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Fisheries management has mostly focused on fishing impacts with
ecosystem status viewed as a background constant.

The increasing rate of dimate change is changing this dynamic,
bringing ecosystem status to the forefront of fisheries management.

Management stratcgy cvaluation (MSE] is “widcly considered to be
the most appropriate way to evaluate the trade-offs achieved by
alternative management strategies and to assess the consequences of
uncertainty for achieving management goals™ (Punt et al. 2014). Thus,
MSE is a compelling tool to asscss climate change impacts and test
climate-ready options for fishcrics management decisions.

Adaptive management arose to address uncertaintics and accelerate
progress towards mecting management objectives. We used the
structured decision making (SDM) process (USGS 2018) — the decision
making framework in which adaptive management occars - as our
framework, how do published MSE projects utilize standard SDM
components and support learning within the MSE practitioner

community?
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Objectives

We revicw published MSEs against the steps of the SDM framework
to:

+ Determine the ratc of decumentation, and usc of steps, in the MSE
process:

+ ldentify participants in MSE processes.

+ Highlight unique aspects of MSEs that model dimate change as a
driver.

+ ldentify aspects of successful MSEs that can be adopted to inform
fisherics management in a changing climate

+ Provide insights about MSE processes and documentation that can
further learning to improve future M5Es

MSE Literature Review Methods

We conducted our search for MSEs in the SCI-EXPANDED index from
Web of Science, searching for “management strategy evaluation™ by
topic across all years on January sth, 2019, This scarch returned 253
results. We revicwed a random sample of 30 articles that document a
MSE, removing articles that were reviews, meta-analyses, or simply
cited other MSE articles from our sample. Of the 253 articles, 11
included climate change as a driver of fishery status, and after
remaoving other articles we estimate 110-160 articles document a MSE.

MSE type Count
Published (estimated) 110-160
Random Sample 30
Climate Change 1

‘Where have climate change MSEs occurred?

To datc M3Es modeling climate change have boen concentrated in
North America and Australia (Figure 1).
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Flgure 1: Map of MSE study Jocattns.
Are structured decision making steps explicit in MSEs?
The majority of MSEs did not explicitly document how the stages of

the MSE process — defined using the SDM framework - were
completed (Figure z).
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‘Who is involved in MSEs?

The primary participants and leaders of the MSE processes were
scientists, with some lead by governments and management agencies
(Figure 3). Objectives and alternatives were elicited from a variety of
participants, with scientists scemingly selecting these components in
cascs where documentation was incxplicit.
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Figure 3 Who gutded, partictpated ta, or provided taput dustng the spectited steps of
the MSE process

‘What guestions and management objectives do MSEs

Uncertainty in system parameters was the main driver of the system
state, but a varicty of drivers were considered across the random
sample of MSEs (Figure £).
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Figure &: Drivers Included in MSE models

More objectives were considered per MSE in the random sample than
in the climate change MSEs (Tablc 1). Climate change MSEs were less
likely to consider economic and social objectives than the random
sample (Table 2)

Table 1: Nuraber of chjectives
constdered per marnzgement
strategy evaluation

Analysis  Per MSE
Random Sample 6.0

Tiahle 2: Ofy g dered in frat
evalations

Analysis Objective Category  Percent  Frequency
Random Sample  Conscrvation 3 28
Random Samplc T3 2z
Random Sample T 2
Random Sample 3 1
Random Sample T 22

Main Conclusions

The picture painted by MSE documentation is one of scientist driven
simulation studics rather than management driven  decision
processes. While documentation about the modeling conducted in a
MSE was explicit, documentation about the process used to make
decisions about the MSE model were Iimited Scientists participated
in, or scemingly directly sclected the objectives and alicrnatives to
cvaluate in most MSEs. Facilitators and decision amalysts —
participants focused on the decision making process — were rarely
participants in MSE processes. Conservation, Economic, and Yield
focused objectives were commonly considered, while broader social
were rarely considered.

Despite numerous applications of MSE, the applications that inclnde
climate change are limited, leaving uncertainty about the best
approach to MSE usc for fishereis management that accounts for a
changing envirenment.

Explore our review on the web!
Chedk out app
ffjonathancummings.
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Abstract

Management strategy evaluation (MSE) is "widely considered to be the most appropriate way to
evaluate the trade-offs achieved by alternative management strategies and to assess the
consequences of uncertainty for achieving management goals". Thus, MSE is a compelling tool
to address the impact of climate change on fisheries management. We reviewed MSEs that
consider climate change as a system driver, reviewing MSE publications in terms of the
completion and documentation of the steps in the structured decision making process. We record
who participated in MSE processes and the roles participants played, as well as how the problem,
objectives, alternatives, consequences, and trade-offs were elicited and considered. We also
review whether the MSE results were utilized for decision making in the modeled fisheries. We
highlight lessons learned from these exercises and unique aspects of MSEs that model climate
change as a driver relative to a sample of MSEs that do not consider climate change. We also
note lessons learned from successful MSEs that do not consider climate change that can be
adopted to inform fisheries management in a changing climate.
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