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Preface

After the 1923 Great Kanto Earthquake, the Earthquake Research Institute (ERI) was established
in 1925 to carry out scientific research on phenomena related to earthquakes and to find
approaches to prevent and reduce disasters caused directly or indirectly by earthquakes. Since its
establishment, the ERI has undergone reorganization and revision of its research plan along with
the development of related science and engineering, to aim further develop research and
educational activities. During this period, numerous earthquakes, volcanic eruptions, and
destructive disasters have occurred in Japan and abroad, and the environment surrounding the
university (national universities transitioned to corporations in 2004), education, and research

(including the social situation in the recent COVID-19 pandemic) has been rapidly changing.

In 1994, the ERI became a National Joint Usage Research Institute, with the first reorganization
since its establishment. Since then, the ERI has conducted four external reviews. In 1999, the first
external review committee was conducted to assess the Future Plan (FP1999) for the next 10 years.
In 2003, the second external review was conducted as a follow-up to the first external review. In
2009, the third review committee evaluated the Science Plan 2009 (SP2009) which was newly
created while keeping the Science Plan 1999 as the basis and the Future Plan. The ERI was
authorized as the Joint Usage/Collaborative Research Center in 2009. In response to the third
external review, the ERI was reorganized in 2010. In 2014, the fourth external review was
conducted in response to the 2011 Great East Japan Earthquake Disaster, to evaluate the partially
revised Science Plan (SR2009R) and to assess the two newly established research centers. Then,
the ERI will celebrate its 100th anniversary in 2025.

During this period, the International Research Promotion Office was established in 2005 to promote
international research and education activities through sending and inviting researchers and
students, organizing international summer schools and research meetings, and promoting
international research projects. In addition, as the Cooperative Research Organization within the
University of Tokyo, the ERI has taken the lead in promoting research that combines the humanities
and sciences based on earthquake and volcano archives and proceeds the international
collaboration on muography.

In 2022, about 11 years after the 2011 Great East Japan Earthquake Disaster and in light of the
rapidly changing education and research environment, we reviewed FP1999 and the subsequent
Science Plans (SP2009, SP2009R) and Organizations after 2009. Based on this review, we
proposed the Future Plan, including the Scientific Grand Challenge (SGC), the mid-term Science

Plan, the human resource development and education, relationship with society, response to



research-education-social environment, activities as the Joint Usage/Research Center, and the
corresponding implementation system to promote the new Science Plan. It is our understanding
that the report which will be issued as a result of this fifth external review will positively evaluate
the proposed revision of the new Future Plan. ERI has also received many constructive, multi-
disciplinary recommendations on the implementation of the Science Plan. As with previous external
evaluations, we have expressed our intention to respond positively to the evaluations and
recommendations made by the external evaluation committee and reflect them in the future

management of the institute.

In conclusion, we would like to express our deepest gratitude to Prof. Koshun Yamaoka, the
chairperson of the external review committee, and to the seven domestic and foreign committee
members who agreed to serve on this committee, for their attendance in person for three days of
committee discussions, for their pre-evaluation of the review materials distributed in advance, and

for the compilation of the final report in a short period of time after the external review committee.

March 2023

Kenji SATAKE
Director, Earthquake Research Institute, The University of Tokyo
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External Review Report
For Earthquake Research Institute, the University of Tokyo
March 2023

1. Introduction

This report describes the external review of the University of Tokyo, Earthquake Research Institute
(hereafter ERI) conducted in 2022. This external review of ERI is the fifth effort to review the
activities in the light of the future plan, including the Scientific Grand Challenge drafted by ERI:

2000: First External Review (Decadal Future Plan 1999 (FP99))

2003-4: Second External Review (Interim progress of FP99)

2009: Third External Review (Decadal Future Plan 2009 (SP2009))

2014: Fourth External Review (SP2009 and SP2009 Addendum)

2022: Fifth External Review (Decadal Future Plan 2022 (FP2022) (creating of SGC))

