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The 12th Conference of the International Consortium of Landscape and Ecological Engineering (ICLEE),
Nov. 11-12, 2022, online

Longitudinal changes in water quality, and benthic organisms in the

Kai Chen: sediment quality,
downstream gravel-bed and tidal sections of Nanxi River (Wenzhou, China)

Zhixiong Yan: Spatial distribution of the dormant cyanobacteria in sediments of the transitional
zones in a large shallow lake

Ping—an Li: Initial changes in water quality, nutrient concentration, and phytoplankton after water—
jet pulverization of cyanobacterial bloom in Lake Taihu, China

Wei Huang: Spatial and temporal distribution of dissolved organic matter and its sources in Lake
Taihu, China

Xiaoyu Shi: Effects of red and blue LED irradiation on the growth and antioxidant responses of

submerged plant, Vallisneria natans
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Kobayashi, S., Kantoush, S. A., Al-Mamari, M. M., Tazumi, M., Takemon, Y., & Sumi, T. (2022). Local
flow convergence, bed scour, and aquatic habitat formation during floods around wooden training
structures placed on sand—gravel bars. Science of the Total Environment, 817, 152992.

Kobayashi, S., Otsubo, Y., Sumi, T., & Takemon, VY. (2023). Long—term trajectory of the
macroinvertebrate community in the downstream channel of a hydropower dam after the operation of
a sediment bypass tunnel. Ecological Indicators, 147, 109988.

Hao, A., Kobayashi, S., Chen F., Yan, Z., Torii, T., Zhao, M., & Iseri, Y. (in review). Exploring
invertebrate indicators of ecosystem health by focusing on the flow transitional zones in a large,

shallow eutrophic lake. Environmental Science and Pollution Research.
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PB4, Flood Risk Assessment with High Dimensional Vine Copulas: A Methodology Considering Spatial-
Temporal Correlation of Rainfall

WZERER4E : Xinyu Jiang

FTEt#ES4 : Wuhan University of Technology

FTNEYY3E 4, © prof. Hirokazu Tatano

7 (HE(E) Wi - Sf 34 4H 1R ~ S 54 3H 31H

WFZe GHAE) 37 : Wuhan University of Technology; Kyoto University

HFEFZESINER . 6 4 (FFh6 44, BTN 14) XAESIMERBEERMFLTIESLY,

WFFER OE ~ DB KNI DN T

Flood risk management is interdisciplinary research. Traditional flood risk assessment usually

starts from nature aspect (flood disaster), and then expand to the impact of social system (disaster
loss). This procedure may naturally ignore the significance of spatial correlation of hazards. We
redesign this procedure that firstly focus on social system, then trace to the source of disaster
which causes the loss. It forces us to consider the joint behaviors of hazards which may lead to
disaster loss. We are trying to popularize this idea to make flood risk assessment more reasonable
through this study. Feedbacks from researchers in both hydrology field and disaster economy field
show that most of them agree with this idea. Students also benefit from such “effect to multiple

causes’ research idea. They also learned the technology of vine copulas which could help us

analyzing the joint—behavior of multiple causes

WS
(1) B - #RE

Flood risk assessment provides basic information of probability of occurrence and corresponding
consequence to basin flood risk management. Conventional flood risk assessment and management usually
only focusing on a target area. Both hazard simulation and exposure estimation are conducted within
the target area. This treatment works well if the target area can be thought as independent. However,
it will also lead to a misestimation of flood risk if the target area has a close relationship with
other areas. Hazards which attacking the target area can be originated from multiple sources in other
areas. It is the joint-behaviors of multiple flood sources rather than hazards in target area
determine the risk level. Therefore, spatial correlation should be deeply studied in flood risk

assessment.

(2) WF7ERm oML

In the first year, the methodology framework has been roughly established. Taking Wuhan city in
Hubei province as a case study area, the feasibility of methodology is demonstrated.

In the second year, we reviewed other theories related to spatial—-temporal correlation problems,
including spatial-temporal smoothing, spatial-temporal filtering as well as spatial-temporal

prediction. Our methodology originated from solving practical real problem. Although it could help
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us solving problems that encountered in flood risk assessment, we need to relate our methodology to

theoretical issues to get more insights

(3) WFFERR OB

The methodology consists of three main parts: 1. Pre—processing rain gauging time series data to
rainfall event data. 2. Checking the temporal and spatial correlations with different correlation
coefficients. 3. Evaluating the spatial-temporal dependence structure of rainfall events with Vine
copula, and fitting the marginal distributions of rainfall events. 4. Random generate rainfall events
considering the spatial—temporal correlations given certain criterion.

Using R, we programed to realize the analysis procedure. Integrated with GIS (geographic
information system), several other methods including spatial—temporal interpolation, spatial-temporal
regression, dynamic spatial-temporal statistical models are tested to demonstrate the feasibility of

the proposed methodology.

(4) WHFERER DT

(1) Xinyu Jiang, Spatial and Temporal Correlation in Disaster Risk Assessment: Challenges between
Geographic and Economic perspectives. The 12th International Conference of the International Society
for the Integrated Disaster Risk Management (IDRIM 2022), online, 2022-09-22 (We organized a special
session in IDRiM 2022 to discuss the significance of spatial and temporal correlation in disaster
risk assessment. There are 7 presentations. As opening remark, our presentation showed the challenges
for solving the problem of spatial and temporal correlation in disaster risk assessment from nature
perspective (Geography) and social perspective (Economy))

(2) Xinyu Jiang, Design Rainfall for Flood risk assessment: A multivariate method using high
dimensional vine copulas, The 11th International Conference of the International Society for the
Integrated disaster risk management (IDRiM 2021), online, 2021-09-23

(3) Xinyu Jiang, Integrated flood risk assessment: from rainfall analysis—flood simulation to loss
estimation—risk curve construction, Disaster risk and information seminar, Wuhan University of
Technology, China, 2021-11-6

(4) Xinyu Jiang, Designing spatial-temporal correlated rainfalls for integrated flood risk assessment:
A vine copula—based approach, 62nd Sogo Bosai Seminar, Disaster Prevention Research Institute, Kyoto
University, Japan, 2022-09-02

(5) We are summarizing our research to write a manuscript which will be submitted to an international

disaster research journal.
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International Collaborative Research  (Project No. 2021W-03 )

Project Title :__Seismic soil-pile-structure interaction in liquefiable soils considering nonlinearity of pile
response

Principal Investigator :___Majid T. Manzari

Affiliation :___George Washington University

Name of the DPRI Contact Person :___Kyohei Ueda

Research Period / Duration of Stay . April 1, 2021 - March 31, 2023

Research Location / Location of Stay : Kyoto University, George Washington University, and

Rensselaer Polytechnic Institute

Number of the Participants in the Project :__ 6 (DPRI:_2 /non-DPRI:_4 )

* Please submit the list of participants as an attachment.

Anticipated Impact on Research and Education

This collaborative research has involved three PhD students and three faculty members in the
collaborating institutions (Kyoto University, George Washington University, and Rensselaer
Polytechnic Institute. The PhD students were trained in centrifuge modeling, laboratory testing
of liquefiable soils, constitutive modeling of granular materials, and numerical modeling of soil-
structure interaction in liquefiable soils using advanced finite element and/or discrete element
techniques. This experience will likely have profound impact on their professional careers as
researchers, practicing engineers, or scientists.

Research Report

(1) Purpose

The main objective of this project is to investigate the seismic response of pile foundations in liquefiable
soils, considering the nonlinearity of pile response and its interaction with the superstructure. The
project aimed at identifying/quantifying these effects through centrifuge modeling and 3D numerical
simulations using finite element and discrete element analyses. Considering the presence of liquefiable
soils, the seismic response of pile foundations is impacted by both material and geometric nonlinearities.
The geometric nonlinearity and its effect on the instability of the piles, triggered by the loss of lateral
support from the surrounding soil, is used to explain the main cause of the collapse of Showa bridge

abutments during the 1964 Niigata earthquake.

(2) Summary of Research Progress

A large number of laboratory element tests including both cyclic torsional shear (CTS) and cyclic direct
simple shear (CDSS) tests were performed to characterize the stress-strain-strength of Toyoura sand that
is the material of choice in this research. Over 10 centrifuge tests were conducted to investigate the
seismic response of model piles embedded in saturated Toyoura sand subjected to a variety of earthquake
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motions. Various scenarios involving different levels of axial loading on the model piles were considered
to study the impact of axial force on stability of the piles during or after earthquake loading. The
centrifuge experiments were also simulated using advanced finite element techniques that considered
the material and geometric nonlinearity of the piles as well as their interaction with liquefiable soils.
Several discrete element simulations were also performed to shed light on the mechanism of pile lateral
displacement during and after earthquake loading.

(3) Summary of Research Findings

e The laboratory tests proved that the liquefiable strength of Toyoura sand is drastically different
from other sands used in previous studies conducted by the lead investigators.

e The effects of initial stress anisotropy on the liquefaction strength of Toyoura sand were also
demonstrated by comparing the results of CTS and CDSS tests.

e The centrifuge tests clearly demonstrated the critical role of axial force on the seismic response
of piles embedded in liquefiable soils.

¢ Dynamic finite element analysis of the piles supporting the Showa bridge demonstrated that the
main reason for the bridge collapse was the instability of the piles under large axial force that
manifested into dramatic collapse of the bridge decks more than 60 second after the end of the
main earthquake.

(4) Publications of Research Findings

e The results of the element tests (CDSS and CTS) will be part of a journal paper prepared by
Kyoto University and George Washington University participants.

e The results of the first few centrifuge tests and some initial numerical simulations were
published as part of the master’s thesis by Mr. Zhiyuan Tang at Kyoto University.

e Detailed analyses of the centrifuge tests and numerical modeling of these tests using finite

element and discrete element methods will be published in a second journal article.
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International Collaborative Research (Project No._ 2021W-04 )

Project Title :_Estimation of Bedrock Characteristics Considering Uncertainties of P- and S-wave velocity

structures beneath the Japan Islands Inferred from high-density seismic stations

Principal Investigator Mostafa Thabet Mohammed

Affiliation : Geology Department - Science Faculty - Assiut University - Eqypt

Name of the DPRI Contact Person : Nagashima Fumiaki

Research Period / Duration of Stay (April 1st 2021 ~ May 31st 2022 in Egypt) and

Research Location / Location of Stay (June 15t 2022 ~ March 22"¢ 2023 in Japan)
Number of the Participants in the Project :_ 4 (DPRI:__3 /non-DPRI:_1 )

Anticipated Impact on Research and Education

o Better understanding for the seismic bedrock characteristics beneath Japan Islands.

