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Figure 1: Study area 

Discarding is one of the most important topic in fisheries management, both for economic and 

ecological reasons. The Common Fisheries Policy plan proposed by the European Commission 

for 2014-2019 includes a controversial goal: to enforce the landing of fishing discards as a 

measure to promote their reduction.  

 

This political decision will shape the future of the fishing exploitation in European Seas with 

socio-economic implications in the short term. For these reasons, both stakeholders and policy 

makers are now claiming for more effective tools that can be used to support the decision-

making framework.  

 

Within this context, we propose a simulation-based approach combining hierarchical Bayesian 

Spatial Models (H-BSMs) with the Ecopath with Ecosim (EwE) methodologies in the North 

Western Mediterranean Sea (Figure 1).  
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CONCLUSIONS 

We first assessed high density discard areas using H-BSMs with fisheries and environmental data, and secondly, we simulated potential 

management options to identify the ecological and fisheries trade-offs of the discard ban application within these areas using EwE. 

The discards per unit effort (DPUE) data for all the species and 

the regulated ones were collected during 201 fishing hauls 

(2009 to 2016) in a bottom otter trawl fleet based in Tarragona 

and Castellón harbors. 

 

Explicative variables: bathymetry, type of seabed, Sea 

Bottom Temperature, Sea Bottom Salinity, Sea Surface 

Temperature, Sea Surface Salinity, Primary Production, Month 

and Year when the haul was sampled, CPUE of the all 

species, CPUE of the regulated ones, a vessel random effect 

and a spatial random effect. 

 

H-BSMs inference and prediction were developed using the 

integrated nested Laplace approximation (INLA) 

methodology and software to identify DPUE high intensity 

areas for the total discard and only for the regulated species. 

 

The available ecosystem Ecosim model of the South Catalan Sea 

fitted to time series was first implemented to test three temporal 

discards ban policy scenarios: 

 

S0-Baseline simulation: Results from original Ecosim model and run 

from 2016 to 2030, where no discard ban policy was applied.  

 

S1: total application of the discard ban on regulated species in the 

entire area of study homogeneously. 

 

S2: total application of the discard ban on total discarded species 

in the entire area of study homogeneously. 

 

In a second group of simulations, spatial-temporal scenarios were 

developed using Ecospace: 

 

S3: total application of the discards ban of regulated species in the 

entire area. 

 

S4: total application of the discards ban for total discarded species 

in the entire area. 

 

S5: total application of the discard ban for the regulated species 

only in the high intensity DPUEreg identified areas. 

 

S6: total application of the discard ban for total discarded species 

only in the high intensity DPUEtot identified areas. 
Figure 2: DPUE hot-spots for the total discards (left) and only for the regulated 

species (right). 

H-BSMs identified a latitudinal pattern in the DPUE patterns 

highlighting a specific marked hot-spot in waters off Castellón. 

 

DPUE values were higher in deeper waters, with lower values of 

SBT and PP, when the CPUE values are higher and specifically 

in the first quarter of the year. 

 

Furthermore, discarding is a process decided on board based 

on the specific fisher behavior. In our results, the random vessel 

effect collect this hidden variability that, in other ways could 

not be analyzed. 

 

Coupling novel methods, as the ones used in this study, can be a 

decisive tool to identify the best management action among a set of 

different scenarios within the context of the discard ban application, 

allowing the assessment of different trade-offs. 

The total application of the discard ban on regulated species had 

modest impacts on fisheries and ecosystem recovery, while of the 

total discarded species was noticeable. 

 


