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Research perspectives based on integrated risk and crisis
management sciences for 2024 logistics problem and to

avoid logistics underdeveloped countries for Japan
Takashi KORENAGA*!

Keio University, Research and Education Center for Natural Sciences*!

Summary

Japan's economy is currently undergoing a crucial moment in its future strategic direction. In May
2023, the Society of Integrated Management for Risk and Crisis organized its 7th academic conference,
covering a wide range of topics and discussing numerous crisis management issues. The outcomes
highlighted the urgent need to address crisis management measures comprehensively, with a special
focus on advanced research topics such as logistics crisis countermeasures for 2024. The severity of the
labor shortage in logistics is paralleled by a similarly critical situation in the construction industry. The
impending 2024 problem, involving regulations on overtime limits, is exacerbating the rise in
construction costs. Since August 2022, the Consumer Price Index (CPI) has consistently shown a year-
on-year growth rate exceeding 3%. However, the escalating costs in sectors like logistics and
construction will have a cascading effect on overall prices. Some companies are navigating these
challenges by collaborating with competitors in non-competitive fields, allowing for more efficient
allocation of management resources in competitive sectors. Conversely, companies that develop their
own products are increasing their competitive advantage and reducing environmental impact by
managing all aspects in-house, from raw material procurement to planning, production, distribution,
and sales. For these companies, logistics is emerging as a strategically significant area. While
businessperson adopt diverse approaches based on their handled products and business models, the
political, industrial, academic and individual parties must collectively strive to identify optimal
solutions through the application of comprehensive risk and crisis management sciences.

Keywords
Logistics 2024 problem, Japanese government, logistics advanced country, lack of truck driver, Society
of Integrated Management for Risk and Crisis

1. Introduction "Sharing  the knowledge and Crisis

Japanese society is currently facing with a crisis
of population decline. The 7th Academic
Conference of the Society of Integrated
Management for Risk and Crisis took place at the
Hiyoshi Campus of Keio University. The sixth
Academic Conference was held in 2022, the
conference originally shifted online due to the
COVID-19 pandemic. Transitioning from the
Kagurazaka campus of Tokyo Science University
where it has been located since 2018, and the 7th
conference reconvened on May 20, 2023, at the
Hiyoshi Campus of Keio University.

Titled "Diversity and Sustainability Through
Crisis Management: Thinking about Crisis
Management from the Perspective of Protecting
Lives" this symposium aimed to explore crisis
management under the theme of
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Management."

Under the leadership of Chairman Dr. Shinji
Akitomi, the event marked a significant
milestone, as it was the first face-to-face meeting
in three years. The content presented was
exceptionally rich, reflecting a source of pride for
our society. Notably, the conference shed light on
a peculiar revelation: the intricate social
structure of modern society poses a challenge
that cannot be effectively addressed using the
existing perspective of crisis management
science. This realization underscores the urgency
of finding solutions to various phenomena
requiring crisis management, necessitating the
integration of the crisis management science
system1-2,

Furthermore, the conference emphasized that
the complex societal challenges demand concrete
solutions, particularly in the context of the 2024
logistics crisis research issue. Failure to address
this matter could potentially relegate us to a
position of backwardness in logistics, prompting
a critical need for practical, reality-based
solutions.
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2. What is the logistics problem in 2024? Shorter
working hours and less luggage to carry

The logistics problem in 2024 revolves around
the limitation of overtime work for truck drivers
to 960 hours per year, potentially causing
stagnation in the logistics sector. The confluence
of labor shortages and reduced working hours
poses a significant concern for the industry, with
potential far-reaching impacts on the economy
and daily life. The Work Style Reform Act,
enacted to regulate overtime work, imposes an
upper limit on annual overtime hours, restricting
the previously common practice of virtually
unlimited overtime through special agreements
between labor and management.

While driving duties have been temporarily
exempted for five years, starting from April 2024,
overtime work exceeding 960 hours per year will
face restrictions. This reduction in individual
drivers' working hours is anticipated to result in
a decline in the overall cargo capacity of the
logistics industry. According to estimates by the
Nomura Research Institute, there is expected to
be a 35% shortage of drivers to meet freight
demand by 2030. The delivery industry is
already adjusting its services, including raising
prices and reducing service areas, due to the
existing shortage of drivers.

To prevent logistics stagnation, a combination
of strategies is deemed necessary to alleviate the
burden on drivers. Specifically, effective
measures for long-distance transportation
include "modal shift," involving a transition from
trucks to freight trains or ships, and "relay
transportation," where relay points are
established, allowing multiple drivers to share
the load. These measures are crucial to ensuring
the continued efficiency and viability of the
logistics industry in the face of the 2024
challenges.

3. The integration of both risk and crisis
management is crucial to address the challenges
that could potentially lead Japan to become a
backward country in logistics

Even in China, where annual parcel deliveries
exceed 100 billion, over 20 times that of Japan,
driver shortages persist as a common issue
globally. Modern logistics technologies, such as
self-driving cars and automated warehouses,
enable efficient deliveries across vast countries,
showcasing advancements that Japan needs to
catch up on.

Globally, there is a shortage of over 2.6 million
truck drivers, and while Japan is just starting to
feel the impact, other countries are already
implementing countermeasures. For instance,
U.S. logistics giant UPS is prioritizing labor-
saving technologies to streamline delivery

processes, in contrast to dJapan, which is
perceived to be lagging in logistics technology.

One critical aspect is the diversification of the
workforce. The proportion of female truck drivers
in Japan is alarmingly low compared to other
countries, and efforts to create an environment
conducive to female employment, including the
introduction of vehicles that reduce physical
strain, are essential. Additionally, addressing the
wage gap between Japan and countries like the
United States is vital to attract and retain skilled
drivers.

To cope with the imminent shortage of drivers,
the industry must explore flexible working styles,
possibly tapping into gig workers for one-off
deliveries. With estimates predicting a 35%
driver shortage by 2030, creating an
environment that facilitates the utilization of gig
workers becomes imperative.

While Japan was once regarded as a logistics
advanced country, the upcoming restriction of
truck drivers' overtime to 960 hours annually
from April 2024 poses a significant threat. If not
mitigated, this "2024 problem" could result in
widespread economic and societal impacts,
including increased prices for home delivery
services and the potential discontinuation of
next-day delivery.

To prevent logistics stagnation, various
strategies are proposed, such as a "modal shift"
to freight trains or ships and ‘'relay
transportation" involving multiple drivers
sharing the load, particularly for long-distance
transportation. Government intervention 1is
crucial, with emergency measures already being
considered to address the looming driver
shortage.

However, challenges exist, such as the low
utilization of railways for freight transportation
in Japan, representing only about 5%.
Overcoming such  hurdles requires a
comprehensive national approach to view the
2024 problem as a crisis, taking steps to
revolutionize logistics and prevent Japan from
falling behind globally. Failure to do so risks
significant economic damage and the regression
of Japan into a logistics underdeveloped country.

The challenges facing dJapan's logistics
industry, particularly the anticipated "2024
problem," necessitate a comprehensive and
proactive approach. Currently, dJapan is
grappling with a shortage of truck drivers,
technological lag, and concerns about the
impending restriction of truck drivers' overtime
hours from April 2024.

Global Disparities: Despite Japan's advanced
status in logistics history, global comparisons
reveal disparities, with China exceeding Japan
in parcel deliveries and the U.S. leading in
innovative logistics solutions. Advanced
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technologies, such as self-driving cars and
automated warehouses, are transforming
logistics globally, whereas Japan is perceived to
lag behind in adopting such advancements.

Workforce Challengers and Wage Disparities:
The shortage of truck drivers is a global issue,
with over 2.6 million drivers needed worldwide.
Japan is beginning to feel the impact, prompting
a sense of crisis. Wage gaps between countries,
exemplified by U.S. retail giant Walmart's
competitive pay for drivers compared to Japan's
lower wages, highlight the need for improved
compensation to attract and retain skilled
drivers.

Diversity and Flexible Work Models:
Diversifying the workforce, including increasing
the proportion of female truck drivers, is
essential. Japan's lower percentage of female
drivers compared to the U.S. underscores the
need for gender-inclusive strategies. The
introduction of flexible work  models,
accommodating short hours for women and
creating a supportive environment, such as with
"swap body vehicles, addresses both the
shortage and promotes equality.

2024 Problem and Economic Impact: The 2024
impending restriction on truck drivers' overtime
hours poses a significant threat to logistics
efficiency. The 2024 problem, if not addressed
comprehensively, may lead to economic
repercussions, including higher delivery prices
and a potential halt to next-day delivery services.

Strategies for Mitigation: Combining various
methods to alleviate the burden on drivers is
imperative. Solutions include a "modal shift" to
alternate transportation modes and 'relay
transportation" with multiple drivers sharing
loads, particularly for long-distance
transportation. The government's emergency
measures, such as increasing truck loading rates
through joint transportation, aim to address the
imminent driver shortage.

Railways as an Alternative: While railways
account for only 5% of domestic freight
transportation in Japan, there is potential for
their increased utilization. However, concerns
about long-term disruptions due to natural
disasters highlight the need for careful planning
and transformation.

The Urgency of National Collaboration: The
risks associated with the 2024 problem require a
national crisis management approach.
Comprehensive efforts are needed to avoid Japan
falling behind in the global logistics revolution,
potentially leading to economic damage.

On the other hand, according to the Ministry
of Land, Infrastructure, Transport and Tourism,
Japan, railways account for only about 5% of
domestic freight transportation (on a ton-
kilometer basis), and railways are considered an

alternative method as there is a risk of long-term
disruption of tracks due to natural disasters.
Some point out that it will take time for a full-
scale transformation to take place. Japan's
logistics industry is at a crossroads, and
proactive measures, including technological
advancements, workforce diversification, and
strategic planning, are essential to prevent
regression to a ‘"logistics underdeveloped
country." A unified national approach is
imperative to tackle these challenges and secure
Japan's position in the evolving global logistics
landscape.

4. Cost priority in logistics crisis in 2030: 140,000
human resources shortage and 10 trillion-yen
economic loss

In the face of the 2024 logistics crisis, where
overtime work for truck drivers will be limited,
businesses and governments are actively
addressing the challenges to mitigate the
potential consequences. Here is an overview of
key strategies and considerations.

Toyota’s Rate Reduction Policy: Toyota 1is
increasing fees paid to logistics companies to
counter the risk of reduced take-home pay for
truck drivers due to shorter overtime hours.The
goal is to maintain the annual income of drivers
and ensure the retention of skilled personnel
responsible for transporting parts.

Transformation in Logistics Practices: Toyota
implemented a "milk run" system, where a single
truck visits multiple parts manufacturers to pick
up parts, enhancing logistics efficiency. This
method led to a 12% reduction in the number of
required drivers, showcasing innovative
approaches to address the changing landscape.

Historical Trends in Cost Reduction: Over the
years, companies have viewed logistics as a
target for cost reduction. The deregulation of the
"Two Logistics Laws" in 1990 contributed to a
decrease in the distribution cost ratio. However,
the current shortage of manpower is challenging
this trend, necessitating a reevaluation of cost-
cutting strategies.

Impact Prediction on Labor Shortages and
Economic Loss: Estimates by NX Research
Institute indicate a projected shortage of 140,000
drivers in 2025, leading to the inability to
transport 13% of goods. The anticipated result is
a 10 trillion-yen reduction in Gross Domestic
Product (GDP) by 2030, attributed to decreased
demand caused by logistics stagnation.

Inevitability of Price Increases: Logistics
companies are negotiating to raise prices, and
freight rates are expected to increase by 10-20%.
Companies, including major food wholesalers,
are compelled to pass on these increased costs to
consumers.

Nead for New Measures: Given the decreasing
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working population, improving wages alone is
insufficient. New measures, such as enhancing
loading rates, are imperative. Companies must
reassess logistics strategies, focusing on
flexibility and effectiveness while transforming
transportation methods.

Importance of Modal Shift: Modal shift,
involving the transition to railways or ships, is
gaining importance as an efficient means of mass
transportation. This approach is expected to
diversify logistics methods, contributing to
overall resilience and adaptability.

Government Countermeasure: The
government has launched the "Logistics
Innovation Emergency Package" to address the
driver shortage by  promoting  joint
transportation and introducing automatic
forklifts. Immediate economic measures are
being implemented to alleviate the impact of the
impending logistics crisis.

In summary, a multi-faceted approach
encompassing  industry  innovation, cost
management, and government interventions is
crucial to navigate the challenges posed by the
2024 logistics crisis. These efforts aim to sustain
economic stability and ensure the continued
efficiency of the logistics sector in Japan. It is
said that economic measures with immediate
effect will be implemented.

5. A turning point for Japanese-style services
amidst the logistics crisis, with confusion as to
whether it is cheaper and slower or more
expensive and faster

The impending overtime regulations for truck
drivers, scheduled for April 2024, are creating a
turning point for Japanese-style services,
particularly impacting the logistics of fresh
produce and various industries. The confusion
arises from the dilemma of choosing between
cheaper and slower services or more expensive
and faster alternatives. Here are the key points
highlighted in the article.

Impact on Transport of Fresh Food: Overtime
regulations will extend transportation times for
fresh produce, such as Amaou strawberries from
Fukuoka to the Kanto region. The delay in
transit may result in a one-day longer duration
from harvest to sale, potentially affecting the
quality of perishable items.

Rising Logistics Costs: To cope with increased
transportation time, JA Zen-Noh Fukuren is
exploring a combination of ferries and trucks, but
this approach will incur higher costs. Logistics
costs are expected to rise by approximately 20-
30%, potentially leading to price increases for
transported goods.

Impact of Driver Shortage: The anticipated
worsening of the driver shortage due to the 2024
problem may result in an inability to transport

around 30% of agricultural and marine products.
Concerns are arising about potential product
shortages and subsequent price increases,
affecting consumers' daily lives.

Retail Industry Response: Retailers, including
Seven-Eleven, are preparing countermeasures in
anticipation of Industry Response: challenges in
immediate delivery to stores. Adjustments to
delivery schedules are being made to minimize
the impact of the shortage of drivers.

Application to General Car Drivers: Overtime
regulations extend not only to truck drivers but
also to various vehicle drivers, including buses
and taxis. The shortage of drivers has led to a
reduction in tour bus services, decreased
availability of route buses, and increased prices
in various locations.

Concerns about the New Life Season: of 2024
raises concerns about potential challenges in
moving, with the term '"refugees moving"
indicating difficulties in transferring people
between regions from April 1st. Companies may
find it challenging to facilitate transfers,
impacting the mobility of individuals.

Retail Tipping Point: The shortage of drivers is
creating difficulties in delivering products as
quickly as before, leading to a potential turning
point for Japan's retail and service industries.
Some companies are considering incentive
programs, such as rewards and discounts, for
consumers who opt for slower delivery services.

In this chapter, the 2024 logistics crisis is
prompting businesses to reassess their strategies,
with potential shifts in service offerings and
pricing models in response to the challenges
posed by the upcoming overtime regulations for
drivers.

6. Not realizing the crisis in less developed
countries in logistics, which causes delays due to
labor saving and driver treatment during the
logistics crisis

The logistics crisis in Japan, in contrast to the
advancements in less developed countries like
China, reveals several challenges and issues.
Here are the key points summarized from the
article.

Current Status of Logistics Crisis: China has
successfully developed logistics technology,
enabling same-day delivery across its vast
territory through the use of self-driving cars,
automated warehouses, and the rapid growth of
online shopping. Japan faces a logistics crisis
characterized by challenges in technology
adoption and delivery speed.

Global Truck Driver Shortage: A global
shortage of truck drivers is prevalent, with over
2.6 million drivers needed worldwide, according
to the International Road Transport Federation.
Japan is also grappling with this shortage,
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prompting the need for active countermeasures.