¢ Studying advantages and limitations of applying diffuse field inversion using horizontal-to-vertical spectral ratio
of earthquakes (EHVR).

e Proposing a computational framework for bedrock regressions avoiding possible sources of uncertainties.

Research Report

(1) Purpose

Robust and systematic evaluation for the bedrock characteristics, such as P- and S-wave velocities and their associated
peak resonance frequencies and depths, could contribute significantly to implementing of effective disaster mitigation
measures for earthquakes. For this purpose, it is necessary to evaluate the observational (i.e. stable and reliable
Horizontal-to-Vertical spectral Ratio of Earthquake, EHVR) and theoretical (i.e. diffuse field inversion) aspects of ground
motions and to infer these bedrock characteristics. Consequently, frequency-bedrock depth regression could be
established as a direct and powerful tool to explore the bedrock depth, which could be applied in various geophysical and

engineering applications.

Thabet (2019 and 2021) could establish new nonlinear regression relationships between bedrock depth (with high
impedance contrast) and S-wave resonant frequency using the 698 KiK-net and 1045 K-NET stations. Thus, these previous
works are extended by the current collaborative project to improve the applicability and reliability of these relationships
through adapting the diffuse field inversion code by Nagashima et al. (2014). We used the diffuse field inversion for tuning
the subsurface velocity structure models of the 1743 KiK-net and K-NET stations. A new nonlinear regression relationship
is established between bedrock depths and their corresponding S-wave resonant frequencies. Moreover, these tuned

models at each station will be used to estimate the engineering and/or seismic bedrocks beneath the Japan Islands.

(2) Summary of Research Progress

During the first year (FY2021), computational framework was set up to calculate stable and reliable EHVR. Only
earthquakes with PGA between 1.0 ~ 50.0 gal are selected to avoid the effect of nonlinearity, and the frequency range with
the high signal to noise ratio is selected to avoid the effect of unexpected noise such as electrical noise. Then, the selected

earthquakes go through grouping based on source distance and depth, picking S-waves and surface waves time windows
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using Kurtosis function, 5% tapering, zero padding, calculating Fourier spectra for the individual EW, NS, and UD
components, smoothing using Parzen window function with 0.1 Hz band width, calculating EHVRs for each independent
earthquake, stacking, and geometrically averaging the individuals EHVRs having high signal-to-noise ratios on the basis

of point-by-point frequency averaging.

During the second year (FY2022), the already set up computational framework in the first year (FY2021) was applied on
the whole seismic stations of KiK-net and K-NET. The resultant stable averaged EHVR is inputted in the diffuse field
inversion to back-calculate the subsurface velocity structure beneath each station. The diffuse field inversion was repeated
ten times to insure the stability of inversion results and the associated subsurface structures. As a result, detailed
subsurface velocity structures were retrieved at each station. A new nonlinear regression relationship between S-wave

resonant frequencies and their corresponding bedrock depths was established.

(3) Summary of Research Findings

The below figure shows the established regression between the resonance frequencies (i.e. first and second peak
frequencies) and the corresponding bedrock depths. Exclusion of stations is depending on several conditions such as the
availability of enough amount of records more than 10, the variability of the resultant subsurface structures, and the
matching of frequencies between observed and inverted EHVRs. The detailed inverted subsurface structures could be

used for further engineering and exploration applications.
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(4) Publications of Research Findings
Thabet, M., F. Nagashima, and H. Kawase, “A computational framework for bedrock regressions with diffuse field concept

beneath the Japan Islands”, will be submitted to the soil dynamics and earthquake engineering Journal.
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International Collaborative Research (Project No. 2022W-01)

Project Title : Flood mitigation and risk communication under successive typhoons at Cagayan

River Basin in the Philippines

Principal Investigator : Prof. Orlando Balderama

Affiliation : Isabela State University (ISU), Echague, Isabela, The Philippines
Name of the DPRI Contact Person : Associate Prof. KANTOUSH Sameh Ahmed
Research Period :___From April 1, 2022, to March 31, 2024
Research Location : WRRC, DPRI, Kyoto University, Japan

Number of the Participants in the Project :__10 (DPRI:_3 /non-DPRI:__7)

* Please submit the list of participants as an attachment.

Project Progress in FY2022

During the first fiscal year (FY2022) of this project, we proposed four key activities; 1) conducting several
group mapping and discussion workshops with flood advisory groups, and local residents at Cagayan
River Basin (CRB), 2) summarizing the material produced by workshops, conferences, and focal group
discussions to identify the main issues based on local experiences of flooding, 3) questionnaire surveys
to decision-makers and householders in the CRB watershed area, and 4) installation and operation of

Ensemble rainfall-runoff forecasting system based on the website platform and database at CRB.

Based on the activities proposed in the 15 year of the project, we successfully conducted several group
workshops and forums with the flood advisory group of Cagayan River Basin. On July 15, 2022, a
stakeholder forum on Integrated Flood Risk Management in the Cagayan River Basin was organized at
the Zen Hotel in Santiago City, Isabela, to share research and implementation knowledge on flood risk
management in the CRB. On November 4, 2022, a special meeting of the Cagayan River Basin Technical
Working Group (TWG) was conducted to emphasize Japan's good practices in climate change, drought,
and flood risk management. From November 7-11, 2022, the Flood and Drought Management Forums
for Local Government and Community Stakeholders were conducted in llagan, Isabela, Quirino, Santiago
City, Isabela, and San Manuel, Isabela, to discuss flood risk mapping and drought impact mitigation with
institutional stakeholders and local participants. Additionally the group of Isabela State University (ISU)
and National Irrigation Administration (NIA), Philippines attended the 9th International Conference on
Flood Management (ICFM9) in Tsukuba, Japan from 18 -20 February 2023. Dr. Orlando F. Balderama and
Dr. Lanie A. Alejo from ISU and Engr. Arlen A. Alejandro from the National Irrigation Administration (NIA)
shared their profound knowledge and expertise in flood management. The team also participated in the
Annual DPRI Meeting on February 21-22, 2023, where Dr. Alejo presented the research topic on integrated

water and flood management in the Cagayan River Basin during one of the special sessions.
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From these stakeholder meetings and multiple forums, we developed a variety of useful materials and
policy briefs, including flood inundation and affected land cover maps during Typhoon Ulysses, to focus
attention on the implementation of risk mitigation strategies to address the main issues and key problems
identified through focal group discussions and local experience. We also conducted a questionnaire
survey at the institutional and household levels to determine people’s perceptions on the flood and
drought risk in the Cagayan River Basin area, and subsequently to identify the gaps and influence factors
in public risk communication and dissemination for better risk management. And lastly, we applied the
ensemble rainfall forecast from the web-based Decision Support System (DSS) developed by Japan Water
Agency (JWA) to the Rainfall-Runoff-Inundation modelling for dam inflow and flood forecasting during

extreme rainfall events in the Cagayan River Basin.

More details on the accomplished activities of the first fiscal year (FY2022) and the plan for implementing

the activities of the second fiscal year (FY2023) of the project are highlighted below;
1. Conducting several group mapping and discussion workshops with flood advisory group

at Cagayan River Basin and local residents of Isabela and Cagayan

v Several group workshops and discussions with the flood advisory group of Cagayan River Basin were
conducted during the Year 1 project implementation. The key highlights and summary are provided
below;

o Stakeholders Forum on Integrated Flood Risk Management in Cagayan River Basin was

conducted The forum was conducted on July 15, 2022, at the Zen Hotel, Santiago City, Isabela.
Attended by dignitaries from Japan Water Agency (JWA), Kyoto University (DPRI-KU), Isabela State
University (ISU), National Irrigation Administration — Magat River Integrated Irrigation System
(NIA-MARIIS), Department of Science and Technology - Philippine Council for Industry, Energy,
and Emerging Technology Research and Development (DOST-PCIEERD). The international and
local stakeholders took their partnership to a greater height to channel their research ventures on

flood risk management to their community partners through knowledge-sharing activities.

2N Hoel, Sanfiago City 26N Hotel, Santiago City
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o A special Meeting of the Technical Working Group (TWG) of the Cagayan River Basin was

conducted on November 4, 2022, to venture into Japan’s good practices on climate change,
drought, and flood risk management. Dr. Sameh Ahmed Kantoush, Dr. Khagendra Pralhad
Bharambe, and Ms. Hikaru Goto, the Japanese experts from the Disaster Prevention Research
Institute of Kyoto University (DPRI-KU), presented empirical and scientific data on the Magat Dam
situation and shared their sediment measurement practices and flood mitigation measures in

Japan.
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o

The Flood and Drought Management Forum for Local Government and Community

Stakeholders was conducted from November 7-11, 2022, at llagan, Isabela, Quirino, Santiago City
Isabela, and San Manuel, Isabela. Flood risk mapping and Drought impact mitigation were

discussed with the institutional stakeholders and local participants.

m'. ' b . £} \t &%
. / | - 3

The group of Isabela State University (ISU) and National Irrigation Administration (NIA),

Philippines attended the 9% International Conference on Flood Management (ICFM9) in

Tsukuba, Japan from 18 -20 February 2023. Dr. Orlando F. Balderama and Dr. Lanie A. Alejo from
ISU and Engr. Arlen A. Alejandro from the National Irrigation Administration (NIA) shared their

profound knowledge and expertise in flood management. The team also participated in the

Annual DPRI Meeting on February 21-22, 2023, where Dr. Alejo presented the research topic on
integrated water and flood management in the Cagayan River Basin during one of the special
sessions. Lastly, the ISU dignitaries with Dr. Ricmar P. Aquino, the University President joined the
follow-up meeting, and discussion with Kyoto University, the DPRI group to strengthen the

research partnership, as well as the programs on further potential proposal collaborations.

