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Marine biodiversity, ecosystems and fisheries under pressure

@ Global changes in ecosystems
@ Ecological vulnerabilities

@ Economic vulnerabilities
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The need for bio-economic models, scenarios, policy

Ecology
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Existing and applied bio-economic models in fisheries

Verlhust dynamics + equilibria (Gordon-Schaefer, 1954)
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Figure 1: Total revenue of the fishery with constant price.

Froese et al., Marine Policy, 2018

luc.doyen@cnrs.fr



New bio-economic challenges

Axis 1: Operationalizing the ecosystem-based fishery management 7

Axis 2: Operationalizing sustainability for fisheries?

Axis 3: Operationalizing resilience for fisheries ?

Axis 4: Which gouvernance for bio-economic public policies ?

— Need of
- dynamic systems theory,
- control of systems (optimal, viable),
- stochastic approaches,

- game theory
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MESSH interdisciplinary and international consortium

Co-coordinator: Environmental Economics Montpellier (CEEM, UMR CNRS - U. Montpellier - INRAE):
Co-coordinator: Centre de Mathématiques de la Décision (CEREMADE, UMR CNRS - U. Paris-Dauphine)
Centre de Droit et d’'Economie de la Mer (AMURE, UMR IFREMER - CNRS - U. Bretagne Occidentale).
Marine Biodiversity, Exploitation and Conservation (MARBEC, IRD - IFREMER - CNRS - U. Montpellier)
Observatoire des Sciences de I'Univers (OSU) PYTHEAS (UMS CNRS - U. Aix-Marseille - IRD - INRAE)
Labo. Ecologie, Evolution, Interactions Systémes Amazoniens (LEEISA, IFREMER - CNRS - U. Guyane)
Labo. de Mathématiques de Bretagne Atlantique (LMBA, UMR CNRS - UBO - UBS)

Centre Modélisation Mathématique (CMM, IRL CNRS - U. Santiago, Chile)

IRL PIMS Fishery Department U. British Columbia (Canada) CNRS

Australian National University - CSIRO (Australia)
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@ Symposium 3Days Sete, January 2023

("] A perspective paper:
Mathematical Bio-Economics 2.0 for Sustainable Fisheries

L. Doyen™, M. Smith?, U. R. Sumaila?, G. Zaccour", I. Ekeland®, P. Cury®, C. Lett®, O.
Maury®, O. Thebaud?, 7.-C. Poggiale®, A. Moussaoui%, J.-M. Fromentin®, § (,ourguef P.
Guillotreau®, H. Gom . Courtois!, R.-J. Schaap 7, C. M.
Tidball £, M. Cuilleret!, T. Villain®, F. Menard®, S. Tewﬁks P. Cardaliaguet?, and P.
McCarmev"'

Upcoming preprint CEEM
Submission ‘npg Ocean Sustainability’
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3Days Brest focus

Complexity in bio-economics
of marine fisheries




Days Brest Results

° Symposmm 3Days Brest January 2024

e Finalize the MESSH perspective paper:

2.0 for Sustainable Fis

Mathematical Bio-Econon

Upcoming preprint CEEM
Submission ‘npg Ocean Sustainability’

@ Draft of a new paper: 'Of Mice, Fish and Fishermen’
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MESSH objectives and deliverables

MESSH general goals:

@ Structure an international and interdisciplinary network
to advance the 4 research axis and
‘A New Mathematical Bio-Economics’

@ Attract young mathematicians on these topics

MESSH specific tasks:
@ Task (i): two symposiums;
Task (ii): a summer-school;

Task (iii): supervision of 12 internships of master students;

Task (iv): Inclusion in Mathematics Curricula.
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3 Days program

Mathomatics o ecosystem approach for fisheries
“Thursday January 26, 2023
(900550 Open Vathematos of ror o and rosince e feharis
Ll Doy (G253 Esend CEFENADE, U6C —

Plerre Cardalaguet (CEREMADE); Laurent Dagorn (IRD,

MARBEC) 09:30 - 10:30 Keynote Lecture 2 Part I Crterla of sustainabilty and
resiience.
08:30-10:30. Keynote lectures 1 Part | : Ecosystem-based approach Martn Smih (UGLA, USA)

Frday January 27,2023
Ofvier Maury, Chiistophe Let, Phlope Cury (IRD, MARBEC) Coffoebrock

S 11901209 Kenle Lacr P 1 EtbleingGausaty Mathematcs of governance and srateg mractons “r isheries”

Coupled Human-Natural Systems:
11001200 Keynote Lecture § ert 1 Ecceystenrbased approach gt o el oFerin Pl 02301030 Keynote Lecture 3 Part | : Governance, strateglc:
forfisheries e h st intractions and game theory
Olvior Maury, Chiistopho Lot Philope Cury (IRD, MARBEC) nemin s Goorges Zacoour (HEC Monreal, GERAD)
Luneh otee broa
Lunch ot break
. 19301420 Spesn o svrts gt 11:00-12:00 Keynote Lecture 3 Part i : Governance and game theory
18:30 - 14:00 Joan-Civistophe Poggiae (Insiut yiheas, o o moce i marpensaiont ntcn Gorges Zaczou (HEC Montel, GERAD)
Un. A Marseite) Rashid Sumala (UECG, Canada) & ar EXeland (CEREMADE,
Un s Dapne) uneh
1400 - 1430 Small pelagics fisheries crsis i the the Gulf of Lion:
‘consequence of ecosystem shit due to climate 14:00-14:30 An eco-viabilty spprosch for the management of mixed 1530 1400 The tragedy of open ecosystem
Cranger fisheries under output controls Luc Doyen (GNRS, CEEW)
Joan Marc Fromentin (FREMER, MARBEC) Olvir Thébaud (FREMER, AMURE)

1400 - 14:30 When fisherles management may Increase uncertainty
14:30 1500 Assessing the viabilty o socio-ecosystems subject to 1430 - 1500 Developing aternatives o resource extraction: Patrce Guillautreau (VARBEC)

A developmental and environmental win-win?
Robbort-Jan Schasp (INRAE, GEEW) Coffes Break

‘Sophe Gourguet (IFREMER, AMURE)

Cofee broak 1430 1

Perspectives and closing

Cotes b 16:00 - 1630 Taking Ito account habitat n fishery models
Mabel Taball (CEEM, INAAE P
1530 - 16:00 AMICE model for the smalk-scale fishery In French ‘ ! SPONSORS
uan g goba cranges 1630+ 1700 Resilence management for coasal fisheles facing
féne Gomes, Fabian Blanchar: with global changes and uncertainties
ot ot (LR Gw.vm} Mathieu Guleret (CEEM, Montpeler)

16:00 - 16:30 Mathematical modeling of natural resource management 17:00- 1745 Discussion
Aloussaoui(Un Tiemeer) 1990 Dinner Seto: Le Qual den face:
16:30 - 17:15 Discussion on ecosystem models and complexity

Social event Wine tasting
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