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Ohigashi, T., T. Maesaka, S. Suzuki, Y. Shusse, and N. Sakurai, 2021: Comparison between developed and non-developed summer convective
clouds in the Tokyo metropolitan area observed by scanning cloud radars. International Conference on Clouds and Precipitation 2021
(ICCP2021), virtual, August 2-6.
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International Collaborative Research ( Project No.: 2019W-03 )

Project name: Seismic Soil-Foundation-Structure Interaction in Unsaturated Soils
Principal Investigator: Majid Ghayoomi
Affiliation: University of New Hampshire
Name of DPRI collaborative researcher: Ryosuke Uzuoka
Research period: June 1,2019 ~March 31, 2022
Research location: Disaster Prevention Research Institute and University of New Hampshire
Number of participants in the collaborative research: 4 (DPRI: 2 non-DPRI: 2 )
- Number of graduate students: 1  (Masters: Doctoral students: 1 ) (Included number)
- Participation role of graduate students [Performing the experiments including centrifuge tests, running
the data analyses, and writing papers and publications |

Anticipated impact for research and education

Soil-Foundation-Structure Interaction (SFSI) evaluates the collective seismic response of a system containing the super-
structure, foundation, and surrounding soil given the earthquake motion at the ground surface. For SFSI analysis, regard-
less of the approach, surrounding soil plays a critical role, as it impacts both the site response and the motion transferred to
the foundation. The behavior of unsaturated soil is complex and differs from dry and saturated soil deposits, because in-
ter-particle suction stresses increase the effective stress and change the dynamic characteristics of soils. Despite the proven
significant effects of degree of saturation on dynamic soil properties, current practice relies on procedures that do not di-
rectly include partially saturated soil conditions at system level; especially considering the seasonal and climatic-driven
fluctuation of water table. Consequently, this uncertainty would be extremely critical in improving SFSI analysis proce-

dures. The research and education initiatives in this project will advance the state of the art in design and performance as-

sessment of both rocking foundations and column-yielding systems, especially under fluctuating water levels.

Research report
(1) Purpose
The project aims to study the effects of unsaturated soils and fluctuation of ground water level on seismic response of

soil-foundation-structure systems.

(2) Summary of research progress

In this research, thus far, two series of centrifuge experiments have been performed. In the first set, the performance of a slender
single-degree-of-freedom rocking shallow foundation embedded in sandy silt with varying groundwater table conditions was
investigated. The tests included six successful target tests (dry, saturated, and partly saturated) out of ten trials and calibration tests.
In partly saturated tests, water level was lowered from the soil surface by adjusting the drainage valves at the bottom of the lami-
nar container and monitoring the pore pressure profile. Given the complex nature of soil-foundation-structure interaction systems
and to better understand the contrast in yielding soil-foundation versus yielding structure, the second set of centrifuge experi-
ments was to investigate the performance of a more conventionally designed structure placed on variably saturated soil condi-
tions. The same sample preparation and testing protocol were followed except with a different structural system. The system
encapsulated structural fuses at the column base connections to isolate and guide the weak plastic sections.

Due to COVID19-related travel restrictions, the team could not continue the project and the experimental program was halted for
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almost two years. However, a third set of centrifuge experiments is designed, and the associated physical model is built. This set
will simulate the response of a single-lane, two-span bridge system which basically comprises of three rocking foundations con-
nected by the bridge deck. Like previous sets, the effect of water level fluctuation on the system response will be investigated. If
the travel is allowed, the team will use other sources of funding for travel support to execute this set of tests and complete the

project.

(3) Summary of research findings

The data suggested that as the depth of the groundwater level increased the free-field soil and foundation settlements both de-
creased, regardless of input motion intensity. Also, by increasing the depth of the water level, the cumulative residual rotations
decreased in rocking foundations and the seismic demand increased. Therefore, the importance of considering water table fluctu-
ation in rocking isolated designs is important while lowering the water table elevation may reduce the foundation deformations
when compared to both fully saturated and dry conditions but increase the demand on structure. Greater flexural drifts often re-
sulted in higher recorded bending strains at the base of the columns in the instrumented structural fuse locations. This study high-
lighted the potential trade-offs of founding a structure on soil with variable water table depths. Shallow water table elevations
give rise to greater deformations, in terms of settlements and rotations, and associated nonlinearity at the soil-foundation interface.
Meanwhile greater water table depths lead to greater deformations, in terms of flexural drifts and bending strains, and associated

nonlinearity in above-ground superstructure locations.

(4) Publications of research findings

The following publications are either published, In-Press, or under review as a result of this research:

Journal Papers:

e  Turner, M-M., Ghayoomi, M., Ueda, K., and Uzuoka, R. (2022) “Soil-Foundation-Structure Interaction of Inelastic
Structural Systems on Unsaturated Soil Layers”, ASCE Journal of Geotechnical and Geoenvironmental Engineering,
(In-Press).

e  Turner, M.M., Ghayoomi, M., Ueda, K., Uzuoka, R. “Performance of Rocking Foundations on Unsaturated Soil Layer
with Variable Groundwater Levels”, Geotechnique, 1-14; DOI: https://doi.org/10.1680/jgeot.20.P221.

Conference Papers:

e  Turner, M.M., Komolafe, O., Ghayoomi, M., Ueda, K., and Uzuoka, R. (2022). “Centrifuge test to assess KO in un-
saturated soil layers with varying groundwater table levels”, 10th International Conference on Physical Modeling in
Geotechnics (ICPMG), Dagjeon, Korea, 2022 (Under Review)

e  Turner, M.M., Ghayoomi, M., Ueda, K., and Uzuoka, R. (2022). “Centrifuge modeling of a rocking shallow founda-
tion on variably saturated ground”, 20th International Conference on Soil Mechanics and Geotechnical Engineering
(ICSMGE), Sydney 2022, 6p (In Press).

e  Turner, M.M., Ghayoomi, M., Ueda, K., and Uzuoka, R. (2022). “Centrifuge Modeling to Evaluate the Seismic Re-
sponse of Elastic and Inelastic Structures Embedded in Unsaturated Soil”, GeoCongress 2022, Charlotte, NC, 10p.
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International Collaborative Research ( Project No.: 2019W-04 )

Project name: Restoring historical long-term meteorological, hydrological and glacier mass balance datasets
in the high mountains of Kyrgyzstan
Principal Investigator: Rysbek SATYLKANOV
Affiliation: The Tien-Shan High Mountain Scientific Centre, the Institute of Water Problems and Hydropower
Academy of Science of Kyrgyz Republic
Name of DPRI collaborative researcher: Kenji Tanaka
Research period: 6 1,2019 ~ 3 31, 2022
Research location: Tien-Shan high mountain area of Kyrgyz Republic
Number of participants in the collaborative research: 7 (DPRI staff: 2, non-DPRI staff: 5 )
- Number of graduate students: 3 (Master students: 2, Doctor students: 1 ) (Included number)

- Participation role of graduate students [Support for field observation and data analysis, model development |

Anticipated impact for research and education

The project studies processes of water resources formation in snow-glacier basins and develops a framework to quantify available re-
sources. It studies the impacts of climate change impact to the glacier retreatment in the high mountainous areas of Central Asia while
recovering missing observation information on the glaciers themselves.

The project helps to better understand sources of glacier melting, collect data for describing glacier accumulation and melting seasons, and
the main parameters impacting them with help from Kyoto University’s team. This in turn helps to assess currently available resources
and provides a base for qualitative forecasting of the water resources in Kyrgyzstan’s Issyk-Kul Lake basin.

Secondary tasks include restoration of the observation of the glaciers and recovery and reproduction of the data for the snow and glacier

melting in high mountains. Provide this information for better forecasting of the disasters related to flash floods and droughts in the region.

Develop and help to educate young human capital in meteorology, glaciology, and data processing for future cooperation.

Research report
(1) Purpose

After the collapse of the Soviet Union funding for the hydro-meteorological observation has declined significantly in Central Asia. In Kyr-
gyzstan, high mountains cover more than 60% of the country and meteorological data play an important role not only for the Kyrgyz Republic
but also for the whole Central Asian region. Studies of the climate change impact have shown that the physical process of the high mountainous
areas should be studied more and current observation limitation in this area does not provide enough data to address these shortcomings. Howev-
er, there are several periods (1998-2013) when many stations haven’t functioned due to limited funding. The project’s main objective is to recov-
er missed gaps in meteorological, hydrological, and glacier mass balance datasets and preparation of long-term meteorological and hydrological
datasets in the Issyk-Kul Lake basin of Kyrgyz Republic, particularly in the high mountainous regions. Another goal is to establish an education

framework to share collected results with the local scientific community and expand collaboration with the Japanese side.

(2) Summary of research progress
During the project period, constant monitoring of the Karabatkak and Bordu glaciers in Kyrgyzstan was carried out. Calibrations of the sta-

tion data were done using collected data from the ablation stakes and historical archives collected from the period of 1960, Observation of the
glaciers requires intensive labor resources, as it requires continuous work on monitoring ice melting processes and ascending to the location sites.

The staff of the TShMRC has held constant field trips to the glacier ablation and accumulation zones to install ablation stakes, which were further
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used for the mass balance calculation of the Karabatkak glacier. Results were compared with the sensor data from an automatic weather station
and observation ablation stakes on the glacier. During the intensive melting of the glacier, the sensor recording sometimes gave incorrect values
due to the inclination of the station pillar. Some gaps in the data have been reconstructed based on observed data conducted by TShMRC and
Kyoto University team.

On 20-25th of August 2021, a summer School camp for young researchers and students was carried out. During summer school, trainees
were trained to collect, analyze and process meteorological and hydrological data for their research. Participants were familiarized by staff with
various sensors installed in the basecamp of Tian Shan High Mountains Research Center in Kyzylsu, Issyk Kul Lake, and Karabatkak glacier
including automatic weather stations installed by Kyoto University. Students from Kyrgyzstan, Japan, Russia, Belgium universities, and other

research institutes have participated in the hybrid event.

(3) Summary of research findings

Using the APHRODITE climatology algorithm and incorporating in-situ observations, a new dataset was created to analyze results. Additionally,
historical altitude/precipitation dependency was incorporated into current observation results. The glacier component is modeled using a temper-
ature index model derived from the observed data of the Karabatkak glacier. Modeled ice melt has a good correlation and relatively low error
compared to observed ice melt. Modeled snowpack tends to disappear in the spring season and remains sparse in high altitudes during the sum-
mer. Fluctuations of Issyk-Kul Lake level are estimated by satellite altimetry and indicate changes in the water balance of the lake. The best mod-
eling results are obtained using a combination of ERAS as forcing, modified APHRODITE data as precipitation input, and glacier component

based on observed data.

(4) Publications of research findings
0. O. Rybak, R. Satylkanov, E. A. Rybak, A. S. Gubanov, I. A. Komeva, K. Tanaka (2021): Parameterization of Shortwave Solar Radiation in

Glaciological Applications, Russian Meteorology and Hydrology, Vol.46, No.8, pp.495-506.

Sanjar Sadyrov, Kenji Tanaka, Temur Khujanazarov, Rysbek Satylkanov, Daniyar Sayakbaev : Meteorological Data Importance and Policy
Challenges in Mountainous Regions of Central Asia, 2021 NU GSPP Online International conference on Policy change and sectoral reforms in
Eurasia.

Sanjar SADYROV, HHEE, HH/%(E, Temur KHUJANAZAROV : I SN DA o7 7 KIS OAKSTET Y v 7, 7k
3L - ARG IAIRSORY 22 2021 4EEEIIJERF S, OP-6-03,2021.9.16

HHES « dy 27 Ml S 31T 2 AKSCRGBIINIEHE], K « K&/ AAKSR A2 2021 FENZEREKS, OP-P2-06,
2021.9.16

E)IESE, HPEE, APE(E « FEEmESRET /L SIBUC 12461 DIKMENN DU, KL - KGR AAKSR 2 2021
IR 323, PP-A-08,2021.9.15

Rysbek Satylkanov, Daniyar Sayakbaev, Bakytbek Ermenbaev, Bakyt Jakeev, Kenji TANAKA, Temur Khujanazarov, Sanjar Sadyrov, Chihiro
Hiraoka, 2021 : Glaciological and Hydro-meteorological Monitoring in the Inner Tien Shan, 4370 2 =B R EAD 5 SRS ERTRIFZ 8 2
2,P212, F95,2021.2.24

Sadyrov S., Tanaka S., Tanaka K., Khujanazaov T., 2020 : Hydrological assessment of precipitation products over high mountain regions: case
study of Issyk-Kul Lake, The 8th International Symposium on Water Environment Systems with Perspective of Global Safety (November 13th —
14th, 2020). Sendai, Tohoku.