Summarizing the material produced by these workshops, inundation maps, and group

discussions to identify the main issues based on local experiences of flooding.

The simulated maximum flood inundation during typhoon Ulysses, monsoon rains, and typhoon Tisoy

was extracted from RRI and mapped in ArcGIS. The result showed that during Typhoon Ulysses (Nov.
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8-13, 2020), the maximum flood inundation was up to 8.58 meters, Monsoon rains (Dec 15-21, 2020)
with 5.44 meters, and Typhoon Tisoy (Dec. 1-10, 2019) with 5.8 meters.

The materials produced during the workshops are provided below;

o The RRI Simulated Flood Inundation Maps
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o Several Policy Briefs were developed in order to focus attention on the implementation of risk

mitigation strategies to address the main issues and key problems identified through focal group

discussions and local experience.

» Rapid Assessment Methods of Flood Inundation and Damage Assessment using Satellite-

Based Techniques

» Critical Infrastructures Flood Vulnerability Assessment and Recommendations: Case of llagan

City, Isabela

> ldentifying Critical Infrastructures as Important Component of Flood Risk Management: The

Case of Tuguegarao

3. Questionnaire surveys to decision-makers and householders in the Cagayan River Basin

watershed area

v Prof. Orlando F. Balderama, Dr. Khagendra Barambe, and Engr. Hikaru led the team for the community
survey — a strategy that involves local communities in flood and drought risk management. The Dr.
Khagendra and Engr. Goto administered a questionnaire and had a focus group discussion with the
institutes and community partners to determine their perceptions on the flood and drought risk in
the Cagayan River Basin area to subsequently identify the gaps, and influencing factors in public risk

communication and dissemination for better risk management. The survey and questionnaires were

divided into two- 1.) Institutional and 2.) Household levels.
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Community Survey and household interviews in Aglipay Quirino (top) and Ilagan, Isabela (bottom)

4. Installation and operation of Ensemble rainfall-runoff forecasting system based on the website

platform and database

v" The rainfall forecast from the web-based Decision Support System (DSS) developed by Japan Water
Agency (JWA) was utilized for the Rainfall-Runoff-Inundation modelling for dam inflow and flood
forecast in the Cagayan River Basin. With this predicted discharge, the flood volume can be estimated,
and depending on its elevation at the time of the flood, the reservoir can be drawn down to a level
that will provide storage to contain part of the predicted flood volume. Approximately, two-thirds of
the typhoons passing the Magat catchment area have devastating effects and flood forecasting and
advance drawdown following the established procedure of the Dam Discharge Protocol to mitigate
or prevent flood damage in the downstream areas of the Magat Dam along the Magat River. The
locally optimized RRI model for the Cagayan River Basin will be the heart of the Dam Operations and

Flood Advisory Improvements tool in the Cagayan River Basin.
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v ECMWF climate model provides the medium-range (15 days) ensemble forecast. By clustering
typhoon tracks of 51 members, ensemble forecasts can be sorted into 3 scenarios for a maximum of
10 days ahead. The three members of the ensemble forecast are the lower members used when
forecasting to grasp the minimum expected rainfall, the medium which is the most accurate, and the

upper member which is the safe side forecast to catch the risk of heavy rainfall.
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v" These 3 scenarios has been utilized to assess the minimum and maximum elevation the Magat
reservoir during extreme rainfall events, and the test run was conducted by the Japan Water Agency
using the rainfall and run-off data during Typhoon Ulysses. This way, the implementing agencies
could decide early and before the coming of the flood event. By using long-time predictions, pre-

discharge can be done slowly, as well as early flood warning systems, evacuation implementations,
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5. Publications,

1.

A.S. Alejandro, O.F. Balderama, L.A. Alejo, J.L.R. Bareng, S. Kantoush. “Forecasting inflow in Magat
Dam and flood inundations in Cagayan River basin under extreme rainfall events using the
Rainfall-Runoff-Inundation model” - 2nd International ~Conference on  Environmental
Sustainability and Resource Security (The 2nd IC-ENSURES 2022)

C.B. Mata, O.F. Balderama, L.A. Alejo, J.L.R. Bareng, S. Kantoush . “Satellite-based flood inundation
and damage assessment” -Springer National Hazards. 2nd International Conference on
Environmental Sustainability and Resource Security (The 2nd IC-ENSURES 2022)

Project Plan in FY2023

During the second fiscal year (FY2023) of this project, we plan to accomplish the following key activities;

1.
2.
3.

Using Satellite data to quantify the flood extend and flood inundations after Ulysses.

Analyzing the impacts of successive typhoons on flood risk assessment

Develop dynamic flood risk maps, and propose a user interface for delivering the information needed
to help those at flood risk.

Proposing flood mitigation measures and evaluating the efficiency

In addition to the activities listed above, the group from the Kyoto University, Japan, and the group from

the Isabela State University (ISU), Philippines plan to attend the 2nd International Conference on Climate

Change Adaptation and Disaster Risk Reduction Management from 29 May to 02 June 2023, at Amari

Don Muang Airport Hotel, Bangkok, Thailand. This will be another excellent platform to showcase our

scholarly works to promote advanced technological solutions and approaches to CCA-DRRM and advance

partnership in climate action for sustainable development along with its cross-border partners from the

ASEAN region. We also plan to analyze the questionnaire survey data and write the manuscript for

publication.
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International Collaborative Research (Project No. 2022W-02)

Project Title :_Development of site response analysis methods including the influence of

directionality caused by the 2D/3D subsurface structure

Principal Investigator : Alan YONG

Affiliation : U. S. Geological Survey, Moffett Field

Name of the DPRI Contact Person : Shinichi MATSUSHIMA

Research Period - April 1, 2022 - March 31, 2024
Research Location :_California, USA and Uji, Japan

Number of the Participants in the Project : 6  (DPRI:_1 /non-DPRI:5 )

* Please submit the list of participants as an attachment.

Project Progress in FY2022

Travel to the Imperial Valley, California, was conducted from 3-17 March 2023. Days, consisting of 4-5th
and 14-17th of March, were non-recording days but were necessary for preparations and for
demobilizations of recordings at sites. During eight in-situ recording days, from 6-13th March 2023,
fieldwork was performed through the use of geophysical surface array-based recordings of active and/or
passive sources of Love and or Rayleigh waves (or P- and/or S-wave, as appropriate) at 12 network
earthquake monitoring stations installed with strong motion sensors. Details of the fieldwork and results

of preliminary analysis can be found in the appendix.

Project Plan in FY2023

Conduct in situ survey by the US-Japan team during the field measurements at several sites in and around
strong motion stations in Japan using state-of-technology. The field measurements will be led by DPRI
contact person, Prof. Matsushima and several members from the US team will join. The field
measurements are planned to be conducted at several Kiban Kyoshin Network (KiK-net) stations to
measure microtremor. Microtremor data will be analyzed according using state of technology to estimate
the subsurface structure, especially focusing on Vs30 (time-averaged Shear-wave velocity of top 30m).
The sites will be selected according to geological information. A site with possible lateral heterogeneity
and site with less influence of lateral heterogeneity will be selected as the test field.

The results of the analysis of field survey in Japan for FY2023 and results of FY2022 will be shared and
compared among the US-Japan team to discuss about the site analysis methods for sites with the

influence of directionality caused by 2D/3D lateral heterogeneity of the subsurface structure.
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International Collaborative Research (Project No. 2022W-03)

Project Title : Detecting the precursor for the occurrence of large-scale landslides and disaster mitigation

Principal Investigator :_ JIANG Yao

Affiliation : Institute of Mountain Hazards and Environment

Chinese Academy of Sciences, China
Name of the DPRI Contact Person: WANG Gonghui
Research Period : From April 1, 2022 to March 31, 2024
Research Location : Research Center on Landslides, DPRI, Kyoto University; Some giant landslides
triggered by the 2008 Wenchuan earthquake in China
Number of the Participants in the Project :__ 12 (DPRI:_6 /non-DPRI._6 )

* Please submit the list of participants as an attachment.

Project Progress in FY2022

To detect the precursors for the occurrence of landslides and then provide information for the landslide
disaster mitigation, as the first phase, we conducted a series of direct shear-AE tests to investigate the
relationship between characteristics of AE and mechanical behavior of granular in stick-slip events. We
used spherical glass beads (1.0-3.0 mm in diameter) to represent particles. Shearing was performed in a
strain-controlled way at a constant shear speed of 0.1, 0.4, 0.8 or 1.2 mm/min and constant normal stress
of 50, 100, 200 or 300 kPa. In order to detect the energy released inside the samples, three equally spaced
acoustic emission (AE) transducers were installed around the shear box. Additionally, using the external
parameter interface of the AE system, we collected the AE waveform, shear stress and displacement at
the same time, which allowed us to accurately explore the relationship between characteristics of AE and
mechanical behavior in the shear process. Our results suggested that during the granular shearing process
there was a strong correlation between stick-slip events and the distribution of AE characteristics. We
found that many different types of acoustic emissions are generated during particle shearing. The high-
energy AE signals can accurately indicate structure failure. In addition, friction AE and local failure AE can
represent the gradual damage process and can be used as important characteristic indicators for particle
stability monitoring.

As the second phase of this study, we installed AE monitoring system in a slowing moving landslide in
Nishiikawa area, Tokushima, Japan (hereinafter called Nishiikawa landslide). By inserting stainless steel
rod (5 m long with a diameter of 20 mm) into a borehole and attaching the AE sensor to the end of the
rod exposed on the ground, the acoustic emissions possibly resulting from the shear behavior of sandy
materials that were set into the borehole were recorded. However, due to the AE recording system is for
laboratory test and does not enable the long-term sampling of AE data with high sampling frequency, we
tried to get the AE recordings only when we were on the field, and did not conduct real time recording
of the AE.
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As the third phase, we installed an inclinometer and a seismometer on Nishiikawa landslide. The
inclinometer with a resolution of 0.002°/mV was inserted into the ground to a depth of about 2 m. Both
the seismometer and inclinometer have been recorded continuously at a sampling frequency of 100 Hz.

However, because these monitoring systems have been only recently, detailed analysis on the recorded

had not been conducted yet.

Project Plan in FY2023

The research plan in FY2023 is as follows.

