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This paper proposes an international collaborative
project to construct an online synthesis system initi-
ated by the Japanese National Committee for Inte-
grated Research on Disaster Risk (IRDR). The pur-
pose of this project is to facilitate knowledge con-
silience on disaster and environmental risk reduc-
tion by improving disaster resilience, which is an
indispensable element of sustainable development.
This system will provide a free internet environment,
named Design Trend Press, for users in each country
or region. All stakeholders involved in disaster risk
reduction can make and register their own contribu-
tions in various forms on this system, using their own
language in terms of seven targets and four priority
actions specified in the Sendai Framework for Disas-
ter Risk Reduction (SFDRR, or Sendai Framework).
To make this project successful, an international advi-
sory board should be established to supervise the on-
tology of the keywords to be used for the classification
and categorization of individual entries.

Keywords: national synthesis, online system, disaster re-
silience, Design Trend Press, Sendai Framework for Dis-
aster Risk Reduction

1. Introduction of Sendai Framework for Dis-
aster Risk Reduction

In March 2015, the 3rd UN Conference on Disaster
Risk Reduction was held in Sendai to adopt a proposal
entitled “Sendai Framework for Disaster Risk Reduction
(SFDRR) 2015–2030” [1]. It is the basic document to
guide global activities for disaster risk reduction (DRR)
at local, national, regional, as well as global levels for
the next 15 years until 2030. In SFDRR, “resilience” has
become the main concept for disaster risk reduction. Re-
silience is defined in this document as follows, based on
the 2009 United Nations Office for Disaster Risk Reduc-
tion (UNISDR) Terminology [2]: “The ability of a sys-

tem, community or society exposed to hazards to resist,
absorb, accommodate to and recover from the effects of a
hazard in a timely and efficient manner, including through
the preservation and restoration of its essential basic struc-
tures and functions.”

To secure the improvement of disaster resilience, SF-
DRR sets seven targets for disaster risk reduction in Para-
graph 18: four output targets and three input targets.

The four output targets are the disaster risks to be re-
duced:

1) global disaster mortality;

2) the number of affected people globally;

3) direct disaster economic loss; and

4) disaster damage to critical infrastructure and disrup-
tion of basic services.

The three input targets are the tools to be used to
achieve the four output targets:

1) increasing the number of countries with national and
local disaster risk reduction strategies by 2020;

2) enhancing international cooperation to developing
countries; and

3) increasing the availability of and access to multi-
hazard early warning systems and disaster risk infor-
mation and assessments to people.

To achieve its seven targets, SFDRR introduces four
priority actions in Paragraph 20 to be taken “within and
across sectors” at every level. They are:

Priority 1: Understanding disaster risk;

Priority 2: Strengthening disaster risk governance to man-
age disaster risk;

Priority 3: Investing in disaster risk reduction for re-
silience; and

Priority 4: Enhancing disaster preparedness for effective
response and to “Build Back Better” in recovery, rehabil-
itation, and reconstruction.
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The word “science” appears only once in SFDRR,
in Paragraph 19(g), as follows: “Disaster risk reduc-
tion requires a multi-hazard approach and inclusive risk-
informed decision-making based on the open exchange
and dissemination of disaggregated data, including by
sex, age and disability, as well as on easily accessible,
up-to-date, comprehensible, science-based, non-sensitive
risk information, complemented by traditional knowl-
edge.”

The abovementioned paragraph states that DRR should
result from decision-making that, based on inclusive risk-
information, applies to all hazards. Thus, the role of sci-
ence in DRR should be summarized to have some mech-
anism to fulfill the following four requirements, that is,
to:

1) support open exchange and dissemination of disaggre-
gated data;

2) provide easily accessible, up-to-date, comprehensible,
science-based, non-sensitive risk information for all
decision makers;

3) evaluate individual information with reference to the
seven targets and four priority actions proposed by the
SFDRR; and

4) be complemented by traditional knowledge.

In 2015, two other significant frameworks were agreed
in addition to SFDRR: Sustainable Development Goals
(SDGs) and the Paris Agreement on climate change. All
of these propose that improving disaster resilience is an
essential element for sustainable development [3]. It is
suggested that promoting science and technology for the
improvement of disaster resilience by implementing the
seven targets and four priority actions of SFDRR will be
vital for global sustainable development.

