
Citation: Costarrosa, A.;

Jorda-Capdevila, D.; Porcar, A.;

López-Doval, J.C.; Pou-Rovira, Q.;

Herrero, A.; Negro, G.; Colucci, R.;

Pinna, B.; Vezza, P. Suitability Models

at Mesohabitat Scale of Native

Freshwater Fish and Mussels for

Their Application in Environmental

Flows Assessment in the NE of the

Iberian Peninsula. Biol. Life Sci.

Forum 2022, 13, 138. https://

doi.org/10.3390/blsf2022013138

Academic Editor: Alberto

Teodorico Correia

Published: 20 June 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Abstract

Suitability Models at Mesohabitat Scale of Native Freshwater
Fish and Mussels for Their Application in Environmental Flows
Assessment in the NE of the Iberian Peninsula †

Anna Costarrosa 1,*,‡, Dídac Jorda-Capdevila 2, Andreu Porcar 3, Julio C. López-Doval 2, Quim Pou-Rovira 3,
Albert Herrero 1, Giovanni Negro 4 , Roberta Colucci 4, Beatrice Pinna 4 and Paolo Vezza 4

1 Engisic Solucions and Consulting, 17001 Catalonia, Spain; aherrero@ensigic.com
2 BAC Engineering Consultancy Group, 08018 Barcelona, Spain; djorda@bacecg.com (D.J.-C.);

jclopezdoval@gmail.com (J.C.L.-D.)
3 Sorelló Estudis al Medi Aquàtic, 17007 Girona, Spain; andreu.porcar@sorello.net (A.P.);

quim.pou@sorello.net (Q.P.-R.)
4 Department of Environment, Land and Infrastructure Engineering (DIATI), Politecnico di Torino,

10129 Torino, Italy; giovanni.negro@polito.it (G.N.); s272551@studenti.polito.it (R.C.);
beatrice.pinna@polito.it (B.P.); paolo.vezza@polito.it (P.V.)

* Correspondence: acostarrosa@engisic.com; Tel.: +34-630204901
† Presented at the IX Iberian Congress of Ichthyology, Porto, Portugal, 20–23 June 2022.
‡ Presenting author (Oral communication).

Abstract: In Mediterranean streams and rivers in general, aquatic organisms use a specific habitat for
rearing, growing, breeding, and wintering. Multiple studies have focused on this subject, but few
for the specific purpose of developing suitability models that feed hydrobiological models for the
analysis of flow regimes and the design of environmental flows. Therefore, this study analyzes the
habitat preferences of five freshwater species of fish and mussels in the NE of the Iberian Peninsula
for that purpose. We use simple decision trees and random forest (RF), a machine learning technique
based on the aggregation of multiple decision trees, to develop suitability models that relate the
habitat preferences of the five species—separately adults and juveniles—to different attributes of a
physical habitat at the meso-scale. Selected attributes are the surface percentage of different levels
of depth (0–15 cm, 15–30 cm, . . . , >120 cm), velocity (0–15 cm/s, 15–30 cm/s, . . . , >120 cm/s)
and abiotic/biotic substrate (e.g., gigalithal, megalithal, detritus, phytal), and absence/presence of
refuges (boulder, canopy shading, emerging vegetation, undercut banks, woody debris, roots). The
models were developed in order to predict three ranks of habitat suitability: absence, presence and
abundance, depending on the mentioned attributes of the mesohabitat analysed. Our study provides
quantitative results concerning the correspondence between the presence and abundance of different
species and habitat characteristics, confirming qualitative observations stated in previous studies.
We proved now that the adult mussels of Unio genus require a minimum of 5% of sand or silt, low
velocities, and undercut banks and roots; that Barbus meridionalis habitat changes considerably among
seasons; that Salaria fluviatilis needs coarse substrates (megalithal, macrolithal and mesolithal) and
velocities above 15 cm/s; and that the adult Squalius laietanus prefers glides and pools with depths
above 60 cm and velocities below 45 cm/s, depending on the season; and that Anguilla anguilla prefers
intermediate size substrates (macrolithal, mesolithal and microlithal). These results are essential for
the modeling of environmental flows in rivers where these species are present. Thus, by analyzing
how their physical habitat changes according to the flow regime, one can see whether the available
habitat of fish and mussels increases or decreases and predict periods of danger for the species.
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