(1) Continuing the AE monitoring on Nishiikawa landslide, and installing other monitoring points for
those mostly active locations.

(2) Continuing the real time monitor of slope deformation (by inclinometer and extensometers), seismic
response (by using seismometers), and ground water flow path (by using ground temperature
monitoring system).

(3) Further laboratory tests to examine the AE features of granular materials subjected to different types
of shearing.

(4) Summarizing the results and writing papers for possible publication, and writing reports.
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09:50-10:05 Aeromagnetic survey in Kusatsu—Shirane volcano, central Japan, by using an
unmanned helicopter
O Takao Koyama (ERI), Wataru Kanda (TITech), Mitsuru Utsugi (Kyoto
Univ.), Takayuki Kaneko, Takao Ohminato, Atsushi Watanabe, Hiroshi
Tsuji, Taro Nishimoto, Alexey Kuvshinov (ERI) and Yoshiaki Honda
(Chiba Univ.)
10:05-10:20 Imaging of a serpentinite complex in the Kamuikotan Zone, northern Japan,
from magnetotelluric soundings
OHiroshi Ichihara, Toru Mogi (Nagoya Univ.), Toshihiro Uchida (AIST),
Hideyuki Satoh (NRA), Yusuke Yamaya (AIST), Masakazu Fujii (NIPR),
Shusaku Yamazaki, Kenji Okazaki (CERICR) and Noriko Tada (JAMSTEC)
10:20-10:35 Drift of an ocean bottom electromagnetometer from the Bonin to Ryukyu
Islands: estimation of the path and travel time by numerical tracking
experiments
O Noriko Tada, Haruka Nishikawa (JAMSTEC), Hiroshi Ichihara (Nagoya
Univ.), Hiromi Kayama Watanabe and Tatsu Kuwatani (JAMSTEC)
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10:35-10:50 A broadband magnetotelluric survey for Mt. Meakandake volcano with special
attention to the unrest during 2016-2017
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14:45-15:00 Constraining the subducting slab in the 2-D inversion of MT data in
Southern Tohoku, NE Japan
O Dieno Diba, Makoto Uyeshima (ERI, Tokyo), Masahiro Ichiki (Tohoku
Univ.), Shin’ ya Sakanaka (Akita Univ.), Makoto Tamura (HRO), Yiren
Yuan, Marceau Gresse (ERI, Tokyo), Yusuke Yamaya (AIST), and Yoshiya
Usui (ERI, Tokyo)
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Long/Short-term Research Visit  (Project No. 20221.-02 )

Project Title :__Structural Dynamics Approaches for Mitigating Seismic Risk of

Italian Existing buildings

Principal Investigator :____Mario ARGENZIANO

Affiliation . University of Naples, Federico I

Name of the DPRI Contact Person :__Yoshiki IKEDA

Research Period / Duration of Stay :___November 11, 2022 — December 21, 2022
Research Location / Location of Stay :___Room S-301D, Uji Campus,

Number of the Participants in the Project :_ 4 (DPRI._1 /non-DPRI:3 )

Anticipated Impact on Research and Education

It is expected that this research opens novel perspectives for the seismic retrofit of ancient
monumental Italian masonry buildings, which represent the major part of the historical
architectural heritage of cities in Italy and should not be demolished and reconstructed due to
their architectural and historical values, according to ICOMOS and ISCARSAH guidelines. In
detail, it is believed that this research can provide further insights to the need to adapt the
existing architectural heritage in Italy characterized by a high seismic risk with minimally invasive
interventions that do not alter the building's structure, thus preserving its historical, artistic and
architectural value.

Research Report

(1) Purpose

This study investigates the nonlinear dynamics of masonry panels modelled as rigid blocks interconnected
through mortar joints, with the aim of conceiving and designing innovative smart interfaces, that can
replace the existing connections, thus improving the seismic behaviour of masonry structures. The main
idea is to re-design the joints located at selected portions of the structure as novel engineered interfaces
that can dissipate energy by exploiting some mechanisms, e.g. the rocking phenomena and the contact

friction among the several blocks.

(2) Summary of Research Progress

In order to design and conceive innovative engineered interfaces that can dissipate energy in a desirable
and prescribed way, discrete element methods, often employed for such structural typologies, are
implemented, thus modeling the masonry piers as rigid blocks separated through mortar joints. In detail,
non-smooth contact dynamics approaches are uploaded for faithfully grasping the strong nonlinear
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dynamics of the overall structure. In detail, one can notice that the friction and damping effects that arise
in the interfaces among the blocks cannot be accurately predicted by means of existing models of
literature. However, these strong nonlinear phenomena are relevant for estimating the seismic capacity
and for conceiving novel seismic improvement strategies for masonry structures. In order to overcome
this lack in the inherent literature, a code in in the symbolic environment of Mathematica© has been
developed, by considering as samples several patterns of masonry panel made by cut stones, with
different size and dimensions. In particular, with the aim of reducing the number of system’s parameters,
a single degree of freedom is assumed for each rigid block, thus reproducing the in-plane behaviour of
the wall. For each masonry block a material point with the mass concentrated at its centre of gravity is
assumed and interactions with neighbouring bricks are defined. The interactions are modelled through
nonlinear constitutive laws that are uploaded to capture the contact friction forces among blocks and the
elastic force transmitted through the mortar joints, being, instead, linear viscous forces utilized for
collecting the other typologies of dissipative effects, e.g. the micro-cracking of the joints and the rocking
phenomena. Numerical parametric analyses are then implemented by assuming the ranges of parameters
reported in literature and the results are represented in terms of ad hoc defined performance indexes,
thus showing how the interactions among blocks can be modulated and tuned with the aim of reducing
the seismic response of the masonry panel.

(3) Summary of Research Findings
Based on the parametric analyses carried out, some findings can be drawn:

e for the numerical set of parameters of engineering interest, the dynamics of the masonry panel
seems to be mainly affected by the stiffness and the friction parameters;

e the model confirms the experimental observation in literature: the stiffness of the horizontal
joint interface plays a key role in the dynamic response with respect to the vertical one;

e when stiffness parameters are low (i.e. friction forces mainly rule the behaviour), the dynamics of
the system is strongly changed;

e the interpenetration condition among blocks, that corresponds de facto to an event locator,

increases nonlinearities in the system.

(4) Publications of Research Findings

A paper that collects the Research Findings is in preparation for being submitted to high quality

International Journal in the structural dynamics’ field.
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Long/Short-term Research Visit (Project No. 2022L-03)

Project Title :_ Dynamic soil-structure interaction and seismic performance of soil-cement grid

improved ground under large earthquake loadings

Principal Investigator :Yuan CAO

Affiliation :_Institute of Geotechnical Engineering, Zhejiang University
Name of the DPRI Contact Person :___Kyohei UEDA

Research Period / Duration of Stay . May 1, 2022 — February 28, 2023
Research Location / Location of Stay . Disaster Prevention Research Institute

Number of the Participants in the Project :_ 3 (DPRI:_1 /non-DPRI:_2 )

Anticipated Impact on Research and Education

The project has an impact on figuring out the mechanism of soil-grid dynamic interaction under
earthquake loadings and the consequent stress reduction mode by numerical simulation, which
would promote the development of the soil-cement grid as a soil liguefaction countermeasure.

Research Report

(1) Purpose

The soil-cement grid has been well developed as a promising alternative liquefaction countermeasure
(SCQ). This project aims to study the dynamic responses of the soil enclosed by soil-cement grid, especially
the stress-strain behavior affected by the soil-grid interaction. This research mainly focuses on the effect
of internal spacing and depth of the soil-cement grid on dynamic responses of the improved ground. A
simplified design method for the soil-cement grid based on the numerical simulation was expected to be
proposed. It contributes to the great earthquake disaster mitigation, which is one of the top priority issues
of the Joint Usage/Collaborative Research Center of DPRI.

(2) Summary of Research Progress

The 2-dimensional, nonlinear, finite-element model involving SCG-improved ground was used to
investigate the shear stress reduction effect of SCG on the enclosed soil via the platform of FLIP ROSE.
The numerical model of the SCG-improved ground with several approximations of longitudinal walls was
carefully validated by a centrifuge model. Another unimproved model with the same soil profile was also
used to provide a baseline for shear stress reduction evaluation. A comprehensive numerical parametric
study had been performed considering the varying geometry and stiffness of SCG, based on which the
mathematical model for the shear stress reduction effect could be proposed.

(3) Summary of Research Findings

The "waist effect” of shear stress within SCG is emphasized and well characterized for the first time. It
indicates that the shear stress at the lower middle area was most reduced compared to the shallower or
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deeper soil layer. Attention should also be paid to the increasing shear load sustained by the underlain
layer, which may lead to undesired failure. The proposed methodology, in conjunction with the
conventional liquefaction-triggering analysis, can be utilized for the seismic design of SCG in liquefaction
mitigation. The previous design methods, without considering the "waist effect”, would underestimate
the overall shear stress level of the enclosed soil.

(4) Publications of Research Findings

The research results are being summarized and prepared to be published within one year.
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Long/Short-term Research Visit (Project No. 2022L-04)

Project Title :_Large-scale climatic teleconnection for predicting extreme hydro-climatic

events in southern Japan

Principal Investigator :__Vahid NOURANI

Affiliation :__University of Tabriz, IRAN

Name of the DPRI Contact Person :__ Samehahmed KANTOUSH

Research Period / Duration of Stay . Jan. 23, 2023 - May 12, 2023

Research Location / Location of Stay :___Water Resources Research Center, DPRI

Number of the Participants in the Project : 2 (DPRI: 1 / non-DPRI: 1)

Anticipated Impact on Research and Education

sides:

of DPRI.
2- Scientific advisor for 4 PhD students.

Prof. Kantoush)
4- Attending in ICFM9, Tsukuba (registration supported by Prof. Kantoush).
5- Attending in core2core meetings in DPRI, March 2023

DPIR’s researchers

projects and workshops.