Challengers to Labor Saving in Japan: Despite
progress in introducing Japanese logistics
technology, the presence of numerous cardboard
boxes of varying sizes impedes the progress of
labor-saving initiatives. Standardization of
cardboard and pallets is identified as a crucial
step to enhance efficiency.

Improving Treatment of Truck Drivers: There
is a recognized need to improve the treatment of
truck drivers in Japan. Discrepancies in salary
offerings between countries, such as higher
salaries for truck drivers in the United States,
highlight concerns about appropriate wages in
Japan.

Diversification of Workers: Diversifying the
workforce is emphasized, with a particular focus
on increasing the ratio of female truck drivers.
Creating a supportive environment for women in
the industry and developing trucks suitable for
female drivers are identified as essential
measures.

Responding to Flexible Working Styles: The
adoption of flexible working styles is crucial in
addressing the logistics crisis. Securing a
temporary workforce and utilizing gig workers
have become important strategies, and there are
hopes for regulatory easing to facilitate delivery
by light passenger vehicles and improve
conditions for gig workers.

Risk and Crisis in Japan as an Advanced
Logistics Country: Despite being considered an
advanced logistics country in the past, Japan
faces the risk of regressing to a "logistics
underdeveloped country." Backwardness in
logistics technology and the shortage of truck
drivers are identified as key factors contributing
to this regression risk.

In the chapter, the logistics landscape in Japan
is marked by challenges in technology adoption,
labor-saving initiatives, and the treatment of
truck drivers. Addressing these 1issues 1is
essential for Japan to remain competitive in the
global logistics arena and avoid regression to a
less developed state.

7. Japanese government’s response to the 2024
logistics problem

As outlined in the "Logistics Innovation
Emergency Package" encompasses several key
points and measures.

Review of Fares and Introduction of Additional
Fees: The government plans to revise freight
rates by incorporating new fees for waiting and
cargo handling, with the announcement of the
increase within the year. This aims to ensure
appropriate compensation for cargo handling
and provide support to carriers.

Reduction of Redelivery Rates and Expanded
Delivery Options: Efforts will be made to halve

the redelivery rate for mail-order deliveries.
Flexible designation of delivery dates and times
will be encouraged, and points will be rewarded.
Support for mail-order companies to enhance
their systems is also part of the plan, promoting
efficient and flexible services.

Diversification and Efficiency of
Transportation Methods: A goal is set to double
the transportation volume of railways and ships
over the next decade. The promotion of a "modal
shift" involves switching transportation methods
to railways, ferries, etc. Support for companies
using ships, including ferries and Roll-On/Roll-
Off (RORO) ships, is also under consideration.

Self-Driving Trucks and Highway
Maintenance: Initiatives will be implemented to
create an environment conducive to self-driving
trucks on expressways. This is expected to
enhance logistics efficiency and contribute to
smoother operations for carriers.

Legislation for Transportation Companies and
Logistics Management Officer: Legal reforms are
planned for transportation companies to ensure
appropriate freight rates and higher wages. A
new position of "Logistics Management Officer"
is proposed for shipping companies handling a
certain amount of logistics or more, with
mandatory appointments.

Improving Subcontractors and Contracts:
Subcontractors responsible for logistics will be
required to improve documentation during
contract negotiations. This measure is aimed at
enhancing overall logistics efficiency and
ensuring transparency.

Intensive Monitoring Month and Utilization of
Truck G-Men: November and December, high-
volume months for logistics, will be designated as
"Intensive Monitoring Months." "Truck G-Men"
will be involved to monitor and prevent

fraudulent transactions related to truck
transportation, fostering a fair logistics
environment.

Response to Revisions to the Labor Standards
Act: Countermeasures will be implemented to
address concerns about logistics stagnation
resulting from the revised Labor Standards Act,
which raises the upper limit on overtime work for
truck drivers to 960 hours a year.

Comprehensive Improvements to the Entire
Logistics Industry: A comprehensive approach to
addressing challenges in the logistics industry is
proposed. The measures aim to take into account
the interests of all parties involved, including
carriers, drivers, and consumers.

Prime Minister Fumio Kishida announced that
the "Logistics Innovation Emergency Package"
will be reflected in economic measures to be
compiled in October. Below are the main points.
The government's multifaceted strategy seeks to
address various aspects of the logistics problem




WO RS No.8-10, 3-10, 2026

and foster a more efficient, transparent, and fair
logistics environment in Japan.

8. Future research topics in logistics crisis

Logistics is a derived demand and is greatly
influenced by trends in economic activity. It is
necessary to further develop contactless and non-
face-to-face distribution through online shopping
and other means. Based on the information
provided, here are some future research topics in
logistics crisis.

Automation and Mechanization in Logistics:
Explore advanced technologies, such as robotics
and artificial intelligence, for automating tasks

like sorting, loading, and unloading logistics sites.

Investigate the potential of autonomous vehicles
and drones for last-mile delivery to alleviate the
shortage of drivers.

Digitalization of Information: Examine the
challenges and opportunities associated with
digitizing shipping information to streamline
logistics processes. Investigate the
implementation of blockchain technology to
enhance transparency, security, and efficiency in
supply chain management.

Standardization in Logistics: Explore the
challenges and benefits of standardizing logistics
processes, including pallet sizes, outer cardboard
sizes, slips, and delivery data. Investigate the
role of industry-wide standards in promoting
interoperability and efficiency across the
logistics sector.

Contactless Logistics and Pandemic
Preparedness: Analyze the impact of the COVID-
19 pandemic on logistics and identify strategies
for building resilience and preparedness for
future crises. Explore best practices for
contactless logistics, including the use of
contactless technologies, remote monitoring, and
minimizing physical interactions in the supply
chain.

Labor  Shortage Solutions: Investigate
strategies for addressing the shortage of drivers
and workers in the logistics industry, considering
the impact of government regulations on working
hours. Explore the effectiveness of initiatives like
"white logistics" and collaborative efforts
between shipper companies and logistics
providers in improving productivity and
attracting diverse talent.

Changing Consumer Behavior and Its Impact
on Logistics: Analyze the evolving trends in
consumer behavior, such as the rise of online
shopping, changes in food consumption patterns,
and the shift in demand from urban to suburban
areas. Explore how these changes affect logistics
demand and distribution networks.

9. Conclusion

In summary, this paper has shed light on the

2024 Logistics Crisis, using it as a case study to

Global Supply Chain Resilience: Investigate
the wvulnerabilities exposed in global supply
chains during the pandemic and explore
strategies for building resilience, including
diversification  of supply sources and
regionalization of supply chains. Examine the
impact of disruptions in international cargo
transportation on logistics service providers and
strategies for mitigating risks.

Economic and Environmental Impacts of
Logistics Changes: Assess the economic
implications of logistics reforms, including the
cost-effectiveness of automation and
digitalization. Explore the environmental impact
of changing logistics patterns, such as the shift
from air cargo to more sustainable modes of
transportation.

Innovation in Freight Transportation: Explore
innovative solutions for freight transportation,
such as modal shifts from trucks to trains and
ships, and assess their impact on efficiency and
sustainability. Investigate public-private
partnerships and policies that incentivize
environmentally friendly transportation options.

Supply Chain Visibility and Resilience:
Examine the role of real-time supply chain
visibility in  enhancing resilience and
responsiveness to disruptions. Investigate
technologies and practices that improve visibility
across the entire supply chain, from raw material
source to end-user delivery.

Although it has continued to fall below the
previous year, it is currently on a recovery trend.
International cargo transportation has also been
seriously affected. Although the recovery in
China-related business was quick, that in
Europe and U.S.A.-related business remains at a
significant decline. The confusion among
logistics service providers is also serious, and the
volume of air cargo transportation has decreased
significantly due to a significant reduction in
international flights. The global balance in
marine cargo transport has also collapsed, with
container shortages and freight rates continuing
to rise sharply. Even for items for which a system
centered on global procurement has been built to
select the most suitable procurement sources
from around the world, the supply chain (supply
network) is returning to Japan, and some items
that are highly concentrated in one country are
being decentralized. It is being considered.
Research in these areas can contribute to the
development of strategies and technologies that
address the current challenges in the logistics
industry and prepare for future disruptions.

illustrate how collaboration among competing
companies in non-competitive areas can lead to
more efficient resource allocation in competitive
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domains. The discussion emphasized the
strategic importance of logistics, particularly for
companies involved in the end-to-end
development of their products. It highlighted the
need for industry-wide and company-specific
efforts to find optimal solutions to address the
challenges posed by the shortage of labor in the
logistics sector.

Furthermore, the paper drew attention to the
broader economic context, noting that the
regulation of upper limits on overtime work in
2024 would not only impact logistics but also
accelerate the increase in construction costs. The
continuous rise in construction costs, coupled
with increases in logistics expenses, is
anticipated to have a ripple effect on overall
prices, contributing to the economic challenges
faced by various sectors.

The mention of Mr. Hiruma's lecture at the 7th
symposium of the Society of Integrated
Management for Risk and Crisis (SIMRiC) in
2023 emphasized the crucial relationship
between finance and crisis management. The
suggestion to study and respond to unresolved
issues was highlighted as not only beneficial for
academic activities but also as a practical
approach for increasing group membership and
supporting members within SIMRiC.

The paper noted the need for academic
research to delve into the human resource issues
associated with logistics risk and crisis
management sciences. The lack of existing
research in this specific area suggests a potential
avenue for future academic inquiry and
highlights the ongoing relevance and importance
of addressing logistics challenges in a
comprehensive manner. However, there have
been no research cases where this human
resource issue has been discussed from an
academic perspective as part of logistics risk and
crisis management sciences. Such the academic
research perspective is expected that this will
continue.
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Abstract

The Japanese economy is at a historical turning point in its strategy aimed at the
future. In May 2023, the Society of Integrated Management for Risk and Crisis held its
7th academic conference, engaging in discussions comprehensive and presentations on
numerous risk and crisis management issues. As a result, we have come to recognize
the importance of comprehensively evaluating risk and crisis management events from
the perspective of risk and crisis management as a multidimensional discipline.
Reflecting on the Japan’s history, the inability of management to sustain the massive
investments in the semiconductor manufacturing industry Japanese that surpassed
the world in the 1980s has led to the current decline. Considering this, it is desirable to
comprehensively examine crisis management related to national policy issues. By
systematically evaluating crisis factors step by step using polygonal representation and
quantifying them, it is necessary to establish goals that make it easy for everyone in
the nation to judge the degree of 'crisis.' To address advanced research challenges in
risk and crisis management, such as logistics crisis management sciences in 2024, there
is a need to further enhance the capabilities of society to present solutions. In the near
future, to celebrate the 10th anniversary of the society, it is essential to propose
strategies to increase membership by actively engaging progressive individuals who
support comprehensive risk and crisis management from industry, government, and
academia. Expanding the membership base in this direction is crucial, and we would
like to raise this point for consideration.

Key words: Society of Integrated Management for Risk and Crisis, semiconductor
manufacturing, logistics 2024 problem, non-regular employment, innovation

16



A fEREE TR, No.8-10, 17-29, 2026

[7/z]%/5]

ERER TEH T HEIZH (45 D-00DA JL— T DH AEREE

Validation of the usefulness of the D-OODA loop in

education for clinical engineers
MR AN - LtE - &8 - RE K B FME
Masato EBINE, Hitoshi IGARASHI, Yohei TAKANO, Ryota [IDA,
Hisanaga KUROKI

ok
A, BAROKRZHE M B EBEIX, D TTEEbE2 X Lo &3 28k~ 2R & T L
VRILIZ R > TV D, RAZRR E S DBIE, KFEAFEEOFEE - FHIEER»
TSN TVWDHEVIKRT L TR, REZEOERIEDHEL LEBEIZKRE AHENEL SR
WERoTND, LvL, #ERICB T 2 REHE~OMFHNEE D LI, 7 r— e HE
GO, BRERZDOIER, f2#EOZ b7 E 2 m s LT, MW R o224 %
HHATLIFIIAAREL o TS, LoTEMLLEER, S0 EHICH LT, L VRN
PONRINCEEOEM B, FEOFEBEK - FNA EODH - FIEEEAT HLENH
HEEZLND, I T, BIETON TV D REHE IR AeRHENARERFT LW 7 L— 2T
— 27 Tdh% D-OODA LV—T%W]Y AND Z & 2HFT 5, AFSETIE, D-OODA v — 7%
NIRRT L BE 2 Z T - E LT CWRWRAEIL T v r— N 2T o7, £ O

E

BRom ERRSNT-Z DS D-OODA V— 7 INEEDE,

ZEBRHLMNE ST,
Key words:

1. IZL®»IZ
WA, DT BT X 2 R AER A O O

DI  BEOENREENSE L BELTWS D,

KFEOTEENZELL TWARWZHEDL LT, 20
ANB ORI LY, EEMRE BT RFOE
RS ESERFPABIIEND . HEREFZEIR L
TR o T AN RS F 28I L2 fE 5, %A
I DT 1 K A FBEROENFAS, AR
ROFENKFIIEZ AFELTND 2, ZOHRIT
Lo TREHEB L OREREOEBEEOHIN,
FIIZHESBEOKRTHARESNTEY ., BHAIZE
T BRFZOHBEIEEN AL TN D, TOREE,
KEFHE OBRFEL L OVENm EOBERFIXA &
E5 VLT, REHBITRO LNAHETINEE
b BHAL L T\ 5, BIFEORFEHE ORMES TV
K OMBH LN, HEFIEOBAENBE 21T, BIED
KE#E X Plan-Do-Check-Act cycle (UL F PDCA
A TN ERACTEHEHTE L CEELI L
TU—AT— I EHEEEA LT, VIR
BE-fHERBER LY BHEOREAFHHICESZE
72b DT, Ml E— B D Z EIZEFT LT
BB E > TVWDE I ETH D, ZOREHERK

S R A mebine@cis.ac.jp

TR RT fERE IR REEENR TR
Department of Health and Medical Sciences,
Faculty of Risk and Crisis Management, Chiba
Institute of Science

(2024 4= 12 A 12 HfF, 2025 4= 2 A 12 HZH)

17

[ZAENRKDTODE] BIOTRFE - BHENLETRE S DAL ERY | FAEOFH

O I AERH B

MR Tt b, fabgE e, #E Pk, HE

NHEBFHICLD2BAN - B—mRERE 7o T
W3 Z & T HEFRENORAE R, RO
WA IR EOZAEORELEM ST, R
MEGT 2720 OMIMITIEN Y . LVIESFSE
BEaRITRELZ-oTWVWDI I END, HBEOE
DIKTREZD EE2DND,

ZZTHWLERNTWS PDCA YA 7 V%, W -
E-Deming |2 & o T Wk FOREZ IC B AR T
EMTbh - %IZEASN, Yy 7V 7 G
M7 7e—F MEEEOBLEN, HARDEZEIZK
EXREBEL 52 -7 L —AU—27Th’h Y, PDCA
A 2L TiE Plan GHED AFHICER INTEY |
FENDZ LN EREH S LTS Y, G
MNHEM S, ZOFBITIR o 72347 & 2 O, Hr
TR A~SD T 4t — RNy 733 PDCA ¥4 7 b
DOARETHD, LLARRE, BRIX VUCA B
(Volatility (Z#Eh%:) . Uncertainty (REEME) .
Complexity (M) . Ambiguity (BEBRME)) &5
DAL O FE DALY L < FRBAFFEH T TR
REE/RRETH Y | BALOBVIRICES 5324
DRZFEHEIZ PDCA YA 7 WEH51xhi T&E T
WRWeEZ Hid,

WIZ, BUEEORFEATRE TV D REOB A
bR2AE, BEVARE =T LU NEREADA
a=b—ra VEBIMET., ZELTRZFEICHT LM
AR7ZFERONMIEZR L, 4 F THFZRIR L e