2. Activities of the Japanese National Com-
mittee for IRDR Sponsored by the Science
Council of Japan (SCJ)

Integrated Research on Disaster Reduction (IRDR) is
a decade-long initiative in the field of science and tech-
nology. It was started in 2008 to deal with the chal-
lenges brought about by natural disasters by mitigating
their impact and improving related policy-making mech-
anisms co-sponsored by the International Council for Sci-
ence (ICSU), the International Social Science Council
(ISSC), and the UNISDR. The Japanese National Com-
mittee for IRDR was established in 2009 as a committee
of the Science Council of Japan (SCJ). In January 2015,
the Japanese National Committee in collaboration with
UNISDR took the lead to organize the “Tokyo Conference
on International Study for Disaster Risk Reduction and
Resilience” to clarify the role of science and technology
in DRR. It resulted in the draft “Tokyo Action Agenda”
and “Tokyo Statement,” both of which were regarded as
significant inputs for the adoption of SFDRR.

To secure the role of science and technology at the
implementation phase of SFDRR, the Japanese National
Committee held another international conference in Octo-
ber 2017 entitled “Global Forum on Science and Technol-
ogy for Disaster Resilience 2017” to facilitate discussions
and pursue steady implementation of the four action pri-
orities of SFDRR. In the concept note for this forum, a
concrete goal was set to motivate all stakeholders to im-
plement four priority actions by developing the follow-
ing two outputs by cooperating in an interdisciplinary and
transdisciplinary way:

1) Guidelines for Strengthening DRR National Platforms
and coordination mechanisms through enhanced con-
tribution of Science and Technology and

2) Periodic Synthesis Reports on the state of Science and
Technology for Reducing Disaster Risk.

Based on this forum, periodic synthesis is believed to
be an important tool to promote the use of science in
policy-making as well as to enhance coordination among
scientific and technological research activities at national,
regional, and global levels. Synthesis of scientific ev-
idence should be realized in a timely, accessible, and
policy-relevant manner. The report should include com-
prehensive knowledge and information on the state of
science and technology related to the identification of
disaster risks, the assessment of the socio-economic im-
pact of disasters, and existing tools and methodologies
for substantial reduction of human and economic losses.
The information should be presented in a clear, easy-
to-understand way for application by policy-makers and
other decision-makers worldwide.

The Forum originally intended the development of inte-
grated synthesis reports through the coordination of inter-
national scientific and technological research initiatives.
This report would be published periodically (i.e., mid-
term and final reports during the period of the Sendai
Framework) to assemble the best practice for implement-
ing four priority actions for the realization of the seven
SFDRR targets. Collaboration should be strengthened
not only among disaster risk reduction communities, but
also in other areas closely related to disaster risk reduc-
tion, such as those concerning climate change mitigation,
adaptation measures, and achievement of the sustainable
development goals.

3. Plenary Session on Periodic Synthesis Re-
ports at the Tokyo Resilience Forum 2017

In accordance with the forum’s intention as set out
above, a plenary discussion on the synthesis was held
between 14:40 and 16:00 on the second day, titled “Ple-
nary Discussion 7 Synthesis.” It was co-chaired by Haruo
Hayashi (NIED, Japan), Brian Doherty (EC JRC), and
Rajib Shaw (Keio University, Japan), with five panelists
and three commentators representing different disciplines,
countries, and stakeholders.
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The names and affiliations of the co-chairpersons, pan-
elists and commentators are as follows:

The co-chairs for this session were Mr. Brian Do-
herty, Workpackage Leader/EC Joint Research Centre;
Dr. Haruo Hayashi, President/National Research Institute
for Earth Science and Disaster Resilience; and Prof. Ra-
jib Shaw, Professor/Graduate School of Media and Gov-
ernance, Keio University.

The six panelists were Prof. Alik Ismail-Zadeh,
Secretary-General/International Union of Geodesy and
Geophysics (IUGG); Dr. Brendan Barrett, Program
Manager/RMIT University; Dr. Fumiko Kasuga, Se-
nior Fellow/National Institute for Environmental Stud-
ies; Dr. Lauren Alexander Augustine, Director/Risk
and Resilience Program National Academy of Sciences;
Dr. Wei-Sen Li, Secretary General/National Science and
Technology Center for Disaster Reduction, Taiwan; and
Brian Doherty, Workpackage Leader/EC Joint Research
Centre.