During this long term visit, in addition to work on research project several activities were also
done as listed below which all have and will have fruitful impact on the research teams of both

1- Presentation of 5 lectures about Wavelet, 1 lecture about machine learning and

1 lecture about finding of the project to students and researchers of lab and
WRRC each at 2 hours to convey the experiences to the students and researchers

3- Participation in GADRI 2023 meeting, searching for the possibility for more
collaboration of DPRI and Iranian research centers (registration supported by

6- Publication of 4, submission of 2, and preparation of 2 papers in cooperation with

7- Discussion and scheduling for further collaboration in future for joint students,

Research Report
(1) Purpose

Instigation of large-scale climatic teleconnection for predicting extreme hydro-climatic events

in southern Japan

(2) Summary of Research Progress

Z-number-based modeling tool is provided to predict the extreme weather events over southern
Japan as the advanced version of fuzzy sets. The proposed methodology contains four steps to

determine the relationship between the hydro-climatic signals (as predictors) and considered
extreme weather events (as predictands). 1) data gathering and pre-processing, 2) extraction of
the association rules, 3) modeling by Z-number and conventional fuzzy tools, and finally, 4)

comparing and evaluating the obtained results when the ocean-atmospheric time series are used
to predict the occurrence of extreme weather events. The methodology is first examined for two

stations in Japan, but then, it can be applied and generalized for more or even the whole of Japan.
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Steps 1 and 2 and coding for step 3 of the projects have been already finished and now team
members are working on fine tuning of the modeling and application for some other regions in
Japan.
(3) Summary of Research Findings
In contrast to the classic fuzzy logic which does not consider the confidence and reliability of the
data and information, Z-numbers consist of restraint and reliability. Therefore, they have
significant potential to describe the uncertainty of the knowledge. This potential of z-numbers
greatly helps the prediction performance with regard to other classic prediction methods since
a prediction accepted based on low-reliability data tends to be useless or harmful to practical
usage.
(4) Publications of Research Findings
Four papers have been already published related the project and collaborations as:
i- Froumandi et al. (2022). Investigating the main reasons for the tragedy of large saline
lakes: Drought, climate change, or anthropogenic activities? A call to action,
Journal of Arid Environments, Vol. 196.
iii- Nourani et al. (2022). Robust clustering for assessing the spatiotemporal variability of
groundwater quantity and quality , Journal of Hydrology, Vol. 604.
iii- Froumandi et al. (2022). Linking Spatial-Temporal Changes of Vegetation Cover with
Hydroclimatological Variables in Terrestrial Environments with a Focus on the Lake
Urmia Basin , Land, Vol. 11.
iv- Thanh et al. (2022). Reconstructing daily discharge in a megadelta using machine
learning techniques, Water Resources Research, Vol. 58.
Two papers have been already submitted and are under review as follows and 2 others are
under preparation:
i- Nourani et al. (2023). Uncertainty quantification of deep learning based statistical
downscaling of climatic parameters, Journal of Applied Meteorology and Climatology,
Under Review.
iii- Nourani et al. (2023). Optimization based prediction uncertainty qualification of
climatic parameters, Journal of Hydrometeorology, Under Review.
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New Exploratory Research  (Project No._ 2022H-02)

Project Title :_Climate Change Impact and Dynamic Adaptation to Coastal Flooding in Osaka
bay, Japan

Principal Investigator HA SI

Affiliation : Disaster Prevention Research Institute (DPRI), Kyoto University

Name of the DPRI Contact Person :___Hirokazu TATANO

Research Period / Duration of Stay . April 26th, 2022 - April 28th, 2023

Research Location / Location of Stay . Laboratory: S-543D

Number of the Participants in the Project :_ 3 (DPRI:__3 /non-DPRI:_0 )

* Please submit the list of participants as an attachment.

Anticipated Impact on Research and Education

This research develops a framework for coastal communities to reduce the risk of flooding and
develop adaptation measures in response to climate change. In addition, it will contribute to
developing methods of assessing flood risk and adaptation decision-making under climate
change.

Research Report
(1) Purpose
Coastal flooding is a frequent and devastating natural hazard caused by a coastal process. Climate
change poses significant challenges and impacts on coastal communities. Efficient adaptation
strategies are crucial to address future flood risks. This research aims to assess coastal flood risk
under climate change and identify optimal decisions of structural adaptation strategies to minimize
flood risk.
(2) Summary of Research Progress
This research developed an integrated modeling framework that couples stochastic tropical cyclone
model, storm surge model, inundation model, climate change projections, coastal defenses, and
adaptation measures. This model incorporates scenario analysis, risk assessment, and cost-benefit
analysis to quantify the flood damage and the effectiveness of adaptation strategies. Moreover,
considering the uncertainty of climate change, this research proposed a dynamic adaptation
decision-making model for coastal protection systems by minimizing coastal flood risk to identify
optimal investment timing and the size of the structural infrastructure.
(3) Summary of Research Findings
First, the results show that coastal flood risk will increase dramatically as combined impacts of
intensified storm surges and sea level rise, due to climate change. Without adaptation measures,
the damages and casualties from flood have the potential to increase several folds in the coming
decades. Second, despite the predicted decrease in future population numbers in Osaka Bay, the
number of flood casualties is expected to grow due to the increasing aging. Therefore, it is
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important for governments and communities to take the specific needs and vulnerabilities of the
elderly population into account when planning and implementing flood risk management and
adaptation strategies. Third, the results indicated that raising the height of existing dikes can reduce
flood risk effectively. The benefits and costs depending on the elevated height and the discount
rate. Using a traditional cost-benefit analysis, this study has shown that that upgrading by 1m the
height of existing dikes to adapt to climate change is the most cost-effective strategy for Osaka
Bay. Fourth, uncertainty about climate change and the time lag of adaptation measures pose
significant challenges to adaptation decision-making. The results indicate that a dynamic
adaptation decision model is more effective in decreasing annual coastal flood risk costs than a
static one in the context of climate change uncertainty.
(4) Publications of Research Findings

Ha, S., Fujimi, T, Jiang, X,, Mori, N., Begum, R. A, Watanabe, M., Tatano, H., Nakakita, E.. 2022: Estimating
household preferences for coastal flood risk mitigation policies under ambiguity. Earth’s Future,
10(12), EFO03031, e2022. https://doi.org/10.1029/2022EF003031

Ha, S., Fujimi, T., Jiang, X., Tatano, H., Mori, N..2023: Dynamic Adaptation Decision-Making for Coastal
Protection System under Climate Change by Minimizing Coastal Flood Risk. Water Research.
(Submitted)

Si Ha, Toshio Fujimi, Hirokazu Tatano. Coastal Flood Risk Assessment in Osaka Bay under SSP-RCP
Scenarios. The 12th International Conference of the International Society for the INTEGRATED
DISASTER RISK MANAGEMENT, Cluj-Napoca, Romania, 21-23 September 2022. (Online)

Hirokazu Tatano, Toshio Fujimi, Mamoru Yoshida, Si Ha. Designing Climate Change Adaptation
Strategies in Coastal Cities at Storm Surge Risks: A case study in Osaka Bay, Japan. The 12th
International Conference of the International Society for the INTEGRATED DISASTER RISK

MANAGEMENT, Cluj-Napoca, Romania, 21-23 September 2022. (Online)
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New Exploratory Research  (Project No.__ 2022H-04 )

Project Title: Unravelling the effect of rock pulverization during sliding on the hypermobility

of rock avalanches: multiple approaches based experimental studies

Principal Investigator: Shengshan Wu

Affiliation:_Graduate School of Science, Kyoto University

Name of the DPRI Contact Person:_Gonghui Wang

Research Period / Duration of Stay:_April 1, 2022 — March 31, 2023
Research Location / Location of Stay:_Laboratory: S-115D and S-116D
Number of the Participants in the Project: 2 (DPRI:_1/ non-DPRI:_1)

* Please submit the list of participants as an attachment.

Anticipated Impact on Research and Education

Many kinds of assumptions have been proposed to explain the hypermobility of rock avalanches
and the movement mechanism, but there is less evidence from tests showing that rock
pulverization contributes to shear behavior. This study provides some valuable results and
insight to improve understanding of the effect of rock pulverization on the shear behavior of
particle materials, which can also help to enhance understanding of rock avalanches
hypermobility.

Research Report
(1) Purpose

Rock avalanches are a common geological disaster caused by the sudden failure of large-volume
rocks that slide a long distance at an extremely fast velocity. With hypermobility, rock avalanches can
travel faster and farther than normal landslides, and the apparent friction coefficient of rock avalanches
is ultra-low. Recently, some field investigations indicated that rock pulverization can strongly occur during
sliding. However, the effect of rock pulverization on the shear behavior of the shear surface and its
implication on the hypermobility of rock avalanches is not clear. This research aims to unravel the effect
of rock pulverization during sliding on the hypermobility of rock avalanches.

(2) Summary of Research Progress
Different shapes of halloysite nanoparticles, glass bead particles, and rice particles were used for ring
shear tests. The mixture of silica sand No.8 with different content of nano silica powder was also used.
All the ring shear tests were performed with dry test conditions by ring shear apparatus DPRI-5 and
DPRI-6. We employed a shear-velocity-controlled method (the maximum shear velocity is 2.24 m/s) to
examine the shear stress of the samples at residual state in varying shear rate levels. Summarize the test
results and check the rate effect phenomenon of the samples.

(3) Summary of Research Findings
(1) Shear tests at high shear velocity (the maximum shear velocity is 2.24 m/s) revealed that halloysites
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have a strong negative rate effect, in which dehydration developed within the materials during high-
speed shearing may play a contributing factor in the shear stress weakening.

(2) By comparing the shear test results on nano silica powder obtained under the same test conditions,
there is no rate effect phenomenon during tests, and we infer that the difference in particle shape is the
possible factor for the weakening of shear strength.

(3) Test results with glass beads (hardly break during tests) show that differences in particle shape
lead to different shear behavior. In our tests, irregular glass beads have lower shear strength in high shear
velocity (10 cm/s) than spherical glass beads.

(4) Similar results were obtained on rice particles with different shapes. The test results of long-grain
rice showed a larger stress drop and lower shear strength during shearing than those of short-grain rice.

(4) Publications of Research Findings
® Shengshan WU, Gonghui WANG. (May 2022): Shear rate-dependent frictional properties of

nanomaterials and implication for high mobility of rock avalanches, Japan Geoscience Union Meeting
2002, H-DS07-14.