Chihiro Hiraoka, Kenji Tanaka, Shigenobu Tanaka, Temur Khujanazarov, Sanjar Sadyrov and Rysbek Satylkanov (2019): Analysis on Glacier Meteorological Forcing
Deata in the Tian Shan in Kyrgyz Republic, AGU 2019 fall meeting, C51B-1263, San Francisco, 2019.12.13
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International Collaborative Research ( Project No.: 2019W-05 )

Project title: U.S.-Japan Joint Research on Improved Evaluation Method for Site Amplification and Underground Structures
Principal Investigator: Alan YONG
Affiliation: United States Geological Survey, Pasadena
Name of DPRI CP (contact person): Hiroshi KAWASE
Research period: April 1,2021 ~March 31,2022
Research location: DPRI and United States Geological Survey, Pasadena
Number of participants in the collaborative research: 10 (DPRI: 3  non-DPRL: 7 )
- Number of graduate students: 4 (Masters: 2 Doctoral students: 2 ) (Included number)

- Participation role of graduate students [ field data acquisition, processing, and analyses |

Anticipated impact on research and education

Results from this DPRI and USGS collaboration have the potential to drastically improve on the state-of-practice for esti-
mating inputs, such as the site shear-wave velocity (Vs) profile and the time-averaged Vs of the upper 30 meters from the

surface (Vs30), which are critical for estimating seismic site response by the earthquake engineering community.

Research report
(1) Purpose

We report on preliminary results from our study of seismic site characterization methods applied to data acquired at
strong motion (SM) observation sites in southern California, which findings are directly related to a number of ongoing U.S.
Geological Survey (USGS) efforts, including improvements to the U.S. National Seismic Hazard Map (NSHM). For the USGS
NSHM Program, the coupling of site dominate frequencies (f) with shear wave velocity (Vs; as well as the time-averaged Vs of
the upper 30 m from the surface, Vs30) measured at SM sites is necessary to reliably estimate the character of SM induced during
future earthquakes. This is because near-surface Vs represents material stiffness and f; describes reverberations observed in SM;
both factors fundamentally affectthree main characteristics of earthquake motions that are important for assessing seis-
mic hazards: amplitude, frequency content, and duration of the motion. Thus, the P1. and his U.S.-based collaborators evaluat-
ed Vs and f; measurements using various types of independent array-based non-invasive methods in California and the Central
and Eastern U. S. The overall objective of this project is to test a Vs inversion technique, previously developed by the members of
the Kawase Laboratory at DPRI (Kyoto University) for site characterization, on data recorded in the U.S. and assess the effec-
tiveness of the approach primarily established in Japan. Upon determining the optimal combination(s) of techniques for site
characterization and velocity inversion, we expect to substantially improve the state-of-practice for evaluating the potential of site

amplification and thus, substantially reduce the variance in strong motion prediction.

(2) Summary of research progress and (3) findings
In our collaborative research, we analyzed records of microtremors and earthquakes from SM stations located in the
seismically active Anza and Imperial Valley regions of California to obtain their horizontal-to-vertical spectral ratios (HVSR).
We then applied these results as input to the Vs inversion method previously established by Kawase Laboratory. We performed
the following activities in the first year of 2019:
e  Compiled strong motion and site condition data for U.S. sites (Fig. 1),
e  Compared and evaluated data from U.S. against data in Japan, and

81



USR5 S FERT A 25 65 7 C
DPRI Annuals, No. 65 C, 2022

e  Array measurements at the target sites in southern California.
As shown in Fig. 2, we began with analyses of site data in southern California. One such site, Desert Research Center
(DRE), nests on the southern portion of the Imperial Valley sedimentary basin and another in the Peninsular Mountain Ranges at
Pinyon Flat Observatory (PFO), which rests on the rock conditions. The resultant Earthquake-to-Microtremor ratios (EMR) at

DRE (in orange) is determined to be quite similar to that observed

Normalized EMRs at DRE site, Imperial Valley

———EMR at DER site ——EMR in Japan (Category-1)
10
1 =
E +3
B § 1 S a— 4
E=
=
0.1
’ ] ] 0.1 1 10
1168  -1166  -116.4 -1 1158  -1156  -1154  -1152 Normalized frequency (f/fp)
longitude
Fig.1 Geology and locations of two sites. Fig.2 EMR, correction factor for MHVR.

in Japan (in blue) (Fig. 2).

During field measurement surveys conducted 4-9 March 2020, Japan-based DPRI members were not able to par-
ticipate because of the rapid and chaotic effects of the COVID-19 pandemic emerging worldwide. Although a suboptimal situa-
tion, the P.I. and his U.S.-based collaborators were nevertheless able to adjust plans accordingly and successfully conducted ar-
ray-based measurements at PFO and two sediment sites near DRE (namely at: Elmore Ranch, ERR; and, Schaefner Farms,
SNR) (Fig. 3). Preliminary analyses of the phase velocities calculated for the SNR site (Fig. 4) and the velocity inversions show

promising results that track towards our goal.

E =18.502221 m/sec —

asa velocily (mfe)

Ph:

Xy
Wi

¢ === = ol =
Dispersion curve : SNR All with HVSR inverted result GAHM-4.rst

Fig.3 Locations of PFO and two measured sites near DRE Fig.4 Measured phase velocity and that of the inverted velocity
(ERR and SNR). model at SNR.

Due to the continuing effects of COVID-19, no field (or travel related) activities occurred in 2021. Nevertheless, we
performed the Vs inversion method, which yielded earthquake-HVSR based Vs profiles for 17 SM recording sites in the Anza
and Imperial Valley region (Fig. 5).
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Fig.5 Locations of 17 SM sites locations in the Anza and Imperial ~ Fig.6 Plot of Rayleigh-wave based multi-channel anal-
Valley region where earthquake-HVSR spectra (left of subplots) are  ysis of surface wave dispersion data in frequency (Hz)
used to invert for Vg profiles (right of subplots). vs. phase velocity (m/s) as recorded at RDM.

During field measurement surveys conducted 13—19 March 2022, Japan-based DPRI members were also not able to
participate because of the lasting effects of the COVID-19 pandemic that remained worldwide. Again, this is another suboptimal
situation, which the PI. and his U.S.-based collaborators were nevertheless able to continue to adjust plans accordingly and suc-
cessfully conducted array-based measurements at five additional SM stations: at PFO (for additional data acquisition and anal-
yses) and two other sites (Keenwild, KNW; and Red Mountain, RDM) on rock-like conditions in the mountainous Anza region,
as well as sites (Imperial, IMP; and Westmoreland, WMD) on soil conditions in the sedimental basin of the Imperial Valley. Pre-
liminary analyses of the phase velocities calculated for the RDM site (Fig. 6) show results that also track towards our goal for
assessments of the widest possible range of seismic site conditions.

We plan to report the aforementioned outcomes, as well as additional findings, by submitting a manuscript to the
special issue of the 6" Effects of Geology on Seismic Motion, to be published by the Journal of Earth, Planets and Space
(https://earth-planets-space.springeropen.com/esgsm).

(4) Publications of research findings
As seen above, they are in preparation.
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International Collaborative Research ( Project No.: 2020W-01 )

Project title: On the rock pulverization during shearing and its implication for the initiation of catastrophic rock avalanches and larger earthquakes

Principal Investigator: HU Wei

Affiliation: State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, China

Name of DPRI CP (contact person): WANG Gonghui

Research period: April 1, 2020, to March 31, 2022

Research location: Research Center on Landslides, DPRI, Kyoto University; Daguangbao Giant landslide triggered by 2008 Wenchuan Earth-
quake, China

Number of participants in the collaborative research: 11 (DPRI staff: 3, non-DPRI staff: 8)
- Number of graduate students: 7 (Masters: 2; Doctoral students: 5) (Included number)

- Participation role of graduate students [ Field trip, assistance in laboratory tests, discussion, data analysis]

Anticipated impact on research and education

Seven graduate students participated in this project, two of them from the graduate school of science, Kyoto University,
and five from Chengdu University of Technology. Through involving this project, the students elevated their understand-
ing not only of the initiation and movement mechanisms of landslides during earthquakes but also of the methodology for

conducting scientific research. The results make a significant contribution to landslide science and may help us better the

risk assessment of landslide hazards.

Research report
(1) Purpose

This study aims at examining the shear failure behavior of rocks with wide grain size distribution (from gravel to Nano size)
under different shear rates (from 0.001 mmy/s to 2.3 m/s). Although the pore-fluid pressure and frictional heating are widely ac-
cepted as the mechanisms for frictional resistance reduction in faults and landslides, this study will try to examine the role of
associated intense rock pulverization on the shear behavior of earth materials, and then understand the mechanism resulting in a
reduction in the fiiction from a different point of view. We propose experiments with dense granular flows to determine levels of
grain-breakage intensity at which recycled elastic wave energy reduces shear resistance. By listening to breaking rocks, we ex-
pect to learn how they help lubricate earthquakes and landslides.

(2) Summary of research progress
To achieve the above-mentioned research targets, we conducted field surveys at first on some mage-landslides triggered by the

2008 Wenchuan earthquake in Sichuan, China, examined the internal structures of the landslide deposits and took samples from
the layers near the sliding surface. We also took samples from the fault gauges of the Median Tectonic line that outcropped in
Awa-Ikeda, Tokushima, Japan. The grain sizes of these samples had been performed. By using the almighty ring shear apparat-
uses developed by Disaster Prevention Research Institute, Kyoto University, and using high-speed rotary machine, we also con-
ducted fast shear tests on the sample taken from a mega landslide in Sichuan, China, on halite (~5 mm in diameter) and nano-
materials (Nano-silica material, and tube-shaped halloysite). Through shearing these samples under different conditions, the ef-
fects of initial normal stress, shear displacement rate, and shear displacement on the shear behaviors of these materials were ex-

amined. AE sensors were installed to monitor the progress of shear failure from the point of view of acoustic emission. Shear
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tests had also been conducted on the same sample repeatedly to examine the recovery of sheared samples and to examine the

dissipated energy during the shear process. By using a 3D X-ray CT, the internal structure of the shear zones formed during the

shear tests on clayey material and halite had been examined and analyzed. Based on these results, the possible mechanism for the

shear weakening of shear resistance with shear rates had been examined.

(3) Summary of research findings

The main results could be summarized as follows.

(@)

(b)

©

(d)

High-speed rotary tests on samples of granular materials of different hardness (granulated quartz, dolomite, fluorspar, and
halite) revealed the existence of a new trend of dense granular flow behavior above 0.3 MPa with weakening at a high strain
rate. Experimental results for a given shear rate at normal stresses between 0.3 and 1 MPa show a bifurcation in
shear-resistance behavior. The trend of all our data deviates obviously from the traditional rheological model. We identified
three regions of dense granular flow: a static region, an inertial region, and a weakening region at increasing strain rate in
grain flows that result in widespread grain breakage. For gravitational flows, it is possible for unstable flows to occur for
certain combinations of normal stress and shear strain rate. An underlying mechanism of grain crushing may greatly reduce
the shear resistance due to thixotropy, which accelerates the flow and in turn causes more crushing and additional resistance
reduction. The profound weakening provides a natural explanation for the observed high mobility in such geophysical be-
havior as the long runout of rock avalanches, fault weakening, impact-crater evolution, and pyroclastic flows.

The results of ring shear tests on different nanomaterials showed that not all the nanomaterials exhibit a rate effect in the
high-velocity shear test. Some nanomaterials maintain high strength even in high-speed motion (~2.3 m/s). The shape and
dehydration of materials (such as halloysite) during shearing may play a key role in the mobilized friction. Changes in the
shear model with shear rate may also result in a significant reduction in shear strength.