The three discussants/commentators were Prof. Charles
Scawthorn, Professor/University of California, Berke-
ley; Dr. Rodrigo Rudge Ramos Ribeiro, postdoctoral re-
searcher/São Paulo State University; and Mr. Aslam Per-
waiz, Deputy Executive Director, Asian Disaster Pre-
paredness Center.

In the panel session, Haruo Hayashi provided the over-
all direction of the synthesis report, focusing on its why,
what, whom, and how. Ismail-Zadeh gave examples of
previous attempts at synthesis reports and provided some
crucial viewpoints on the issues to be addressed to en-
sure a reliable and well-accepted synthesis report. Au-
gustine supported the concept of the synthesis report and
commented on how science technology advancement has
affected the progress of disaster risk reduction in the
USA. Li provided an example from Taiwan, focusing on
how science technology is currently used in high-level
decision-making. Following this, two examples of sci-
ence technology regional status reports were provided,
one by Doherty on the European Union, and the other by
Shaw on Asia. Both cases clarified the importance of pe-
riodic reports on science and technology in DRR. Kasuga
provided examples of Future Earth initiatives and empha-
sized the need for integrated research and co-design of
risk reduction solutions. Finally, Barrett provided exam-
ples of effective science communication at the inception
stage of the periodic report. Subsequent to these interven-
tions, Scawthorn commented on the need for an online
synthesis report system, keeping in mind the evolutionary
nature of technologies. Ribeiro pointed out the need for
local-level examples to be included in the periodic report,
and Perwaiz emphasized that the synthesis report needed
to be multi-stakeholder in nature. An open discussion was
conducted, which also highlighted the need to incorpo-
rate young researchers in the synthesis report. It was re-
emphasized that the online system and report should be
published by reliable sources.

Based on the above discussion, it was agreed that:

1) science and technology (S&T) solutions and develop-
ment needed to be co-designed and co-delivered with
other stakeholders, especially with the targeted users;

2) S&T advancement in DRR needed to have a balance
of i) using S&T in decision making, ii) having appro-
priate investment in S&T, and iii) linking S&T to im-
plementation and people’s needs;

3) issues to consider are: i) synergy, ii) mechanism of
realization, iii) stakeholders to work on the report, and
iv) ways to enhance the impact of the report; and

4) periodic monitoring of S&T utilization was necessary
for implementing SFDRR at national and sub-national
levels.

The following recommendations stemming from Ple-
nary Session 7 were put forward:

1. Produce an online synthesis system/platform on S&T;

2. Synthesize the online information periodically as the
basic facts and findings for periodic reports to be com-
piled by the reliable authority/agencies;

3. Make the online system participatory by allowing peo-
ple to use their own language;

4. Use automatic translation functions so that the system
will be multi-layered with diversity in language, user
groups (from policy makers to citizen to students), in-
tervention level (from global to local), and age group
(from senior to young scientists);

5. Link the online system to regional reports/synthesis
initiatives;

6. Develop an appropriate governance structure where an
authoritative body can monitor and control the qual-
ity of information, including its system updating and
maintenance mechanisms; and

7. Make science communication the core of the synthesis
report from its inception stage.

As for the relationship between regularly published re-
ports and the online system, it is suggested that the reg-
ularly published reports would be a yardstick of S&T in-
corporation in SFDRR implementation, which has been
accumulated and monitored continuously on the national
online system. The online system will also enhance de-
velopment of national S&T plans, provide good exam-
ples from different countries and regions, and contribute
to higher DRR education in the country.

4. Online Synthesis System on Science and
Technology on Disaster Risk Reduction

The plenary session concluded that an online synthesis
system is preferred over periodic reports issued by some
authoritative initiatives as the tool for promoting synthe-
sis on science and technology on disaster risk reduction.
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The next step should be to clarify the specifications of the
proposed online synthesis system. At least the following
six questions should be answered as for the system speci-
fications:

1) Why do we need online synthesis reports?
2) What are the online synthesis reports?
3) What is included in the online synthesis reports?

4) To whom are the online synthesis reports addressed?
5) How often are the online synthesis reports updated?
6) What are the outcomes from the online synthesis re-

ports?

1) Why do we need online synthesis reports?

Disaster risk reduction is inter-disciplinary and trans-
disciplinary in nature, requiring different kinds of stake-
holders to work together. It is important for everyone
to have a clear understanding of what DRR is and what
they should do. Online synthesis reports will be execu-
tive summaries of science and technology for DRR, with
succinct updates of important points.