2. Summary of Recommendations

The External Review Committee (ERC) of the Earthquake Research Institute (ERI) of The
University of Tokyo had on-site discussions from November 7 to 9, 2022, with four members from
Japan and four members from three overseas countries. External reviews and evaluations were
based on the current situation and plans of ERI as discussed in external evaluation materials, which
were sent to committee members in advance, and the on-site presentations by ERI staff as well as
discussions during the visit. The summary of ERC evaluation is as follows:

As one of the leading geoscience research institutes in the world, ERI has produced
numerous high-quality research products and is well set up to continue to do so. In addition, ERI
provides an excellent research environment for early career researchers to engage in productive
and enjoyable research. It is highly commendable that ERI has obtained a lot of research funds
such as government-affiliated contract research and grants-in-aid for scientific research
(KAKENHI). ERI also plays an important role as a domestic joint usage/research center for
earthquake and volcano research. The proposed future science plan and the organization plan to
realize it are well thought out, and the proposal is visionary and aligned with promising future
developments in the field. In particular, the concept of the Earthquake and Volcano Data Science

Center and integrative Platform are excellent and much anticipated. While future developments at



ERI are very promising, especially if the science goals are realized, the ERC would like to point out
the following opportunities to further increase ERI's impact.

The fraction of foreign and female researchers is far from ideal in terms of faculty diversity.
To improve it, there are many issues that need to be solved from an international perspective, such
as compensation, the research environment for female researchers, and partner employment.
These issues should be resolved in cooperation with the headquarters of the University of Tokyo.
The research organization of ERI is complicated and difficult to understand from the outside. This
complexity may arise from various new research collaborations or projects or programs that ERI
has committed to, but it is desirable to streamline the organization as much as possible while
allowing for flexibility. The science plan shows excellent and appropriate long-term directions of
future research, but few mid- to short-term goals were discussed. The ERC recommends clarifying
the goals of research through continued discussions within the institute; this will contribute to
formulating specific research projects and acquiring more research funds. Although it is appropriate
to classify all centers as “Research Centers”, management contributions are still necessary.
Consideration should be given to how to realize management with the help of support staff, which
needs more enhancement.

Another concern is a relative decline, in terms of student numbers, interest, and funding, of
solid earth science in the general area of earth and planetary sciences, perceived as a global issue
by the ERC. ERI has played an important role as one of the few organizations that has been
continuously producing valuable research results that deepen our understanding of solid earth
science, including the basic physical mechanisms of plate tectonics. To continue to thrive in the
competition between different fields in basic science and to keep ERI’s status as a leading
institution, it is necessary to continue to broadly disseminate attractive research goals and continue

to promote initiatives to draw from an international pool of excellent young researchers.

3. Items to be Evaluated

The external review committee was requested to review and make recommendations on the current
situation and plans of ERI as in the items listed below. Among them, (I-1) Research Activities of
Divisions and Centers are evaluated by two of the members assigned for each division and center.
As the evaluation is not a consensus of the external review committee, it is not included in this
review report. (I-2) Overview of Research Output and (I-5) Budget are evaluated together as they
are closely related to each other. In addition, the current situation of (I-3) Organizational
Management Structure and (I-4) Personnel Structure are evaluated together in the evaluation of

future plans.



I.  Current situation/Data

Research Activities of Divisions and Centers
Overview of Research Output
Organizational Management Structure
Personnel Structure

Budget

II.  Future Plan 2022

Human Resource Development and Education

O M Dbd -

Relationship with Society

Relationship with Research, Education, and Social Environment
Joint Usage/Research Center for Earthquake and Volcano Science
Science Plan

2L e

Organization Plan

4. Member of External Review Committee

Dr. Koshun YAMAOKA (Chair)

Professor, Graduate School of Environmental Studies, Nagoya University, Japan.

Dr. Thorsten BECKER

Professor, Jackson School of Geoscience, The University of Texas Austin, USA.

Dr. Emily E. BRODSKY
Professor, Department of Earth and Planetary Science, University of California, Santa
Cruz, USA.