Ring shear tests on halite showed that in all the tests, an annular shear zone was formed. Observation in three-dimensional
space by means of X-ray micro-CT (XCT) showed that long shear displacement or high shear velocity leads to a mul-
ti-layered (Y shears) shear zone. These Y shears are the potential sliding surfaces of landslides and can be also related to
bedding structures as well as repeated seismic slips within strike-slip faults. Higher normal stress will otherwise prevent the
development of Y shears.

Repeated shear tests on the same sample of halite showed that the shear strength of the sheared halite can be recovered
quickly with the peak strengths at each shear time being the same approximately. However, the dissipated energy from the
peak shear strength to the residual shear strength becomes smaller with shear times. This provides us with an approach to

evaluate the possible post failure mobility of landslides or the initiation of larger earthquakes.

(4) Publications of research findings

1.

Shengshan Wu, Gonghui Wang (2022): On the shear behavior of nanomaterials and its implication to landslide hypermo-
bility. 2021 Disaster Prevention Research Institute (DPRI) Annual Meeting, Kyoto Univ., D101

Bingcheng Liu, Gonghui Wang (2022): Development of micro-fractures within shear zone revealed by X-ray micro-CT
Scan: examples from rock halite in ring-shear experiments. 2021 Disaster Prevention Research Institute (DPRI) Annual
Meeting, Kyoto Univ., P17

Wei Hu, Gonghui Wang (2022): A weakening rheology of dry granular flows with extensive brittle grain damage. 2021
Disaster Prevention Research Institute (DPRI) Annual Meeting, Kyoto Univ., D105

Wei Hu, Yan Li, Qiang Xu, Runqiu Huang, Mauri McSaveney, Janusz Wasowski, Gonghui Wang, Yu Fan, Yangshuai
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Zheng (2022): Flowslide high fluidity induced by shear thinning. Earth and Planetary Science Letters (submitted on April 6,
2022).
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International Collaborative Research ( Project No.: 2020W-02 )

Project title: Study of the Seismic Heterogeneity in the Gerede Segment of the North Anatolian Fault,
Turkey

Principal Investigator: Serif BARIS

Affiliation: Department of Geophysics

Name of DPRI CP (contact person): MORI, James Jiro

Research period: April 01 2020 ~ March 31, 2022

Research location: Bolu-Gerede, Turkey

Number of participants in the collaborative research: 10  (DPRL: 3 non-DPRI: 7 )
- Number of graduate students: 1 (Masters: 0 Doctoral students: 1 ) (Included number)
- Participation role of graduate students [ Planned analyses of seismic data ]

Anticipated impact on research and education

Investigate the fault structure and seismological heterogeneity in the area of the 1944 Bolu-Gerede earthquake, This evalu-
ation of the local regions will be used to evaluate future strong ground shaking in the anticipated reoccurrence of this
earthquake.

Research report

(1) Purpose

Understand the fault structure and provide hazard information for the expected large earthquake on this segment of the North Anatollian Fault.,
‘We had planned a temporary dense seismic network to evaluate the current earthquake activity, clarify the fault structure and identify likely loca-

tions of asperities (local areas of large slip during a large earthquake that produce the most severe shaking).

(2) Summary of research progress

Because of the Corona virus situation we were unable to carry out the seismic and related resistivity observations along the North Anatollian
Fault in Turkey. The resisitivity survey is re-scheduled for August 2022.

‘We had conference calls 1 to 3 times a month with the Japan and Turkey participants of the project, to discuss the situation. We had several un-
successful attempts to arrange field observations during the past 2 years.

Funds that were designated for travel and field deployment were mostly used for hardware purchases. We bought one broadband seismometer
and recording system that is currently being installed in Bolu city close to the Bolu-Gerede segment of the North Anatollian Fault, which is the
region of the anticipated large earthquake. Also, computers were purchase that are being used for analyses of seismic and magnetotelluric data at

Kocaeli University and Istanbul University.

(3) Summary of research findings

Installation of the broadband seismometer is being done with cooperation with the city of Bolu.

‘We have been re-evaluating the location and mechanisms for the 1944 earthquake. We have re-examined studies about the surface rupture and

fault creep along the fault trace.

(4) Publications of research findings
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International Collaborative Research ( Project No.: 2020W-04 )

Project name: Large-scale temporal assessment of tsunami threats in the Pacific Mexican coast
Principal Investigator: Néstor Corona Morales
Affiliation: El Colegio de Michoacan A.C.
Name of DPRI collaborative researcher: Nobuhito Mori
Research period: April 20, 2020 ~ April 20, 2022
Research location: Mexico
Number of participants in the collaborative research: 10 (DPRI: 6 non-DPRI: 4)
- Number of graduate students: 0 (Masters: 0 Doctoral students: 0) (Included number)

- Participation role of graduate students [ 0 ]

Anticipated impact for research and education

The historical review revealed at least eleven records of probable earthquakes and one tsunami from 1563 to 1816. These events may

improve earthquake and tsunami hazard assessments on the Colima Coast.

The high transcendent to explore the fluvial and coastal landscapes before the potential evidence of past earthquakes and tsunamis are

destroyed or banished by the farming industry and the land-use changes.

Research report

(1) Purpose

This project pretended to enlarge the records of earthquakes and tsunamis on the Colima coast. By the combination of historical, geomorpholog-

ical, sedimentological, and modeling.

(2) Summary of research progress

The historical findings require a profound cross-validation review of complementary historical repositories driven to map earthquake intensity

and derive the possible source seismic mechanisms. This data constitutes the input to the earthquake and tsunami modeling approach.

Geomorphological activities derived in a medium resolution map that reflects the complex fluvial and coastal processes had been acting on the
study area. It was possible to delineate some of the major morphological features of the medium and low sections of the Armeria, Coahuayana
rivers, and secondary streams and channels. The high level of anthropogenic disturbances transformed extended areas and eroded potential mor-
phological features produced by ancient earthquakes and tsunamis. Farming and industrial land transformations threaten the morphological and

sedimentological repositories.
A finest geomorphological analyst will be required to identify discrete morphological relicts of earthquakes and tsunami features. It, ideally, must

be done with topographical models acquired from lidar or high-resolution DSM derived from UAV flights. This phase should provide the re-

quired input data for the sedimentological site sampling. It allows for a clear scope of tsunami deposits.
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The sedimentological approach is still in progress. At the ending of 2021 we conducted a fieldwork. The objectives were: to validate geomor-
phological settings, recognize potential sampling environments, and collect soil samples (induvial and column profile samples). These samples
are still waiting for physical description, textural analysis, and the corresponding interpretation. As with the morphological theme, we detected

strong level of disturbance due the intensive farming practices, and the emerging aquacultural industry close to the shoreline.

The modeling approach is still pending. A local bathymetric data, provided by the Mexican Navy, were achieved. This data will be useful to
consider the morphology of the continental shelf. The extended ocean basin will be described for GEBCO 2021 Grid on a 15 arc-second
interval grid. On the other hand, a topographical model at 5 m of spatial resolution will be included. The earthquake and tsunami modeling are

conditioned to solve the previous approaches.

(3) Summary of research findings

The historical review revealed at least eleven mentions of records of probable earthquakes since 1563 to 1816 and one tsunami.

The geomorphological approach exposes the high level of anthropic transformation in the surface and the risk of losing possible tsunamigenic
and seismic-related features close to the shoreline.

(4) Publications of research findings

We proposed to prepare at least one paper related to the seismic risk scenario exploring the influence of the extended historical data PSHA and

stochastic modeling.

A second paper, probably entitled “The fluvial, coastal and anthropogenic forces against paleo-earthquake and paleo-tsunami settings".  In this
paper, we propose to discuss how the mentioned driven forces banished the potential reservoirs of pieces of evidence of past earthquakes and
tsunamis. The goal is to point out the inherent difficulties in the paleo-research on this type of environment and posing the importance of pro-

tecting specific landscapes capable to provide invaluable data.
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International Collaborative Research ( Project No.: 2021W-02 )

Project title: Flood risk assessment with high dimensional vine copulas: A methodology considering spatial-temporal correlation of rainfall
Principal Investigator: Xinyu Jiang
Affiliation: Wuhan University of Technology
Name of DPRI CP (contact person): prof. Hirokazu Tatano
Research period: Apri.1st, 2021 ~ March 31st, 2023
Research location: Wuhan University of Technology; Kyoto University; Online communication
Number of participants in the collaborative research: 6 (DPRIstafft 2 ,non-DPRIstaff: 4 )
- Number of graduate students: 3 (Masterstudents: 2, Doctor students: 1 ) (Included number)

- Participation role of graduate students [ assistant in data collection, data pre-processing, field survey |

Implementation status in FY2021

The purpose of this study is to develop a methodology of flood risk assessment considering spatial correlation of rainfall. We finished around

a half of research works of original plan in FY2021.

1) Data collection: In China, we select Hubei province as case study area. Therefore, the rainfall gauging data, river data, DEM, landuse

and other necessary information of 17 cities in Hubei are collected. A field survey to historical flood affected area are also conducted.

We planned to have another case study area in Japan, however, the study area is not finally determined. We collected some data from

Osaka prefecture and Aichi prefecture. We also downloaded simulated rainfall data from the D4PDF dataset.

2)  Methodology development: The methodology framework has been roughly established. Taking Wuhan city in Hubei province as a

case study area, the feasibility of methodology is demonstrated. The methodology is consist 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 rain-

fall events. 4. Random generate rainfall events considering the spatial-temporal correlations given certain criterion. A set of R codes are

programed to realize the analysis procedure.

Implementation plan in FY2022

In FY2022, we will continue this research from the following two aspects the same as FY2021:

1) Data collection: Data is very important for our research project. In 2021, we collected data in China. We also planned to conduct a

case study in Japan in 2022. The principal investigator will visit DPRI to have a discussion about the detail of the case study in Japan,

include study area, data requests, the way of data collecting, the assistant who help collecting data. etc.

2)  Methodology development: Based on the methodology framework what developed in last year, more in-depth research will be con-

ducted:

*  Optimizing the program. Taking advantage of the set of r codes which have been programed, we plan to build an R-package for

such procedure of rainfall analysis. It will be convenient for case studies and methodology promotion.

e Some small problems in the methodology worth to be further discussed. For example, selecting spatial correlation variables. In

the current method, two ways of selecting spatial correlation variables are proposed: maximum hourly rainfall of rainfall event a

place and joint-probability of rainfall event of a place. There is no comparison between two methods. It should be further inves-

tigated. Another example is that should marginal distributions be the same for different variable.
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¢ From gauging rainfall data to GCM grid rainfall data. In the case study of Wuhan, we suggested that temporal correlation should
be prior to spatial correlation in rainfall generation. It probably because of the long distance between rain gauging stations. GCM
grid is relative smaller than the distance between rains gauging station. Will this assentation still hold worth to be further dis-

cussed

*  Finally, the flood simulation will be conducted to check the spatial-temporal rainfall generation method.
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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 DPRI CP (contact person): Kyohei Ueda
Research period: April 1,2021 ~March 31,2023

Research location: Kyoto University, George Washington University, and Rensselaer Polytechnic Institute

Number of participants in the collaborative research: 3 (DPRI staff: 1, non-DPRI staff: 2)

- Number of graduate students: 2 (Master students: 1, Doctoral students: 1) (Included number)

- Participation role of graduate students [Performing centrifuge model tests and laboratory tests]

Implementation status in FY2021

The main objective of this research is to investigate the seismic response of pile foundations in liquefiable soils, considering the nonlinearity of

pile response and the interaction with the superstructure.  While seismic interaction of pile foundations in liquefiable soils has been the subject

of extensive research in recent years, the effects of nonlinearity of the pile response in its interaction with the surrounding soil, including the for-

mation of plastic hinges under extreme conditions, is not well understood. The research project aims at identifying/quantifying these effects

through centrifuge modeling and numerical simulations. Over the past year, the project team has completed four of the nine components of the

research as follows:

1

Developed finite element models of a bridge pier foundation with the corresponding superstructure. The stability of the structural el-
ement representing the pile foundation was studied extensively using a variety of analysis methods ranging from small strain-small
displacement linear elastic approaches to finite deformation-finite displacement elastoplastic solutions. These preliminary analyses
were used to assess and verify the accuracy of the numerical solution methods used to model the pile in soil-pile-structure interaction
analyses performed later.