2) What are the online synthesis reports?

The online synthesis report is the national database sys-
tem which will be operated for users’ input and search
in their native languages. This system will cover articles
published for academic journals in the field of disaster risk
reduction. The system will also accept any information
products featuring local and national attempts at practic-
ing disaster risk reduction with flexible input formats.

3) What is included in the online synthesis system?

The online synthesis system will emphasize a holistic
approach, integrating all branches of science: natural, so-
cial, and applied sciences to cover all aspects of climate
and DRR. The system will cover all phases of the disaster
management cycle: mitigation, preparedness, response,
and recovery. It will accumulate important facts and find-
ings published not only by IRDR but also by Future Earth,
Human Health and Wellbeing, etc., to secure the breadth
of the content covered.

4) To whom are the online synthesis system addressed?

The online synthesis system should be the tool to bring
various communities together: science, policy, and op-
eration communities. People at risk or affected, policy
makers/practitioners, the business sector, educators and
the science and technology community, all of these stake-
holders will be the users of this online synthesis system.

5) How often are the online synthesis reports updated?

Existing published reports on DRR tend to be published
only every two to three years in conjunction with major
international conferences. In contrast, the online synthe-
sis system provides “real-time” and “continuous” updates
as the basis for future published reports.

6) What are the outcomes from the online synthesis sys-
tem?

By promoting participation by all stakeholders, the on-
line synthesis system helps to identify gaps and opportu-
nities in scientific knowledge for future research funding,
as well as in education curricula for increasing awareness
of disaster risk reduction.

5. Lessons to Be Incorporated for Improving
Our Online Synthesis System

5.1. Lessons from “Science for DRM” by DRMKC
The Disaster Risk Management Knowledge Centre

(DRMKC), an initiative of the European Commission,
publishes its “Science for Disaster Risk Management
(DRM)” report every three years. The latest report was
published in 2017, and the next one is being prepared for
publication in 2020. This report series may well be as-
sessed as one of the best existing regional syntheses in the
field of disaster risk reduction in terms of both quality of
contents and the fairness of its editing processes.

As a good example of the subjects covered in the syn-
thesis report on science and technology for disaster risk
reduction, let us consider the contents of “Science for
DRM” by comparing the chapter titles of the 2017 and
2020 editions. If the contents of these two editions are
consistent, it suggests that what is to be synthesized would
be apparent in this field. Table 1 reflects the comparison
results.

It is determined that there are at least three common
premises upon which the two reports are edited:

1) multi-hazards approach;

2) disaster management cycle approach; and

3) mainstreaming of disaster risk reduction.

However, the table of contents for each edition was differ-
ent. There was only one common chapter in both editions,
namely disaster risk communication. However, what is
covered under disaster risk communication differs in the
two reports, even though they have the same chapter ti-
tle. Each report emphasizes different but indispensable
aspects of the synthesis of disaster risk reduction. Thus, it
is suggested that there is no established standard content
structure for reporting synthesis of disaster risk reduction.
Creating such standard contents structure will be a new
initiative to be accomplished by determining which indi-
vidual contribution would be systematically categorized
for the synthesis of knowledge.

As a first approximation for such standard content
structure, the following table of contents may be used as
a starting point for synthesis, based on the contents cov-
ered in the two reports of “Science for DRM” under re-
view. This set of knowledge seems to be useful to eval-
uate and monitor the implementation of SFDRR priority
actions numbers 1 to 4.
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Table 1. Tables of contents of “Science for DRM 2017 and 2020.”

Science for DRM 2017 Science for DRM 2020
1 Current status of disaster risk management and policy frame-
works

1 Introduction

2 Understanding disaster risk: risk assessment methodologies and
examples

2 Integrating the Risk Management Cycle

3 Understanding disaster risk: hazard related risk issues 3 Assets at Risk and Potential Impacts
4 Communicating disaster risk 4 Communicating Disaster Risk to All
5 Managing disaster risk 5 Global Synergies of EU
6 Future challenges of disaster risk management 6 Conclusions and Final Recommendations

1. Current status of disaster risk management and policy
frameworks (Priority Action: PA 1)

2. Integrating the Risk Management Cycle (PA 1)
2.1 Risk Assessment
2.2 Risk Management Planning
2.3 Implementing Risk Management Measures