Dr. Paolo FAVALI

Associated Researcher, Istituto Nazionale di Geofisica e Vulcanologia, Rome, Italy
(INGV)

Advisor of the Director-General, European Multidisciplinary Seafloor and Water Column
Observatory, Rome, Italy (EMSO)

Dr. Kunio INOUE

Professor, Research Center for Neutrino Science, Tohoku University, Japan



Dr. Junji KIYONO
Professor, Graduate School of Engineering, Department of Urban Management, Kyoto

University, Japan

Dr. Michihiko NAKAMURA
Professor, Graduate School of Science, Department of Earth Science, Tohoku University,

Japan

Dr. Laura WALLACE

Geodetic Scientist, GNS Science, New Zealand

Research Scientist, Jackson School of Geosciences, The University of Texas at Austin,
USA

5. Schedule of External Review Committee

April 2022 Appointment of External Committee Members

October to November 2022 Preliminary review reports

November 7 to 9, 2022 ERC meeting at ERI, the University of Tokyo

November 7, 2022 (Monday)
09:30—12:00 (Building #1 3rd floor Conference Room)
09:30—10:15 Introduction (English)
Greeting from the ERI director (Director, Kenji SATAKE)
Introduction of the ERC members
Greeting from the ERC chair (Dr. Koshun YAMAOKA)
Overview of the ERI (Director, Kenji SATAKE)
Explanation of the external review (Aitaro KATO)
10:15—10:30 Break
10:30—12:00 Meeting of only ERC members
(English/Japanese with simultaneous interpretation)
12:00—13:00 (Building #1 3rd floor Office Meeting Room B)
12:00—13:00 Lunch
13:00—13:30 (Entrance of Building #1)
13:10—13:25 Group photo



13:30—16:00 (ERI building #1 2nd floor Seminar Room)
13:30—15:50 Presentation of Science Plan (SP) and Results (English)
13:30—13:35 Overview of SP2022 (Hikaru IWAMORI)
13:35—14:05 SGC (Scientific Grand Challenge) (Masao NAKATANI)
Mid-term Science Plan and Results
14:05—14:20 (A) Understanding the structure and state of Earth’s interior
(Takao OHMINATO)
14:20—14:35 (
14:35—14:50 (

B) Global dynamics (Hisayoshi SHIMIZU)
C) Understanding and forecasting earthquakes and volcanic
eruptions, and causative processes (Aitaro KATO)
14:50—15:05 (D) Understanding and forecasting of disaster mechanisms
(Takashi FURUMURA)
15:05—15:20 (E) Development of innovative observational and computational
technology (Masanao SHINOHARA)
15:20—15:35 (F) Platform and integrated modeling that connects (A-D)
(Hikaru IWAMORI)
15:35—15:50 (G) Schemes for serendipitous discoveries (Shingo WATADA)
15:50—16:00 Break
16:00—18:00 (Building #1 3rd floor Conference Room)
16:00—18:00 Meeting of only ERC members
(English/Japanese with simultaneous interpretation)
18:30—20:30 (Forest Hongo)
18:30—20:30 Reception

November 8, 2022 (Tuesday)
09:00—12:00 (Building #1 3rd floor Conference Room)
09:00—10:30 Presentation on organizational management

(English/Japanese with simultaneous interpretation)

09:00—09:15 Management structure, personnel structure and budget
(Director, Kenji SATAKE)

09:15—09:30 International and Outreach Activities (Masataka KINOSHITA)

09:30—09:45 Relationship with Society/ Relationship with Research,
Education, and Social Environment (Tsuyoshi ICHIMURA)

09:45—10:00 Human Resource Development and Education (Hisayoshi
SHIMIZU)

10:00—10:15 Joint usage/research center, nation-wide collaboration research
plan (Takao OHMINATO)



10:15—10:30 Organization Plan (Akito ARAYA)
10:30—10:40 Break
10:40—12:00 Q & A for the entire review materials (English/Japanese with
simultaneous interpretation)
12:00—1300 (Building #1 3rd floor Office Meeting Room B)
12:00—13:30 Lunch
13:00—15:00 (Building #1 1st floor, Building #2 2nd floor/Basement)
13:15—14:45 Laboratory tour
-Ocean Bottom Seismometer
-Muography
- Seismograph Museum
-High Pressure/Temperature Lab)
15:00—17:00 (Building #1 3rd floor Conference Room)
15:00—17:00 Meeting of only ERC members (English/Japanese with
simultaneous interpretation)
17:00—18:30 (Building #1 2nd floor Lounge)
17:00—18:30 Discussion with early career researchers (Poster session)
(English)
(Participants: Shuhei SAKATA, Shunsuke TAKEMURA,
Manabu MORISHIGE, Yoshiya USUI, Shin-ichi ITO, Junzo
OHMURA, Kohei FUJITA, Ryuichi NISHIYAMA, Takeshi
AKUHARA, Masaaki MORITA)