A fEREE TR, No.8-10, 17-29, 2026

ST FEDOREICK L THEMOXIEDH L &0,

B L WSS ~ OB AR A BE OEWIRGE
EIEWIHEEICLTND ™, LoT, K¥ADE
RRIZIG U7 ERANTE D h 2 HIzoi Tk
ZEDBHBITRDLENTNDN, HEOHAMITIE
WICRE L, FAEOERNRFE 2RI T
S ET, XYM REEN O LITREORE
Tho, £, HEMICK AT COVID-19 DY
PERITHR O 16BN D PRI EN R AT L &
NTEY 9 FEOLL T A AMBEATTHE, #
BEAT O Wa ITRFER R R EEIT 2 > TV D Dkt
LTV MERDY, Rax BT D=0 T
RS FTRE 72 B 7e 72 Pk & U ORI ME & ZeltE % fi
RICT =AU = BLELF XD,
Observe-Orient-Decide-Act loop (LA F OODA
A=) Lix, 7 AU HZEED John Boyd9iZ &
S TR\, oA B EBER T H2FEITER
o534y hOBRREERSZE L TN,
OODA /L—71%, Observe (#1%%) —Orient (fF%;
W - HirfF) —Decide (HE) —Act (547)
DADDAT v TEN—T LN, FEAT v
TOFEEZIE & BEREN LY ROERE £
W 7L —aU—7ThHY, 2D O0DAN—T%
HEITHAAA TN DL, BAROEEHY T
%< VbR TW5S PDCA ¥4 7 LV ol&a &b
T, Design(GHED M AAATE T L— AT — 27 3
Design-Observe-Orient-Decide-Act loop (LLF D-
OODA V—7) THhH(Fig.l), L-T, ZOilE
TEER R B R E N FHEZ: D-OODA V— 7 D&
M, T DA IR FEENNFT HRFHE IS

JNRRETH D EEZHILD,
R
Design
) S —
Act Observe I

[ Dedde] [ Orient ]

Fig.1 Conceptual diagram of D-OODA loop

AW TIEIRFHEOEOM BB LA DS
BEKN Lo, FRCHEKR TERE L2 HET%
EIZD-O0DANV—T %2 V5 Z &L OF At E
T 5, BaR LH i, ER R 2 B 5
EREFEETHY . ANTDMEERE, ik bk
B, AN LR EEE 7 YRR B RS & —
FIZHOEFEHR TH D, KFAITBIT DR T
BELHE T, EFEFRRZREREZSDT-DIE
LG8 O ER B 2 JRE LB A BUSG 3 5 0

18

BhH V., EFIZEL ORFELELE LTS, L
L. BBRTEHTZEFET 52 < ORFBUERD
KRENCB T B HE & R PDCA YA 7 v & v
T, EFERBRAE 25 L, Bz 24
ok L, EZERBRO AR LBEDFE O
BEZITH Z LKL TRY . —EFIS T
BIIEET S, HETEIC L W RIS
LDHEBEMTON TS, L, B CE%
T HEREMNEEE TH DMK T2 LT, fix B
BRIGERD SENDHIZH O | MO EENEFE
E S LBIS OMRINTIE U7 ik 22 B R E 21T
T EDRDLINLTND,

o T, ZMAREBIRTEHELFH ERNICITE
4% D-O0DA L —FIZ L B HE 1L, Hx 7B A
TSR B AL B B T 4 & FER IS VW
EEBEZBNDMN, M - BEADEA TR
MTHD, LT, BRI EHEEICHLEDM L
HROLNTEY, kK@Y DRERBE %
DEFHFT DT TR, SESF Tk
CHE DGR EITo WK BERH D LEEZD
NAH7-%, D-OODA L — 7R RZAIZHEIT DK T
FHITHEOEORN L FEOEEER - Fhh E
D—BhthrtBELLND,

2.8 W

AWFFEIL. EEARKBIC D-OODA /v— 73 AR
D 1,2,3 FWRFA L, D-OODA V—T%EANLH
BHRAT- 12 4 FRFEORR LHHHHE ~0
R BECHRfRSE & il L, D-OODA L—7" %8 A L
T A L0 R T Lo %t L CRERN
[ b2 LSl D-OODA V—7DHH
PEERFET 52 & TH D,

3. F &

3-1. xS

KB T HER R PR T AR (e 0 2 R
R T a—AD 1~4 FIRICEFE LT-F4E 87 4
<bh 5,

3-2. MEHE

HIRIX 2022 4 4 A ~2024 42 3 H, F#ED XA
TR OERE L2wERE L, AT
Vir— NEfERR L, BEAIC L AREEITo, B
RIIZIE, T A RO ERREORICT v — MK
ZEAGT L, RRA%T IZEUL L7z, 2 M oA
R TR L7-B2c, D-OODA V—FZEA LT 2
LI L BB OB EfERT 12T 4 BRFEA
WIS T v r— N &2{To T, FFRC, F4, BRR
TH¥HETHEOHE, FEHOB &L HER. D-
OODA V—F 2T 2B = ofrxfg & L=,
AFFF2IZ 31T 5 D-O0DA L — 71X 4 FERF AT
Fhti L CH Y | DesignGHEND AT » 713, HaK T3
B EEFREBR O D=0 OF AL 8 U= H
R E, Observe (%2 A7 v 7%, HxDF
RO FEREHHR . Orient (FFECHIWT - J7mAHT)
ATy i, B TR [ 5 e B R PH O 15



«

AE R No.8-10, 17-29, 2026

g

B ANEESE O, FEEE & OTNDEE,
Decide (RIE) AT v FI3#E & 2AENFE FHH %
FATTHOFBIRE, £ LT Act (F4T) AT v
FLloTNWD, ZOT7 L—AT—27 DR
Fhi 7= 12 Design(GHa) A 7 » 7" CiE, KL
P A~OBLEE  Observe (Bl22) A7 v 7Tl
FERMOERIBBEOT-DICEBORE L H.
Orient (5ZHIT - FFAM ) AT v 7Tk, & -
FEESBHREO 7= OFA, Decide (RE) B &
W Act (F4T) A7 v 7 TlE, §Hli L EEHEE I
WTC, AT v T DT — X 2 RICHE & FAENE
ARMEATV, BIE, FATE2M K LT,

1l

3-3. FENE

Ty — oM, (1) R LEHE L~
R, (2) HEOVFR—K, 3) FEHOHELE, (4)
Ao ELZRE, (5) BAICE > THIETE -7z
BHA. (6) B T EBEO RV R BV R, (T)
D-OODA V— 7 ZAKER LT D 7T > Th 5,

(1) BRK L& b~k (2) HEDOYR—
MZBELTIE. Oldo . @TEbEnd ol
@ ThEVRDolz], @ &I Rhol) D4
HECRIEERDTZ,

(3) FEDE L &I L TITFE ~DrEHaAg R
HizonT, @ MEmIICEE LTS R ],
OlEnEpEBAICHARLTWVDEES 1. QTS
FOREBANCHIR L TR EES | @ T8
FREGIZRIIR L TR E B | @ 4 TR %
Kot FEOEE, [FRBRICET 2 iR 2 R
ELT, 1 BIZERSCTHBZO MEo72< ik L7
W, @ T RERERT ). © T1~2 K, @ 13~5
W), ® T6~10 IFFfE), ® 11 KLl E) @ 6 15
ECEEERDZ, (4) ffEom ELZRA., (5)
B & > THIKTE =R H . (6) B T3 L%
BORWA, EOSICE L CE, BT 5 &
FEMENS, EEEE T E LEHBEGEDTHET D &
512K D7=, (7) D-OODA /L — 7 %Ak L 7= kA8
WL TR A ERFEDOHRIIT> TS T L—A
T—7 ThHHID, A FRFEDHEIRE L, K
PHEBICHETIHEE WERBIZ, 3 DOEED
T lr— bR L2, 1 o BIZO TA% TRsR)s
FERDTZIFOI NI EQ THE EFZAENPMKL
TGS 2RO IIEI NIV, 2 2RO T
HOHRE A FITATIT B Z &, AT THRET
HD] L@ R EH TS Z X, #A
ERAENRH T HILERS D] T, FhFhDE@
DOELLNERET DI IRDE, 3 2HIL, D-
OODA V—T L X EEZTEBTHY, B
IS BT 21T 5 BB D, ABFER CRIET 5 X
TR DTI=,

(1), (2) FERBIZAFETDHHHE ANFEZOH
BEOBEbY FITBET L0, (3) 13FE ~DiEn
FIRHIZoW T, (4) , (B) , (8) IEFAEDKFE~
DFM, (7) X D-O0DA L—F O & L TR
L7,

19

3-4. HyMTHIE
ML, F R ORER A BUE L LR AT o
7o 612, HMHEHE Z &1 Kh coder®% W T
THXA ML = T ETV, HBEEOZ O HEE
F+OBEBREHSNCT - dIcEliER Y b Y
— I W EiTo Tz, HWEFER Y VY= 3 HED
FREEDNRUOEEDHR TREIT., TRV IEIE &RV,
HEBEDOSWEIZERETVHTESN, BIHED
DTV DER IR CTERNTWD, 7=, 7% (6)
R L EEEOR WA, B, & (7) D-
OODA N—7 % kB L7- B0 B HFLR OEB 12
DT, AEDHITOFE WE AT, HHEERZ
e L, #E FIETMoXEE B L 2— ML
7o TRARYA =V T ORERERL LEDET
a— Me L7 i EPEoH 2 b0z 5h8 T,
WREL LT ATV E L, YT HT I
UORNRMNLERNLBEL TWDLHOE2EDLE T,
EHICHBELZ EF T T BER L, P
TNV SR, T3V T T DO
SEICHTY EEoa— FoOERPMEICER LY
TV VT HTIYNERIN TS, HEGE
WOHEH ZWMANCEK LTIV L ERH>TND
. IR A 7 T UAICE AR D 1T 2o
WCHFER B CRat 2 ERSIRoFaEN s, £
DOZBMEEFERT L 0REEES 2 4 THAEL
77

3-5. HroufmEE

AL, TERZEREANENG LT 505 M
HEAEZRB2DER (R02-11) 2B TITo 72, Bk
FICIEFAEICEE LI EX R E ICHEIC OV T O
B, M4 THDHZ &, il TIEnZ &, F0 x
728 NSRBI O HEIIZER Lawnw 2 &
ZHEAL, RAENEONSAICHE LT 72, £
7o KEOT — 413, BRAOELALINLIZH O
TH IR RE ~DOFIE T OfERIT T 720,

4. fF R

4-1. MEXNBEOERRBME

FRA R G O AR JE M A Tablel (237, 524 87
LIZTREEITV, FAEE AT T1 4FK : 25 4
(28.7%) 1, 124Kk : 144 (16.1%) ], 34K :
184 (20.7%) ). 44k : 304 (34.5%)] T
- 72(Tablel),

Tablel The subject of the investigation

kS N (%)
1R 25 28.7
2FR 14 16.1
3ER 18 20.7
AR 30 34.5
&5t 87 100




A fEREE TR, No.8-10, 17-29, 2026

4-2. REIZAZTHHHNEAZBOHER L OB
bvr (B (1), (2) KFECAFETLIHMNE
ANFEHOHE EDOBDY FICBET2HEE T, (1)
FEPRE T2~ Bk &0 5 BRI LT, 44
wEAF, © Ho7z) B30 A (100%), TZ
DOMOTEINILIZ 0 A, 1~3FWRF2EIZE. O [Ho
721 W16 N (28%), @ TEanFEsrdboicl 0
33N (58%)., @ [HEVehoz] N5 A
(9%). @ T& otz B3 A (5%) &l
HLT-(Fig.2), (2) #HEOVR— KW HEMIC
* LT, 4 FRPEAF, © THodz) 730 A
(100%), TEOMOERIEIL 0 A, 1~3 4K
AT, O Thotz) 2821 A B7T%). @ TE»
EFhdbol-] B3N B52%). @ [HE Y do
721 BB AN (9%). @ &< 72ho7=] N1 A
(2%) &I[E% L7=(Fig.3),

4-3. EH~OHEMHYEE (M (3))

FE O S CBET2EE T, (3) FED
BEWOBERMICH LT, 4 ERrEAE. O TRiBY
WIZHEELTWBEEY ] 2823 A (76%). @ %

B E HBMANTHIR L TWD E B 1287 A (24%) .

TEOMOBIRELIL 0 A, 1~3 FFAiE, O T
MENZ B L TWDEEY I N5 N (9%), @ TE
HFEHHEBOICHBL WD EERS ] 2 41 A
(72%) . @ I3 E 0 FEMANCEIEE L T e &
51 210 A (18%). @ T4 FEMAYIZHTR L C
Wi EES ] A1 A (2%) EEI% L7=(Fig.4),
Wiz, (3) FHOE LW I BERMIZH LT, 4 F IR
Az, @ TE-7< LRV 230 A (0%), @
M1 R 250 N (0%). @ T1~2 e 23
0N (0%), @ I3~5FEf) 25 A (17%). ® T6
~10 Bffi]) 37 A (283%). ® T11 BfEILL B) A8
18 A (60%). 1~3 FkFAE, O IEo7<H
L7V A4 N (T%), @ 11 RG] 23 10
A (18%). @ T1~2 K] 2331 A (54%), @
[3~5 HEf) 28 10 A (18%). ® 6~10 W#fH)
H2AN (4%), ® M1 EEFLLE] 230 A (0%) &
[ L 7= (Fig.5),

4.4. FEORZE~OFM (B (@), (5), (6))

FEORKFA~OFMICBET HHEE T, (@D
M ELERE & WO ERICH LT, 4 FERFAR,
= HIRRRER 2% 10 A, [EHHE L 2EEFNN 5
A, BEM T2 3 AN, AEREEREITEEE S 12N 5
A, EEHSRERATEE SRR 7 A, 1~3 FERFAE
. ERGEEEISTN 11 N, B 2B ey
210 A, SHEEN 4 N, BR - BFLEN 15
NS NG AR FERR A 8 N B T8 9 A,
FEERIFREFN 17 A, FH L2 6 A, FRLFEY
29 A& [E% L7 (Fig.6),

Wiz (5) BRIl s> THIEE»TBE WS HE
R LT 4 EREAIT.BR B L% 3 A,
ERREBESR TS 1AL BN 1 A, A REEE
RATEE L 128 3 A, AEREERERATIEEZI A 1
A, ESSR 22 N 1N, AR AT

20

BRI 2 A, BTN 3 AL B - AREAE
TR b AN, ERIGRBEEETFIZEN 4 AL ER
RATEELER 128 2 N, ARRITEESFEY
23 A, ARRITEESIEEIS 3 A, BKRLE
BRIRSEE N 18 A, X - ET LFEFEEN 2 A, E
FBAS R 2B HPITE N 3 A, 1~3 FERFAIT,
ER - BT LN 8 A, ERTEFREERTEN 3 A,
EREERERATEEB S 1T 2% 3 A, (KRR TIERE
FIMN 2 N, [ERMSRZ2EEEN 3 A, AR
RRARITEEFTN 1 A B LFN 3 A, EY -
DR 8 AL IR 3 A EAL
o EWEFEEGR Y 2 A, ERAERS I
10 A, AERATEEEFIEE 103 8 A, ARk
EFIEE N A 8 A AR TEEEIE M 9 A,
EBR - BT THREEN 2 A, ERAMIS LS
FEN 9 N, BRFREEN 3 A, BITEEEN 1
AL FHAITAEAS 1A & B L= (Fig.7),

(6) AR TFHEHEEORVA, B EEWD
BRICK LT, BWAICOWT, 4 FEREAEIT. 2
H7 I [HERBEORS ), [BE VAT LAOR
S AV TAT Y THMOKEICLD2HE). H
ROLLT &), TEFRBCIEICEE), [FARX
NN (ZEEFR S, 1~3 FERFAEIT. 2 TS
U ITEEREORS ) HE VAT LADRE], 3V
THT Y THRO LT &), TTEREE), &
FROEIFERDOFEY ) [T S 7z (Tables 2,3),
WAEIZOWT, 4 RFAF, 2073V TREZIC
TR [HEICHT AR, 3 BT 7
U TBAEOA], T FE~ORZR], THENITL
W I, 1~ R, 2 073 TR
PR AN (BB T AW, 2 370
T3V TRESORLE], THENC L) ([
&N 7=(Tables 4,5),