3. Understanding disaster risk: hazard-related risk issues
(PA 1)
3.1 Geophysical risk
3.2 Hydrological risk
3.3 Meteorological, climatological, and biological risk
3.4 Biological risk: epidemics
3.5 Technological risk

4. Assets at Risk and Potential Impacts (PA 1)
4.1 Methodologies for Disasters Impact Assessment
4.2 Population
4.3 Economic Sectors
4.4 Critical Infrastructures
4.5 Environment and Ecosystems
4.6 Cultural Heritage

5. Communicating disaster risk (PA 2)
5.1 Public perception of risk
5.2 Decision-making under uncertainty
5.3 Last-mile communication
5.4 Good practices and innovation in risk communica-
tion
5.5 Linking stakeholders, sectors, and governance lev-
els
5.6 Citizen participation and public awareness
5.7 Integrating tools for prevention and response com-
munication systems

6. Managing disaster risk
6.1 Prevention and mitigation: avoiding and reducing
new and existing risks (PA 4)
6.2 Preparedness and response (PA 4)
6.3 Recovery and avoiding risk creation (PA 4)
6.4 Risk transfer and financing (PA 3)

7. Future challenges of disaster risk management
7.1 To scientists
7.2 To policy-makers
7.3 To practitioners

To decide what individual information to include in the
synthesis report, some kind of international authoritative
mechanism should be established to discuss, decide, and
update the structure for synthesis of knowledge for DRR.
The DRMKC adopts participatory, holistic, and transpar-
ent procedures for compiling “Science for DRM.” This
provides an example of good practice for the process to
be used for the synthesis of knowledge on DRR. Let us
review the soliciting process for potential contributions
accepted by the DRMKC. A public call was made for
soliciting possible authors, reviewers, and advisors who
wish to contribute from December 2017 to February 2018
to the “Science for DRM 2020” report, based on the spe-
cific workplan. In June 2018, selected contributors will
be informed and asked to develop their inputs and pro-
posed contents. In this selection process, DRMKC made
available four documents that regulate the contributor so-
licitation process:

1) Terms of reference;
2) Workplan;
3) Table of Contents description; and
4) Table of Contents matrix.

Terms of Reference defines “Background” as describ-
ing what the report is; “Expectations” as defining the ob-
jectives of the report; “Scope” as specifying the types of
potential contributors; “Organizational Structure” as de-
scribing the editing processes; and “Assessment Crite-
ria” for selecting the contributors. “Workplan” indicates
a draft calendar of key milestones toward the publication
of the report.

The editing style adopted by DRMKC for creating
“Science for DRM” reports seems to follow the “peer
review” practice used for academic journals, which is
widely accepted in the field of material sciences. The
question is whether the current peer review system is the
best method to select high-quality performance for knowl-
edge synthesis relevant to disaster risk reduction because
accumulated information tends to be biased or limited to
English language contributions mainly by academically
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trained people. In SFDRR, to understand disaster risk,
the use of “traditional, indigenous and local knowledge
and practice” is emphasized in paragraph 24(i) to “com-
plement scientific knowledge” in disaster risk reduction.
It is suggested that collecting scientific knowledge may
not be good enough. Traditional/indigenous/local knowl-
edge and practice should also be systematically collected
as an indispensable element for knowledge synthesis in
disaster risk reduction. It is a new task for the synthesis to
establish a mechanism to systematically collect both tra-
ditional/indigenous/local knowledge and scientific knowl-
edge of high quality in each field of the four priority ac-
tions and seven targets. The significant feature of this re-
port is the breadth and thoroughness of the subjects it con-
tains, as well as its participatory, holistic and transparent
creation process.

5.2. Lessons from “Chinotogo” or Consilience of
Knowledge by the Science Council of Japan
(SCJ)

Despite many challenging attempts to publish periodic
synthesis reports on disaster risk reduction, losses due to
disasters are still increasing in both developed and devel-
oping countries [3]. It might be the result of too much
fragmentation and specialization of knowledge in the cur-
rent science and technology for disaster risk reduction. A
“sense of unity” may be lost, which will hamper a total
understanding of the problems. To achieve a significant
reduction in mortalities and losses due to disasters, it will
be required to integrate all kinds of knowledge and wis-
dom in a coherent manner. Thus, significant realization
of knowledge consilience is required. In this paper, con-
silience of knowledge is defined as “transdisciplinary uni-
fication of science and technology” [4]. Even though con-
silience or unity of knowledge – “Chinotogo” by SCJ –
has been recognized as an important topic among science
and technology communities as exemplified by a series
of three recommendations issued by SCJ on “Chinotogo”
between 2007 and 2017, there is no standard method in
practice yet to unify the necessary knowledge. Our online
synthesis system is intended as an attempt to propose a
possible standard method for unifying the necessary data,
information, knowledge, and wisdom for disaster and en-
vironmental risk reduction.