November 9, 2022 (Wednesday)
09:00—12:00 (Building #1 3rd floor Conference Room)
09:00—12:00 Meeting of only ERC members (English/Japanese with
simultaneous interpretation)
12:00—1300 (Building #1 3rd floor Office Meeting Room B)
12:00—13:00 Lunch
13:30—14:30 (Building #1 3rd floor Conference Room)
13:30—14:30 Report of evaluation executive summary to ERI Director by the
ERC Chair (English)

November to December 2022 Drafting of Report

February 2023 Submission of the Final Report of ERC



6. Evaluation and Recommendation
(1) Research Output and Budget

The high research productivity of the ERI is worthy of praise as one of the top research
institutes in Japan. The research environment for the early career researchers of
ERI appears to be vibrant, productive and happy. In spite of the drop in the number of
publications in 2019, which arise from retirements of five faculty members and leaving
of two faculty members as well as decrease of postdocs due to the terminations of
some major research funds by MEXT, publication productivity for faculty and post-
docs remains high. ERI should be more pro-active about nominating the members for
international awards.

Long-term trends in external funding should be carefully examined. It is
important to strike a good balance between the funded research such as government-
affiliated contract research and Grant-in-aid for scientific research (= KAKENHI)
depending on their respective positions. Efforts should be made to introduce research
funds from new sectors such as private companies. These fundings create research
opportunities for early career researchers. Tracking and keeping contact with former
members and students of ERI may be helpful for this aspect. The science plan may
provide a concrete way to formulate ideas for future projects that could help to

enhance funding streams at ERI.

(2) Human Resource Development and Education

ERI is doing an excellent job supporting capacity development, and ERC commend
their mentoring efforts for junior researchers, and this could be extended to mentoring
and career support for postdocs. The International Office is doing a great job of
supporting engagement of foreign scientists, and this is especially important given the
difficulties in attracting permanent foreign research staff. Past and current efforts to
conduct summer schools are encouraged to be revived and expanded, not only to
train students and enhance interdisciplinary exchange, but also to expand the
applicant pool for future hiring and sow the seeds of future collaborative proposals.
Summer schools could also help with already envisioned efforts to enhance
leadership in Asia-Pacific hazards collaborations and training. Tracking of graduate
and alumni career paths is encouraged to better understand the hiring landscapes

and expand efforts for career mentoring and building industry relations.



Declining number of graduate students as well as relatively low number par
faculties are worrying. Considering the international reputation of ERI, it is natural to
accept a larger number of international high-level students. Attracting more graduate
students from fields outside the earth sciences may provide additional growth potential.
Efforts should be made to draw post-docs from the wider geographic region by making
ERI an even more attractive place to do research. This effort also contributes the
increase of the diversity of faculty members.

The global pandemic has produced some long-lasting effects, especially on
international collaboration and students. A cogent, resourced plan to recover from the

isolation of COVID-19 should be considered and support the COVID-19 generation.

(3) Relationship with Society

In order to reverse the declining student numbers that solid earth science is currently
experiencing, enhanced outreach, education, and public engagement efforts are
required. ERI has done a great work in outreach and public engagement by
establishing the Outreach and Public Relations Office. However, creative solutions to
this are needed, and strategies could be developed and implemented by experts in
science outreach and engagement. For example, partnering with other high school
teachers will be beneficial rather than directly interacting with high school students.
Partnering with organizations who have similar interests, and collectively these groups
can support specialists to coordinate these efforts. A permanent, Ph.D. level, full-time
coordinator for such outreach and capacity building activities would be a great
advantage.