4.5. D-OODA V— 7Dl (BRI (7))

D-OODA V— 7 OFHiic B4 55 A T, (7) D-
OODA W—T7ZKBR L= A8 DIEA ., 1 B (i
FOJTE) OBRMICH LT, 4 FERFAIE, O A
Sy TSR TS A RO T21E D B IV 235 A (20%) .
@ %8 L Z2ADHB L THRFHERDZIED
NI 2325 A (80%) & [EI% L7=(Fig.8), £7=.
2 25H (FALHEBOWINZONT) OERIZI L
TO MHERCHE R E JICAHT 2 Z &, PR T
AHECTH D] N3 A (10%). @ Magkehifez
AT 2 EF, BEEFERHITILNERD
%1 B 27T AN (90%) &HIZEL7=(Fig.9),

Wiz, 358 (D-OODA N— 7D %EEME) O'E
BIZoWTC, 2 472U [D-OODA /v— 713463
THD]|. [D-OODA V— 13BN, 8 T h
T3V THERPH M E FIcF T bns ), [EFERR
AROT-DICHE] TNEEZ L LA, Rt
TR, HHT51F9 080 TGN #EH %
TH ooz IR EN -7, TESITRTH
MfEZ 2V (23 X372 (Table6),

Wiz, MBI 7 A% —3HrE L OMEEX »
NU— 2 W EAT o T2 fE R & Figs.10,11 1277,



A fEREE TR, No.8-10, 17-29, 2026

PFEK¥ED T a v MEGIRIN D 7 T A X —$%
(F T2, &) ok, ikl Beosi)
Lk Lz, 7922 —213 TR, TEEE), (5%
LEao), 8, &U o), T#E), 4], T
711, TS ok, IMPAELHEBOR W
g Lz, 79 2&2—31% b, TEFE). &
1 oY, TEFRRBREHK toak Lz, 77
AH—4 0% Tk, TEMRD ), TR, T—FE].
e, TRy HHRY , g & —fc k<
BN END | s Ui, 7 T A Z—5 131558,
AL, RS, TR, TEs 1 2BEY . TAIZ
MR L et Z2m5 ) kL. b 5 SO

BITHE SN,

5. % £

AARDORLHE 2R HLBREIL, 18 ALD
W &R LU RIIZ e » TV B, RANL KT
T TR EANLRFITBNTH RFEEE & LTE
BEREIELGETHY ., THBFEEICLD L
2040 FEEED 18 A LI 90 5 AT, EEMERD
T2 OB 7 KPR 1T 80% T < 1272 D & 451
I, REEARLES bR ARG -> TS
10, £/2, TOBMOKRFEFZRICL > T, HFLOK
ZNEHOLBEHK-FZOERTATHENTEY
D ENLDFEL FTAOFEDOFEIENREL 2D
ZEIEHALEE R D, TO—F, EEIIRBIT BHKRF
HE~OWIFFIEmE Y LT, T —rfeE
BEBigr oMWA., BRI EOILK, et o2 b
EaEFLELT, REEEOERIENFELE 720 |
I SN FEAEEKRT 2HEOEMT
Hx K& 72>TW5,

Ko THEDOKRFHE MY & BFEICR LT,

FLWT L —2ATU—7ThsD-O0DAN—T % H
DANDZ Lix., K VERALOMEMITEE D
B b, FAEOFEEER M Eo—B k72D
RS D10, AHMEERIET 2XERD D,

5-1. REIAZETIHHEAZZOHEE L DBD
Ul

BER L b~ Bk RENX, Fig.2 29" X
T A FERFAETE L. 1~3 FERFAETOREN
ZEMNDHMEBROBOVEAENAFEZLTNDZ &
DRBEND N, FEBEITT DO THR T
FHEICOWTER, [FROB A LUEK L
ZliZko T bLEEEEZOND, F-, Figs
DEE DY R— MTONTH 4 FERFPAE TERE
Raerd &b, BEFEFRABARIZBNT, D-
OODA W—TZ X D2HB OGN RKENES XL
"o,

5-2. FEH~OFEAIE 52OV T
KFEOFBIZILE ODEA THRH D L i,
(ERMFERERD) | FRENFERMED | (EK

RFER) | (R ERE) . GEER) 1
SNTND W, ZORHEEAFRIZH S TUID T

BBl AFERFETFEHOE - B HITEWRR

21

5L L. 7 7AF—11% B k), [HHE],
ERLIZZ e, EFEFHRBREVO BENSHV A
HES (FERRFER) b L<IE (ERERRE
A LloTnbEEZLND, LrL, 1~3 4
WAL Fig2 IR ENTWD K ) ICHEE THE
TA~OBEN 4 T W AED B A 2 AN
GEFBA) 24 7, FRICELN e BB
NS % BEE 340N (RENFEREAD) | (8
RFRI S L7220 FEHOHE - &L HITOREN
MR- EEXLND, LIL, 2O X ¥
A FOFADN 4AERFEICHER L, D-OODA L—
TWCEDHEBEEZITHZ LITL - T, BREICHE
HITHo= 3 DX A TOLERNE 2 5DX A
TOZEEIRDD EEZ O, FEOELEZXIEE
LR bflE L, HEIZm o TRRKICRET D
D-OODAV—TINETHDH I ENRBEIND,

5-3. ZAEDOKZE~DFA

s L L=RE T 4 A TR BRE
TEMEIA AL L 1~3 FER A TITIERER A
MDEWIERN G | 4 FRFATERR L5 Lo
BT 2R EZEP L CESMERNH Y, 1~3 4F
WERATHEN BRI R0 2R B 28 LT
FAEMRH D EEZLND, JHUE, HHEFERIZ
LENLTEY, 4 FERFAETIE, TR M EF
REZ & NEFHBRO =D DR H%0] 2BV
ELTEF WA ENDLBLE RS, Ll 1~3
FERFAT, REBICHEMZER-> THELTLD
25 AR TE D) ZLEFTTEY ., B
BOTEDIIMERIEEZRBWVEE LTS EEX
bivd, £z, EOFAL THEMT LV, THEH
NESTHL RV ZEWVWEELTNWSZ &
b, BENFALETLIRMOZENEICR >
TWHEERD,

WU, W OFER, BER LFEE O BV suE
BTOFET FERREORS ) L [HEVAT A
DRSS ©D2o0HhT 3V BERTE T, /-, 4
FERFATIE THEMOBBICL2HE). THEO L
93, TEFRBOFE ICBE) | TR O
DAODYTHTFAY | 1~3ERFAETIE THHS
DLRT S, [TEREE ], BERSCERROTFDY
D3OOVTHTITVNRHELNIARY , [FAENRK
DTWDHEI ZRLTWD EEZBNRD,

WK T2 OB TlE, 2 ToRET IR
R DR & THEICRT DA D2 72
UDPMERT&E T2, 4 FFRFAETIT TERIEO ]
[TFIE~ORZRE, THERNIT LW @ 3 DO
THT IV 1~ FRFA TN PIE~OREZR
ENTCLW] @ 2 3T 7T NRHLENE
b, TR%Z - HEPIEETREH] LaRLTNDE
Ezbhb,

5-4. D-OODA /L — 7 D B

D-OODA V—TEIMETH D] OHT AU T
5. 7OV T HT TV NRHLMNZZ Y D-OODA
N—TDRETHDL, HEAT v T TOXNEHIZELD



A fEREE TR, No.8-10, 17-29, 2026

HAEERE & ik n B B E N E R AR nt Ik
EE), PEE - Fhm Eo—B e UCEMCER
LizEEZEZ2 615, TD-OODA V—F 1T MBE720N ]
DOHT Y TIE, 1 DOV T HT I THE O
RIB S G T 2NEND, [RY: - HENLIBE
BRTHERDRN XA TTHDLEEZLND,
Fio, W2 T A X —58r, LEiER Y hT—2
DOFERMNS, 7T AX—1 O [5Gk & HREnE
B, 7 7AF—20 ZELHEBORNM S, 7
FAE—=3 O HFRREHK], 7 7AF—4 D[4
L IR TR EN D, FTAZ—E D
TNICFERE L T8t 2% ) ©433E1% D-OODA v—
TOREE TR LTS EEZ LD,

6. % F

AW TIE, lR T E#HEOEom E, 4
OFEEBRM Eo—B) &35~ D-O0ODA/LV—T
R THHEBEIZRY ANDZ EOFRA%EEZHL
MCTBHZEEEME LT, HREERER R T
FaA—AD8THDFAZXGEE LT T HED
FEER. 1~8 FERFE TR o 2 EHEMRD D-
OODA V—T7"% B0 ANT=HE Z=T 1= 4 FIRF:
AT b L, BHNICESTRZEE X A 7
BodbZ ENHALNERoT=, FT-. T5AEDRD
TWVWA ] BLO TRYE - BEPLETREH] &
BEBHENEZHRERBEETAZLICE-T, #
BOEOM E, 3t/ - ZEN O EICERSL L
5. Fiz, TRZE - HENORERTWERD
W] AL W BRERN S HERIC L o THENFA
DEA TR LUMIETHZENEETHD EH
Z 5,

D-OODA V—7"%H 0 ANTZZE X, HLnT
L— AU =7 THY FEEHEN L0 Z5%
R D, L, XA EBRENAEELR D-
OODA L —7 1%, 8 LUWVHAE B E OB %K
DONDITEDHER T EHBTICAATHDI L E X
Do ZO XD REEwmIL. BE - FENFIZE ST
R THROREE - FEREAERM L, FEHE
e ED—BiE %,

S TR

1) s AR BEFN: KFPEE OB &85 LWEE L,
I A ER, Vol.58 (4), pp.565-567, (1989)

2) WH ¥, Hok =08, &k 50IE : b Lz
FEFINCKIET D HEFEMBE D ) ¥ 2 T LD
F-RZEFEMR LU a— RGO T, SRR
“EA0EE, Vol.48, pp.41-48, (2023)

3) SUHFRIFEA - PREEHFHS, [FEo5 M- PR
HEFBERFEDPEOFRRE & EITHRHFT
NREBBICONT) , KEHEOEOMRGE
https://www.mext.go.jp/b_menu/shingi/chukyo
/chukyo4/houkoku/attach/1302346.htm(2024.5
.16 %)

4) NTA=Z: T3 <o F Bk o< b J7- OODA
XA b, 74+ LA AR, pp.23-64,
(2018)

22

5) g Ao, KN EBT, B Bi— AIEF -
AW 8 O OB EMRRILEDOTZOD
THES DT VA v L Fi~ATEF - AR
HEEFICB T2 FEbDEEr—LET L E L
T~, HET VA %2, Vol.11, pp.135-144,
(2020)

6) k2 Fofl] . [VUCA OB BT D HiT=/e%
W< OFRE, o KEBOR U LR A AFFERT
I, 9 24 5, pp.221-232, (2020)

7 R VR B DI AR ol D
D FRA~OFCHER, WNoEREI<5,
PhBRFHE i F i, Vol.8, pp.113-125,
(2009)

8) M % : BMEICLZEERLE IR [TU NS
v MEEOHRA L ZDRIZIEN S IR OB,
Trma—)LA e wRxT A RE IR, Voll,
pp.31-41, (2020)

9) H A, ZEYC B EEEMAMAT R Y MC
X % e-Learning #(E 4%, A & 1EH, Vol.35
(3), pp.712-719, (2023)

10) Chet Richards : Boyd’s OODA Loop, Necesse,
Vol 5, Issue 1, pp.142-165, (2020)

11) MMEF P, #E M- o RBAO TR RRE
RERE L 2B IR S < A X 4 O, B
ARHE LF 2% CaE, Vol.37 (1), pp.13-21,
(2013)

12) FH& Bk, B mk,  FREEE o
b=k, NS, A RO
B, k8 A v & L~ JL R Vol. 21, ppl73-180,
(2018)

13) Fl =4 BEEMARRNFEORTFHEBR L
TR ORHY, WBE KRS, Vol.35,
pp.74-80, (2020)

14) £80 #H— : Kh Coder

https://koichi.nihon.to/cgi-
bin/bbs_khn/khch.cgi(2024.5.15 )

15) fEt Jof, A0 ER: FEYE L ER ER R AHE
HIE L RBEMRO L WFHEEEZZ T ARLNT
WV, EEEE, Vol.42 (2), pp.65-73, (2011)

16) SCERRLSEAE - [4F0 4 EREEATASL R - i
RPN FH PR TR R I O 2
https!//www.mext.go.jp/b_menu/houdou/2020/
1414952_00004.htm(2024.5.16 f%)



WO P No.8-10, 17-29, 2026

B EERAFERLI~-3FE
50
~, 40
-
= 30 . ]
4= * :*ﬁ
B '\ o
— 20 \ ]
™ \ M
N 2
10 § i
)
0 N . W m
Fig.2 Interest in becoming a clinical engineer
60
n 2 F paFE p1~3F4E
50
~. 40
_<
~ 30
e
- 20
10

Fig.3 Availability of support from teachers

60

m=E 454 E1~3F4%

50

40

N#E (AN

30

20

10

EEEE
Fig.4 Quality of Learn in

23



WO P No.8-10, 17-29, 2026

m=fF mAFELE A1~3F4

@ [3~5EE] ® le~105f @ MaEgEklt

10 \
cwam BH BE Im@ 1.