® Shengshan WU, Gonghui WANG. (September 2022): Strength weakening phenomenon of
nanomaterials in high-speed ring shear tests, 2022 Annual Meeting in Fukuoka, The Japan Landslide
Society, P-24.

® Shengshan WU, Gonghui WANG. (November 2022): On the shear behavior of nanomaterials and its
implication to landslide hypermobility, ¥+ = Z{EAE7 1 2022, Kyoto University, MO-16.

® Shengshan WU, Gonghui WANG. (February 2023): The effect of particle shape on the shear behavior:

Results of tests on rice particles and implication, 2023 DPRI Annual Meeting, Kyoto University, D201.
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TR« BT

FTIEHEBEA « BARSSERIEgS ARSI R AR

IS B4« TR, THEFET

WFge (e WM : SF44E4H1H ~ HMS54E3H31H

WF9E (HE) 5T TR SAFIEAT 72 H ONC B AR SEER et A » 7 S —DOWF R4

SLFWFTES SR . 854 (Fh 56 44, TN 29 44)

T O ~ D BTN DN T

HAR S EE s A IS TR T SNTAFGES VRV T b« B ES~DOBINC LY, TR
WFFES IR TAR &9~ B AR SEEFIEE TR COFBRY - REMBREm ki s 2 L12 kY, ERFE LToEK
SKERMFEONERT 2 FRgak L, & B OWFEONE T 2N o5& L e > Tind. £z, ffgEs
VIRT T L IR O, SEE IS TR, RO Y IR T T NEO G SR E TS T > B
U — I REENER FEEONT ST L L2, RROTEE~F > T <tal ol iR 5.

e
(OORELIRN 4=

FHIRKEEN ez D~ VTP — R, SHTHEDLEE R T —2 &, BRI D fkx 22T — 2 7R
NE— L DB EHET D Z LI2 X0, RATSEEMNLOT- O DIEENEFT 9 & & b, FERO AREEI A 7=
AT OMNIE BIf T2 2 ST 5. AT, HARBASHIEITT 74 7 2 (GADRD &L, b
DOWFFERER & OIEFRWIFEDHZ & 72 o~ <, EFRERAS.

(2) FFFERm AL

%5 59 [ HIRKEERHRA L VAR U MBS 3 9 A 26 BITA VT A > « A A 7V » FIEAT
B L7z, BIFERIIIEetEs (EE) WiE, BRIEENEHESIC L D2 SKEEREIITE, L OB
RIFFEAITHEIAISE - Hsh S SRR RIS OFIA SRS, MEPRRIRE 22 Sh, 1T L B R AT o 72
SMENL 85 4 ThoT-. Fiz, TARFRKTFEESLOMECLD MIEECETIV VR T LA 24
542 H 24 BICA T A UTRME L, AERLICRA LIokE - DSGEOTARE, KE - TREIC
BEhE U 7= 9EiSEh e SICBI9 BRlE N e S, 332 DB HoT-. XHIZ, AFn54E2 AIZ MLapgii e
A LT HIER SR & 93 L 7o EME 25210 C, BIRRERF P LA TRt A 7 T A T v A5
JiE & DI K B 12023 4F hov =« o0 7 HIEEBIHGRADSE SRS | 25543 A 156 BT A 7Y v RIEATH
L, Xt - A2 T4 2 THDET 300 4 DOSMRH-7-

B HIPGHRIZ I T BAFSEIF RO, FEROWE K - BiSHEROZIZ B & LT, SR VAT D A
AESS, AR - B L. B b0 I NORT. dEERKGTSRRIREES OFr 74 VB, SF0
543 H 16 H, i 11F), BAOKTZF2AURESCHIME - BT +—F 5 (B4 LBilll, B4 F12 A
3 H, A, AUCHUSSEERFRFITEES - BRI (BLATRY, 4412 A 26 H~27 H, 3K 45,
SEE L), “BOE” ERAFEA—T T =T A [REICOLWEL S ) BR4AFEILASH, 7Y
v R, B 176 4, FHE 2 fEROVSFAT 4 AH v ra ), FASWIKEE « 55 4 B SRR E AR
Z2 (BRI H 21 B, KERY, S 304), 5 10 ERRSSEEtE L ¥ — 0 Ry UL (BF144:6
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R 240, ~A7V v NBfe, 204227 4, FEELS 1), OMERSBIIEIR S~ fis (44T A 27
H~9 430 A), &6 0 Lfdiksy) (BR4411 A1 B~BF56441 A 27T B), Z8ERY: - kT h7
I (WMAELL A2 R, 19H, 26 A, #EPIKa I 2=T 2 F—, BIRFIESN694), LRV A

(A7 T ORI - KEFRINE AL TT 2] (FRS4E3 A 23 H, ~ 7V RBlfg, S04 1, 150
4), B v Ry o RS ASICERR) (BF5 41 A 7T H, BoOEE JTLSMBEETZ > &, S0
H04), ARSEERAITHRAIES (G543 A4 A, 4740 VB, 5F6 M, FEE1E), 5§12
[EIEHR S E B 2 BlRFEES (B4 412 A 22 B~23 H, BEWKY:, 2 1274, RE 341,
KEARYT AT 7 a A7 2023 (GFG4E1HTH, NEPSGSRE2—, BRI, ST 4 A
vvar ), ata=7 4T 4 —7 52023 (FM542 A 18 H, KERASIRZE, G - JE& - 1L
TA ANy al), 2022 FEPERXITRIZERS (FAF 12 717 B, A2 74 VB, 04 45
FIRKEE T +—F L& 17 BRI BN Eg A Ry o A (Bf14 4512 A 23 B, 2wvbEESH#EY,
SN 6240, FER I, FEFLIP).

(3) WFFERC R OIEE

55 59 [A| AR ER R G T VAR U T AOMEATL T, BIAAFREABL @ - R RER |2 X 52288 K
B TIE, [ b IR LME K & ZAUCf: 2 B O TRl & SEFEICRET 2 A TR (BFn 3 FE~4 FE, 1=
VIEEHE%, FROFHEIMIZERT) (O THED 72 Shiz. iV VCaFN 3 AREEIZ AR SSEM L s H 9%
SEEWEFREZAB U TR — N &ATo7offmmTE T, [ R B OMEKIT L 2 FEHERMEER 25 2 bek B
T O () IIKEREER « HRAFHEETAA), [ R W OMEKIC K0 UES S CRAE LTiffinglE 22 B4 5
A (M ERREEE - AR TERTFEREETT), 12021 4F Cyclone Seroja {2 & DT  B—/LOZERRKEIZ O
T RO % - I D KRB EIZERD, [3/16 R EREIhOHE CRAE L= HES) & EiE Oxf
I BEARLEER « FERRFBISEBITERT) (2T, I BIT BT CRAE LT UEii OB E A4 B8 L7z 1)
SFEIR ) (PIARPESEHEREE - RS R BISISERT) OWMER e S, B4, B - 2FEEOBRPGRETH
2B SSAIFFeAT L RIRFE « HBB K8 SR RIRFAE (2021R-01) THIFHERIE IS U 2 7 |26 ™% Hts By i A4kl o
L) (EHZliEde « KIKTTSTRFEERAIIERL) ([CoWTHEN R SNz, U EOHEICE S, {E5R
BERAN R ST,

(4) WFFERCR D2 FR

% 59 [ EARKERG T AR T AOFERNAITE 59 [MIBRKEREG S VAR YT LiliGm U & L TAERR
THY, FHEKRFAMIER LAY B THRASNTWD. Eiz, WJIEEFEICET 52 R YT AP
MEDWFIESL L RD T DETEEIFREN RSN, MEEL LTRSS TS,
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HRER (—HH#EE) ( REES - 2022A-01 )

FRREA © EIRE TV OB & C A B < R B A I o AL
ERERE (K4, FrE. Ba) - Brdd, BISagtnT. Bz
RFZEHIRE « Fn4 F4A1 B ~ 4fi5 43 A3l H

LRSS INES - 204 (FSh 04, FTN2044)

WFFEHRE

(AR B/ - RS ]

E OWIRE T NV EREESE, BABEEET S Z LICL ) E2MHL P R— N CEHV AT LD
HEEZ HIE L C, M@l - HRE - BT T ) v VRO FEE BESE, EEELREZ
HHET 2,

[ FEf%itE ]

SRAEE L, DRSEEROSTAESH 23 AICHEM Lz [BRAMBERE S b Tl 2H0ne L
Tl IZBW Tl Sz by TR K LRSS X o THE SN2 ICB T 20 £ & o & Fhho
(2, Bl SEFRA 2 I0E L CRBME 2 1To72, MEDIL. FIRX ¥ /X AN O 208 4 i H
UCHEME L7z, KERFEZX, 57 17H~18 I @k R GG 2 D ISR O IOV TRz,
5T, BR4AFEIHAICIE, EBESEAIZIUD TEML, FHF ¥ /X RORGEHE SR E RS R —
NINZIRBWT,  THEEGEE R Y — 7 & a v 7 —[E BRI O B aiift & 4 % O K OHisoRE#E
MR ORESRIZ T CT—) ZBRME L7-, E7-. B SRR ORIFEE T V2 ERK LT,

[BFFE AR ]

AR EFED EJ@Z@%EEJE'JF)?@NJMkm CALE T 5 T S BLIEE ik b oA kM AR TRER % (R
AREFREI2005304y) ICAMARRE A28 L. o EREX2hPa THo7-, KNOLEENL, 228
B FERR T’éﬁfk{ﬁ% IZ1H16H 1K Z A T0. 35m (272 o7, BIHUFHA T, =7 il Sk CHlE N
K&, JFEMBESERTFHTCHRRLIZEY Tk, ToBIIENT4E, i c2EDEiH6ET
Hol-Z L EWR LT, DMAEIHSADERY —7 v g v 7T, FRiTIc, A ¥ 2 & DOSATREPS
FIROFEEZ NS, TN E TOEBKED A T = X L6 Y — AT 5 BN 7E 72 & ONThERE
HEORE L ZORBIER IOV THER 2SN, BT, AX T a X 0P~ L2440 EIERYT:
DOIREF PO, BRFE OIFIC L 2 EERBRELTEES  HEMIEN A F 2 2BV TEEEORE
A IR SN TWD T E R ENT,