In the first recommendation issued by SCJ in 2007,
three types of sciences were introduced as sub-categories
of sciences, based on their respective order principles, or
nature of sciences: material, bio, and social. The or-
der principle for material sciences is “law,” which will
not allow any exceptions or changes. “Genetic program”
is the order principle for bio sciences, which will allow
changes but no exceptions. Social sciences follow “lin-
guistic program” as their order principle, which may al-
low both changes and exceptions. How could the science
and technology for disaster risk reduction be defined? Can
it be defined as a discipline of material sciences or does it
extend to including bio sciences and social sciences in ad-
dition to material sciences? Research on hazards may fit

in with material sciences, but both disaster management
cycle and mainstreaming of disaster risk reduction clearly
include the subjects contained in bio-sciences and social
sciences. It suggests that order principles of science and
technology for disaster risk reduction may be a mixture of
laws, genetic programs, and linguistic programs. To unify
the necessary data, information, knowledge, and wisdom
in the field of disaster risk reduction, these differences in
order principles should be taken into account in designing
an online synthesis system.

A 2007 SCJ recommendation made another insightful
distinction between the types of science: “cognizing sci-
ence” and “designing science.” “Cognizing” science is
the science of studying and exploring “what it is” as ex-
emplified by material sciences. In contrast, “designing”
science studies “what it should be.” Science and technol-
ogy for disaster risk reduction exist for reducing damage
and losses due to disasters. Thus, science and technology
for disaster risk reduction will not resort within material
sciences only. In other words, designing science is also
needed for science and technology for disaster risk reduc-
tion science since it contains aspects of bio-sciences and
social sciences. It should be noted that this does not mean
that there are two separate sciences – one for cognizing
and another for designing. Every scientist and engineer
should be aware in their own research and development
that exploring what it is and making it what it should be
are two sides of one coin. Since the present status of the
three priority actions from SFDRR – governance, invest-
ment, and practice for Build Back Better – needs to be
changed for improvement, designing science for disaster
risk reduction should be part of knowledge synthesis for
disaster risk reduction.

In the field of disaster risk reduction, the latest and ad-
vanced science-based technological solutions are not al-
ways the best solution. Cases of local technology, which
have been used for many years, may often work effec-
tively and affordably. In the former case, those who find
or invent such solutions may receive high peer assess-
ments from their professional community, while nothing
will happen in the latter case. This might put biased pres-
sure on them to look for a new and advanced solution for
disaster risk reduction without considering the feasibility
of its implementation. However, it is important to evaluate
any solution in terms of the real contribution it can make
to reduce the damage and losses due to disasters, and not
by whether it is a new solution in that particular area.
Thus, it is suggested that a proper social scientific eval-
uation should be performed of each science-based tech-
nological solution in terms of effectiveness, affordability,
and sustainability as a solution for disaster risk reduction.

Thus, in this paper it is proposed to divide designing
science further into two subcategories: “innovation” and
“implementation” sciences. The “innovation” aspect of
designing science focuses on the development of such so-
lutions, which the peer professional community may ac-
cept as a totally new solution. Such solution could be en-
gineered in nature. It could also be an invention of a new
legal system for DRR. In contrast, the “implementation”
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Fig. 1. Four major use cases of Disaster Management Literacy Hub.

aspect of designing science focuses on the dissemination
of the best available solutions as traditional and indige-
nous knowledge. They may be verified somewhere else
as being useful and will become a suitable and satisfac-
tory solution for the target locality. No matter how dif-
ferent the style of these two aspects of designing science
may appear, they should be treated as equally valuable at-
tempts in the practice of designing science for DRR.