Fig.5 Amount of learning

25
mEF DAFE @1~3F4%
20
2 15
£ 10 o
T
g
¥ R
. §
Py
oF & %}«
\?zq % @\ &
Vi‘%i > F @
GO S y
<"*/® @?ﬁ &'

HEER
Fig.6 Subjects in which grades improved

24



WO P No.8-10, 17-29, 2026

25
B2 RAFEE B1~3F4%
20
:;/\/ 15
10
_<
5 I | ‘
B ke Lk b B W R L T
A | - B i g # £ W & B o~ o B & B oBr i sm f
g H" T IS TR VR < T O S T 5 e
# | WO WOt Gk B GR R B W B B B e g &
W M oW b ow ome B o o Z H B R o
. - i I LI L L
IF HE s W fmo OB HH L R <
ol < SR S S -
. TN i SR GO
it H W # & & W
1] s oo sz
] ]
EEEE

Fig.7 Subjects that were beneficial to students

30
25
20
15

10

ANE (W)

Fig.8 Learning Policy

Fig.9 Cooperation between students and teachers

25



WO P No.8-10, 17-29, 2026

ittt i,
|

000 0 RS 170

Tig.10 D-OODA Loop Necessity Constitutive Concepts (hierarchical cluster analysis)

Subgraph:

o1 Hos4
[Jo2 HEos
o3 [os

Frequency:

Tig.11 D-OODA Loop Necessity Constitutive Concepts (Co-occurrence network analysis)

26



A fEREE TR, No.8-10, 17-29, 2026

Table2 Good points about clinical engineering education (4t* grade)
BERIZFZREORV S (WFEE)

Hh7 Y $T7Hh7IY F=[F

BIRDRIGOHHEN BICE T OND,

ERIDEENVWTREBATE B,
FPIDKRBICL D2HE A RAHERATHD X 5,

R CRILSAHZBICEITOND,

BARBHBOEEICHZ THOLR D,

BRICAATHEEZEZTNS,
BEBBEORX LT LR,
R BHoLpys  ALTTVR
WA ETHERATE D,
SEAENRTRETOTWASNWAEIT S,

BERECH. BAlbTRELAVEEORRER T ENEI MBI TE LT < CRA -7
. EBNMIEICR > TELL,
ERABOEE B
E mREs oL BEE LT ND,

BETY 7L TAHPEREBKICTEA LV,

HEVRATLORSE FHEIHA LW DABTEERIA L,

Table3 Good points about clinical engineering education (1st-3rd grade)
BRARIFHENR VA (1~34F4)

Hh7 Y $7Hh7IY 3= [F

WHWHHEHKTE B,

%O LoT =
. BELYTWBEAS D,

FERREORE BRERIFEZIR> THATLHR D,
TEBHE THEIZHATHLA %,
REHATH DR D,

WA WAREREEN D,
BB AFLORE FRCESRRORY Lo SHEERN
EEICDONWTLLCENS,

Table4 Bad points about clinical engineering education (4th grade)
BERIFHREOB LR FEE)

Hh7IY $T7Hh7IY =¥

B8R D BRAENL TN,

KPS 200
’ FEANDTRLRE  BERABROBEM EEADOWKREMAIT I fcdd, ED LS ITT 2 R,

RERIELZ S,
HEITHT BT KB L L
= = RAERZATHE Y BEATAAL,

Table5 Bad points about clinical engineering education (1st-3td grade)
BARIZHRBOEL A (1~354%)

Hh7aY Y7h7aY S=F
RECHT 5 FE~ORRE  EERBETICWLC LA
EATEL o
WEISHT AR  mAMLL

AFEICEFRLTLEST HFEY WAL,

27



WO P No.8-10, 17-29, 2026

Table6 Necessity of D-OODA Loop

H7AY H7hTFIY ==

BRTFREOERELRDOT, MHLEMLH>TLTETHRBITH 7,
MBEHITE T DL THNEREL T THLTEDH, RELEEHRED NI BE,
BRI ZFICETOND BEANHY LY LT CRALED, ZELTTROADHEWIEHS <, MF. FEEZHICETZICRBEBOALLBATIIENAELER T,
bo L HEiEFICEIT L,
BELIFTR, HEOBRRLSEIITHIETLOICRIEENTEL,

ARICEE LI 27D T, —HICHBRTETE D o7,
ERFAREEO-DICHE BRBBREROLOICIILE,
ERARICEELEADPERA S 2L THLWIERER S,

Bitrotee NEDDDAT,

WEES b7 oees
HROUHERZ T boT, WOTESEDTEN 7, BEEHOHSTLHRTH SR,

EA LB CBABEORRAHEND LA TEE LT,
HHETETE D o7
_ BAICEEOAZVWEEEERTECLh o7,
I HHKTETRN o7
D-00DAL—FHAETH S * ” HECPEPBIELELES T LERN T,
HEEFEOPANNE SYRBE, WAWALT LA TETAN T,
AEHELAS LT, BHORFEbEA>TH DR T,

HEERENBALE>FANE Y RVEERREBD &N TED LB T,
BEOPYAADALHEVAICE > TE, BEAAHERDTIND LT, HEALEHADERS,
DRLBEFL—RHIBI S I ETHRAY FEMROTTWLERL S,

S —HEICRBRT B I L TREN BN 0T,

BATBIESH L

HOMTHATH D AT,
BOIHATH D27,
FrRELoNIEETLL,
Bh ot

BDICBEATH o7

A ER T2,
PABHH 5T ETHERM T, AN EN T ERKL B,
SHEROITEN A LBV, PR A SHE EA o7,

SLBEE 2DV,
D-O0DAL— 72 E 5 oA THMELRY  FE. <THED 1,
P oW THARLRE 72,

28



WEaHE ) No.8-10, 17-29, 2026

Validation of the usefulness of the D-OODA loop in
education for clinical engineers

Masato EBINE*!, Hitoshi IGARASHI*!, Yohei TAKANO™!, Ryota
IIDA*1, Hisanaga KUROKI*!

Department of Health and Medical Sciences, Faculty of Risk and Crisis Management, Chiba Institute
of Science™

Abstract

In recent years, the environment surrounding university education in Japan has been
plunging into a severe situation along with various problems such as the declining birthrate
and aging population. Private universities, in particular, are striving to secure students in
various ways, as securing capacity is their top priority. However, university education is
facing a difficult situation because the willingness to learn an academic ability of students
entering universities are declining, as has been predicted for several years. However, along
with the rising expectations for university education in society, the demand for students
needed by society is growing louder every day as the quality assurance of university
education becomes an issue against the backdrop of globalization, intensifying
international competition, widening economic disparities, and changes in social structure.
Therefore, it is necessary to examine the usefulness of incorporating the D-OODA loop, a
new framework, into current university education, as it may help to improve the quality of
education and students' motivation and academic ability more efficiently and effectively. In
this study, the results of a survey of students who had received education using the D-
OODA loop and students who had not received education using the D-OODA loop revealed
"what students want" and "what universities and faculty need to improve," and showed an
improvement in students' motivation to learn an academic ability. The results of the survey
revealed that the D-OODA loop is useful for improving the quality of education, motivation
to learn, and academic achievement of students.

Key words: clinical engineers, risk management, educational method, educational crisis
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Association Between Background Factors and Timing of
Suicide in Cases with a History of Psychiatric Consultations:

An Analysis Based on Postmortem Data from the Osaka
Prefectural Medical Examiner's Office

Ryu MURAKAMI *12; Atsushi KAMIKUBO "3, Daigo MORIOKA™, Kenko FUKUI *,

Atsushi HIRAIDE "1, Ryota IIDA "2 and Hisanaga KUROKI 23

Meiji University of Integrative Medicine, Faculty of Emergency Medical Science *
Chiba Institute of Science, Faculty of Risk and Crisis Management *
Osaka Medical Examiner’s Office *3

Abstract

This study aimed to analyze the background information of suicide cases with a history of psychiatric
consultations using postmortem data from the Osaka Prefectural Medical Examiner's Office. The goal was
to explore the relationship between psychiatric consultations and the timing of suicide. Methods: A
retrospective analysis was conducted on 191 suicide cases recorded in 2017. Background data such as
gender, age, occupation, method of suicide, and the time interval between the last psychiatric consultation
and suicide were analyzed. Descriptive statistics and correlation analysis were used to examine trends.
Results: Females accounted for 55% of the cases, with most individuals being middle-aged (56%) and
unemployed (70.7%). Hanging (44%) was the most common suicide method, while Mondays (24.1%) had
the highest suicide frequency. The median time between the last psychiatric consultation and suicide was
9 days, and a strong negative correlation (r = -0.79) was observed between this interval and the number of
suicides. Conclusion: The findings suggest that suicides often occur shortly after psychiatric consultations,
emphasizing the need for timely intervention. Postmortem data can offer critical insights into suicide risks.
However, further research is needed to better understand psychiatric consultation details and their link to

suicide prevention.

Key words: Psychiatric Consultations, Postmortem Data, Suicide Method, Days of the week

1. Background

In Japan, "suicide" is treated as an unnatural death in
the practice of death certification. When a death is
initially determined as unnatural by the police, a detailed
investigation is conducted to determine the cause. Even
in cases such as deaths following transportation to
medical facilities due to traffic accidents, unnatural
injuries, or suicide attempts, or other external causes of
death, the police conduct an examination, and once the
connection between the death and a criminal act is ruled
out, the body is determined to be a non-criminal death.
According to Japan's Act on Preservation of Bodies for
Postmortem Examination, when an unnatural death is
deemed unlikely to have been caused by a crime based on
police investigations, the medical examiner is required to

perform a postmortem examination to clarify the cause

Corresponding author: Ryu Murakami
ryu-murakami@umin.ac.jp
Faculty of Emergency Medical Science,
Meiji University of Integrative Medicine
(2024 412 H 12 A=A, 2025 42 A 12 AXED
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of death with the aim of improving public health. In the
case of suicides, Japan's current system lacks a
standardized format for recording suicide-related data
institutions, other
making detailed
epidemiological studies difficult. Consequently, the

across police, medical and

administrative agencies,
number of reports addressing suicides is limited. Suicide
is an urgent issue not only in Japan but also worldwide
[1]. Risk factors for suicide include a history of suicide
attempts, health problems, alcohol and substance abuse,
and the breakdown of relationships [1]. These various
factors are thought to interact, contributing to the
occurrence of suicide. In particular, mental illness is
known as a risk factor for suicide [2]. Epidemiological
studies on suicide have been conducted in many
countries, revealing findings such as a high suicide rate
in Finland among patients hospitalized for depression
within the first few days after discharge from psychiatric
care [3]. Similarly, in England and Wales, psychiatric
inpatients were most likely to die by suicide during the

first week after discharge [4]. However, in Japan, there
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has been no research analyzing the background factors of
suicide cases with a history of psychiatric consultations
based on primary data collected in the field of forensic
death investigation, focusing on the relationship between
psychiatric consultations and the timing of suicide acts.

Therefore, this study aims to analyze the relationship
between background factors related to suicide and the
timing of psychiatric consultations and suicide acts,

based on background information of suicide deaths.

2. Objective

The purpose of this study is to analyze the background
information of suicide cases with a history of psychiatric
consultations, based on the information recorded in the
documents submitted by the police to the medical
examiner when requesting a postmortem examination.
Additionally, the study aims to clarify the relationship
between the last psychiatric consultation date and the
date of the suicide act.

3.  Methods

3.1 Research Design

This study is a retrospective observational study using
information from the documents sent by the police to the
medical examiner when requesting a postmortem
examination for suicide cases (hereafter referred to as
"the target documents"). The study was conducted with
the approval of the Meiji University of Integrative
Medicine Human Ethics Review Committee (Approval
Number: 2022-039). Approval for accessing the target
documents was also obtained from the Osaka Prefectural

Medical Examiner's Office.

3.2 Content of the Target Documents

The target documents for this study are primary
materials sent by the police to the medical examiner that
record information on unnatural deaths, from which only
suicide cases were extracted. The key items recorded in
the target documents are as follows: (1) Date and time of
discovery, (2) Gender, (3) Age (recorded as an exact
number), (4) Pension status, (5) Receipt of health and
welfare services, (6) Occupation, (7) Co-residents,
History of psychiatric consultations (including
psychosomatic medicine and mental health clinics), (9)
Date of the last psychiatric consultation (recorded as a
specific date), 10 Method of suicide, 11) A remarks section

(free text) where the police officer in charge of the

31

investigation provides an overview of the unnatural
death. Of these items, everything except age, the last
psychiatric consultation date, and the remarks section is
presented in a checkbox format. The authors organized
these items into a database using Excel (Microsoft
Corporation, USA) and conducted descriptive statistics

and multivariate analysis.

3.3 Subjects

This study investigated 569 suicide cases recorded in the
target documents that occurred in Osaka City between
January 1, 2017, and December 31, 2017. In some cases
of unnatural death, the body had already undergone
decomposition or damage at the time of discovery,
making it difficult to identify the deceased. Additionally,
there were cases where the most recent living situation,
occupation, or lifestyle of the deceased was still under
investigation when the police sent the target documents
to the medical examiner. In this study, such cases were
treated as missing data, and any cases with ongoing
items or

investigations in either the evaluation

explanatory variables were excluded from the analysis.

3.4 Analysis Methods

To summarize the characteristics of the subjects,
continuous variables were presented as medians and
interquartile ranges, while categorical variables were
presented as counts and percentages. After conducting
descriptive statistical analysis on the background of the
suicide cases, the difference in days between the last
psychiatric consultation and the date of the suicide act
(hereafter referred to as "days of difference") was
calculated, and Pearson's product-moment correlation
coefficient was obtained. Based on previous studies [5],
the cut-off point for the analysis of the days of difference
was set at 30 days. The significance level for the tests was
set at a = 0.05 (two-tailed). All statistical analyses in this
study were performed using IBM SPSS Statistics
Ver.29.0.0.0  (International Machines
Corporation, USA).

Business

4. Results

4.1 Background of Suicide Cases

Out of the 569 cases recorded during the study period,
191 cases with a history of psychiatric consultation,
excluding those with missing data, were analyzed
(Figure 1). The background information of the study

subjects is shown (Table 1). Females accounted for 106
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TNes

cases (55.0%), which was higher than the 86 cases
(45.0%) of males. In terms of occupation, 135 cases
(70.7%) were unemployed, the most common category.
Regarding the method of suicide, hanging accounted for
84 cases (44.0%), followed by jumping from a height with
76 cases (39.8%), and poisoning with 15 cases (7.9%). The
day of the week with the highest number of suicides was
Monday with 46 cases (24.1%),

Total Number
(N=569)

Age Unknown
n=5

Date of Suicide
Unknown
(n=89)

History of Psychiatric
Consultation
Unknown
(n=91)

Residential Status
Unknown
(n=2)

No History of
Psychiatric
Consultation
(n=156)

Last Date of
Psychiatric
Consultation
Unknown
(n=32)

Analysis Target Group
with History of
Psychiatric
Consultation
(n=191)

Figure 1. Exclusion Criteria

Table 1. Background of Suicide Cases with a History of

Psychiatric Consultations

Psychiatric Consultation History

n (%) 191 (100)
Sex
Male 86 (45.0)
Female 105 (55.0)
Age
Young: under 39 years 46 (24.1)
Middle-aged 40-59 years 107 (56.0)
Older: 60 years and above 38 (19.9)
Median (IQR?) 53 (38-68)
Occupation
Unemployed 135 (70.7)
Employed 51 (26.7)
Student 5 (2.6)
Presence of cohabitants
No 84 (44.0)
Yes 107 (56.0)
Method of suicide
Hanging 84 (44.0)
Jumping from heights 76 (39.8)
Jumping in front of a train 4 (2.1)
Drowning 8 (4.2)
Poisoning 15 (7.9)
Others(e.g., use of sharp objects) 4 (21)
Day of the Week of Suicide
Monday 46 (24.1)
Tuesday 30 (15.7)
Wednesday 18 (9.4)
Thursday 26 (13.6)
Friday 27 (14.1)
Saturday 24 (12.6)
Sunday 20 (10.5)
Interquartile Range
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Figure 2. Relationship Between Days of Difference and

Number of Cases

Table 2. Relationship Between Days of Difference and
Cases of Suicides

Correlation  95%CI

Coefficient

p

Difference in Days /

-0.79 (-.90~-.58
Number of Cases ( )

<0.01
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followed by Tuesday with 30 cases (15.7%). The median
number of days of difference (interquartile range) was 9
days (3-25 days). The number of suicides where the days
of difference were within the 30-day cut-off was 154
cases, representing 80.6% of the total (191 cases). A
scatter plot was generated using the days of difference
on the X-axis and the number of suicides on the Y-axis
(Figure 2).

4.2 Relationship Between Days of Difference and
Number of Suicides
For the group where suicide occurred within 30 days of
the last psychiatric consultation, Pearson’s product-
moment correlation coefficient was calculated to analyze
the relationship between the days of difference and the
number of suicides (Table 2). The correlation coefficient
was -0.79 (95% CIL; -0.90 to -0.58), indicating a strong

negative correlation.

5. Discussion

5.1 Background of Suicide Cases

In the breakdown of suicide cases (Table 1), the
proportion of females was higher. According to previous
studies analyzing factors associated with a history of
psychiatric consultations among completed suicide cases,
being female was identified as a factor related to having
a history of psychiatric consultations [6]. Kodaka et al.
also found that the rate of self-harm and previous suicide
attempts was significantly higher among females
compared to males [7]. The higher proportion of females
in this study suggests a possible relationship between the
higher rate of self-harm in females and having a history
of psychiatric consultations, as seen in previous studies.
Further investigation into the relationship between self-

harm and access to mental health care is needed.

