Finanziato Ministero .
dall'Unione europea / dell’Universita l [taliadomani
NextGenerationEU %ﬁ}{” > e della Ricerca - BN NAZ ONAYE e nza

multi-Risk sciEnce for resilienT commUnities undeR a changiNg climate

Codice progetto MUR: PE00000005 — F83C22001660002

@etu an

Deliverable title: Novel protocols for observation and ensuing modeling of
space distribution.

Deliverable ID: D4.3.8 (Preliminary Report)
Due date: 29" February 2024

Submission date: 29™ February 2024

AUTHORS
Marco Fianchini, Donata Canu (OGS)



Finanziato 725 Ministero M

) (7/ Y . . =~ B . .
dall'Unione europea ng 5 dell’Universita | - l ‘M Italiadomani
NextGenerationEU &% e della Ricerca - BN NAZ ONAYE e nza

1. Technical references

multi-Risk sciEnce for resilienT commuUnities undeR a changiNg
climate

Domenico Calcaterra

UNIVERSITA DEGLI STUDI DI NAPOLI FEDERICO I

domcalca@unina.it

_ December 2022 — November 2025 (36 months)

B

WP3 - Enhancing capability to observe, model, and assess
environmental hazards

_ T3.5 - Pathogens and biological invasion

* PU = Public
PP = Restricted to other programme participants (including the Commission Services)
RE = Restricted to a group specified by the consortium (including the Commission Services)

CO = Confidential, only for members of the consortium (including the Commission Services)



Finanziato ”m“ Ministero o
dall'Unione europea | {13 dell’'Universita l Italiadomani
NextGenerationEU m e de"a Rlcerca - DRIeRE e RENTIENzZA

Document history

28.1.2024  Marco Fianchini, Donata First draft
Canu (OGS)
0.2 23.2.2024  Viviana Fonti Critical review and proofreading
(0GS)
0.3 23.2.2024  Marco Fianchini (OGS) Edits for approval
1.0 23.2.2024 Donata Canu (OGS) Final version



Ministero . '
% dell'Universita l [taliadomani
&> e della Ricerca -

. * % Finanziato y
* * N . [/
LA dall'Unione europea \

e NextGenerationEU :

3
DI RIPRESA E RESILIENZA

The escalating threat posed by Invasive Alien Species (IAS) amidst climate change and increasing human
maritime activities requires urgent and effective management strategies.

The capability to identify potential habitats rapidly and reliably for IAS at fine spatial-temporal scales is crucial
for mitigating their effects and optimizing monitoring efforts. Machine Learning (ML) algorithms within
Ecological Niche Modelling (ENM) are promising tools in this context, thanks to the increasingly available
high quality environmental and occurrence data.

However, the effective utilization of ML in ENM requires a strong understanding of the underlying
assumptions, a clear addressing of biases in data, extended hyperparameter tuning and a reliable model
performance evaluation.

This work aims to develop a comprehensive framework that addresses these challenges by providing a
systematic approach to ENM studies. It seeks to incorporate state-of-the-art techniques for mitigating common
data biases, conducting hyperparameter tuning, enhancing the model evaluation phase, and generating
uncertainty maps for future projection analysis. This multi-faceted approach is designed to improve the
reliability and interpretability of ENM outcomes, thereby facilitating more informed decision-making in IAS
monitoring and management.

The work unfolds in three main phases: (1) comprehensive literature review on the topic to identify crucial
ENM phases, challenges and proposed solutions; (2) design of the framework; (3) practical implementation of
the framework in a real case study.

Although centered around MaxEnt, a prominent ML algorithm in ENM studies, the framework is designed to
be adaptable to other presence-only modelling approaches.
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Table 1: Selected environmental variables

Table 2: Summary of changes in suitability areas

Figure 1: Uncertainty map (MOP) for future predictions
Figure 2: Present suitability map

Figure 3: Future suitability map

Figure4: Map of changes from and to High suitability class
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