In a 2011 recommendation from SCJ, it is proposed to
have the right time, right place, and right people to re-
alize the consilience of knowledge. In other words, it is
necessary to establish a forum where potential leaders for
promoting consilience can gather to seize the opportunity
for its realization. As the first step, it emphasized the im-
portance of constructing an integrated knowledge base. A
2017 SCJ recommendation proposed that major research
projects to design some social systems tend to serve as
opportunities to facilitate consilience of knowledge. It is
our conclusion that we should initiate the development of
an online synthesis system as the first step toward the con-
silience of knowledge for disaster risk reduction.

5.3. Lessons Learnt from “Disaster Management
Literacy Hub”

As an attempt at constructing an online synthesis sys-
tem, the “Disaster Management Literacy Hub (DMLH)”
project collects, creates, and transmits various contents
on disaster management over the internet. The DMLH
project, which was funded by the Japanese Ministry of
Education, Culture, Sports, Science and Technology, has
been in use since 2014. It is powered by “Design Trend
Press (DTP)” as its online information management en-
gine. DMLH has been named with the objective to in-
crease the literacy of both the general public and those
involved in disaster management before, during and af-

ter disasters (Fig. 1). As of May 2018, DMLH contains
over 5,000 websites on DRR available in Japanese. Users
can browse all relevant websites by entering keywords on
topics they want to research.

Design Trend Press was originally constructed for an
individual contributor to post his/her content that may be
helpful to improve disaster management literacy. This
system allows contributors to easily transmit and share
anything from a single image to an entire website. Posted
content is tabulated on tiles within the common area. Col-
lected information in the common area will be classified
and organized by its site manager. Then, by searching and
comparing structured information, new information prod-
ucts will be created. The common area can be displayed in
long vertical or horizontal rectangular tiles based on key-
words as shown in Fig. 2. This can be switched using the
switch button on the right-hand side of the screen. In the
vertically long tiles display, six content entries can be tab-
ulated per line to grasp a big picture easily. In contrast, in
the horizontal long tiles display, description texts are eas-
ily read because more content will be displayed for each
entry. Design Trend Press provides a set of predetermined
keywords which can be used as filters to assist searches,
e.g., responses immediately after a disaster, safety confir-
mation, evacuation, shelters, temporary houses, housing,
fire, extinguishing, ease of mind and body, volunteer, life-
line, and infrastructure. In addition, any user can provide
his/her own keywords to find relevant entries for their own
search. Users can also refresh their keyword list whenever
they want to. More details are available in a JDR paper by
Kimura et al., published in 2017 [5].

Design Trend Press can be used as the information
processing engine for the synthesis of information and
knowledge for disaster reduction, at least for Japan. It
would be welcomed if this engine could be adopted as na-
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2) Searching what you want by Keywords

(1) Selecting Design Trend Press

4) Changing Display Style3) Displaying One tile for one entry

(Indicating total entry)

Fig. 2. Images of individual entry to Design Trend Press.

tional platforms for other countries or regions to function
as a common basis for synthesis of knowledge in the field
of disaster risk reduction. In adopting Design Trend Press
in other countries or regions, automatic language transla-
tion tools such as Google translator will be added so that
all stakeholders in that country or region can create their
own nation’s synthesis mechanism in their own language.
It is our intention that such online synthesis system will
not only lead to deeper academic understanding of dis-
asters in the target country or region, but also improve
governance, facilitate disaster investment, and prepare for
building back better.

6. Conclusion

The Japanese National Committee for IRDR will
launch an international collaborative project to construct
an online synthesis system to facilitate the consilience of
knowledge on disaster and environmental risk reduction.
This project intends to

1. contribute to improve disaster resilience which is an
indispensable element for sustainable development;

2. monitor continuously all significant progress made in
the seven targets and four priority actions specified in
SFDRR at local, national, regional, and global levels;

3. provide a free internet environment for each country or
region by which all stakeholders involved in disaster
risk reduction can make and register their own contri-
butions in various forms, using their own language;
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4. use Design Trend Press as an engine for information
processing with the support of automatic translators
such as Google;

5. establish an international advisory board to supervise
the ontology of keywords which will be used for clas-
sification and categorization of individual entries;.

6. solicit some country or regional entity interested in this
project to start a small prototype project to explore the
feasibility of an online synthesis system in collabora-
tion with the Japanese National Committee for IRDR;

7. appreciate any financial support for the eco-system of
this project by donors who want to contribute to disas-
ter risk reduction.
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