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(English)

Adaptive management consists of feedback control and adaptive learning, and is a means of managing
systems with uncertainty. The purpose of this paper is to use adaptive management to make valid
decisions and strategies for social issues that have uncertainty and affect many people. In particular,
the control of infectious disease caused by the novel coronavirus SARS-CoV-2, which has spread
since the end of 2019, and the fishery management of the Pacific stock of Japanese sardine (Sardinops
melanostictus), an important small pelagic fish stock with large fluctuations in abundance, are taken up
as examples of the application of adaptive management. Common to both infectious disease control
and fisheries resource management is that the true number of infectious cases or stock abundance
cannot be accurately estimated, management actions do not always have the desired effect, and the
mechanism of population dynamics may be unclear and affected by environmental changes. While
adaptive management has traditionally been applied in the field of the fishery management, the
prevalence of infectious diseases among people involves a similar element of uncertainty, and medical
or non-pharmaceutical interventions implemented as infection control measures can also be viewed as
an implementation of adaptive management. Chapter 1 provides an overview of adaptive management.
Subsequently, Chapters 2 and 3 present specific issues and discuss proposals for infectious disease
control and harvest control rules, and Chapters 4 and 5 present the actual results of the evaluation.
Chapters 4 and 5 discuss the evaluation framework and criteria based on actual results and historical
data. Chapter 6 proposes a framework for developing strategies and decision making against emerging
infectious diseases in the future from a population management perspective. Chapter 7 concludes this
study with a synthesis of adaptive management.

In Chapter 2, an infection control rule against COVID -19, an emerging infectious disease caused
by the novel coronavirus, is proposed. Non-pharmaceutical interventions in the absence of a vaccine
or specific medicine were considered for the control of the COVID-19. Trade-offs were considered
by providing not only the number of infected deaths but also the number of home and other isolation
cases, the number of hospitalizations, the number of tests, and socio-economic costs as indicators for
evaluating the control rule. The advantages and disadvantages of a multilevel behavioral control policy
were explored. The novelty is that this research showed that the proposed infection control rule is
effective even when the detection rate of those exposed or infected with the virus and the proportion
of asymptomatically infected persons who are infected but recover without developing the disease are

uncertain.



Chapter 3 presents a harvest control rule using the Pacific stock of Japanese sardine. For the Pacific
stock of Japanese sardine, a new harvest control rule that combines current output and input controls
is proposed. The effectiveness of the proposed rule was demonstrated by simulating the two-year time
delay between the calculation of the allowable biological catch and its implementation, as well as by
reproducing errors in the observation of abundance indices and the implementation of fishing pressure.
Average stock abundance and average catch over the most recent decade and average annual variavility
over the management period were used as evaluation indices.

Chapter 4 examines the COVID-19 measures to date using publicly available data from a
comprehensive public health and socio-economic perspective. In response to the novel coronavirus, for
which cases of infection were confirmed at the end of 2019 and which spread worldwide from 2020
onward, the Japanese government allocated approximately 100 trillion yen to the countermeasures
in 2020 and 2021 (fiscal year), apart from social welfare expenditures. However, during the period
when measures against the novel coronavirus are being taken, an increase or decrease in deaths due to
other diseases has also been reported. The necessary preparations for the next outbreak of emerging
infectious diseases are proposed, including consideration of the economic situation compared to G7
countries other than Japan, as well as Australia and South Korea.

In Chapter 5, new recommendations are made based on a review of the fisheries-related budget
and the basic plan for fisheries in Japan, as well as a summary of previous studies on three themes of
fisheries resource management that have been important. The conclusions obtained include: (1) the
evaluation and verification of the fisheries basic plan announced in the past should be conducted on a
regular basis; (2) an effective monitoring system should be established by increasing the allocation of
monitoring costs for fishing activities from the budget for the appropriate operation of exit management
such as TAC; (3) resource management of fish species considered important for Japanese consumption
and trade in Japan should be reviewed and improved if necessary; (4) the management of fish
species considered important for consumption by Japanese people and for Japan’s trade should be The
management of fish stocks considered important for Japanese consumption and Japanese trade should
be reviewed and improved if necessary; and (5) economic indicators such as fishing profit per person
per day should be introduced and set as key performance indicators in the basic plan for fisheries if
necessary.

In Chapter 6, we propose adaptive management and strategy design in the areas of public health

and fisheries resource management. In public health, there is evidence based public health, a



decision-making framework that emphasizes scientific evidence, and in fisheries resource management,
Management Strategy Evaluation (MSE), a strategy-making framework that assumes the existence of
uncertainty. Considering the characteristics of these frameworks, we conducted a computer simulation.
We show that MSE, which is used for strategy making for uncertain problems, can be applied to
infectious disease epidemics.

Public health and fisheries resource management are both critical areas of public policy, although
they have different stances and policies in policy making and decision making. When viewed within
the larger framework of population management, what is important in common between the two fields
is that mathematical models are somewhat powerful in dealing with highly uncertain issues, that there
are decision-making mechanisms that can adapt to new knowledge as it becomes available, and that
there is a system for monitoring trends in the number of people infected with the virus and in the

amount of fish stocks.



