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Abstract Part III discusses management models. Chapter 11 reviews the manage-
ment strategy evaluation (MSE) framework, in which the performance of harvest
control rules (HCRs) or management procedures (MPs) are continually evaluated
using operating models (OMs). Then, the authors introduce the fish stock manage-
ment system and an example of the HCR development process in Japan. Chapter 12
reviews the ecosystem models developed and employed so far in fisheries science
worldwide. The authors also propose a new ecosystem assessment model for use in
data-limited situations and conduct a simple simulation test to investigate the
performance of the new model, applying it to North Pacific multispecies data.

In order to realize sustainable fisheries, all information related to the dynamics (Part
I) and the estimated states of target stocks derived from data collected by repeated
monitoring (Part II) should be integrated and directed toward planning effective
fisheries management actions. When, where, and how should the fishing effort be
devoted to stocks? How should the amounts of catches from the stocks be controlled
and allocated spatiotemporally? What harvest strategy should be planned to fulfill
the management objective by avoiding risk in a broad range of uncertainties inherent
in the natural system?

Management science in fisheries has recently made great progress as a systematic
approach to implementing a system for such decisions by integrating all related
information with the aid of computer capacities and applications to conduct intensive
simulations. The management strategy evaluation (MSE) framework represents a
systematic approach, and the number of examples reported in the literature is
growing. Chapter 11 reviews the MSE framework, in which the performance of
harvest control rules (HCRs) or management procedures (MPs) are continually
evaluated through intensive computer simulation testing using operating models
(OMs) on virtual stock dynamics and information from repeated monitoring of the
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status of target stocks. In this framework, sequential information update is an
essential process in feedback control and for adaptive management of stocks under
various uncertainties. Next, following the review of the MSE approach, the authors
introduce the fish stock management system and an example of the HCR develop-
ment process in Japan in Chap. 11, which seldom appear in the English literature
until now. However, it would be impossible to review all of the current develop-
ments in this fast-evolving research field within the limited space of this book. The
text in this book will recommend specialized books and journals that exclusively
focus on this theme for readers who are more concerned about this subject (e.g., Rice
and Connolly 2007; Bence et al. 2008; Holland 2010; Punt et al. 2014; Edwards and
Dankel 2016; Punt et al. 2016).

In recent years, the concerns in fisheries management have been evolving from
conventional single-species management to an ecosystem approach to fisheries
(EAF) or ecosystem-based fisheries management (EBFM), which pursues sustain-
able fisheries while conserving ecosystem integrity. The EAF and EBFM account for
the community structure, interactions among species, and environmental influences
in the ecosystem and try to receive valuable ecosystem services from the natural
system continually. Chapter 12 reviews the ecosystem models developed and
employed so far in fisheries science worldwide: Ecopath with Ecosim, Atlantis,
MSVPA, GADGET, and so on. These models are generally “data-hungry” and
require intensive data collection and/or many assumptions related to the complicated
interactions among species. In practical fisheries management, however, data to
evaluate ecosystem status are generally limited. Thus, the field needs simple models
to assess ecosystems that only require accessible data and minimal and realistic
assumptions for rapid and robust global ecosystem evaluation. In Chap. 12, the
authors propose a new ecosystem assessment model for use in even data-limited
situations and conduct a simple simulation test to investigate the performance of the
new model, applying it to North Pacific multispecies data.

In the present book, we could not mention or discuss case studies of actual
ecosystem management currently underway. This is partly because these activities
are very diverse, and they are now in the process of development and seeking for
innovative and effective solutions. Balanced, less-selective harvesting in body size
and species while conserving community structure and functions (Kolding et al.
2016), using network systems of marine protected areas (MPAs) (e.g., Almany et al.
2009), and coastal spatial zoning including tenure system based on territorial use
rights (e.g., Yagi et al. 2010), among others, will be promising research areas. Since
there are quite a few publications related to EAF and EBFM (e.g., Garcia et al. 2003;
Plaganyi 2007; Bianchi and Skjoldal 2008; Link 2010; Glazier 2011; Belgrano and
Fowler 2011; Christensen and Maclean 2011), readers are also recommended to
refer to them in addition to this book.
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