The idea of open science is indispensable for communication with society and
outreach to society. Open data access is also important not only for making the
science reproducible but also for maximizing the output of the investment that ERI has
made for data acquisition. The open data policy that ERI has created is very important
for data sharing especially with science community. Open sharing of data and tools
should continue to be goals for all groups within ERI. It is also important to make a
linkage with the data users as well as to construct the environment that provides
broad access to various data in ERI. These efforts will contribute to measuring the
expectation and requirement of society.

ERI has supported a significant number of researcher exchanges, both by
hosting visitors and supporting visits elsewhere. Such efforts should be pursued
further, including in terms of student training and international exchange. It is also

effective to organize summer schools collaborating with oversea institutions. Such



collaborative training efforts for graduate students and post-docs may also help with
enhancing the diversity of future hires.

As those targets have already been identified by ERI, the efficiency to realize
the goals should be enhanced. The future plan of relations with other organizations is
described. Under the recognition of the current relationship with society, how to
achieve the aims and its process should be considered at every opportunity.

Improved public awareness of the importance of ERI's work to Japanese society
may also lead to tangible improvements in ERI’s ability to source government funding
for its research.

(4) Relationship with Research, Education, and Social Environment

The issue of diversity is a deep-rooted problem intertwined with Japanese society and
is difficult to solve on an institute basis. Nevertheless, one should recognize that the
proportions of female and foreign faculty members are far from ideal and continue to
make continuous efforts. ERC recommends that the institute does not use female-
only positions as a remedy for the problem. Female-only positions may seem like a
solution in the short-term but can create undesirable situations internally and do not
address the structural problem at its root. Instead, building on existing ERI strategy,
ERC recommends a multipronged, data-based approach that includes: (1) flexibility
about the physical location of the researchers that utilizes the advantages of remote
working tools, (2) collection of data tracking the career paths of former students to
understand why female and other underrepresented scientists pick non-academic
jobs, and (3) formal, easy-to-access, written policies on family leave that include
tenure-clock extensions during parental leave. These activities require resources, and
ERC recommends that ERI actively seek support for the initiatives from the University
of Tokyo, who has made diversity a priority. In addition, male faculty and staff should
be encouraged to take parental leave.

ERI can make efforts that could enable it to recruit highly qualified faculty
members from some other countries. At the current salary level of the university, it is
difficult to increase the percentage of foreign faculty. While improvements in diversity
must be based on university-wide rules, the Institute should not limit itself to that scope
but should continue to take the initiative and make good attempts.

Dual career couples pose a major challenge to institutions in attracting and
retaining top talent of any gender. ERC recommends that ERI work with the University
of Tokyo to take the lead in grappling with this challenge by developing policies and

setting aside resources for situations where a dual hire would benefit the institution. It



may be helpful to examine policies and practices on partner hiring at other major

international universities on this complex issue.

(5) Joint Usage/Research Center for Earthquake and Volcano
Science

The role of ERI as a joint usage/research center is fundamentally important for the
development of earthquake/volcano research in Japanese academia. In particular, it
is commendable that the implementation of the earthquake/volcano observation
program through nationwide cooperation has been promoted with an effective system
that has a successful and sustained record of funding. ERI’'s leadership as a joint
usage/research center has made the Japanese earthquake/volcano science
community more cohesive and collaborative. It is desirable to also strengthen the role
of international communication in the joint usage/research center, including sustained
interactions with overseas institutions. Such international collaboration will translate
into benefits for other universities in Japan through related domestic joint
usage/research.

The management of the joint usage/research is transparent to the research
community. Currently, many small-scale research projects are funded, but it is
desirable to periodically consider whether the balance between the number of
proposals funded and allocated amount for each project is appropriately achieving the
scientific aims of the joint usage/research center, and that they are not creating

unnecessary administrative inefficiencies.
(6) Science Plan
(6-1) General comments