Conducted preliminary numerical simulations of the response of the pile foundation with the corresponding superstructure using two
soil constitutive models that are capable of modeling stress-strain-strength response of liquefiable soils in cyclic loading. These ini-
tial simulations are intended to inform the design of a scaled model of the system to be tested in the next phase.

Designed and constructed properly scaled models of the bridge foundation and the superstructure for centrifuge testing at KyU
(DPRI) centrifuge facility. ~So far, three centrifuge tests have been conducted. These tests revealed a few important characteristics
of soil-pile-interaction in the presence of liquefaction. One of the tests conducted on pile elements without the surrounding soil was
used to validate the approach used for modeling of pile.

To assess the stress-strain-strength properties of the soil used in the experiments (Toyoura sand), a large number of characterization
tests were conducted at GWU. DPRI researchers performed a series of torsional shear tests to evaluate the stress-strain-strength of

Toyourasand. GWU researchers also conducted a series of cyclic direct simple shear (CDSS) test on Toyoura sand.

Implementation plan in FY2022

1

The stress-strain-strength response of Toyoura sand measured in CDSS and torsional shear tests will be used to calibrate the selected

constitutive models.

Additional centrifuge tests will be conducted to further investigate the role of the pile axial force on the stability of the pile foundation

during seismic loading and in the presence of liquefaction.

Develop discrete element model of a bridge pier foundation-soil system supporting a superstructure.
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4. Analyze the stability of the pile foundation under various conditions ranging a single free pile to a pile embedded in liquefiable soil
using a couple hydro-mechanical model.

5. Using the validated model of the pile elements and the calibrated soil constitutive models for soils, type-A simulations of the new cen-
trifuge tests will be conducted at KyU (DPRI), GWU and RPI. The simulation results will be compared with the responses ob-
served in the centrifuge tests.

6. Depending on the observations made in the type-A simulations, the model parameters might be adjusted to carry out a series of
type-C simulations that can potentially simulate the experimental observations more closely. The adjusted parameters would also be

used in the subsequent parametric studies

/. Evaluate the significance of inertial and kinematic interactions using additional parametric studies targeting these specific aspects of

the system response.

8. Conduct additional parametric studies to further delineate the role of geometric nonlinearity on the potential collapse of the pile foun-
dation.
Based on the results obtained so far, a Master’s thesis at the Kyoto University has been completed.
e  Tang, Zhiyuan (2022). “Centrifuge and numerical modeling of buckling instability of piles during earthquake-induced liquefaction.”

Graduate School of Engineering, Kyoto University, Disaster prevention engineering course.

Additional publications are expected to be submitted for publication in scientific venues.
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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 Thabet
Aftiliation: Geology Dept., Science Faculty, Assiut University, Assiut 71516, Egypt
Name of DPRI CP (contact person): NAGASHIMA Fumiaki
Research period: April 1%, 2021 ~ March 31%, 2023
Research location: ONLINE - Egypt (Assiut University) and Japan (DPRI, Kyoto University)
Number of participants in the collaborative research: 4 (DPRIstaff:t3  ,non-DPRIstaff 1 )
- Number of graduate students: (Master students: 0 , Doctor students: 0 ) (Included number)
- Participation role of graduate students [ 0 ]

Implementation status in FY2021

During the first year, the procedure to group earthquakes and calculate the Horizontal-to-Vertical spectral Ratio of earthquake (EHVR) was set up
and examined using several test sites in Japan. This procedure is composed from the following systematic and consecutive steps. First, earthquakes
with PGA between 1.0~ 50.0 gal are selected to imply that linear behaviour is prevailing and to avoid later modification due to nonlinear response. Then,
the selected earthquakes are grouped based on source distance (i.e. S <50 km, 50 km <'S <200 km, and S >200 km) and source depth (i.e. D <
25 km, 25 km <D <60 km, and D > 60 km) to nine groups. Groups A, B, and C has S <50 km and D <25 km, 25 km <D <60 km, and D > 60
km, respectively. Groups D, E, and F has 50 km < S <200 km and D <25 km, 25 km < D < 60 km, and D > 60 km, respectively. Groups G, H,
and T has S >200 km and D < 25 km, 25 km < D < 60 km, and D > 60 km, respectively. After that, DC the offset was removed, and the S-waves
and coda waves time windows are picked automatically using Kurtosis function applied on these selected and grouped earthquake records. These
picked time windows are processed using 5% tapering and zero padding after the windowed part to make the whole time series length suitable
for the consequent Fourier spectra calculation. The calculated Fourier spectra for the EW, NS, and UD components are smoothed using Parzen
window function with 0.1 Hz width. Then, the EHVRs for each earthquake are calculated. Finally, at each frequency point of the spectra, only
EHVRs with high signal-to-noise ratios (SNR) are stacked and geometrically averaged. In other words, EHVRs with their corresponding low
SNRs are excluded from further calculation due to non-stationary at these frequency points, which may significantly affect the physical meaning
of the EHVRs. The resulting stable EHVRs are used in the inversion based on Diffuse Field Concept for earthquakes to back-calculate the sub-
surface velocity structures beneath each studied site reaching the seismic bedrock depth.

Implementation plan in FY2022

During the second year, the already set up procedure in the first year (FY2021) will be implemented on the all seismic stations of KiK-net and
K-NET. As a result, detailed subsurface velocity structures will be obtained at each site beneath the Japan Islands taking advantage from this
high-density seismic stations. Additionally, the uncertainty of the resulting subsurface P- and S-wave velocity structures will be assessed. The
bedrock characterization will be estimated aiming to establish a new site classification for the nonlinear regression relationships between bedrock

(geotechnical or engineering, and seismic) depths, and P- and S-wave resonant frequencies.
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14:00-14:30 Za i — R BESSEEERIF A £ 5 & 5250 - IDRIM2021 DiFiaaikE 2 ¢
14:40-15:40 PRGE BREEZRZTONH)
15:40-15:50 sa—Ju )

o RKEaIa=br—TalrIURYUL22
09:50 - 10:00 iESTd
10:00 - 11:30 ISCRAM filiias
1) A Qualitative Risk Identification Framework for Cyber-Physical-Social Systems
TRRHL T (THETERT)
2) Identifying Information Requirements for Improving the Common Operational Picture in Multi-Agency Operations
ZINN F7E CROERR TR
3) GIS Based Emergency Management Framework for Large-scale Events: A Case Study of the Torch Relay Activity
JIFS S5t (REER)
4) Towards Using Remote Sensing and Social Media Data for Flood Mapping
N B IR
5) COVID-19 Named Resources on Facebook, Twitter, and Reddit
FHE b CRIERT)
6) Augmenting Google Sheets to Improvise Community COVID-19 Mask Distribution
AR B (TR
7) Communications and Technology Challenges to Situational Awareness: Insights from the CR16 Exercise
R BT ()

11:30 - 12:00 IFIPWGS.15 BEhEEEA45 O ITDRR2021 #i:
Rl BT (HEHERT), fex K 8 CaTRNIKT)
13:00 - 14:00 <FEHRREE 1 >USEIC L D ThEE

ITU-T X.1303 Standardized Sahana Alerting Broker: Connecting First-Mile Communities
Nuwan Waidyanatha (Sahana Foundation)
14:00 - 14:50 <R 2>
HAARKELRED SAHANA OB L TEH SHEHEr -~ Rl 30T DF ) H-
P ORRS (BB
15:00 - 15:50 <R 3>
BiskF v > R b SOCDA -IEHHIE & FIEEDRIAIZ X DB DX D FEI-
AT T (RS 2 =2 —X)
15:50 - 16:40 <HFHRH 4>
SeERNRE DX FREE T e —F
SR EH GRS BASAHSERT)

16:40 - 17:40 IHIVT 4 AT a
17:40 - 17:50 PHEORE
(DWFFTEERDANTR

https://sites.google.com/dpri.kyoto-wac.jp/dmp2021/ |Z CHEZE A AR
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S DHITKD 10 4% FHRZ T, AH%EZ 2P L BERITHRA L, R L2< 2 104FE LTE ST Q0 ET, AEIE
MIRFE AL TRV - B L TR RIS T &5 0o TREAFE VRO TUFIRN %ﬁ277m%?%T6
FAELELOWEDSGLE 720 F Uiz, Eio, Flaa ) v A N ARYYEDBILROF COEE IR0z, A T4 VBl 73
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(O PA=TAZEN

10:00 BRSEHS  KEAEVUTILT 22 KOBE MEZEEAZEE ALPSSkt ¥ — Liifsee
b PN N IS i i o

10:05 FEEPER  SURRSIEEE R
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BEIRSEAR B A%
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(HUTFERERDINFR
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R B P HUB BB AL B T o & — Dok LBV B, ABBE O LRI 31T 218114 208 TP tho Hibk#) & =
MU &b 7g DTRAEN, OB RN BEN LT-WFe NN A C, L) N2V CRhR K < A i a4 5 F
BEE UTHA SN TWD, Bl DNA 2 AWHEEFEOMER L, ZOFEZFIRT 258ICEE YT, B35 DNA O
PRI & C AU E 52 0 BRI S Uz,

FEH T AHFFTTOAR) IWFFEEN B, BERAFIRT 2805 E R BEIECT 2600 U o 2 —OMEA B S, R
BO/NIFRIZIBNTRI T Z—IZ L0 A Ol | - B A BRI L 7= F 105 &, 36RO b7 v 75 V- ik
TIHUBREEECH > 721 U OBRENH DN e D72 Y, falhy v 2 —0F RS S,

T T WSO VRS - FBE 513, GPS 2MEMATE 2T L BZUWLIRIRICI U 2 s B 7 IR H TR R & L O
ENTND SLAM BAZONWT, ZOJFEL, i, Wi 2RISR, Siz, 51, R RHT BRIk
HLE D & LIGA0ORERENFHI SN,

BATHEATIEL, B /VRICBW AR EZ T 5 ECOMEN IS, Zh b OBREEROT-DICA R Sz L 5 7
FrHihE EO X TERETIUE LD, BgeE - BAlEE s S0 X 9 1Sl - & Hve Bloon Tl T,

12 A 5 Bid, HEHERIZBINUIZZAEND, BIERAL JUWZEE T LA CTOAIIIEREIC W TR L QW2 B
RATAAAT > T, BAESIVZZEEE, WHEHEWRODA B =X L, BUEATRAE LT T, AT X U8R TH,
TEHEANTIC & 2 THDIREERHA, MRS O RIF I 508, AR AR RO E IS T Toiige/R &, S b= 5D Th
ST, FIENDFEEICH LT, S ER CIERIII R BRI E DM T,

FEREHRL - BRATHRORKIZ, 2020 FRICTATRAIE LIz b VA~ CRIEIL, TATANT | - 108 LS &2 7 Lic, 81
e, ST, WeE - BlEDEIRE W OO/ NI N—125505%, 7 N —T N IR B R A M Tz,

R)7a s 7 A

RA4H (D

13:25~13:30 BSOS, BREDHI GIEKT: - HEHE)

13:30~13:50 2020 4R LI HEIROMEE (kR - mHFE)

13:50~14:10  KARFEHFELIL O Step-Pool IR, (BB « ALEAFHYD

14:10~14:30 Vi THPEIREE T LD E  (RERRY: - ILEFFH—)

<{AEE>

15:00 ~15:20 AR E VA TORIRY MR T 2B FERR FiT: - L)
15:20~15:50  [LIHRT) 112 F01) 2 LR & FSEOTGROBHR, 72 D ONCEREE DNA CTRAMIADKZEMBIRE (RS - 7k /L)
15:50~16:10  fak U 2 & —% WIS 300 HASEEIRERTR (GRS - A1) 1)
16:10~16:30 WP EFIZISIT 5 SLAM BAlidiEH] (7 0 il - VERHERE, EE52)
16:30~17:00 &7

