researchers in 11 Brazilian
and French institutions working on Atrtificial Intelligence and socio-ecological research in
four Brazilian Northeast states: Paraiba, Rio Grande do Norte, Pernambuco, and Ceara
(Berti-Equille and Raimundo 2023).
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As the keystone of these transdisciplinary projects, the concept-paradigm of socio-
ecological coviability (Barriere et al. 2019) proposes that we should explore multiple ways

by which relationships between humans and nonhumans (fauna, flora, natural resources)
can reach functional and persistent states.

Transdisciplinary approaches to agroecological transitions are urgently needed to address
questions such as:

How can researchers, local communities, and policymakers co-produce
participatory diagnoses that depict the coviability of a territory?

How can we conserve biodiversity and ecosystem functions, promote social
inclusion, value traditional knowledge, and strengthen bioeconomies at local and
regional scales?

How can biodiversity, social and environmental data, and networks help local
communities in shaping adaptation pathways towards sustainable agroecological
practices?

These questions require transdisciplinary approaches and effective collaboration among
environmental, social, and computer scientists, with the involvement of local stakeholders (
Biggs et al. 2012). As such, our methodology relies on two approaches:

A large-scale study of socio-ecological determinants of coviability over nine states
and 1794 municipalities in Northeast Brazil, combines multiple data sources from
IBGE (Instituto Brasileiro de Geografia e Estatistica), IPEA (Instituto de Pesquisa
Econdmica Aplicada) , MapBiomas, Brazil Data Cube, and our partners: GBIF
(Global Biodiversity Information Facility), INCT Odisseia (Observatory of the
dynamics of the interactions between societes and their environments), and ICMBio
(Instituto Chico Mendes de Conservagdo da Biodiversidade) to enable the
computation of proxies and indicators of biodiversity structure, ecosystem
functions, and socio-economic organization at different scales. We will perform
exploratory data analysis and use artificial intelligence (Rolnick et al. 2022) to
identify proxies for adaptability, resilience, and vulnerabilities.

A multilayer network approach for modeling the interplay between socio-ecological
and governance systems will be desgined and tested using adaptive network
modeling (Raimundo et al. 2018). Beyond multilayer networks to model socio-
ecological dynamics (Keyes et al. 2021), we will incorporate the evolution of the
governance systems at the landscape scale and apply Latin Hypercube methods to
explore the parameter space (Raimundo et al. 2014) and get a broad
characterization of the model dynamics with insights into how the interplay of
coupled adaptive systems influence socio-ecological resilience under multiple
ecological and socio-economic scenarios. The overall methodology and study case
scenarios will be presented.



https://link.springer.com/content/pdf/bfm:978-3-319-78497-7/1/1?pdf=chapter%20toc
https://link.springer.com/content/pdf/bfm:978-3-319-78497-7/1/1?pdf=chapter%20toc
https://www.ibge.gov.br/
http://www.ibge.gov.br
http://mapbiomas.org
http://www.brazildatacube.org
http://www.gbif.org
http://www.odyssea-amazonia.org
http://www.icmbio.gov.br

Combining Ecological and Socio-Environmental Data and Networks to Achieve ... 3

Keywords

socio-ecological sustainablity, coviability, biodiversity data, multilayer adaptive network,
socio-ecological and governance systems

Presenting author

Laure Berti-Equille

Presented at

TDWG 2023

Funding program

IRD International Joint Lab IDEAL and DATAPB

Hosting institution

Universidade Federal da Paraiba, Brazil

Ethics and security

Responsible research and innovation (RRI) imply that societal actors (researchers,
citizens, policy makers, businesses, third sector organizations, etc.) work together during
the whole research and innovation process to better align both the process and its
outcomes with the values, needs and expectations of society. The IDEAL IJL has
specifically considered RRI issues and already applied to the Brazilian ethics committee,
Comissa~o de Etica em Pesquisa (CEP) at UFPB via Plataforma Brazil, which connects
CEP-UFPB and the National Committee on Research Ethics (CONEP). Complimentarily, it
has been registered in the National System of Management of the Genetic Heritage and
Associated Traditional Knowledge (SISGEN, Brazilian Ministry of Environment), which is
mandatory for research involving biodiversity and traditional people and communities.

Conflicts of interest

The authors have declared that no competing interests exist.


http://ideal.ufpb.br/
http://datapb.ccae.ufpb.br/
https://plataformabrasil.saude.gov.br/login.jsf

4 Berti-Equille L, Raimundo R

References

. Barriere O, Behnassi M, David G, Douzal V, Fargette M, Libourel T, Loireau M, Pascal
L, Prost C, Ravena-Canete V, Seyler F, Morand S (2019) Coviability of Social and
Ecological Systems: Reconnecting Mankind to the Biosphere in an Era of Global
Change. Vol.1 : The Foundations of a New Paradigm https://doi.org/
10.1007/978-3-319-78497-7 28

. Berti-Equille L, Raimundo RG (2023) Discovering Transition Pathways Towards
Coviability with Machine Learning. arXiv_https://doi.org/10.48550/arxiv.2301.10023

. Biggs R, Schliter M, Biggs D, Bohensky E, BurnSilver S, Cundill G, Dakos V, Daw T,
Evans L, Kotschy K, Leitch A, Meek C, Quinlan A, Raudsepp-Hearne C, Robards M,
Schoon M, Schultz L, West P (2012) Toward Principles for Enhancing the Resilience of
Ecosystem Services. Annual Review of Environment and Resources 37 (1): 421-448.
https://doi.org/10.1146/annurev-environ-051211-123836

. Keyes A, McLaughlin J, Barner A, Dee L (2021) An ecological network approach to
predict ecosystem service vulnerability to species losses. Nature Communications 12
(1). https://doi.org/10.1038/s41467-021-21824-x

. Raimundo RG, Gibert J, Hembry D, Guimaraes P (2014) Conflicting Selection in the
Course of Adaptive Diversification: The Interplay between Mutualism and Intraspecific
Competition. The American Naturalist 183 (3): 363-375. https://doi.org/10.1086/674965

. Raimundo RG, Guimaraes P, Evans D (2018) Adaptive Networks for Restoration
Ecology. Trends in Ecology & Evolution 33 (9): 664-675. https://doi.org/10.1016/j.tree.
2018.06.002

. Rolnick D, Donti P, Kaack L, Kochanski K, Lacoste A, Sankaran K, Ross AS, Milojevic-
Dupont N, Jaques N, Waldman-Brown A, Luccioni AS, Maharaj T, Sherwin E, Mukkavilli
SK, Kording K, Gomes C, Ng A, Hassabis D, Platt J, Creutzig F, Chayes J, Bengio Y
(2022) Tackling Climate Change with Machine Learning. ACM Computing Surveys 55
(2): 1-96. https://doi.org/10.1145/3485128



https://doi.org/10.1007/978-3-319-78497-7_28
https://doi.org/10.1007/978-3-319-78497-7_28
https://doi.org/10.48550/arxiv.2301.10023
https://doi.org/10.1146/annurev-environ-051211-123836
https://doi.org/10.1038/s41467-021-21824-x
https://doi.org/10.1086/674965
https://doi.org/10.1016/j.tree.2018.06.002
https://doi.org/10.1016/j.tree.2018.06.002
https://doi.org/10.1145/3485128

	Abstract
	Keywords
	Presenting author
	Presented at
	Funding program
	Hosting institution
	Ethics and security
	Conflicts of interest
	References