The Science Plan of the Earthquake Research Institute is composed of the Science
Grand Challenge (SGC), which provides broad, long-term directions of research, and
the Mid-Term Science plan (MT2022) for 10 years. As for SGC, all the members of
ERC recognize the values and importance of the SGC, which will contribute to
increasing the motivation of the members of ERI by sharing the spirit of SGC. The
MT2022, which has 8 perspectives, considers the inter-relationship between
perspectives very well, especially marked by the platform developing for connecting
the four basic research areas. Although the direction of each perspective is well

thought out, the ERC suggests to: (1) Discuss the priorities for implementation both

10



among the eight perspectives and within each one. (2) Discuss the goals for each
perspective by, for example, by defining key questions to be solved. Especially,
perspectives A-D indicate the direction of the research and important topics in the
mid-term science plan. However, they don'’t clarify the specific goals based on the
current situation. As the plan contains many research activities with high potential,
each activity should include a clear and concrete aim and goal within the mid-term
science plan. (3) Discuss the strategies for completion of these goals, for instance,
specific projects, natural laboratories, or other mechanisms that promote
interdisciplinary solutions. These discussions will provide a more powerful driving
force for advancing the research of ERI, and will also help define and discover future

opportunities for new funding.

(6-2) Earthquake Research Institute SGC and three key scientific
challenges

The Science Plan is an elegant and inspiring vision. The SGC is particularly
impressive in parsing the problems in terms of three key tasks to measure dynamic
parameters on Earth, to construct Earth history, and to extend the frontiers of physics.
The SGC is well thought out and is useful in highlighting the mutual dependence of
the disciplines, as well as pointing out the need for, and opportunities thanks to,
enhanced integrative efforts. The acknowledgment of serendipitous discovery is
refreshing. Of course, it is very difficult to promote interdisciplinary work and the social
engineering necessary to make these connections happen need to be a high priority
with appropriate resources. These are good general directions, and ERC looks

forward to more specificity on strategies to achieve them and priorities within the areas.

(6-3) Mid-term Science Plan (MT2022)

(A) Understanding the structure and state of Earth’s interior

This perspective addresses the fundamentals of most of the ERI’s research objectives
and thus bears primary importance for solid Earth science. ERI has been challenging
innovative large-scale projects such as ocean bottom seismology, geomagnetics, and
muon observation. In terms of muography, more interaction between geoscience and
particle physics scientists are needed to make its application effective. The new
technical development, maintaining and updating the steady observation network, and
laboratory experiments are highly evaluated and should be continuously promoted.

The international collaboration that extends cutting-edge observation to a global scale

11



is promising. The data analysis technique, numerical experiments, and theoretical
approach have also been at the cutting edge, enabling inter-disciplinary
collaborations; thus, it is desired that the Institute will continue to support this diverse
approach. The particularly mentioned mid-term research targets, namely, internal
structure and mechanical properties of fault systems and distribution and migration of

magmas and fluids, are significant issues to be addressed.

(B) Global dynamics

Outstanding achievements have been made in the rheological properties of
polycrystalline rocks, along with the space-time geochemical evolution of the whole
Earth scale. The oceanic mantle observational studies are world class and have been
visionary; they will play a key role in linking these multiscale studies. The mid-term
plan for the studies on the lithosphere-asthenosphere system is well-defined.
However, a significant portion of (B) overlaps with (A). ERC hopes that the ERI's
precise observation of oceanic mantle and subduction zones further inspires mineral
physics and geodynamics modeling, leading to high-level integrated studies. There is
a significant scale gap between grain boundary and geomagnetic and seismological
observations. New approaches may be needed to solve the problem of bridging

spatio-temporal scales in the presence of heterogeneity.

(C) Understanding and forecasting earthquakes and volcanic
eruptions, and causative processes

ERI's efforts towards forecasting earthquakes and volcanic eruptions are world
leading. The scientific goals that they articulate for the next ten years in this field are
admirable, and ERC looks forward to continued success and internationally important
contributions in this field. Of particular importance is the focus on slow slip events to
reveal their relationship to seismic slip events, and the physical controls on the range
of subduction slip behavior that is observed. ERC agrees these are compelling
problems that need to be addressed, and ERI has the right expertise to break new
ground in this area. Likewise, the volcano research at ERI is exceptional by global
standards. Few institutes have the full portfolio of capabilities here that combine the
understanding of conduit processes, volcano history, material properties and
observations of active eruptions extending into the plume dynamics. Further hiring in
this area would build on the strength and solidify the position as a world-leader,
especially if it is accompanied by a well-defined priority strategy. Tightening the
strategic purpose of observations as discussed in the future plan combined with efforts

at generalization are excellent goals.