17:00 B g

12A5H ()

9:00~10:00 BN K DAt - & HAH

FEEEL Y A ML (GRERE)

CRERETT T WS RO OB ORE GHPRERESE WEHE—)
BRI D RTINS D HATRAEORIINZ . GEBRFERF T /IMRIEE)
HABINZ 20 COH 7 BT NRT A—X O (ZERFEEFT )\ AR
[EERAT 2 TV N2 TR EERIE FEOMISE. SRR (i)
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KIPRHISA 2360 DR O ZTEVE RHIHIR) 5-2 D508 (BINKRFRFAE  mfffn)
SIATVRIARSERL G E 7 N OEFUUTIANT T GRS E iy

10:00~12:30 2020 A\ HAFASRAE LT- e VAD R
12:30 figx

(DIFFERCRDIER
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2T A U CHEME LT IoDRENOREGITIRESS, ZHOWMERSML, NEEST v v §, AT7A F~D= A h TG
Rlerfm Th, FEOBNEHEL, BT 2EEME - b0 L Bbhd, —HAr 74 Ofilfibdh b2 &
M, AHBITRBYSRAZMIE Lz 1T, i CoRE b L TH& 2L,

Ui =seivey

(DB

ST IR RO A S — VBRI & > CRBET D550 « SERRARA - R L DX - KESEICOV T TRIThE
VEL ZORBLERRO HFA I A iET, 3010, IR T3 55RO T, T bOSED THRRSECHER - FE
R EDED LI AGDOMTANT, KRHFHHEIENOBUR & | B FHET N EAE 127 7 1 —F b ORI
T2,

QEEEDE LD
THZEOERED)), [4F0ERED), HUEEEE L 202, TRYL - J05: - TRIRTEENE) (2BET 25808 24 4EH 0, 2020
FEFEDR 5 FIED 150 L OB H Y, SHEEIRREHRED A — U EAERN OV TR Zeidamn M Tz,

€ A=TAZEN
tyia sl TEEOMERET) ER EILEH 10:00~11:45
1 VR - PEREREL - SRR« /NEFRAIAE « PIRIFIA 2021 SRR ORGIERR S & BARD K
2. FPRIFIA - FRUTRERS - BEREEH - (AR - PR - SRR 2021 AEOOTE A A ORI WERIA Y &
g P NK 15 o
3. FEFZENE - AHHIAE - ArERR - R A - EAEEARS 2021 45 8 H ORMRIARA b2 b L= 2kl & 2
HFHOT L axsvay
4. (LERFE - B BRI EAZEET SRR Nk 5 R oEERs
5. REFRZE - STALEH - LEIER SSEROMEDTERAE LTV VRV B L1 2
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10.
11.
12.
13.

14.
tyial3
15.

16.
17.

18.
19.

Tyial4
20.
21.
22.
23.
24.

EVTER « AN - A HBAT AREEREZROS T 2 b L BEEEEEL
PR « PEIHES EARTRS = v b EOREER 1 A B0 15
(A FEOTEERAE)) R BEHEE 13:00~14:45

BRERHN R SN ONLE DT X D AZEA ARSI 5 2 O T L ak s va Loy —u
HRFAK « FEA] « FASHERER « BHEZ - ZREA ENSO JERRCIIT 5 2 RO A FR=IER 2 —d4PDF %
R HiT—

RS AT & ARRKDRNRLLD N D AT 20202021 K75 2 A— 2 DR

BT - AR 20202021 FEAZTIIT DS R & IFIMRKUIEOBIR

SRR « ) 1R — - BPERIE R BN TR DR TEOINE 7 m e A
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BT 2 ZB RO O

THEGE SINTEX-F i FlIls AT A CHhIZ HARD 2 2 A S H RO I ATHENE
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TATST5IE « S PN« Vet Eockiiihe — sk OIRIE b L AR > 22508 AL OKUESA 52 DR
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oA BETHREPISIFRIC BT eSS

Workshop on intensity prediction of typhoon and information on disaster prevention
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13:10-1425 T viar 1 (R : HEZ)
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Esmaeili, T.; Sumi, T.; Kantoush, S.A.; Kubota, Y.; Haun, S.; Riither, N. Numerical Study of Discharge Adjustment Effects on Reservoir Mor-
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Water 2021, 13, 1624. https:/doi.org/10.3390/w13121624
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Long-term Research Visit ( Project No.: 2020L-02 )

Project title: Assessment of Historical Seismological Records at Kyoto University and Steps Towards Digitization

Principal Investigator: Miaki Ishii

Affiliation: Department of Earth & Planetary Sciences, Harvard University

Name of DPRI CP (contact person): MORI, James Jiro

Research period: April 01 2020 ~ March 31,2022

Research location: DPRI, Uji Kyoto

Number of participants in the collaborative research: 3 (DPRI: 1 non-DPRI: 2 )
- Number of graduate students: 1 (Masters: 0 Doctoral students: 1 ) (Included number)
- Participation role of graduate students [ Analyziing historical seismograms ]

Anticipated impact on research and education

Improve seismological information from old seismograms of earthquakes in Japan using the archive of old records at DPRI’s Abuyama
Observatory.

Education and outreach efforts for high school students in Japan, This is a continuing project that teaches students about earthquakes using

the historical seismograms.

Research report
(1) Purpose
To evaluate the collection of old earthquake records stored at Abuyama Observatory of DPRI and initiate studies about specific earthquake of

interest.

(2) Summary of research progress

Because of the Corona virus situation, Prof. Ishii was not able to come to Kyoto for the planned visit.

‘We corresponded by phone and email about archives of old seismograms at Abuyama observatory and the collection at Harvard University.

We carried out some studies of two specific events, 1 February 1944 North Anatolian Fault, Turkey (M7.2) and the US nuclear explosion on 4
May 1956

Because the travel funds were not used, computers were purchased for use in the outreach project for high school students to study the historical

Japanese seismograms.

(3) Summary of research findings

We evaluated the film scans and digitization potential for the two events. The data are good quality and other earthquakes and seismic events in
the Abuyama collection will be very suitable for future research.

The earthquake in Turkey is currently being analyzed to obtain better information about the extent of the faulting in the 1944 Turkey earthquake

(4) Publications of research findings
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Long-term Research Visit ( Project No.: 2020L-03 )

Project title: A Transitional Study of Community Recoveries from Hurricanes and Typhoons
Principal Investigator: Daan Liang (G2 KZ7)

Affiliation: University of Alabama, the United States of America

Name of DPRI CP (contact person):  Kazuyoshi Nishijima, Masamitsu Onishi

Research period: 04.01, 2020 ~03.31, 2022

Research location: USA, Japan, online

Number of participants in the collaborative research: 3 (DPRI:2 non-DPRI:1 )
- Number of graduate students: 0 (Masters: Doctoral students: ) (Included number)
- Participation role of graduate students [ ]

Anticipated impact on research and education

The comparative study on damage and recovery processes by hurricanes/typhoons between US and Japan conducted in this research will

facilitate to identify key issues for minimizing damage and enhance recovery processes by “analyzing” factors with a broader perspectives

and “borrowing” ideas on schemes exercised in each of the countries.

Research report
(1) Purpose

The objective of the proposed research project is to study the process of community recovery from hurricanes and typhoons at the intersection
of public infrastructures and economic activities, focusing on the U.S. and Japan. As highly industrialized nations, the U.S. and Japan differ in
demographics, political systems, engineering practices, and business operations all of which are deemed critical factors of determining the trajec-
tory of post-disaster recoveries.
(2) Summary of research progress

The planned long-term stay at DPRI of the PI was cancelled due to the COVID-19 situation. However, starting with multiple e-mail communi-
cations, monthly online communications were established. During these online communications similarities and differences in the damage pat-
terns, evacuations, recovery processes, and roles of municipalities, insurances and other were discussed. Based on these, joint questionnaire sur-
veys were developed and have been conducted. The research members have identified common interests and agreed to developed further joint
research project.
(3) Summary of research outcomes

US and Japan research team have received 520 responses for Hurricanes Ida and Laura in the US, and 828 responses for Typhoons Faxai and
Hagibis.
(4) Publications of research findings

The outcomes and analysis of the abovementioned question survey will be planned to submit a research journal.
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Long-term Research Visit ( Project No.: 2021L-02 )

Project title: THARBEALANT I T A DiESIRICRIE THEE TOKIREBICH T2 1%E

Effects of land cover change on the regional climate of Paraguay and its role in climate change.

Principal Investigator: Alicia PAVETTI INFANZON

Aftiliation: Department of Civil, Industrial and Environmental Engineering, Faculty of Science and Technology, Catholic University of Asuncion
Name of DPRI CP (contact person): Kenji TANAKA

Research period: 08.16,2021 ~ 02.20, 2022

Research location: Asuncion, Paraguay (visit to DPRI was not realized due to COVID-19 pandemic)

Number of participants in the collaborative research: 2 (DPRI: 1 non-DPRI: 1 )
- Number of graduate students: -  (Masters: Doctoral students: ) (Included number)
- Participation role of graduate students [ ]

Anticipated impact on research and education

Better understand the impact of observed land cover change on regional climate, specifically in the Paraguay region, considering the ef-
fects of different hydrometeorological conditions. Further understanding of the role of land cover change as human-induced climate forc-

ing and its influence on climate change through land-atmosphere interaction.

Research report

The purpose of this research is to assess the impact of observed land cover change on the climate of Paraguay and understand the role of
landscape transformations as a human-induced climate forcing along with its influence on climate change through land-atmosphere interactions.
The methodology involves running a numerical weather prediction model coupled to a land surface model, known as CReSiBUC, to perform
simulation experiments with different land cover scenarios and atmospheric forcing (i.e., present conditions and/or past conditions), and thus
isolate the effects of land cover change in the study region over its climate while also studying the role of the transformations of the landscape in
climate change.

Research of this nature requires special attention to the preparation of input fields, such as static parameters and atmospheric forcing, and ini-
tial conditions, in particular initial soil moisture. This is mainly because the veracity of model simulation is only as good as the accuracy of the
input data, thus improper initialization of soil moisture in land surface models, and in consequence in land-atmosphere coupled models, can lead
to false trends or inaccurate outputs.

In order to address this issue, we opted to perform a series of off-line simulations with SIBUC, which is the land surface model that resolves
the physical processes that partition precipitation and solar radiation in the ground, and it is an integral part of the land-atmosphere coupled model
CReSiBUC. These simulations were performed in a period that spans 10 years, from 01/01/2001 to 31/12/2010, at a spatial resolution of 20km
for a domain that covers all South America (latitude 60°S to 10°N, longitude 120°W to 0°) and will be used as initial state fields for the land use
change simulation experiments with CReSiBUC. The reason behind this approach is based on the literature that stated that the climatology of
models is highly determined by its physics and thus the most suitable initial conditions are not always those observed in nature as perfect depic-
tion of the earth but rather sets of state fields derived from long-term simulations of a stable land surface model. Furthermore, mesoscale simula-

tions that cover large domains such as the one defined in this research, which have a vast spatial variation in soil types, vegetation class and cli-
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mate, do require additional efforts to produce suitable initial conditions that ultimately will improve the quality and accuracy of the outputs from
the simulations with the land-atmosphere model since these types of settings often need more time to approach adequate soil moisture, specially
arid regions with overly wet or dry initialization environments.