[WFFERR R D28 F ]

ISEHEZ « BRMEN - S, b U T O RGBT O TR S AL/ RRUETS K OVK
N, ARSI SCEB2 (EETS) , Vol 78,No. 2,1 163—1_168,2022.  (IRFHEEL
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HRTFRE (—iEHE) ( REES - 2022A-02 )

A HURB T — 2 B LUK T — # OBRREAIZEES S H TR U X 7 i m) 1) 72 Sy 7
L— LU — 7 OREEIZEET 20158

AR E (K4, IrE, Wa) - ®iEse, HMUEKENIEEM, W=

MFZEHARE - 5F0 44F 4H 1H ~ 45f0 54 3H 31H

LFERFRSINES . 25 4 (FFM34, FTN124)  XAIMBMELBEBEZRMLTLLESL,

W
(AFZEE I - HRE]

LA, 20184E KPRFALER O HIFE Cl, BRI MBI EICIIE S 2V L OO HE T TRET S
X HURICET A MEE T — X Lo EE SN WET RGOz, £, 20164FEREARMEE
R2018FEIR A OHIFE, 2019FY v 7 LA MR O X 5 1T g5 C ORI e RS 7 — 4
OMET — X BINE SN D LI TEE. ZOLHIRMBICHET AT —XIZIcnETIIa b
— ¥ a VHIROEELSLET VORBBILEICEREZ LTEX LS, T — X OESEDNFE A X
2 EBET DT e A EE#R L FERET VID V. BIREROBREORKEOA XL — g
IR 2 Gl 2 & BT DIEHICEASWEBERRENARE TH 5720, 7 — X2k U872 ik
M DHHBEIENE S 2D, AL, T—FOESCENBZRENT D L) R EEEL, HE
C LFORHOMAEREZ D2 LICL0 8D XS MR BN A BRIC R D ERFTT 5 b0
Thd. TLTINLEREL, BFOMA LT — XIS ETHEY A 7 BRI A 72 56855
DYEHER) 7 L— LT — 7 1ZDOWTC, MEEEDIRICSI ERMEMFATT LD THD.

(A2 % 18 ]

AHFIE T LI - B2 R T D720, TN - FTAMIF 7R 00 & B a2 B 7a 3
5, UTO3HBIZOWTHIRAED . 1) BRI IIT DEH O M RLOEK « W& F o Hy
EEVRME, THEFEEIR T CoOPNERIRE, a2 ZE Lo LuiEEEe &, HiEY, B
¥, BRI, HUE T, BREYE, BISCHICR D BUE O RFTRE S A R L C o B [ T I m Rk
R0, )RR T — 47— L ET Y U7 FEORE WP, taSmHicE T
—Z IR L EHICE c BE BT D, X ORTFT—F T u—%HR L, BERMTRERT
— BRI 2 R A D, E o, MMTE AR AND T EEIC L o THITZIZHEBLATRE & e
LR B OWTIRETT 5. 20 LT, T—2HEHTT AT A& AHEIICHEE S 2 )51k
REHER R B 2 BT D -0 MBI R T — Z I OW TS T %, 3) 4 3B ) 72 s
ity T2 DREEEERELRD DR A2 G 2 E BT HH T, INSRPDCAY A Z VB —T =
AL L CHEESELZLET, HILWIL—LU—7 L LTERTXDARELEEZMHL, TOMEL
4 5.

[ FERR R ]

R OMET 7 — Z IS &, MEREHFEZ AND Z & T, BEEHRROHETE & BIRFE
USEETE) ORELIHESEZRE L. ABXERECPTEMERONIZEE LH LT, ¥
SHIERHEH S 2T L OW R I LS O HEBLHE A~ ORI Ml A 72, S TR TR R
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SNTHE ARy VT2 2K D7 =2 %0152 LIk by, HEET —& kORI EZ
DHLDDORENRIE L DENEDOFMIC —EDKEL G525 L2 LMNI L. iz, A HIE
7 — 4 2E L CRBFEET LV EISE S Licky, HIFMICHESH Mz Il —
a T 5 HEROMEEED TN D.

HAEREE T T LV OMERRRCW BIC1E, 23, ZMEOT — 2 NV EN DR, HEEO TSR o5
— X \CHIEEN B DG AN D D, FHIFEIC LY, BBEOFN, Lo FECOWD TR L. 20164
(A UT-REARMIERIC B U C, A RNE JIMRNTIC & 0 K 2 52 10 7 28 T Hh DB 2 33 U 2 il o itk
LS BREEENC 5 2 D5 B OV TR ZAT o 7. FEITIC K 045 B 72 IR b X 0D 43 A7 | X B H G A <0
MEBEEIZLDoMmE L —F L. £, 20 ORKACHIX TIZRIRILIZ L& 0 HEE) O & R
JE e i REENRRE ST 5 2 LN hotz. MEIC X 2 KEIBEMSE T~ OR4 - EBHE %
B3 2 72612, 20184 LS ILHR BT RIS & 0 JEERTIR N LK S F W TR AR U 72 KBRS A 5
AN HIZ BT L2 TREMEBNAIT S & L bIS, TRVEMED L@ b T 2RI L, HT <0 H
DOEENFFER L O R0 i L8 O AWRrE 2 2R~ 72. BN L0 00K < 0K LR
Z\WMER 72 HIERE) O FEAESRMEIZ OV Tl EDOTREFLERD DT L72FE R, KBRS T, FM1KRE
NI RE ChE, T2 OB R INEE30en/s2FEE TRAT H 2 L b o7z,

HWES), WK T — X DM EET NMMET D720, T—XIZEENDIEL - (RHEEME) %
EETE DREEOHBIVFLAZEI L, W< ODDOFFUZOWTEBRICIHi 21T o7, 7z
W7 7 A N—= AR EEE 7 (DAS) Bt aiGH Lz, TAEN-OREOET — & &2 T8z
oA 7Ty T HEHMOWSICED MATS. FERMEIE (BCP) OMHAEFEE T 5 Z LT K
ST, HANCIETRERT —Z OFERA LY 2 2 L— a3 CORFEICET % ka2 R LTz,

[WFFERCR DA ]

Gonghui Wang (2022): Some Recent Coseismic Landslides, Coseismic Landslides: Phenomena, Long-Term
Effects and Mitigation (eds: Towhata, Wang, Xu, Massey), Springer, 1, 169-203, ISBN: 978-981-19-6597-
5

FIHE - ARSI - EHAIC - FBIELE (2023): 201 84RALIEE ARHR AR HI AR IRF 1T F8 R L 72 KRB S R 9~
DIZONT, HURRR 2B P FE AT AE G T AT JE R K =, D209

Yoshihiro Kaneko and Hiroyuki Goto: The origin of large, long-period near-fault ground velocities during
surface-breaking strike-slip earthquakes, Geophysical Research Letters, Vol.49, ¢2022GL098029, 2022.

%2, Anirban Chakraborty :  BEHZE DA E 22 % RO U 7o 22 MM RG5O RRE, TR CHEAL

(i - HET5) , Vol.78, No.4, pp.I 79-1 86, 2022
BERG 2, IR, R BRI T 7 A = — T LV ODASBIN T —F A W R EED U
N OFRAT, A FIAAE RS A ST SR AT AT JE S A IR X T A, 2022,

Sun, J., Kawase, H., Fukutake, K. et al. Simulation of soil liquefaction distribution in downtown Mashiki during
2016 Kumamoto earthquake using nonlinear site response. Bull Earthquake Eng 20, 5633-5675 (2022).
https://doi.org/10.1007/s10518-022-01426-8

Yomi Harada, Hiroyuki Goto, and Sumio Sawada: Initiation process of tension cracks in soil embankment on
liquefied sandy ground investigated from centrifuge model test, Soil Dynamics and Earthquake Engineering,
Vol.161, 107444, 2022.

FERER, SEAR, HERBRE TRADEN LV ERR BB O R AL T 2/, BARHE
TR TRFER R SR, 2022

Yamada, M. and D.-Y. Chen (2022). Automatic Hypocenter Determination with the IPFx method for the 2018
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Hualien earthquake sequence. Terrestrial, Atmospheric and Oceanic Sciences, 33:18.
https://doi.org/10.1007/s44195-022-00018-y 2022.06.

Xiao, Y. and M. Yamada (2022). XYtracker: a new approach to estimate fault rupture extent in real-time for
large earthquakes. Earth Planets Space, 74, 77, https://doi.org/10.1186/s40623-022-01650-1 2022.05.
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HRFRE (—HEHE) ( REES - 2022A-03 )

A WRETEIC K AMBET — X O T — A T LT RO B TR T A OB R
ek E (K4, PrE, Ba) U2 6BA, IUERFBLRBItHT, #i%

WREMARE - SF 44 4H 1H ~ 4&fn 54 3H 31H

EEBFESMER . 9 4 (Froh 34, BTN 64) KOS IE A B LI/ LTI Z3 0,

R
(AFFE B - RS ]

AWFFED HAIX, 20084E2> HAT 41 C & - FE HUE BRI FHE C & 2 ¥ G ds K OBEE 3 2 iy
REBIICEIY CNECTEATRESNEZE2TOT — X ZEBHEBEHL C, fFWVSLTWEOT — 04
TEMBESTDHE, TOT—XEHNT, HELEZ 37 (W& 128 < & A WS 7)) 022 504 %
L LT, HEORM PRI FIEORBITH /B4 2L Th D,

[ ek ]

TS EHE T, EANSAO S OMFEE L IFE LT, S ALEs - LR ER - RE RS ==
—Y— 7 RE R OA> OIS H % MR BN 2 5@ U, IR, K350 e VN T —
X EEk L, EENRLBEL - RN AT o T E 7, T OWIMICITA IRV T, 20184 KBRAFALE
OHIFE (M6. 1) 72 K OBAE /2 BN T L, JuK » K - BIK » BAE KRS & 0 JEFIgE & L TRAE
B O ERRBEB ATV, WAFEOT — & L OFANECMNT 1T - 72, AWFFETIE, ENT
BoNTET —ZIZONT, ALEEITV, BET &7 — % L AbE T, BT —#., 5tAl
DWTF =2 BIONEET =207 =0 A 7% L, HKEFEDOSINE DT —F 20T &
xle, Flo, ThoOT7—2ZIER LT, WEIIHEOIR 50/ 54 & 2 OJRIK ZH#HEE Lz,
T, BRI T HITEOBRRE O RREME A R L TR Y . NEEHE O AE T H ORI Hiiz 72
BAEBWZ,