In terms of age distribution, younger and older age
groups were less represented compared to the middle-
aged group. Previous studies on individuals who died by
suicide without receiving mental health services reported
that younger and older individuals were more likely to
not use mental health services. Research on barriers and
facilitators for seeking mental health support among
young people [8] indicated that low mental health
literacy and the stigma associated with seeking help from
others were barriers to accessing mental health care.
Similarly, in this study, the lower representation of older

adults may suggest that difficulties in accessing mental
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health care influenced the results. For older adults,
compared to younger individuals, it is likely more
difficult to access mental health information through the
internet or smartphones. A scoping review on the
barriers and facilitators to the use of e-health services by
older adults found that low self-efficacy, lack of
knowledge, and insufficient support regarding the
benefits of e-health services were barriers to their use [9].
Additionally, a lack of awareness of the need for mental
health care and fear of hospitalization have been
identified as major barriers to accessing care [10].
Therefore, active outreach strategies promoting mental
health care for both younger and older individuals may

be essential for suicide prevention.

The breakdown by occupation revealed that the
unemployed group had the highest proportion. It is
assumed that unemployed individuals have fewer
opportunities for social interaction through work or
school compared to employed individuals or students.
Previous studies have suggested that social isolation may
be a risk factor for suicide [11]. The findings of this study
involve cases where individuals ultimately died by
suicide despite receiving mental health care prior to their
deaths. Based on these results, it is important to evaluate
the intensity of mental health care interventions for
high-risk groups and to implement continuous and
proactive preventive interventions involving family and
governmental following

support psychiatric

consultations.

Regarding the day of the week, suicides occur most
frequently on Mondays compared to other days. Since
Monday is typically the first day after a weekend, it is
possible that psychological stress related to returning to
work or school was a contributing factor. Previous
studies have suggested that Mondays and seasons may
be factors related to an increase in the number of
suicides [12, 13]. On the other hand, a study examining
suicides matched by age and gender found no evidence
that deaths by suicide were more frequent on Mondays
compared to other days [14]. Taken together, these
reports indicate that further investigation is needed into
the relationship between days of the week and suicidal
behavior. Several studies have explored the relationship
between life cycles and the frequency of suicides,

suggesting a potential causal relationship between the
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two. However, since the unemployed group was the
largest in this study and the relationship between the
day of the week and occupation was not examined, it
isnecessary to consider the possibility of unknown factors
contributing to the increase in suicides on Mondays.

In terms of suicide methods, hanging and jumping were
more frequent than other methods. Since this study
focused on cases where individuals died by suicide, it is
possible that methods with higher lethality were more
common. Reports investigating the lethality of suicide
methods indicate that firearms have the highest lethality
rate, followed by hanging and drowning [15]. In Japan,
strict regulations on the possession and use of firearms
significantly limit the general public’s access to them,
with only certain law enforcement personnel permitted
to possess and use firearms under specific circumstances.
Therefore, it is likely that deaths by suicide in Japan are
carried out using more accessible methods other than
firearms. Suicide rates by method vary across countries
[16], with regional differences in the regulation of items
such as firearms and drugs potentially playing a role. It
is essential to both regulate high-risk locations and
methods as much as possible and to identify high-risk
individuals

early, implementing active preventive

interventions.

5.2 Relationship Between Days of Difference and
Number of Suicides
A strong negative correlation was found between the
days of difference and the number of suicides, as
indicated by Pearson’s product-moment correlation
coefficient. Several studies investigating suicides among
patients discharged from psychiatric hospitals have
shown that the highest suicide rates occur immediately
after discharge [3] [5] [4]. In this study, data on the
presence or absence of psychiatric consultations were
entered based on checkboxes in the primary documents,
so the specific type of consultation, such as inpatient or
outpatient, was not recorded. However, similar to
findings in international studies, there appears to be a
relationship between psychiatric consultations and the

risk of suicide in Japan as well.

Since psychiatric consultations generally occur when
individuals recognize symptoms, either subjectively or
through others’ observations, it can be inferred that the

suicides in this study may have occurred during times
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when psychiatric symptoms were most pronounced,
leading to the decision to seek psychiatric care. Future
should the
psychiatric consultations, including details such as

research investigate background of
inpatient vs. outpatient status, first-time vs. follow-up
first

consultation. Regardless, this study provides a new

consultations, and initial diagnoses at the
perspective, as it is based on primary data obtained from

a forensic viewpoint in dJapan, and continued

investigation will be necessary.

6.

Using postmortem data collected from a forensic

Conclusion

perspective, this study examined the background
information of suicide cases with a history of psychiatric
consultations. The background characteristics of those
who died by suicide included a higher proportion of
females, middle-aged individuals, the unemployed, and
those living with others. Regarding the circumstances of
the suicides, a higher proportion occurred on Mondays
and by hanging. The number of days between the last
psychiatric consultation and the suicide act indicated
that suicides tended to occur within a short period after

the psychiatric consultation.

In Japan, the analysis of suicide cases using postmortem
data is still in the stage where active data collection is
necessary. Continued investigation of postmortem data
has the potential to provide a foundation for suicide

prevention efforts.

Limitations

This study’s data was constructed based on the
information available at the time when the police had
inquired with medical institutions and when the target
documents were received by the medical examiner.
Therefore, it is possible that some information was
unknown at the time the documents were submitted to
the medical examiner. Additionally, there may be
confounding factors that were not included in the dataset
into

used in this study, which must be taken

consideration.

The following research limitations should be noted: First,
this study only focused on individuals who completed
suicide, and thus, does not examine cases of attempted
suicide. Second, cases involving multiple methods of

suicide, such as taking medication followed by hanging,
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could not be tracked.
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Abstract

Effective disaster response within the Incident Command System (ICS) depends on rapid

and diverse situational information. This study quantitatively compared disaster
information obtained by a Human observation group and a Drone observation group using
entropy-based metrics and an integrated information quality (IQ) score. A simulated
disaster field experiment was conducted in Indonesia. The Human observation group
(n=20) recorded events through on-site patrol reports,
group (10 flights)
events were categorized and analyzed using Shannon entropy, entropy weight method (EWM),
and a time—normalized 1Q score. Group differences were tested using Welch’ s t—test.
The Drone observation group detected more disaster events across all major categories
and showed higher entropy values, indicating greater information diversity. The mean
1Q score was significantly higher in the Drone observation group (10.6) than in the

Human observation group (2.5) (p < 0.01, large effect size), indicating substantially

while the Drone observation

recorded events based on aerial observation. Detected disaster

greater operational information efficiency under aerial observation

KEYWORDS: ICS, UAYV, Information Quality, Disaster prevention, Risk management

1. Introduction

In recent years
severity of natural
earthquakes, floods,
intensified the need for rapid and accurate
situational awareness during the initial phase

of disaster responseV.

the increasing frequency and

disasters such as

and fires have

Emergency operations
conducted under strict
and the quantity and

must be time and
resource constraints,
of available information strongly
influence the of
decisions?. The Incident Command System (ICS)
is an internationally standardized command and
control framework widely adopted in disaster

and

quality

effectiveness command

emergency management, providing
structured coordination through functional
AR - WEER FEA mebine@cis. ac. jp
TR RT fERE IR REEENR TR
Faculty of Risk and Crisis Management
Institute of Science

(2024 2 2 A 20 A4+, 2024 4F 3 A 11 A3 - i)

Chiba
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sections such as command, operations
planning, logistics, and  information®.
However, the operational performance of ICS

depends heavily on the completeness, diversity
and timeliness of the information supplied to
each section®?.

Conventional disaster information collection
has largely relied on human visual observation
and ground patrol, which inherently
limited by field of view, accessibility,
responder safety constraints?. As a result,
collected
fragmented and spatially biased, particularly
4, 5). In

vehicles

are
and
information often becomes
in complex or hazardous environments
years,
(drones) have attracted increasing attention
as a tool for disaster assessment because they
can rapidly acquire aerial imagery, wide—area
visual coverage,

recent unmanned aerial

and geospatial information
that difficult
dangerous for responders to access®?.
studies have reported that drone—based mapping

even in locations are or

Several
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significantly
accelerate damage evaluation and situational
mapping 67
many of these studies focus on operational
technical

and aerial assessment can

in disaster zones Nevertheless

usefulness or performance, and
relatively few have quantitatively evaluated
the contributed to
structured command systems such as ICS.
information—-theoretic perspective

information

informational value
From an

Shannon entropy provides a
quantifying

distribution

for
and

mathematical framework

information

balance®.

diversity
Entropy—based approaches have been
applied in fields
assessment, resilience measurement, and event

detection
9,10)

such as disaster risk
in crisis-related information

In addition, the Entropy Weight
Method (EWM) has been proposed as an objective

in

networks
weighting technique multi-criteria
evaluation, enabling indicator importance to
be derived from statistical dispersion rather

t»Y. These approaches

than subjective judgmen
make it possible to quantify not only how much
information is collected, but how structurally

diverse and discriminative that information

is.

Despite  these methodological advances,
limited research has compared human
observation and drone—based observation
within an ICS-oriented framework using
entropy—based quantitative metrics. Few
studies have examined how differences in

observation modality affect the diversity,
priority-weighted value, reporting
timeliness of disaster information

and
event
supplied to ICS decision processes.
Therefore, this study
comparative framework between a
condition (human observation) and a drone-
and

establishes a
no—drone

assisted condition (aerial observation)
quantitatively the
disaster event data using entropy measures,
entropy—based weighting
Information Quality (IQ) score. Through this
approach, the study aims to demonstrate how
drone—based the
informational foundation of ICS and improves

evaluates resulting

and an integrated

observation enhances

decision—support capacity in disaster
response®®¥.

2. Objective

The objective of this study is to
quantitatively compare disaster information

obtained by human observation and drone

observation within the Incident Command System

(ICS) framework, using entropy-based metrics
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and an integrated information quality (IQ)
score.

3. Methods

This study was conducted in a simulated
disaster field environment in Indonesia
Within the experimental area, multiple
disaster events were prearranged, including

debris,
trapped victims,
and fire—extinguishing

collapsed structures, fallen trees,
fire-related indicators,
hazardous fragments,
equipment.
advance, and all observations were recorded on
an event—by—event basis.

3-1. Experimental Conditions

The comparative conditions in this study were
defined as the following two groups.

Condition 1: Without drone (human observation
group)

Twenty participants individually patrolled
the field site and recorded visually confirmed
disaster events using a tablet-based chat
application

Condition 2: With UAV (UAV observation group)

A drone was flown 10 times to observe the
same field site from an overhead perspective
the
footage and recorded detected disaster events
using a tablet-based chat application. The
experiment employed a DJI Flip drone (DJI; 2.4
GHz Wi-Fi, maximum resolution 48 MP
size 1/1.3 inch),
simulated disaster field,

Event categories were defined in

Five operators reviewed drone video

sensor
which was flown over the
and the captured
aerial video was analyzed by the operators.
Because one drone flight enables simultaneous
wide—area observation compared with a single
human patrol, the number of drone trials was
smaller than the number of human observation
trials. To address this imbalance, event—level
normalization and variance—robust statistical
testing were applied. The number of UAV trials
(10 flights) determined based
operational feasibility and the assumption
that a single aerial flight enables wide—area

was on

simultaneous observation compared with one
individual To
environmental variability, all flights were
conducted within a limited time window under
stable daytime without
rainfall or strong wind. Although atmospheric
not
manipulated, no substantial visibility or wind
fluctuations were observed during the data
collection period

human  patrol. minimize

weather conditions

conditions were experimentally
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3-2. Disaster Information Entropy

The data obtained under both conditions were
distributions of
Shannon’ s

frequency
disaster

organized

categorized
information entropy H (1) was then applied to
quantitatively measure the diversity of the

as
events.

observed information, defined in terms of
distribution balance and coverage
H = —-) p;logp; (1)

Here, pi denotes the occurrence probability
of event category i, defined as pi, where Ni
is the number of detected events in category
i within a single trial, and m is the number
of event categories

Furthermore, the to ICS,
denoted as T, was measured experimentally.
Reporting time (T) was defined as the elapsed

reporting time

time from event confirmation (visual
confirmation in the field for the human
condition, and in the video for the drone

condition) to successful posting of the event
report message the tablet-based chat
application. T was recorded in minutes and
aggregated per trial for IQ computation. In
this study, Information Quality (IQ) was
defined as a indicator
representing the operationally weighted
amount of disaster information delivered to

(ICS). The 1Q

in

time—normalized

the Incident Command System
score was calculated as:

IQ _ Zgl wiN;

T

where wi denotes the weight coefficient of
event category i derived from the Entropy
Weight Method (EWM). Disaster I1Q was defined
as an operationally prioritized extension of
1Q, emphasizing high-urgency categories (e.g.
victims and fire) by applying ICS—priority
coefficients in addition to wi.

category (6) and the weight coefficient (7)
were obtained by normalization using the
following equations

(2)

di =1- e; (6)
d;
W, =m0 )
t Y. di
As a result, categories with greater

variability in the observed data and richer
informational assigned higher
whereas categories with more biased

content are
weights,
or uniform distributions receive lower weights.
Because EWM emphasizes statistical dispersion,
categories with lower detection frequency but

higher variability may receive larger weights
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3-3. Entropy Weight Method
In this study, weight
calculated using the Entropy Weight Method
(EWM) to the
informational each disaster

coefficients were

objectively evaluate
of

event category. EWM is a method used in multi-

importance

criteria evaluation to determine weights based
on the information content (variability) of
indicator, it enables
weighting that not depend the
subjective judgment of the researcher. In
addition to entropy—based objective weighting
expert validation based on ICS operational
priority was applied to
This hybrid approach

variability

each and objective

does on

ensure practical
integrates

operational

relevance.

statistical and
urgency.
First,
the observed values xij for each experiment (j
= each trial) compute the
normalized proportion (3) according to the

following formula

for each disaster event category i

were used to

1j = yn
D WEY
Next, the information entropy of event

category i was calculated using the following
equation (4).

e = —k Z?:l pl] ln(pl]) (4)
1
" In(n) ®)

Here, n denotes the number of trials. A
higher entropy value indicates a more uniform
distribution and lower discriminative power of
the indicator, whereas a lower entropy value

indicates greater variability and higher
discriminative  power. Subsequently, the
information utility of each event

3-4. Statistical Analysis

The primary evaluation outcome was the

comparison of IQ scores between the no—drone
condition (human observation group) and the
drone—assisted condition (aerial observation
group). As an independent two—group comparison,
Welch’ s t-test was applied. Welch’ s t-test
selected because the groups had
unequal sample sizes and potentially unequal

was two
variances. The significance level was set at
a = 0.05 (two-sided). Effect size (Hedges’
g) and 95%
calculated
3-5. Research Ethics

This study was approved by the ethics review
board of Chiba Institute of Science (Approval

confidence intervals were also
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No. R07-22), and the experiment was conducted
at UBL. The study followed the international
ethical guidelines of the
International Organizations of  Medical
(CIOMS). participation,
subjects were informed about the purpose and
procedures of the experiment, that
participation was voluntary, that responses
anonymous, and that personal
information would be collected. The experiment
was conducted only after consent was obtained

personally identifiable
information was collected, the study posed no
direct risk or disadvantage to participants

No personal identifiable
biometric data were collected in this study.

Council for
Sciences Prior to

were no

Because

no

information or

4, Results
4-1. Event-Level Detection Results

In this study, multiple disaster events
predefined in a simulated disaster field
(Fig. 1) including collapsed buildings and
structures, fallen trees and debris, fire and
smoke indicators, trapped victims, hazardous

and fire—extinguishing equipment—

from the
the
observation group were recorded and compared
at the event level. All observation data were
collected through

fragments
were analyzed
human

Detection results

observation group and drone

event discovery reports

submitted via a chat application. Each
detected event was individually counted based
on confirmation either by direct human
observation or by review of drone video

In particular, the differences were most
pronounced for collapsed structures, trapped
victims, and fire-related events, with the
number increasing by
approximately 1.8 to 2.5 times.
have high priority in the initial phase of
disaster response and provide information that
directly supports ICS operational and command
decision—making

4-2. Information Entropy Based on Event
Distribution

Next, Shannon information entropy was
calculated based the distribution of
disaster event categories detected under each

observation condition (Fig.3). In this context

mean of detections

These events

on

entropy represents not simply the total number
of detected events, but that
evaluates how many different types of events
In other

an index
were detected in a balanced manner
words, the decreases when
detections limited
number of categories and increases when events

entropy value

are concentrated in a
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footage, and these event—level counts were
used for subsequent analysis
L = = ores

Fig. 1 Simulated Disaster Field

W Human observation group

0.75

0 | | | | | I I

Fire

Number of Detections
o
o

o
)
o

Victim Collapse FallenTree FurnitureFall Debris

Fig.2 Mean Event Detections per Trial by
Observation Method

As shown in Fig.2, the drone observation
group recorded a higher number of detections
than the human observation group across all
event categories

are more evenly distributed across multiple
categories.