In conclusion, through online discussions and exchanges on the effects of proper initialization of surface states and the implementation of
land surface models as a tool to enable better overall outcomes, the activities performed at this stage of the research were mainly focused on the
production of adequate initial soil states for the CReSiBUC model and the land-use change simulation experiments. Due to COVID-19 pandem-
ic, the long-term visit to DPRI was not realized in the project period. We tried to communicate through online meeting and emails to exchange
the idea and solve technical problems on new numerical codes for initialization process. So, the fund for this long-term visit was used to buy high
performance computer. This computer will be utilized for the series of numerical experiments by land-atmosphere coupled model CReSiBUC in

2022.
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Long-term Research Visit ( Project No.: 2021103 )

Project title: Application of Diffuse-Field Theory for Velocity Inversion of K-Net Stations by J-SHIS Data and a Telescopic Evolutionary Algo-
rithm (TEA)

Principal Investigator: Iman Ashayeri

Affiliation: Razi University, Kermanshah, Iran

Name of DPRI CP (contact person): Hiroshi Kawase

Research period: June 1, 2021 ~March 31, 2022

Research location: Razi University, Kermanshah, Iran and DPRI, Kyoto University, Uji, Japan

Number of participants in the collaborative research: 3 (DPRI:2  non-DPRI: 1 )
- Number of graduate students: (Masters: 0 Doctoral students: 0 ) (Included number)
- Participation role of graduate students [ ]

Anticipated impact on research and education

A new inversion algorithm for shear wave velocity of subsurface structure was developed and examined in 7 K-NET/KiK-net stations.

Research report

(1) Purpose

A geophysical analysis of observed strong motions provides insight into the ground structure that is essentially needed for the earthquake risk
identification of populated and/or industrial cities. This research will investigate the strong motion records at selected sites of K-Net/KiK-net
stations and applies a newly developed algorithm for ground structure identification based on diffuse-field concept by Kawase et al. (2011).

The new evolutionary algorithm that is named telescopic evolutionary algorithm (TEA), is developed for the inversion of the spec-
tral ratio of the horizontal to vertical components of the strong motions (¢eHVSR), based on the diffuse-field concept (DFC). We verified TEA by
the synthetic eHVSR curves from the literature, and examine its convergence stability with respect to the independent variables of the algorithm.
Furthermore, this study presents application of TEA in the inversion of eHVSR curves for the shear wave velocity of the subsurface structure
down to the seismic bedrock at seven stations of K-NET/KiK-net strong motion networks in Japan. In the course of this study, the corresponding
geological maps of the regions from Geological Survey of Japan (GSJ) as well as the site condition database of K-NET/KiK-net, and Japan
Seismic Hazard Information Station (J-SHIS), are processed. Afterward, TEA is applied to retrieve Vs profiles of the subsurface structures at
these stations, in order to highlight the performance of TEA at various geological settings.

Seven stations of this study are in Hokkaido (HKDO073), Miyagi (MYG001, MYG006, MYG014), Chiba (CHB001, CHBH14),
and Gunma (GNMO16) prefectures (Fig. 1).
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HKDO73

MYGOUGMYeom
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GNMG16 - CHBOOA

CHBH14

Fig. 1, The location for the K-NET and KiK-net stations of this study

The project investigates the following aims.

a) Calibration of J-SHIS’ maps of subsurface structure at selected stations.

b) Evaluate the 2D site structure by observing inversion of eHVSR at two directions (i.e., NS/UD and EW/UD) by the application of TEA.
¢) Comparing TEA and Hybrid Heuristic Search (HHS, Yamanaka 2007) at some of the selected stations.

d) Presenting important site proxies from the retrieved subsurface structures at the stations.

(2) Summary of research progress
With respect to pandemic conditions of COVID-19 throughout the world, the researchers of the project decided to perform most of the jobs
remotely. Hence, full investigation was performed for the seven stations in Fig. 1. A manuscript was prepared and submitted to the high rank
Journal of Soil Dynamics and Earthquake Engineering (Elsevier) that is taking review process since 20 March 2022.

It was planned and arranged that the PI can visit DPRI and perform some site investigations with the following aims.
a) Negotiating with research hosts in DPRI on the development of TEA.
b) Performing a couple of site visits from additional K-NET/KiK-net stations in Kyoto district (e.g., KYT012 and KYTHO8) and performing
measurements of microtremors.
¢) Performing eHV SR analysis as well as mHVSR for these stations from strong motion and microtremor records, respectively.
d) Applying TEA and HHS for the velocity inversion at these stations. Comparing the results, drawing conclusions and applying required modi-
fications.
e) Applying the inverted velocity structure of these stations for deconvolution of strong motion records to bedrock.
f) Preparing the visiting report and draft of a manuscript.
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The visiting period was arranged by PI and the hosts at DPRI from January to February 2022, but it was suspended because of the
Japan’s border ban at that period. The researchers agreed to arrange the visiting as soon as the tough pandemic situation is removed, like in Au-
gust-September 2022.

(3) Summary of research findings

The authors would like to highlight the remarks of their study as followings.

* TEA is a new algorithm for solving the problem of velocity inversion with verified and stable results and adequate flexibility of performing
precise and costly or rough and fast analyses.

» TEA is able to provide reasonable velocity profiles from eHVSR down to the seismic bedrock that is more important for the identification of
deep-bedrock subsurface structures.

* TEA can be used as a tool to retrieve important site proxies for strong motion stations that will help future investigations on seismic microzona-
tion and development of site specific design spectra.

» TEA was examined to be applicable for the velocity inversions at sites with wide range of geological conditions as long as we have three com-

ponents of seismic motion data along with suitable geological and borehole data.
(4) Publications of research findings

The manuscript is attached to this report. However, this manuscript is now under review so that it is not appropriate to post on the website, in-

cluding Kyoto University’s repository at this moment.
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Short-term Research Visit ( Project No.: 2021S-01)

Project title: Understanding Climate Induced Ground Water Drought in Northeast Bangladesh: A Meteorological Study
Principal Investigator: Md. Kamruzzaman
Affiliation: Department of Civil Engineering, Rajshahi University of Engineering & Technology (RUET)
Name of DPRI CP (contact person): Enomoto, Takeshi
Research period: Jan. 05, 2022 ~ Jan.24, 2022
Research location: Department of Civil Engineering, Rajshahi University of Engineering & Technology (RUET), Rjshahi — 6204, BANGLA-
DESH
Number of participants in the collaborative research: 5 (DPRI: 2, non-DPRI: 3)
- Number of graduate students: 1 (Masters: 1, Doctoral students: 0 ) (Included number)
- Participation role of graduate students [ Data Analysis |

Anticipated impact on research and education

Prediction of acceleration of groundwater drought will arouse people a sense of crisis, and drive authorities to countermeasures against the

drought such as digging ponds and canals.

Research report

(1) Purpose

The purpose of our research is to investigate how past climate change has accelerated groundwater drought (GWD) in the Northwestern districts
of Bangladesh and to forecast how future climate change accelerate GWD in the area.

(2) Summary of research progress
In Barind tract, which is suffering from terrible shortage of drinking and domestic water, three representative districts are chosen as the study area.
About the area, change in land cover has been analyzed by classifying satellite images. Then the progress of water scarcity was simulated using

the depletion of groundwater table data and the change in land cover. The results were also cross checked with hydrological data.

(3) Summary of research findings

The result of the research indicates a foreseeable drought scenario with the transitional climate change in northwestern Bangladesh.

(4) Publications of research findings

The following papers will be published.

“Assessing the Spatial Interconnection between Climate Change and Ground Water Depletion in Rural Bangladesh™
“Climate-Induced Groundwater Drought Monitoring in Northwestern Bangladesh Using GIS and Remote Sensing”
“Ground Water Drought Monitoring by Land Cover and Meteorological Data Analysis in Northern Bangladesh”
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New Exploratory Research ( Project No.: 2021H-04 )

Project title: Effect of fines on the initiation and movement mechanisms of fluidized landslides
Principal Investigator: Chao Huang
Affiliation: Graduate School of Science, Kyoto University
Name of DPRI CP (contact person): Gonghui WANG
Research period: 06.01, 2021 ~03.31, 2022
Research location: Research Center on Landslides (Laboratory: N-157D and S-116D)
Number of participants in the collaborative research: 5 (DPRI: 1 non-DPRI: 4 )
- Number of graduate students: 4 (Masters: 1; Doctoral students: 3 ) (Included number)

- Participation role of graduate students [Experimental tests; Lab assistance; Data analysis; Discussion]

Anticipated impact on research and education

By now, most understanding of non-plastic fines effect has relied almost entirely on element testing of small specimens under idealized
conditions, lack of landslide physical modeling experiments verification and physical mechanism research. This study provides valuable

insights into post-failure behavior of fluidized landslides and then enhances understanding for catastrophic geohazards, which could pro-

vide information for understanding the whole progress hazard chain of landslide hazards.

Research report

(1) Purpose

This study aims at examining the effect of non-plastic fines content on the initiation and movement of rainfall-induced fluidized landslides.

(2) Summary of research progress

Sandy slope was made in a large-scale flume, and then landslides were triggered on the slope through sparkling water from above. The sandy
slope was made by different samples that are mixture of silica sand No. 7 with differing contents (0 %, 10 %, 20 %, 30 %, 40 %) of silica powder
by weight. Different sensors for measuring the soil layer tilting, displacement and pore water pressure were installed at different locations of the
soil slope. A camera was used to monitor the landsliding phenomena. On the other hand, ring shear tests were also conducted to examine the

liquefaction potential of these materials with different contents of fines.

(3) Summary of research findings

The varying non-plastic fines content has a remarkable effect on the initiation and movement of rainfall-induced landslides when their relative
densities are approximately the same. When the fines content on the sample is the same, the relative density shows significant effects on the
landsliding behavior. Transformation from retrogressive landslide type to fluidized landslide type was clearly identified by tilt sensor and dis-
placement sensor. Equivalent void ratio could be used to better explain the behavior of mixtures with fines. It is inferred that the addition of fine
particles into coarser grains alters the internal contact microstructure of matrix. In the mixtures with fine content less than a possible threshold, the
mechanical behavior is dominated by the coarser particles contact, fine grains have a secondary role in the transfer of inter-grain forces. However,
once fines content exceeds the threshold, the behavior of mixtures is primarily affected by fine-grains contacts, and the role of coarser particles

becomes less important.

(4) Publications of research findings
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»  Huang C, Wang G H. (11, 2021): Effect of non-plastic fines content on the initiation and movement of rainfall-induced fluidized landslides,
A o ZABEHT A 2021, Kyoto Univ., Online

»  Huang C, Wang G H. (2, 2022): On the Rainfall-induced Landsliding Behavior of Sandy Materials with Different Fine Particle Contents
in Flume Tests, 2022 DPRI Annual Meeting, Kyoto Univ., D104
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/L TIEERACOHIT R 23584 L, SHITIRAKDIAEL, BT (B UIINSRIRKOSEE L 7p ol Fllaat o ¢ L 2%t
JEOREEEE S BN Z 31T DPSNFROILEITHAL L7720, #R Y T— b v VZIGH LIS 21T 7=

T ¢ VRO T ATHREN A Sentinel2 ~/LF N REgEOBIT —# ZFIH LTI L, FEATEOBIIT — 21X EU @

160



USR5 S FERT A 25 65 7 C
DPRI Annuals, No. 65 C, 2022

Copernicus 712 77" F KON Tl S 41TV % Copernicus Open Access Hub ZFIF L CAF L7z, =& w)I[Hyieon & B
(IO CIEFNC S < ORI EOFR W Sz, BEOEE T, BOEED R 53 AT L 2 FEEE g Sh
T Fio, T4 VOSSR % Pleiades #HEOBHAIT — 2 ZFIH L T2 Z &N TE
2) BN CRAE L Al e TSEEICRET 2 (IR - RAMURESHERDR - nURiRy, fh14)

DS S T SRR EIA & U CIR B X AKOT U LT AR RS, M2 501 RO OJENE
72 EE RIS DA A T o T
3) R AOWEKIC S DIEHIEEMEHER R 2R B 288 (1RF% < A1 RRIHd - ek, 1 40)

2022 4= 1 AITHEAE L7z b o A OMBIEEK ISR 2 Ha (W2 () SKEEICRIL, AIRID$EG0 X 5 7e I FHIERIEEER
T HRERI OMERTAE AT o Tz, ZHIMCENT 2B N 7 7 RIOF SR & U GERE L, iEICRE 2 oA 175
U 72 RBEHT & DFEFROEN i FsaRT L=,

4) NUAOEKIZ L EN R CRAE LIS c B 290 (IR« mvhREsEds - LB THERE, M1 4)