12



(D) Understanding and forecasting of disaster mechanisms
ERI promotes the elucidation of earthquake and volcanic mechanisms based on basic
and applied research done in the several divisions. The group includes scientists with
a broad range of expertise for understanding and assessing disaster risk. In the mid-
term plan, several disaster risk-related urgent topics are introduced: strong motion
generation area, global impact assessment of tsunami, broadband simulation of
strong ground motion, ground motion prediction equation, prior assessment of volcano,
earthquake and tsunami, long-time horizon of disaster impact, immediate damage
assessment, combination of real-time observation and simulation, etc.

Although they need innovative analytical and computational techniques, this is
expected to come about in the near future judging from the current research activities

and outcomes in the group.

(E) Advancement of observational and computational technology

The planned activities are very impressive and important. Spatially dense
observations were particularly emphasized in the oral presentation to the committee
and a compelling case was made for the significance and potential impact of this
direction. This particular emphasis was appropriate under the “innovative analytical
and computation techniques” section, which was quite exciting. Other directions
include the development of higher precision and sensitivity sensors, including fiber
optic methods, which are also definitely at the cutting edge and potentially
transformative. Extending observations into new regimes is also highlighted and an
ambitious goal. As with other sections, prioritization is necessary, given the limited
human and economic resources available as well as a time plan and mechanisms to

coordinate how the different activities proceed.

(F) A Platform and integrated modeling that connects (A-D)

The integrative platform is intended to combine diverse observational constraints and
laboratory results into deterministic, geodynamic forward models, and to allow for
extracting correlations and patterns from data with a machine learning or big data type
approach. The platform effort is a very worthwhile and ambitious initiative and will be
crucial to achieve the goals spelled out in the SGC and MT2022. Platform
infrastructure, including open, FAIR (Findability, Accessibility, Interoperability, and
Reuse) data access and computational resources, software development, as well as
the human interactions and capacity building efforts involved will be a very important

contribution to further link different parts of ERI and stipulate new collaborations for
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an interdisciplinary understanding of volcano and earthquake systems. This effort
could transform ERI operations and would benefit from investments to build on

existing strengths.

(G) Schemes for serendipitous discoveries

There will be no formula for serendipitous discovery, but it is true that it is beneficial
to have more opportunities to see a wide variety of observations, and to learn about
new technologies and techniques. And there is no doubt that the availability of time
for researchers to examine these is indispensable. It is also true that advances in data
science will help us look at data from various angles. ERC agree that “Researchers
need a secure research environment that allows them to have significant free time,
and be willing to take advantage of it, to produce groundbreaking and original results.”
The more difficult issue will be the best way to balance the need for serendipitous
research and “planned research”. It is also important to note that serendipitous
discoveries often occur unexpectedly during the course of planned research. Just
holding periodic SGC seminars as a way to embody it will not be sufficient. Rather
than establishing a system, it is important to constantly search for ways to continue to
provide new stimuli and a positive environment to try to convert those stimuli into new

ideas.

(7) Organization Plan

The organizational plan is well thought-out, and challenges and opportunities for the
organization have been identified. Although the structure of ERI is complex, we realize
that much of ERI's organizational structure has evolved in response to the
development of large initiatives/programs, various requirements from the University,
and to address challenges that have arisen (such as management and coordination
of large initiatives). The members of ERC are in agreement with ERI’s decision to
classify all centers as “Research Centers” rather than a subset of these as
“Management Centers”, as it is clear that important research for ERI is also being
done by members of these “Management Centers”. However, this positive shift has
now made the purpose of the center called “Coordination Center for Earthquake and
Volcanic Research” less clear, and we suggest that ERI consider whether or not a
separate center is still needed for this. To make the mission of the center clear, it is
recommended to increase the number of support staff who are deeply involved in

research promotion such as URAs. It is also recommended to consider the
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simplification of the structure to promote Earthquake and Volcano hazard observation
and research program to reduce the load of the Center members.