(B FERL AL

TR K D BN AA B AOBMERIE . U = & TR 2 [CALER 2T - TS, W O VR BT
DOfEAZEICIIEMOMEZ LN TRETAIEDREETH LD, BLOEFBRAMEE & OEIA
WMOT —2 DOMEWNEIZET L, INDIFE->T, BTCOT—XIZOVWTHAELE AT 72, FHEIC
L2 WEFAIY 7 —F OIERA BTN, B EE 2 W BB X7 A28 BED
TXZAN— R ERRBEORAIRY 7T —F EMETHZENTEZ, TNHIZXY, ThE TICRs
ENTEETOT—F 25 HABVEMNETT —IA 7T+ ENEHEE o Tz, HARY T —F &
DA XY MET —H X, EEHONAS(GRy T —Z7HDD) IZHM LT, HifiT — X 1347 74 > Dok
R R EHDD (16TB) (2UXgk L, REFAEELH LAD2E Y REER LT, 207 —%Ii%, K
FHAEOHICBIEH STV D, B EWBE RO SO ZZME LD | W8 ORI R
DRI KD &R ATRE 72 e K EMEIS D [Elis 2 R U7z, [BlsMA I, NERHIE O HIEEH ©
2T D AN E 2 b, TREERT A2 ik, BEKEICkIT 2 MEOUNAE % H#
ERREL b EHIfFIND,

(AR D A% ]

Toshio Tanaka, Yoshihisa Iio, Hiroshi Katao, Masayo Sawada, Kazuhide Tomisaka,
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Investigation of local stress field in the north-central Kinki district by dense seismic
observation of stress rotation near the active faults, EPSEECTH .
M R - 2 REA - AR i - EEE BRI - BBk S, R HUBRBLNIC X o THEE SR
57 AL TR W T EE 23T D05 08, A AHER T 20224R FERK A R4y, S12-03, 2022410 5 24
H.
HH R - R BB - AR i - BEE BRI - Bk T, R HUBBLNIC X o THEE SR
Hi 7 RALER DI 1355, 5 R4 BE R R B P SR JE R R T 2, B117, 20234725 21
H,
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BE BIRKs ( RERS 2022601 )

RS A —HER S YEERE R ORRIT E Z T LN, Ak, (E DT REN?  FEE b
Z 7 ERMEREORE A B L C (International Joint Workshop on Slow-to-Fast Earthquakes
2022)

A - AN 3~TAREE SCHR TS BEFIIEEBIRCEESE FANAE Faadfst (A)  [Slow-to-Fast HIEE]

WA W)l s

[BiNEl ez A NS AT v

PR : SFn44E9 H 14 H - 16 H

BAEEST : REFEABER T +—7 2 2 (BRRESEET)

SIES: 2404 (FFh 2304, AT 104)  SKBIRSIIIE A2 U L T 72 &0,

WIFE R OBE ~ DB BRI DU T

RO N 7 7 E RS AEA RIEA . WRERE R & 2 v —HER OBIRIZ DU Tl eim i 7 4 3t
AL, A%OA 1 —HGE - HEEMHTRRITEO MR, WFFERCROBSA~DIERNZ OV T L7z, 85 -
FRAT - FIRBESE - FER - WEEE TV  NBIEHREOLR T 7' n —F I L D EPS ORI 2 — 51
D, MRS - JHLE: - WO - WBRE: - SR E OSBRI EOeE L X > 7o, AEXT, 2o
IS DED IR A T Y B Gefifi « A T A ») EBEERTH Y . Rt Gt FgeE
(SR LT EPRSNOEALTRBITEE LR T g o MRS ARIE L7, F7o, BERA T ORGERITR
FECHE S, FHIRFBEORE ) « [EBSEDm L7, B2, HHDANTR Y FU—7 DY
FRIC B HBR LT,

WS

(1 BRY

FEROmEHE N 7 7 BERHEER A4 RIE A . VHERECHIEE & 2 v —HEEOBHRIZ OV TR eimo s 7 2
HHL, A%OA T —HEE - PRESRMEEIZEO S AERS, R OBSEASOIECOW gm0 2 &
ZRAMIE TS5, BN - BT - BABRAZE - R - WEETL - KEREEHRSE OSSR T T a—F I X BEN
INDEHER A D, HIERT: « T - HYEY: - 35 - [EAEF P2 RN 2 A —HGE - e E CHY
B DO AR A Z X 5,

QBEROFE LD

Zm—HIERIE, 21 HERWERICR R SNIZBIR TH Y | EE 20 4, ERIIESh TE e, 61, I4ET
V&, BRI AT IR D B HITR 2 22060 MR E RHIGRRS A A 1 = X A & A v — MR O BRENE) S &
MZTe 0 DODd D, YLEOWYRERE X, AHES TIE, PHIFER A SAEdfse (A) [Slow-to-Fast Hi5E
FORE R RRREEER) OSEE B T, RSO O A m —HEEBINEFERIO, Hix e Bro
B A 0 —HIEFIER RIS DWW TR EE T T2, £ LT, ZNLDORKIE ST, An—HELEE N7 7H
KR DUHERE R HEEO BRI, FIFER RO E RS B~ DTG, A & 7R B4
DE RO e T LT, Fo, SEIE R0 (MR - ik - R - B - THFEETES) BLOY
SESERE MK CKE, 7T A, AL A, AKXV A, =a—U—F R, A%y a, FU, PE, A%
DO —RROMFEE 2R E |, a2 e BV CTEE TSmO 2185 2 & T, #iio720 B Rmse
a3 2=T REEHIIE D R 2 =T ¢ OREIET D Z ENTE T, 72 IFEES T Oifam I35 T I L,
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FHERFBEEDRET) « EFEOR BB 72,

(A=A N
HIHE IR

(D WFFERs R DI T

WS OESLT 7 A N7 7 ML, BLTO Web ~—I TR ST D,
HAGERL https://sites. google. com/view/sf-earthquake-ws—2022/ japanese
FEER https://sites. google. com/view/sf—earthquake—ws—2022/english
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I

(70 7 MMEGIR)

Day 1 (14 Sep.)

9:30

Opening Session/General Instructions

9:45

001 Satoshi IDE (Univ. Tokyo)

10:30

002 Ahmed ELBANNA (Univ. [llinois Urbana Champaign)

10:45

003 Yoshihiro KANEKO (Kyoto Univ.)

11:00

Break

11:15

004 Dan FAULKNER (Univ. Liverpool)

12:00

005 Hideo AOCHI (ENS & BRGM)

12:15

006 Caroline MOUCHON (MIT)

12:30

Lunch

14:00

Flash Talks

15:00

Poster Core Time

16:30

007 Shukei OHYANAGI (Kyoto Univ.)

16:45

008 John TOWNEND (Victoria Univ. of Wellington)

17:00

009 Victor M. CRUZ-ATIENZA (UNAM)

17:15

010 Vladimir KOSTOGLODOV (UNAM)

17:30

General Discussion

18:00[Close

Day 2 (15 Sep.)

9:00

Online Poster Time

9:45

011 Zhongwen ZHAN & Jiaxuan LI(Caltech)

10:30

012 Eiichiro ARAKI (JAMSTEC)

10:45

013 Xiaowei CHEN (Texas A&M)

11:00

Break

11:15

014 Bertrand ROUET-LEDUC (Kyoto Univ.)

12:00

015 Kate Huihsuan CHEN (National Taiwan Normal Univ.)

12:15

016 Giuseppe COSTANTINO (ISTerre, Univ. Grenoble Alpes)

12:30

Group Photo

12:35

Lunch

14:00

Breakout Session

15:00

Break

15:30

017 Elizabeth SHERRILL (Indiana Univ.)

15:45

018 Akemi NODA (Japan Meteorological Agency)

16:00

019 Takeshi TSUJI (Univ. Tokyo)

16:15

020 Dan BASSETT (GNS Science)

16:30

Breakout Summary / General Discussion
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17:00{Online Poster Time

18:00Close

Day 3 (16 Sep.)

9:00

021 Whitney M. BEHR (ETH Zurich)

9:45

022 Nelson PULIDO (NIED)

10:00

023 Masaoki UNO (Tohoku Univ.)

10:15

Break

10:30

024 Cailey CONDIT (Univ. Washington)

11:15

025 Alexandre SCHUBNEL (CNRS / ENS-PSL Univ.)

11:30

026 Shunya KANEKI (DPRI, Kyoto Univ.)

11:45

Bussiness Meeting for SFEQ

12:30

Lunch

14:00

Poster Core Time

15:30

027 Chengrui CHANG (Univ. Tokyo)

15:45

028 Simone PUEL (Univ. Texas at Austin)

16:00

029 Naofumi ASO (Tokyo Tech)

16:15

030 Yoshiyuki TANAKA (Univ. Tokyo)

16:30

General Discussion

17:00|Closing Session
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Fig. 14 Evaluated loss exceed-
ance curves (i.e., the probability
that the total loss to the buildings
exceeds a certain threshold

at least once within a 50-year
period when all the possible
earthquakes are considered)
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This field trip focuses on the long-term volcanic
histories of New Zealand’ s most prominent
andesite stratovolcanoes, Mounts Taranaki,
Ruapehu and Tongariro. We will explore the
range of lithofacies produced by repeated edifice
growth and catastrophic, debris-avalanche
generating failures along with other landscape-
shaping events recorded in the extensive
volcaniclastic ring plains around these volcanic

ﬁ;ﬂapdmmﬂmmw centres. The range of intemal and extemal factors | 20230125 | 20230129 | 4 EGf2
that control the nature of ring-plain accumulation
and evolution of volcanic landscapes will be
investigated, including the influence of the 232
CE Taupo eruption and its widespread products.
This will be complemented by exposures of
primary volcanic deposits that built the modem-
day edifices to provide a holistic picture of the
nature, frequency and magnitude of hazards from
this type of volcano.
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