202241 A N2 A OUHERKIIMERITERT 2EE (IZE) (280 @i, (R RIARCRAE LIIREEE O SEE DT
ALTRY, TORMUCBT 2HHFEZ i L, HFRENE L. $EROWEBICISET 285 E LT, HENTIX 10 200k
FREE DR COMFRABN o= 2 &, SIXEOBTEEO A BT TX, MOMAUIE2iRbIHE TR
=TI Z LT HID. ARSI CIY, BRI L7 20RO Y VIR CIEZE L, VRS ORMAD iR
TOWENRAET DL, 8 EOMRE, TAHELZI . FEE AT WL, IEAIERE IREIL TV D0
(ZRFL, s SRR DI || CLIEEE i A BN 7 DR - 172 EOMERAE I BN Lz,

5) 3/16 FASBIRIMO MR THA U 7= HURHE) & B OB 20 (IR3K « BEAfCaR - sy, fha4)

2022 423 A 16 BIZHE LTCREBRITOHERICIST 5, HERELEm L. FEIROE, SMEORE &\ 7B
PEITR LN, 2 - KL\ ) REREE 2B IR bNeh o7z, Rk LI HEBD% < 13, BELHERS 5
JE L BPEL F ORGSR E W05, BIORE 72435 L HBIR S 58 12 ORI IS, BE 6L V) KEIITHETD
57, JEL TR - Kl EOREIEELZ T MR RONR T b D LB 2 B

(HIFTERERDINFR
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(W]

2020 FFEEVE, 2020 422 BISHRKEER v XA THEM LT TSRV DT T w27 Ty NICHETHERRS VAR Y T 4
2RI &feE, AL CBIET D T35 6 MERRS LR U D A 12 CRARE O At 723, Bflaa )0 L ADRE
CHSNERO S RIERNCREE L 720, A T A OO L& 2otz 2021 L, 2021 429 A 2526 AIZ= /LA
v (TrmrBRUONET) T IE6RIERS VAT Y A (MISFF)  (BUILDING RESILIENCE, BUILDING CONFIDENCE) |
B U7z, SiE355)R T Inter-Islamic Network on Water Resources Development and Management INWRDAM)3 J. O Petra De-
velopment & Tourism Region Authority (PDTRA) C& ¥, Hybrid JE=UTORE & L7z,

[(WFFERCR]

FOEIERSS VAT Y MBI HERHHT <, TNETEESNE T Ty aTd Ty ROE=Z Y LV IRET U
7, ETn, WEREE K TR, KIS AR EOA— RREE) |, F7n, UoK U RS BEEE 2 72 T HF IR~
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Need for data monitoring and sharing through open platforms for Flood risk management
Multi-level hazard mapping is useful to encourage public preparedness.
Real-time risk mapping based on rainfall data is an advanced technology for EWS.

3L Water Level Gauges is new products for evacuation.

Regarding flood mitigation by dams, dam upgrading, integrated reservoir operation using rainfall prediction as well as reservoir sedimenta-

tion management are the new challenges.

® Importance of integrating participatory approach and social aspects to tackle flood vulnerability

® [mportance of developing methods to estimate accurate storage in depressions by investigating long storm events considering infiltration
rate change in space and time

® Building Information Modeling BIM is a powerful innovative technology for enhancing buildings flood resilience in design, construction

and exploitation phases (combining VR technologies, Modelling software's, Cloud platforms)
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® BIM can for as a tool prevention to assess possible flood damage (FDA) on an existing construction: tool for insurance companies

® BIM is atool for heritage sites conservation: risk assessment and prevention methods

o, SBROLTOFEITOWTH) LR bHitES 2 Z L 2mER LT,
» Platform and center of excellence for sharing data and information on wadi hydrology
» Impact of climate change on the variability of wadi hydrology
» Integrated flood and sediment management
+ Measurements, modelling and trapping techniques (debris dams).
+ Assessment of sediment transport and deposition during and after flash floods and long-term accumulation/loses in the
reservoir
» Flood maps should be updated in hot spot regions (i.e. with rapid urbanization as in Morocco)
» Paradigm shift from reactive to proactive approach in DRR.
» Unified regional early warning system in the Arabian region
» Educational and awareness programs for community based risk awareness and preparedness.
» New methodologies.
* Ensembile rainfall prediction
+ Real time monitoring imaged based techniques

+ Estimation of paleo flood and morphological changes with satellite data

WHERCRDAEK]

EHBOBAITHOWTIL, FSUEEERT 2 & & b2, SHROBRRIEHO~ 23 I 8 TR HiE SN, £7-, BT
J& L7z Sameh Kantoush #EHd=1E, 9 H 28 HITHBIRHIEE S L& L RIEL TR L. 450 BARDH ) HFRICOW TR RAHET
-7,

https://www.nidaalwatan.comv/article/59555-inwrdam-%D9%86%D9%88%D8%A7%D9%:81%D8%B0-%D8%A3%D9%:85%D9%84
-%D9%84%D9%85%D8%B3%D8%AA%D9%82%D8%A8%D9%84-%D8%A2%D9%85%D9%86

http:/afedmag.com/english/ArticlesDetails.aspx?id=124

AMFTEHLRDOTEEN B LT, 2 TOBIEFZT o TE7MIFERCRDS, F4E (Wadi Book (Wadi Flash Floods - Challenges and
Advanced Approaches for Disaster Risk Reduction and Water Harvesting in Arid and Semi-Arid Regions)) & L C Springer Nature 7>5 1)
17Ul AEREIA =TT 78 A TH Y, R EPVIOBITEE IS JOSEHHNSE, AR, ZhE TONTERCRINE
INDZ EDHIRESHLD,  htps:/link.springer.com/book/10.1007/978-981-16-2904-4
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The 6th International Symposium

Themes & Topics

Flood risk in Urban
Areas

Flash flood risk at
UMESCO World
Heritage Sites

Real-time
hydrometeorological
monitoring and
forecasting

Turning flood risk
into opportunity

Flood Risk mapping
and analysis

Socio economic
impacts of floods

ion and Early
Warning Systems

Transboundary
Floods

2020

Call for Abstract

Ietarational Symeasium
on Flash Floods

in adi BT *

Deadline of
Abstract
Submission

BUILDING
RESILIENCE,
BUILDING
CONFIDENCE

Date Conference & Venue
The 6th ISFF-2021 will takes place at:
Amman, Jordan.

26™-30t September

Steering Committee

Prof. Marwan Prof. S Prof. Elias
Al-Raggad (K Salameh
(INWRDAM) University, (NCRD,
Japan) Jordan)

Dec Mar
Y 2021 o

Notification
of Abstract
Acceptance

S —d

164

May
2021 31

Deadline of
Extended
Abstract

Submission

on Flash Floods in Wadi Systems
(ISFF-2021)

Registration
Registration will be
available at the following
website.
http://inwrdam.org.jo/isff/

Contact

INWRDAM
http://inwrdam.org.jo/
phone: +962 (06) 5332993
P.0.Box1460, Jubeiha,
Amman PC 11941, Jordan
inwrdam@nic.net.jo

(Tum (Petra,
University, Jordan)
Germany)

Aug

2021 15

Deadline of
Early Bird
Registration &
Technical Tour
Registrations

P Db 6 Tty Beginm by
1 pen gl b

el f a1
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Flood Risk
Assessment

Urban Flooding

Climate changes
and Rainfall

Flash floods

Management

Approachesand

Methods for FF

o || Machine Hydrological Spatiotemporal Water
-] EWS (Al-Agaba) Learning and Al Models analysis Harvesting
| | Cameraand | | Geometric Different Extreme Strom GW
Radar Approach Approaches Analysis management

Rdeal't{me Catchment and

— ecision —
Urban
support

Flood risk Mitigations

Building
Information

Modeling
(BIM)

Hydrodynam
Machine icand
Learning

Hydrological
Models

Numerical
Models

GIS, RS
Approaches

Mitigations
measures

Sedimentati
on

Different
Experience

Wadi Flash Floods (ISFF) -

Challenges &
Problems

Rainfall/
Climate
Changes

Modeling

DRR and
Mitigation

Sedimentation
/Groundwater

Social and
Environment

Transboundary
issue

Agro-
Climatology

World
Heritage Sites

=z e s CIEECEENEN
Jo

KSA JP

Algr  UAE
* Single management 5 :mi::;i’;‘;gh'“:&:‘i
* Lack of monitoring 5 B R
5 Realtime
o . .
* Extreme events and IDF Monitoring System
* Spatial & Temporal MSc. & PhD.
R Pt 7=y | Radar system for rainfall
Remaining Gaps
MaRyzlcabbasedivodets d = Some Available (OM, Others)
* RS/ ML Approaches il _V_aﬂo_u_s ffio_rt_s_ _ g_ -
DPRI project é Regional Early W
* Risk assessment PhD. In progress 8 Warning System
=
* Soft &hard measures Remaining Gaps e B
+ Impacts on infiltration MSc. & ongoing PhD.
* Impacts on harvesting . _6n:a_“—P;°—je—c? S ; Local collaboration is missing
U P ~
« Society contribution - Integrated
* Wadi ecosystem Limited studies E Management P.
a
* Collaboration Algeria and Tunisia \ MEI:"'SB.' IJnd::nesm,
= Integrated ‘ -
2 UNESCO
* Climate impacts of the Numerous Research
agriculture activiti s g Urban Fooc!s and
BT © World Heritage

* PETRA, KOV, etc.
* Protection

PETRA Project

Y

Project

o -
a3
-+ -
Malaysia Japan International Institute of Technology (MIJIIT)

Roadmap of the ISFF and Research Themes
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6™ ISFF Detailed Program

26" — 30" September 2021, Amman, Jordan
Sunday, September 26", 2021

09:00—10:00 Registration and reception
10:00 - 10:10 Welcome note and opening by Dr Dia-Eddin Arafah, Board Secretary General

HCST

10:10—-10:20 Disasters and Human Security by Prof. Dr. M. Igbal Choudhary, Coordinator Gen-
eral COMSTECH

10:20-10:30 Floods and UNESCO Heritage sites by H.E. Mr. Shimazaki Kaoru, Ambassador of
Japan to Jordan

10:30-10:40 OIC water status summary and INWRDAM's areas of focus by Dr Marwan Alrag-
gad, Executive Director of INWRDAM

11:30-12:00 Keynote by HRH Prince El Hassan bin Talal
12:00 - 12:30 Discussion: Q and A, Moderated by INWRDAM
12:30-13:00 Break and Group Photo

14:00 —15:00 Lunch Break

Monday, September 27th, 2021

09:00-09:30 Keynote Lecture: Flash floods disasters in the MENA Region ~ Sameh Kantoush

) ) Flash Flood Index Maps for Bavaria (Germany) using Markus Disse
09:30 - 09:50 .
tree-based classifiers

. . Flash floods mitigation in Oman actions taken by Oman water =~ Ahmed Al Barwani
09:50-10:10 socicty

10:10— 1030 Impact of Urban Hydrology on The Formation of Shallow Ali Al-Maktoumi
: : Perched Aquifers: Sharing Experience from Oman

10:30—-11:00 Coffee Break
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. . Integrated vulnerability analysis for flash flood risk manage- Katja Brinkmann
11:00—-11:20 :

ment in Jordan
11:20—-11:40 First-order quasilinear equations to model flash floods with Koichi Unami

non-dissipative wavefronts

11:40—-12:00 A new tool for depression storage assessment in runoff mod- Ashraf Elmoustafa
eling

12:00—-12:20 Flood risk mapping using a couple of hydrologic model WMS Jalel Aouissi
and hydraulic model Hecras in the Wadi Tataouine watershed
Southern Tunisia

Evaluation of the
poster

13:25-14:20 Lunch Break - Poster Session 1:16 posters

) ) Flash flood simulation using hydrodynamic rainfall-runoff Karl Broich
14:20 — 14:40 -
modeling
. . Experimental rainfall-runoff data towards improving the mod- Boutaghane
14:40 - 15:00 .
el conception Hamouda
15:00 — 15:20 Evaluation of Rainfall-Runoff Inundation Model over the Nile Hadir Abdel-
: ’ River Basin: Example from 2020 Flooding Event in Sudan moneim
) ) Machine Learning Approaches for Flash Flood Risk Assess- Mohamed Saber
15:20-15:40 L CPE .
ment in different climatic regions
Daily Rainfall-Runoff Modeling Using Machine Learning Tayeb Boulmaiz