24

2
16
12

0.8

Information Entropy (H)

04

0

Human observation group UAV observation group

Observation Method
Fig.3 Comparison of Information Entropy Based
on Disaster Event Distribution

4-3. Information Contribution Based on Entropy
Weighting

Not all
informational
categories exhibit greater variability across
trials therefore to
discrimination between observation conditions

equal
some

disaster events have

characteristics;
contribute

and more

UAV observation group

Extinguisher
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In this study, weight coefficients were
calculated using the Entropy Weight Method
(EWM) based on the observed variance of each
category (Fig.4). result

categories such as Extinguisher and Debris
received relatively higher weights due to
their greater statistical dispersion across
In contrast, frequently detected
categories with more uniform distributions
By

scheme,

event As a

trials.

received lower weights. applying this

entropy—based weighting integrated

evaluation became possible based not merely on
but
informativeness of each event category

<
&
S
&
&
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detection counts, on the statistical
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Fig.4 Entropy-Based Weight Coefficients by
Disaster Event Category
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Fig.5 Event-based 1Q Score Distribution by
Observation Method
4-5. Summary of Results
Overall, the results demonstrate that drone-—
based observation, compared with
observation, not only increases the number of
detected disaster events but also balances the
distribution of ICS
simultaneously both
and timeliness.

human

information across

sections and improves

information diversity
Entropy—based 1Q analyses
quantitatively showed that drone observation
strengthens the
supplied to ICS

quantitative terms.

and score

informational foundation

in both qualitative and
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4-4. Integrated Information Quality Index (IQ
Score)

The integrated Information Quality (IQ) score
was calculated by combining the event-level
entropy values and weight coefficients and
further normalizing them by the time required
from event detection to reporting within the
ICS framework. This index represents,
integrated manner, how diversely and how
rapidly high-priority events were identified
The analysis showed that the IQ score of the
group substantially
exceeded that of the human observation group
In particular, the early detection of high-
weight events namely trapped victims and fire—
related incidents contributed strongly to the
As shown in Fig.b5, the
mean 1Q score was approximately 2.5 in the

in an

drone observation

increase in the score
human observation group, whereas it reached
approximately 10.6 in the drone observation
indicating a markedly higher level of
quality under the
The 1Q score of the
drone group was significantly higher than the
human group (Welch’ s t—test, p < 0.01), with
a large effect size (Hedges’ g), confirming
the robust advantage of aerial observation
5. Discussion

In the human observation group, detection
located
confined spaces
to mobility
In contrast,
simultaneous

group,
integrated
drone—assisted condition

information

inside
behind
safety

rates decreased for events

buildings, or

due and

limitations". drone observation
enabled of
distributed damage from an aerial perspective,
reducing blind spots caused by obstructions?.
This difference viewpoint likely
contributed to both total
detected events and category distribution

Event—level analysis demonstrated that drone

observation

obstacles

recognition

in

variations in

increased detection counts and
improved distributional balance across event
types. These findings
previous aerial
reporting coverage
capability improvements
particularly notable for high-priority events
such as collapsed structures, trapped victims,
and fires, which are closely linked to ICS

operational decisions?.

consistent with
mapping studies
and detection

are
disaster
improved

2,3)

Detection were

Beyond detection quantity, drone observation

increased event distribution diversity
Shannon entropy analysis® showed consistently
higher values in the drone group, indicating
reduced category bias. Because unbalanced



A fEHEE T, No.8-10, 37-43, 2026

information can influence situational
assessment within ICS4), broader category
coverage may support improved  command
awareness.

The application of the Entropy Weight Method
(EWM)®? enabled objective evaluation of event
importance based on statistical dispersion
High weights assigned to victim— and fire—
related events were consistent with their
Although categories
“Debris”

and therefore

operational relevance4).
“Extinguisher”
statistical

such as and showed

high
received larger weights, this reflects dataset

variance

variability rather than life-saving priority
Hybrid weighting approaches incorporating
expert—defined urgency may further refine
evaluation models.

The IQ score integrates event volume, weight
and time,
evaluation of weighted information delivery to
ICS. The drone observation group demonstrated

Several limitations must be acknowledged. The
study was conducted in a simulated environment
and does not fully replicate real disaster
complexity®. Trial independence may be
limited due to repeated observations within
the same field. The UAV
smaller than the human group,
flight provided
Environmental
variability may also influence detection
Additionally, the 1Q
framework emphasizes weighted event volume and
reporting efficiency; future should
incorporate explicit metrics
(e.g., precision or recall)
robustness.

reporting enabling structured

sample size was
although each
coverage.

operator

wide—area
factors and

performance. current
work
correctness

to strengthen

Future research should extend this event-—

based framework to real-time ICS systems,
multi-drone operations, and diverse disaster
scenarios, contributing to continued

refinement of quantitative evaluation methods
linking information acquisition and command

decision-making®*?¥.

6. Conclusion

This study quantitatively
different
human

evaluated how
methods—
drone—based

information collection

observation and

observation—affect the quantity, diversity
efficiency of
information supplied to the Incident Command
(Ics)

environment

and transmission disaster
disaster
included

Entropy

System in a simulated
metrics
the

integrated

Evaluation
information

Method  (EWM),

Shannon
Weight

entropy,

and an
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significantly higher IQ scores with a large

effect size, suggesting that drone-based
reconnaissance may enhance ICS information
acquisition processes. Timely information

delivery is widely recognized as critical in
emergency command performance®®.

Entropy—based evaluation has been applied in
disaster resilience and information diffusion
studies®”®, but its explicit integration with
ICS-oriented operational assessment remains
By linking entropy
this study
structured

comparatively limited
metrics with ICS structures4)

provides for
of

empirical support

quantitative evaluation disaster
information quality
This research was conducted in Indonesia, a

disaster—prone country exposed to earthquakes

floods, and wurban fires. Evaluating the
framework in such a high-risk and
infrastructure—diverse context supports its

broader applicability.

Information Quality (IQ) score incorporating
reporting time.
The results demonstrated that drone-based

observation not only substantially increased

the number of detected disaster events
compared with human observation but also
balanced the distribution of information

across ICS sections and significantly improved
information diversity. IQ score analysis with
entropy—based weighting showed that the drone
observation group significantly outperformed
the human observation group, with large effect
These findings indicate that drone
observation is not merely a supplementary data
collection method but a practical means to
improve situational awareness and decision
quality within ICS operations

sizes.

A Kkey contribution of this study is the
quantitative demonstration of drone
effectiveness in disaster response using

entropy—based and integrated metrics rather
than qualitative assessments alone. By linking
evaluation to the
standardized ICS framework,
both academic significance and high practical
applicability.
In conclusion
effective

internationally
the results have

drone—based observation is an
the
disaster information foundation of ICS in both

approach for strengthening

qualitative and quantitative terms and
initial response and
improved decision—making. The
framework proposed in this study is expected

to be applicable to real disaster training,

contributes to faster
evaluation
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multi—-agency exercises, and expansion to
different disaster types and regions.
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BHUREICEAMEEZ B R ADILERE, BEROMEIL
HRZHICH BRAICHH D, AR, fEBEN R
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AalDFEEAEITIICY 72> C, BEOBIRICHEEDLLE
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Factors Contributing to the Succession of Anniversary Events
Originating from Natural Disasters and Infectious Disease Epidemics
A
(FERZEXRE
Kazuo FUJIIMOTO!
(Chiba Institute of Science')
H AR E - ERIATORBA BRFEICOIEMTE ICE AT TTH ), [Hlr]HhE E B E T RN SR

S THEAL TOWDFEFIDG, A LKET D720 D E R %
LT DZENTENIR, 5%, ol Ao i)
ZRMARITHAL T TR AR5 RNESLNDD
DEBZOLNDD, ZOLHRITEIZ OV TR
BRI FEFNT RS -5, 22 TABFETIE
42 100 LI ERTICRA LT B AR E - RYSE T2
IR E T2 JEFATENEFRITOI EFIT FERMRS
NWCEEBREZALNITHIEEZBRET S,

FRIMRONEIE, 100 5L EiTh7=vilki L CiThi
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2L, FOEFATEDOLRR, BRI oTo 5 E &%
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LR EENENEEL THEH LTz, B R#E
2023 4 3 H FAICEEL, [RIZHIRE 2023 45 H 24
HECTLRELIZEDA, 515 MR HRHST 195 HIA,
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Bohic, EOEIN L 60.1% Tho,

AR O BHEFHE 12 B W T RETHN 55 LEE
L7z 123 HEROITEERSREL T, ZOHBERHRIZ ST
R4 MFEASILCWTZAT I DWW, BN [E & X EE,
HBIEIF U - TRT AT D A ST KR A8 U C SO BT &
LEBIORY FHEIToT,

ERIHAE R O CIAE O RE2B £ T, #h
100 LA _ERGICHEAE LT B SR I 5 « Y E AT &l IR &
THEFETEDOIL, ZORAEDRHFETHY, o,
HARKE RPIEA S E CTEDITHELTC, L THERE
AT, 2R LT, 38R RO, 4.8 (LRSI
T, 5.5 IR AT, 6. T3 RANE T, 7.0655 IR
FF, 8. FHERS 7T, 9.2 m R H R, 105 L)
1, 1L U ARASHT, 1207 1] o B, 13, F-HEIR
M) OF 13 HUROITHF 2B EZBVRHEDO R G L
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X EVHAE TIE, [Zom T EEITEIR, VWoLH,
IR ZSDT THRED E LT, [T E R ] EFE T
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HITRAFEATEOSMEILE DL A AT ALBNWTY
7, [ AR EEAT F2 3 5720 O I35

49

Z N2 T (W L2 Z & 1EH0 £, [MkeeFLH ]
[EFATENER N TODEHUT DIV TWD) B ITE D
WZHHEENET D, [RIEITE ] RIEICRAEEE) 0 J& 4
THEEFEETDTE FEEHIET ), [KoTnd
NS B O EFEATEOERICBELT, Mo THDHIL A
DVIRZEIIBHVET DT OV THRRAT,

BEDITETHEFE AR ]EL THET N TWTZNE
BEBLEZA, FAETENREFITON TWHER
X, TEE LD TR, TN—REY T DMBE DO ],
TE A B 72 [ KRR, Tt A - Rk E o BE ), T E SR
WX T DRMOR], T HEEORE -V —F— v ],
MTHEOBIEI - AT 47k, TS - RO | T
HHIEERSLI LT, BELT, 5%, BFEITHEER
W ETofEE, T AR &7 &), T8
DOFEEOHN |, TRHLOF AL | THHZEN 5o
770

AWFZETIE, B4 100 FLL ERTICHAE LT B R
o RYYE A TA RIS T D AETE O L BAEL Mk
LTCEMSN T TEEXRELT, B,
BRI, EBORHEZITY, ThbOfE BE2EX T,
ERICOIEEFITEDRRS N TE B R A 5T
L7,

AWFFRIEE 24 [BI(—M)E LB 2 —AF5E
A3 Bh Rkl 2 | OBk & 32 F 7= b O CTh D, BIA - k-
HRE LT O BIFRASALTIE, BRI A ~ D ZRIZE K Y
HEROFAE~OTH ANz, L THEE#
T5,

P EDU N

1) BEAR—IE . AAREHO AL F TR IAT O
FUIE, MU 2 SR, No.47, pp.5-8, 2020.

2) ik A 1967 FPBUOKEFEOLERTFIELE LTO
(ZHEZHEPDORLEBAME DY |ORKL - fik
for - W B 9 2 A - B 52, ARKFEFRT, Vol.39,
No.2, pp.157-174, 2020.
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Dissemination of the Incident Command System in Japan through a
Certification Program

EtE
(FERZEXRZE,

BEREN, BARE', NMIEK?, BH R!
FREZRERZ R %)

Hitoshi IGARASHI!, Masato EBINE" Yoshinobu SAKURAI!, Kenta OGAWA? Ryo TANAKA'

(Chiba Institute of Science!, Chiba Institute of Science Graduate Program?)

Incident Command System(f » > 7 > K » <
R« 27 L) (BLTFICS) i, 1970 RO KE AV 7 +
V=T MITEFE LT KB ARER K ST x L, 25k RY
BED U RE T " 2 K ARY, BIREE H L= %
DB ESNI- B ISV AT A THDH, AR—YT
X, HEELV— L EEEH L HES, [FARE KK T
I, IR AR TH o720, @R AR
AN 2 DN— )L TITEN LT, ZOREE, 1HH#
D—TALNTET, FROSERE - H AT, LS
FDOARFE—HDR—ADIER AT, ILIZKMROA
2R B IS LD, BB BTt ol v %
DA NMHERH LN 2o T2[1], BATE 1995 4Fpifh
RIE RS, 2011 AR A AR KRS, EHIT1E2024 Fhe
BB HERIZB W TR FRE RS L TE T2,

ARFEIL, KEMBOMELEET ICS DEEEAR
HICEAT LI BHEE 2, T 0% KA &R
FEIZOWTHER L=\, FD BT, RIS H 252
RIE VB ETHIET, ICS OEWNY K OfEEE SR
THLDOTHD,

2001 FEDOKEFIFSZ R T B FREZZT, Ty va
KRBT K DRNLHERE & K EXSICEAD 54T
ORI, R, R T T o« THIRICR L ICS
DA LFERERBIL L[], £, KEFIIEA
FHHEEJT @ Emergency Management Insitutute (EMI)
ZE U, ICS R EITE 3 2 7o O BRI B 2580 L
72. ICS 1%, ICS-100 (FE#¥) , 1CS-200 (H#%k)
ICS-300  (E#%) , 1CS-400 (SHEEH#REE) @ 4
DD LAYV E I, WHES~DSN, EMI O A
VE—Fy NEEEEE, & LUVEERORBRE
I Lo TEKEGTEX 5, HANDEETOREE
ILFRECTH - 72723, 2005 T A0, KEIC L DH%f
T 0 i D FALITEEY, ICS O JBIE 13K EN# A% 78 7]
BRFEEEFREFT LRI TE D AMICR o,
ARHNTHAN D D ICS EREUFILINEE L 72 572,
nN&=Zr, E51%, IFXT VT 4vvaanre
7 malEKRT: (Justice Institute of British Columbia : JIBC
- NN REREAT BB RE) O R aERE

oo — R AR LT-BGR S, BRICEITS ICS &

-
—
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K& UG BE D ST DWW T RIR 72 & NS M BUF &
2018 4ED 6 2 FEMT R W e & DN R 28 AAII 2 1%
T, HARTHHED I & B IS O 7= O OB E i
DIERZ 157,

2025 4F 4 HBUE, EENITET 2 TERZERKFED
9= & JIBC & CEBRZEA T4 2 FEI W I FHR D B
Ex2EML, £ 250 475 1ICS-100 DHHE 2% 3 L
BRIZAHR LT 5, 1ICS-100 DOHFHEIE, 8 IHFR] o EE:
L 60 OB TR SN TEREY HAETZHRT S Z
LMRAHETH D, 1CS-200 72 EHfE OB & 3 Al HEIZ 72
% X9 NBC & DMkt L T\ 223, 1CS-100 D
ENE R NIRER T D=8, BEIL ICS FEMEEE
DE RN DTN D,

A AT, ICS % AWV 7o S ERER IS IR T2 BRE R
Thbd, LnL, ICS ODHEEIFEEIZ DMAT, HBA,
HERE CEAIN TS, 4k, KEBHIERE
ERRET LR TR T 4 THIE, NGOs, HEPS
SR, —MTT R & DA DN Y v TF—
A7) EPBERIEEZIT O Z 0%, PR K E
MEELTEETHLIEEZEZ DN, KETHEAIN
TW5 ICS B HARDKFEWEX ISR TH D &
BET 5, Lo T, FEKRHIEL X IRFHEET
RO [ZE380E &35 28T, 1CS SN X
NEZDANENEIRED, ENTOERIZEND &
Wz 5,

ICS #EH Z BRI FS5E % 2012 026 5.2 T
THUNZ, SKIEDININ 2 228 B S5 35 5k SR ASE 3 B K= D
Z: B R. Randall F3lff ONZ D.Stallber FCIZHT L 720,

235 3CHK
1) Is-100b Incident Command System 100, US Federal
Emergency Management Agency,2017.
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Crisis Management and the Role of Clinical Engineers in the Medical Field
BAEX'
(EVWFEHR+FRHEkE BRRIFEMER
Keita SAIKI!