The reorganization of the technical division is well structured. ERI has
recognized the importance of the technical staff despite the gradual decrease due to
budget-cut by the government. It is necessary to increase the number technical staffs
as well as to make a capacity building of the technical divisions to develop and
introduce cutting-edge technology for research.

More interaction and communication among centers and divisions are needed.
There is also still potential in terms of enhancing connections between groups and
fostering more collaborative, interdisciplinary, and broadly integrative approaches.

Establishing a new “Earthquake and Volcano Data Science Center” is an
exciting and important new development. This will go a long way to achieve greater
impact and visibility for ERI by enabling dissemination and more widespread use of
the globally unique datasets that ERI collects. It is also an effective tool for
interdisciplinary science. We realize that making data available in an easy to access,
discoverable way will require additional investment, which should be a priority. We
would also like to encourage ERI to ensure that the organizational structure of the
Institute makes every effort to reduce administrative burdens on scientific staff, so that
they can effectively continue doing the great research that ERI is known for. We also
note that talented technical staff are critical to achieve ERI's operational and scientific

goals, and the high level of technical expertise at ERI should be supported.
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Report of Organizing Committee

Organizing Committee of External Review

1. Overall Schedule
February 2022  ERI Faculty Council decided to conduct External Review, and appointed
Organizing Committee of External Review and Working Group for External

Review Material

March 2022 Organizing Committee of External Review initiated
April 2022 Working Group for External Review Material initiated
May 2022 Members of External Review Committee were assigned

May through September 2022
Documents for External Review were prepared and completed

October 2022 Documents were sent to members of External Review Committee with the

request of preliminary evaluation reports

November 2022 External Review Committee meeting was held at ERI (in person)

November 2022 - February 2023
External Review Report was composed and submitted

2. Documents for External Review
The following documents were prepared for external review and sent to all the committee members

before the External Review Committee.

[1] External Review (Japanese version and English version)

Chapter 1 describes the background of ERI and the history of the external review committees.
Chapters 2 and 3 summarize the research outcomes from each research division and center over
the past nine years based on Science Plan 2009 and Science Plan 2009R. Chapters 4—6 state the
current organizational management structure, personnel structure, and budget sources,
respectively. Chapters 7-10 describe human resource development and education, the

relationship of the ERI with society, the response of the ERI to the research—education—social
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environment, and the activities of the Joint Usage/Research Center, as implemented by
establishing specialized offices/committees to promote research and educational activities in a
multifaceted manner.

Chapter 11 presents the Scientific Grand Challenges (SGCs) and Mid-term Science Plan that
ERI would like the external review to focus on in light of the reviews of Science Plan 2009 and
Science Plan 2009R. Chapter 12 explains the overall policy, organization structure, and
management of the ERI to promote Science Plan 2022 effectively. These documents were created

with digital content and printed materials.

[2] The publication list for 2021, and the external funding summary (2019-2021) for each of

the Divisions and Centers

[3] Researcher's CV
This is a collection of research summaries of each researcher including a link to "Research map"

that shows the full publication list.

[4] Assignment of preliminary report responsibilities

[5] Schedule of the External Review Committee

In addition to the above, the following references were included.

a. Future Roadmap by the ERI Future Planning Committee

b. Future Roadmap by the ERI Future Planning Committee (Japanese)
c. External review reports for 2009 (just for reference)

d. External review report for 2014 (just for reference)

3. Member of Organizing Committee of External Review
Aitaro KATO (Chair)

Hikaru IWAMORI

Masanao SHINOHARA

Akito ARAYA

Tsuyoshi ICHIMURA

Takao OHMINATO

Hisayoshi SHIMIZU

Kenji SATAKE

Takashi MURAOKA
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4. Member of Working Group for External Review Material
Aitaro KATO (Chair)

Akito ARAYA

Masataka KINOSHITA
Wijerathne MADDEGEDARA
Shigeki NAKAGAWA
Kiwamu NISHIDA

Takeshi AKUHARA

Makiko OHTANI

Yoko TONO
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