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How can we manage resources that have large variability?
Management strategy evaluation (MSE)

* Investigate uncertainty, management rules, and potential biological

changes

- A collaborative effort between stakeholders, scientists, and managers \\.‘ \ J

» Closed loop simulation which includes an operating model, estimation
model and a management model
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Climate effects in management strategy evaluations

» Often tests recruitment hypothesis in combination
with climate indices

» The inherent uncertainty modeled in MSEs often
makes the noise to signal ratio high for climate
indices

» Climate change can become important in terms of
spatial redistribution of stocks

« Can be modeled in operating models and/or
estimation models to improve management or
knowledge of a stock
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Pacific hake

o Annual catch approx. 400 thousand tonnes

o Total allowable catch shared between USA (76%) and
Canada (24%) based on a treaty agreement

o Currently, most fish spawn in the Southern California
current, and then move to Canada during the year

Recently, warmer years have pushed fish further north

(@)
towards Canada

o Characterized by large recruitment variability

o Stock assessment is an age based single species model
with acoustic survey, age compositional, and catch-

data. No spatial patterns assumed
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Hake change their distribution based on ambient temperature
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We created a spatial and seasonal
model of Pacific hake 50 -

Movement rates between areas (going
North) was either allowed to remain
constant, a medium, or high increase
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Malick et al 2020, MEPS
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simulation framework
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Meeting objectives when movement changes in the future

H baseline @ moderate W high
(@) o | |

© ., |
: m

HCRO MD AC

HCR
Jacobsen et al 2022, ICES IJMS

8. september 2022 DTU Aqua



HE

With no action, the impact of movement is almost exclusively

negative
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Conclusion

» Future changes in distribution can lead to issues with allocating quota

« Can lead to detrimental effects, such as lowered total catch, higher
variation and less spawning biomass

Risk of fisheries closure increased in all scenarios where northward

movement increased
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Climate change in MSEs 0
» Currently, effects of climate have only been included in few "
MSESs, almost all as recruitment indices i
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It can be included as either misspecified operating models, or Sl '
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« The ecosystem approach to fisheries should be considered S NV WA
when designing MSEs yvl...
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Thank you

Github : https://qgithub.com/nissandjac

Email : nsja@aqua.dtu.dk

Twitter: @nissandjac
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Climate-mediated stock redistribution causes increased

risk and challenges for fisheries management
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