(Clinical Engineering Department, Saitama Red Cross Hospital')

AFEHTIX, REGREFOBLEND, [EFRBISIC
B FT= 72U AT ~DORHGE, BR LS o&Eiz>
WTE T D, R T E1L, EREESROBRE-&
HAHSEMEECTHY, ZOEBO— DI N T E
DEAEMBH D[], DIRFITIC BT, DlROH#EE
—FEIICREBT AN LOMEEDR R R THY, D
ZRIERL, FINORE LA THHEERERLR
D[] FHIARZR BOLE T4 (MICS : Minimally Invasive
Cardiac Surgery) TiZ, fEkOEHEIFICRDY, A0l
DONEZER dem YIBHTHZ LT, FRIZOOE T2 %
L TWD[5], ZOFAMTIE, EOBIRICEIRE Z4f A
Uiz L, & O8RS i & [0 45 5 150
WHIL, Eilkiz N THiCEEsR kL, A7 Taiicik
DT LV TRAZEK TP B BREEEL WD
(11

ZORD7RFIITIE, BRIE T IC LD H L, A 52
W, RN A, RYYE 2R E RO S IHEY A7 3 A
BRI R OB IRE A5 81285 FRgE M | 13 &
BRAIHED —>L L THERSNA[2], Mo F 13
FLSEEALAUIE, AN AT 300 0 7 kAL P 3 o b R P 5 L
MOHRREENHDIZH DB T, BHIEDITHE=2Y
VT FIETIE, R 78R NIRS GIEARIMy 6 i) LA
TSN HIENZLL, il 7T Fa—F RRDH
TWDHDOBBUR THL[2],

AGHFETIE, SV ALT R A—HBERICERL, RIE
R E BT 52T (K 1), PR MmO 1
Jetge 2 IR BB B I CE D AT HEMEIC OV T
WETD[3]. AL, BRAFE T L, HEO
AL D MBI RE D B % HEE LIS D HTBE D H 55K
HTHY, i Z2tom EIicFELEEEZ TS
(4]
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B 1 7SVAFHT A—Z DWW

SR IZBAELES T R THDN, WO AL DO
MARHE L —EDOFERE R T Al EEMEN A2 D odH 5,

ZOIH7 AT, BRSO EICEE F
O7, ER LT FEEOHEEEIC > THAbND
RELDTHD, T ziL, RFEED LRI = F
IRA—F—LOHEEEICLY, B =— XL TeE=4Y
VMO N A REL 72D, BRIR TR OB
b L DD, ZIkAE - 2 B IC LD E N, 4
%O E I BT D ERIRHI DR b L BE L 2D
PRIZEBWTAR AR EZRDTIEAD,

AFEHABELC T, MR LR Brbo Bz Lt
2, RO EFRLEEEOHY FIZONT, NE

DEREL M RO T,

235 SR

1) ENAEBREEIE v 2 —. TATDESERE & 2
OREER] , BARMEAR S HRE, 67(2),

115-121, 2019.

2) Nishida H, et al. 'Early Detection of Limb Ischemia
during Cardiopulmonary Bypass Using Near-Infrared
Spectroscopy.' Ann Thorac
2017;104(1):100-106.

3) AT, TERR Tt b o&RI L 3R], ER

T Y v —F /b, 45(3),210-217,2021.

Murkin JM, et al. 'Monitoring cerebral oxygen

Surg.

4)
saturation during coronary bypass surgery: a

randomized, prospective Anesth Analg.
2007;104(1):51-58.

5) RRIL—BB.  [TMICS Fficis T D IBRAB) O BLIK &
AEE] B AR E M E SR T S MRS, 49(4),
202-209, 2020.

study.'
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Towards the conservation of Asarum takaoi var. hisauchii, an endangered
plant in Choshi, Chiba Prefecture: compatibility with basic biological
researches and conservation management of threatened taxa

BEXA, MNE M2 BERE—?

BAREH’

(BEZXZDRFEYMFHE !, FTERZRZEEEEZE . SFOo4H/1—09)
Taiga KASUYA!, Takeshi KOHAMA?, Kyoichi MIYAHARA?, Naoya INAMOTO?

(Department of Biology, Keio University!, Faculty of Risk and Crisis Management, Chiba Institute of
Science?, Choshi Geopark®)

Y= YA Asarum takaoi F.Maek. var. hisauchii
(FMaek.) F.Maek.1Z, 7~ /AR YR H T A A |@oOE
AHTHA A. takaoi DIEFEEEIND, A AEA Y
Thb, ZOo AT EIT P T (R8I, s B,
TR, ZHR) THLN, TR 1HICH SR
9 5[1], Ohba et al.[11ixBkT-HTND 4 HiH T, X
T A A ETERERINIE I L 7= > T A A J@ W D 43 A % B
BINZL, TERER - AEBRURHE AR AL SRR, Thba

=Y A ThD DT T, ZD%, $h TN
MNEZDH T I A B DT A BN HRESND
eI, ENOLOEFTRBEORBHENGELLGERS, &
SITHARL T 20 FEREE O TEREW) - A RERORF I O LL g 2
7RI [2],

BT AASBREY OFEA X E N BATSNDIE), B
¥, 7RSO R & E AR O /NI Ko T
BAisSND, LnL, ZNS0Hh ERE3ELS, o1k
BEANZ L, EBIZ, BT A A J@EwIL, FED4
Bl EGEWZDIZR IR B Iz, Bbi
7o = LGB AR B Lo MEA B, SR AT
RO E R T O ERER Z<RBOLNTWD, B= 311
U R I T A D R AR 9 DR T, TIE
VR T1 1 XZ DBEFN O S5 AR 8D H L7 B I T HBBR A I K
R, TS TCVWD, TERERIICY, Bk oA
THEH T A A BT EVIREZL DL, FEOH
J7 R0 8 DN E DR NG, UREY 7B = 3%
T ETERIN T HTENTED,

PLEDZEMD, Sk H00 74 A @i
B3, FESHIG 2 NI FET D B = YA EEIZR
DOYHRECTHDLONEINE, HEICHRFTT DL EAH
B, IHIZ, Sk HICOML, B2 AU ERIES
NTCWBITHAJBED I, TER TIXLYRUANS
BOW TR EEREADIGRESNTEY, ISR, #
BT D ENEERIN TS, gk TTNICBAFT5Z0
T OAE M 2 HSIZRDILTWDD3, EEICZE DD
Ho 1 #isE, ABFBREED NARRGERA /U ck
B EDE RO fERICHEL TN D, D728, 20D

52

T D A= 5 0D 7 4 B LS SR 42 3R OO Bl N7 1T R
DIETHLN, IREREHMFTT 292 T, ZotEhE,
UL T 2058 RE L O R BRSO B AR A S 20
BTHZENEETHD, TITHEDLIE, $hrHiicy
L, ek, B AL v ERARENTWAD T HA
JRRED ORI ANT T, BRIEREE], RO ASAEE
BRBEEZBACTHAETIEELIC, TORFCEENIMESE
AR 5760 D ISR 2 21T o7,

2021 4 3 A5 2023 4 8 HIZh i CEANIRIE 2T
VW, TERSEFTTO 2 EXD, PP o ERARK
NCWBH T A A BN DOIEEE 5 WEHREL,
DHL 1 HUETIX, ZOH T A B DB R,
JE P O AP B BRIE AR AICIA L 72, £72, &
FEAEATCHAR RS IE DFEIT ISR W THIR T 2720, &
BR, WZR)IR, BHIRICT, PN BLOE
NERIR I T A A B OBE, FF16 B INEL T,
IHBAR 21 BEBHE T, BRI B X ONE A
EOIRNT 21T T2, 3D DNA 24 H L, Mig-seq &
Lo THERR L= HE50 5 & 2 %L T SNP BT 21T\,
55107 SNPs B IC O W TR LIEIC KV R AT 21T
72, F77, Structure T AT T CE B OB SIS
ZEALMNIL, FOREEMND Delta K fEE 2 (LnP
(K) ZH ML, f/e e O (K) 2 HEELT,

AFEHE T, DL EofEREREL, shrHcofmT
DA T A A B O R AT BAGR, HIERR SRR B P
WZDWTELET D, SOIZ, HEDRSk T A/ —7
ZEr A= HMEEENIC B W TEEL TV D, Z
DI T A A JEREY) O A B ISR EDED A I DU
T, MEIRO R T AW O I e L, T DRk %
TEALIRREEEOMNLOFEFEL TR T 5,

ZE LR

1) mHEE B 5, TIERFHESEImTE AR R
WHoet v & —#H, 10, 10-13, 1990.

2) Ohba, H., Fukuda, Y. and Tsuruoka, S., Journal of
Japanese Botany, 64, 225-231, 1989.
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A Comparison between Japanese Risk and Crisis Management
System and Human body's Immune System

hnakEsE—ER '
(FERZKRY BHSHEPHERMELTERE

Kenichiro Kato'
(Chiba Institute of Science Graduate School of Risk and Crisis Management
Department of Risk and Crisis Management')

FERICIEVR ELMER ST BB LN S >7-5912,
HEEENIIARE S EIZLToKLDNRRNWEE b
72035, bebla—ou X TIEH ML L R R
T CTRFH &/NFH (AME) DR RS, RErIZ
FBRILF IR L TWAEWIF Y RN SIRAE LT R
WD, TDT-DOINNS B ARESFHIEE L, AW
EMB ARESTFHIEHNZ SN T LR E B & (L T
AL LT,

72 B BT O LR B O BRSO R E,
K OEF OIS mOBEREL T HEL TEELE,
NBEDORPE AL, — B - ZREH3E - —IRBHE O
il L7 oz, —IRBATEIE —IRBHEINE LD TH KRR
P LRI, SRS E LT D, £ LT
BESGIEIZIZ TV SBRGRE BV AERR DN B D, AR
FEE RS S DL, BIREEDTEBHCITNE Th
0, T Vo /RERRNELL B UL/ ERGR DS AT RRIZ RIS
THEEZLNTZ,

H AR O fE s BRIRHNE, NROE R L Tk
TEARFE RTINS DI THD,

%3 ik

DIEED B F 50 Y ((ELA), 2023,
)R ERIEREE AR (A ER), 2022.
3)VWHBHBL S & fatsE e GERIEBAEL), 2016.
HRMBE REFE), 2023.
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Centralized Information Sharing in Local Disaster by Use of Incident
Command System (ICS)

MINEKX ! (FERZXREZEXRZER
Kenta Ogawa! (Graduate Program,( Chiba Institute of Science!')

KEEE T HEEEIL, /v T vheavrRev A 2024 4F 5 A 8 HICKEHD) 74 =T MDa—F 4T
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TS ETRA LB RE RER LT T8 EOEMIAE N TEDIREEIT > T, (K 1)
FIETIIFERRPEENSZLOEZ L, RO
EHRGHINRE b, Lo, 2011 FITHAELT
WHAKRERTHLEDOEZZHL, ZNETOHFIN
HEINEN TR T=DTIXZRWD), 2O FIT A
R L 23RN O FFY B IS AT VME I O— It
fEb+%3 Tifo& fﬁ$&Z)§$§?ﬁ$bﬁ%7§>(mELbf_&%x
bivh, Kim X, ICS OIEMICEEERICRITS
THwmig0— ﬂmﬁﬁﬁ MEAHER T2 B DD,

ICS 1, 14 DFERIOL—/WI) B 3 DI/ HET D
ZenTED, DM SR, O #-8(E . OFH 1 KEOHBIEIRRIC & 2 FEEA—
EHNRHD, KEYE KR IGEITIA =2 E M, ICS Tk
D=V TEKZET, PIB A OZHEEY  KEEZSTOAEEESET 1CS ZARMERICHEAHL, £
TRECWIREFRE L RS EIEE ORI 5/ME BEBIEEE I C I IE LA O — b2 T-> QD KEM)
THRNEDBBHD[1], 1CS 1F, s AMECTHAEERNICTE  ®hCIHFEEA O — i b Z X HZ LI IV B TOREL,
Han Tk, KEYERIGOMIBLEX->TWD, Mz bHhb, ICS # HARTHE ALEHRIEAEO— ik

L7§>L AHARTIXICS Z— O CLMNEALTE $TAZLFIAET, INETORERFICHREL 2> T

T RBFEYE S EATORBERE BN TWDLDNARE 7ML A EHRIL A DN REINLEE 2 5,
Tzﬁf&;é&k% T, KA A BEE DR 25 T BN X I T
BELNREAEL CWDEEZ D, 275 3Tk

HARIT/NERDS, BRKEOLEETHD, SHIZ, DETE, A>T hea<wr K27 A 0CS)
TREBEGIEAEL TND, 1995 ORI RESK, K OKEYEB S ~DBEA~ICS OFREEARR & FRE
EH SRR 2011 AEO R AARKERIZZNETO  BEFREN S 72 578 s O M L a1
TR AR E Al 2 D KA - Ik 7R S b7p o 72, ICS FHERF R, 2022,

2 AL TV H AR TR 2 e BER AL TS,
B Ao 18 4 KR S & ORI R kYU T, IR SE
RERAIIZIE, HAERROMIZEHZEER -4 B5 OE A& BT
B & S AV M 2 \Z)HS T 27200 T, EmiciE#e
R T DI 7B L U s (L e o7z, /et
DK EXPRARTIILE WA G L THSIORIE —FET
o RS YAN S ] %ﬁoﬂ\fmxotéy, WBAH729)
CIPS ISRy aWiN S E Aoy it

—77, ICS AL CWAKETIL, TEBG- %22 A
% PR R e L Bl IR B T AR AN i LA [ B

e AR I A e, BIE R SKE SR A

~EEN NS,
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Behavior of Radioactive Cesium in a Woody Biomass Combustion
MIRER ' BHEH’ HEHE’

(BERERAEL V2,

EIRER . REIEE )

Naoharu MURAKSAWA!, Hidetoshi KURAMOCHI?, Yuuzou MANPUKU?

HEE
(4)

(Fukushima Prefectural Centre for Environmental Creation ', National Institute for Environmental Studies?,
National Agriculture and Food Research Organization®)

BE RN TOREANATAOREFARFZRBITS  TARTAVNTEDHIL TS JIS Z 88081 & AN EEH
ZEMICE T2 EEMEEDL0, BEHEET YA EHEIO 1 JBICHERL TfTo70, 2 2 (ZHET ADORIE
ST ONWTEEDT-HDE TR,

(Cs)#REEMNS 100Bg/kg LA T DORESAFA~ A% BRI
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ABE | 48,600 | 0.77 0.09 1.8 1.89 [<0.09[<0.08]|<0.17]27,000 |< 0.001|< 0.007[< 0.006/< 0.013/< 0.04|< 0.04|< 0.08
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