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Fisheries projections under climate change

Species-based + size-spectrum model = species interactions

Fernandes JA, 
Cheung WWL, 
Jennings S, Barange 
M, et al. (2013). 
Modelling the effects 
of climate change on 
the distribution and 
production of marine 
fishes: accounting for 
trophic interactions in 
a dynamic bioclimate 
envelope model. 
Global change 
biology, 19(8): 2596-
2607.
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Latitudinal shifts 20% slower when considering species interactions (Fernandes et al., 2013)
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With ocean acidification experiments

Queirós A., Fernandes J.A., Faulwetter S., Nunes J., Rastrick S.P.S., Mieszkowska N., Artioli Y., Yool A., Calosi P., Arvanitidis C., Findlay H.S., Barange M., Cheung W.W.L., 
Widdicombe S. (2015) Scaling up experimental ocean acidification and warming research: from individuals to the ecosystem.  Global Change Biology 21:130-143.

Fernandes, J. A., Papathanasopoulou E., Queirós A.M., Cheung W.W.W.L., Yool A., Artioli Y., Pope E.C., Flynn K.J., Merino G., Calosi P., Beaumont N., Austen M., Widdicombe S., 
Hattam C., Barange M. (2016). Estimating the ecological, economic and social impacts of ocean acidification and warming on UK fisheries. Fish and Fisheries, DOI: 
10.1111/faf.12183. 
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Projections of small pelagic species

Fernandes J.A., Frölicher, T. L., Rutterford, L. A., Erauskin-Extramiana, M., & Cheung, W. W. (2020). Changes 
of potential catches for North-East Atlantic small pelagic fisheries under climate change scenarios. Regional 
environmental change, 20, 1-16.

Fernandes, J. A., Rutterford, L., Simpson, S. D., Butenschön, M., Frölicher, T. L., Yool, A., ... & Grant, A. 
(2020). Can we project changes in fish abundance and distribution in response to climate?. Global change 
biology, 26(7), 3891-3905.
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Evidences changes already happening

Baudron, A. R., Brunel, T., Blanchet, M. A., Hidalgo, M., Chust, G., Brown, E. J., Kleisner, K.M., Millar, C., Mackenzie, B.R., Nikolioudake, N., Fernandes, J.A., 
Fernandes, P. G. (2020). Changing fish distributions challenge the effective management of European fisheries. Ecography, 43(4), 494-505.
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Projections of changes in sizes

Queirós A., Fernandes J.A., Genevier, L., & Lynam, C. P. (2018). Climate change alters fish 
community size‐structure, requiring adaptive policy targets. Fish and Fisheries, 19(4), 613-621.



Describe objectives

Tuna species This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 869342.

Erauskin-Extramiana, M., Chust, G., Arrizabalaga, H., Cheung, W. W., Santiago, J., Merino, G., & Fernandes-Salvador, 

J. A. (2023). Implications for the global tuna fishing industry of climate change-driven alterations in productivity and 
body sizes. Global and Planetary Change, 222, 104055.



Describe objectives

Improved management as mitigation measure with tuna

Juan-Jordá, M. J., Murua, 

H., Arrizabalaga, H., 

Merino, G., Pacoureau, N., 

& Dulvy, N. K. (2022). 

Seventy years of tunas, 

billfishes, and sharks as 

sentinels of global ocean 

health. Science, 378(6620), 

eabj0211.
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Global wild fish production
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Global fuel use and capacity/effort
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Proyecto SusTunTech

This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 869342.
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Consortium

This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 869342.
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Vessel digitalization

This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 869342.
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FADs use can help to reduce fuel consumption?

Basurko, O. C., Gabiña, G., Lopez, J., Granado, I., Murua, H., Fernandes, J. A., ... & Uriondo, Z. (2022). Fuel consumption of free-
swimming school versus FAD strategies in tropical tuna purse seine fishing. Fisheries Research, 245, 106139.

o FADs can help to reduce 

emissions

o But, they can also lead to longer 

routes (emissions)if fishers 

perceive potential higher 

catches.Búsqueda de pescado es donde 

va el mayor consumo de fuel
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Route decision support systems

Large-scale

pelagic fleet

Small-scale

coastal fleet

Large-scale

demersal fleet

Distant-water

fleet

Granado, I., Hernando, L., Galparsoro, I., Gabiña, G., Groba, C., Prellezo, R., & Fernandes, J. A. (2021). Towards a framework for fishing 
route optimization decision support systems: Review of the state-of-the-art and challenges. Journal of Cleaner Production, 320, 128661.

This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 869342.
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High captures 

probability 

maps for 

adaptation to 

distribution 

shifts

This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 869342.

Goikoetxea, N,, Goienetxea, I., Goñi, N., Granado, I.,
Ibaibarriaga, L., Iñaki Quincoces, Ruiz, J., Murua, H.,
Fernandes-Salvador, J.A. (2022). Machine learning aiding
sustainable tuna purse seine fishery in contributing towards
reduced CO2 emission and bycatch. Ecological Informatics.
Under major review.

Reduce 
bycatch risk
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Route
optimization
to mitigate
emissions
and reduce 
fuel costs

Granado, I., Hernando, L., Galparsoro, I., Gabiña, G., Groba, C., Prellezo, R., & Fernandes, J. A. (2021). Towards a
framework for fishing route optimization decision support systems: Review of the state-of-the-art and challenges.
Journal of Cleaner Production, 320, 128661.

Granado, I, Hernando, L., Uriondo, U., Fernandes-Salvador, J.A. (2022). The tuna purse seiner Fishing Route
Optimization Decision Support System (FROODS). European Journal of Operational Research. Under minor review.
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Thank you

Any question?
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