15:40 — 16:00 Models Forced by Satellite-Based Precipitation Datasets in a
semi-arid region: Case of transboundary Mellegue basin

Tuesday, September 28th, 2021:

09:00 - 09:30 Keynote Lecture: Flood Risk Management in Japan Tetsuya Sumi

09:30 — 09-50 The hydrogeological conditions of wadi terrains in arid climate Ahmed Murad
: : and effects of flash flood

09:50 — 10:10 The impact of the increased flash flood frequency and their cor- Abdelaziz Zaki
: : responding sedimentation problems on the water supply intakes

10:10—10:30 Investigation of shallow zone soil properties of Wadi Al Ainand ~ Saber Hussein
Al Suleimei and its role in the mitigation of flash flood hazards,
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Al Ain city, UAE
10:30— 10:50 Rainwater harvesting for flash flood mitigation and sustainable Tamer A. Gado
’ ) water management in Egypt
10:50—-11:20 Coffee Break

Building information modeling for enhancing construction flood

11:20—-11:40 s Dalila Loudyi
resilience
11:40 - 12:00 Flash flood in Gabes City (Tunisia): hazard mapping and vul- . .
nerability assessment Habib Abida
12:00 - 12:20 Management of sewer systems for protection against floodingin ~ Chérifa Abdel-
urban areas - Case of Boutlelis, Algeria baki
12:20 - 12:40 Urban Flash Flood Modeling for Typical Sudanese City: Case .
Study of Kassala City, Sudan Elhadi Adam
12:40 - 13:00 Parametric approach for land use planning as a flood risk reduc- Bahaa Elboshy

tion measure, case study: Egyptian city

. . s, Evaluation of
14:05 -15:00 Lunch Break + Poster Session 2: 16 posters the poster
Sameh Kantoush
15:00—15:30 Summary of the 6th ISFF and Marwan Al-
raggad
15:30 — 15:50 7% ISFF Announcement Chérifa Abdel-
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A+ HEE PIIEEI S < FaliOBLGEES D GHlis A7 &) (2B 5 SCH LS M ERR o
FFeEFE (K4, e, Bk4) - Rsrth, sERESTnE R SSE e o 7 —, B
WFZEHI : SFB3F4A1H ~ SFUF3A31H
RGeS G SR . 114 (At 54, BTN 644)

« KEBAOSIMRG, : 54 (Bt 34, it 240) (K

s KFGHAEOSIERE [ 7—2WEE - i, V—27 v a v 7EROMBIRE ]

RGeS

G AELORY :=1!

R b7 7 HEED THEREEH)  (HAY) <California Earthquake Advisory Plan CK[E) 72 &, HUETRIGHICEES
< FERITOEREAREEH IR X 2RISR A IR C& 2 5H T, RO AFEINEI Y D +ESA0REL (ZHRY 70 L) Z51&
BIIfERBIED, ZOUSRNE A SO b OEHRADIRINIE T 2720, FAEEOEREADNT 5 GHl
AT LY OB - FEZE A HUE c B TPHIS I 2 L— gy () L GHBL AT L) BE% (1) . baE
LB LT GHIis AT L) ORI (G0 OSCRTREARIERS e & LT L7,

iR 2SI5]

(D ERED GHlis A7 L) THRIAT DEERHERRERIACAEE SNOHE ( TRIEE] LR OEE(EEL. B
SREHAIFE ORS00 b LTz,

Q)BIRBIREE ORI T 7' ) R b L) 12 Bt [REAE) 2585720 0NEEEEEFm L, T
kU BB NDSZEOBERIET— 4 2 €y 75— & L UCHER DR L, BRI O F bR
FEAEEZZWT D GHEiT AT L) OB E 3 L7z,

QM TIREFE 2R C O RREROBIFEEAME Y THEREE ) (2RI 28E - ERICE T2 Y — L (B 7 A g, &
IR E) OBRFIIE A R ST PUG TR L7,

[(IFFERRER]

(DBASSREAEATIIEAT O A0S & il b7 7 MERIZ BT DI ABE T U A DG B HR
( PR & —R) (SRS DRERDSE VT U A% [RIEE] & LCRIET DI N T,

() Fft TRIEE) % TR b L) IZFEET 720D EHIEEZT T L, 612, GHiT AT 2) o7'm &2 A
TERSERR STz, GHElT AT L) 12iE, RSN FEEORIT — 212 & O < FHIRERETS 1T T < | BB &
A I TRBERRE I S DU 2 b— 3 VR DRV IAATL,

() TERRFIEHR) OWEK - FERRITET DY —L e LT, BT AEMO THRER, o35, Hple?)  (EEk
D) [ BE, 23 a=T 4 12—V T 20 BT S0 2—U 7 A (@RI HT) A5k S,
ZDORRIT BT DR A I LTz,

[AFFER R DAF]

FRCOMIFERCRIT, LU DR, iEEA R U TAK LIS

- HILEAS « RSFrith N - PREFRERE - PR - TR 021) FEMfE LT 7RO TERRAEH) S8R

IRFL 31 2 SERmEEEE AT — L ORISR — FVEIREI RT3 5 4 v 7 B o —fiE A E 2 T—  (B59HE 121(49),

26-31.

< REFr - REPTR (2022)  [ARA MIHAAKREES 7L 7 THE) IZOWTHE TS BRKE

FI2E, 40, 427-439.

< Rspreth - HIUEE Q021) [7van— R ZfV: (CHER) Ol o BYYE L FEE N T

169



USR5 S FERT A 25 65 7 C
DPRI Annuals, No. 65 C, 2022

HIFB D BRI ot A o0 < o C—  HIRKBASKGHIIFREE, 21, 64-74.

* Yamori, K. & Goltz, J. (2021). Disasters without borders: The coronavirus pandemic, global climate change and the as-
cendancy of gradual onset disasters. International Journal of Environmental Research and Public Health, 18(6). [DOI:
https://doi.org/10.3390/ijerph18063299]
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MREA © AL RIKE D A7 OREA BEE LTCitEdR/K O 72 O OB TILR O
ReREE (R4, P, Wk4) A 3, KRB SR EIRER A st o 2 — Hd%
TRZEMAR - 5F0 34 4H 1H ~ 4©f0 44 3H31H
EFESIES: 164 (Fh 54, AN 11 49)

C KFBHEOSIMI . 64 (BL 34, f8L 34) (WD

c KEFEOSIIERE [ &+ - RO E L TR MR, FIFSTEEICSM )

TFFERes

G HELORY :=1!

IR, REWEOKEDFR LT Y RPROKUEEEN I E S A OMER b E 2 T, ZALE TOTRKRRITINZ T,
KIS XIR DA 75 B3, IS & 6O U OBIRE REN B L T, A TE 272085 < » s 9%t
W) WEERRZRD SEH72D0RR) THEEORYE, FHNEIR - BEO7ZDOK] 2, ~—F - Y7 K
& e o THBHNZERY e TREIAK] DMEESILCOD, HTH REEEZ TEX 572085 < b 351K & LT,
TEKE LOFER - BACEEIOMIKITINZ T, KITFRIEE IR DR, HAATROT-DMOTEKFIA, Rk S 45
(B CHPREK 2 AT A HOKTREE . BRI TR & R & 22> 7ol KESRED ) F72p EAMRR SN T
WD,

Z 2T, 2D XD it R A BRE O 2 L L A B A BEHBINN I D 7o OITIE, AR O
TR D EBICEHET 2 Z ENEETH D, £ 2 CTAILSIIZETIE, 5% 0 Ttk 2EHIE5
T2 OO « BORHIEAE ST 57012, 1) WiaAKBEHO—FET v, 2) —FUET7 LV ATEH LT
FOBTEARIR OFHUmEAT, 3) ARSI E BRI O A - FAEOHV 5, 4) Filsdh/KqtE
IMOBLSHEERL, 5) WIBIAK RS DT ODIERIE « A 2T 4 7O, 0 5 DO B IOV T %
117,

OS]

AHLSIFFEOFAN 2RI NT, FHBIRAKD A1 /3= R E PR, FHEEH LK), KL EhEs &
DEIITHZ DD, TEKERE & EHFIH 2V NSRRI SE 50y, TIEKORF AEMEZ VNI 520y, 1Rk
FERETR L & TR R A H D UWIT BRI Z O INNTHHB ST 570, 7 ETh-oTo, 2T, AMLEED Bfe9
Pk, THUBOR - BSOS, BRROGUR, TILD A E 2 7 —(RET VORI OVWT, 20214721 HIZ
A SEa B L CERHE To7,

ZO LT, YT LB A D D & L BT, 20224F4 H 6 B IS DR DR REEER AT 9 T2 O D RAHE % Bl
L7z, &2 T, ERFZEOI NEDWCHRERETT D & & bIT, [ERSET B HATFZERRsTREE & LRl
BURSNT-, HERERINREMEESR (BRI AT REE OMFee skt — AR 7 L OB
& ERMUICBIT HIZE) 1DNA T, iREiak & AERSREEL, Fildkifk & TROERERRITICRE U CRREIR A1 T\, B
RAHAEAT T2, FD LT, SBITANT TRk T8 R LT,

[(WFZERER]

AHFFEEIL, EASEE OFHBORNETH Y | 98T —~ & L CHHT-RERA T Th D, TOHFTIL,
AHLSHIFEC ORI E 2 T B OREEARRR & EHEBIR ORISR EAZA ) | OB HA R TR & LT
FHUCBIR SN Z LITRERBRTH D, TOHF T, R FREFICRI O PR #EdR - gz - 07—
DHED D, EREE) | [itsod FH ANT A A OFERERH  (BUHEBEHITS L ONET /L) <o, Vel lintedsso) | h8ds o i c
KDARNEZI, 61T, BKHCHANE S DA ST & O — AL ARHEET VOFEETRIZON TS
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BRRETEED D TETH D,

[FFERR D AFK]

TRFERERIZ DUV TIR, 2022 KK GBI e o 2 — gl K 5 DKEREIF—) 24mL, EL
RIEEBIRE I B IR SMZERFOENT TRERAHAZAT ) TETH D, Fio, TARFEKIC - KERTE,
ISRARR T2, L TR 8T RAED D,
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A REBFSBI 0 (23610 28T LU0 O AL & RIEEEBE Oz
rreERE (K4, e, Bk4a) - T, RlmsEmsets 2, 8%
WER 53 E 6 H1 H ~ SfM443 A31H
JLERfESNE SR« 13 4 (Fdh 8 4, FTN 5 4)
C KEFBPEOSIMRIL . 74 (&L 2 4, i 5 4) (W)
c KEFBHEOSNIERE  [BNIEIER, FE]

WFFEHis
(e ERY - 8RS
(FHEEIHT Y | &1, @ETBE L3R A8 F O E T2 L AER L TR . Z0RME LT,
HERREZWNH OO, BEREEIHES 70<, ZHFEREIZHE D 2O LR ICZIT AN LI TS, L
L. ITFEOHERHIAE U2 00 ORI FEEIMT < D [ Zx 23 FEF L . Z OO0 28T,
BEFOT RO EEHDT, X EERICE LW SRR SD Z EB3hoT,

ABFZEClIE, MBI U7 AR EEIH 0 (23 2 SR A M OB SERIFZE 218 U C, E DORA -
YEENAE 2R L, 7] UHVED R OS2 A D HIU OHIEE . B\ MRS K 2 FREEh & 4 2 i~ 0 iR
PRGN A Z BT 5 Z L 2 AN E 975, BARICIE, HBIRH O U 7o R AR B~ 0 (2%
T2 B S OB IN BRI SE 208 U C, ImEOR T IEEIOFBIR 230X, gz isi) 2 g
O OFIEESI A LNCT D, 72, REOHE - #F, MESHEHE, KO0 moEE & g Al
FRMEZFTC, e 10> oMb T ERRIE T COMBIZHIT D8 LW HOEK, KT Ui~ 7=
) O EESEREE AT 5, X OIC, [A UHVE & MRS A A3 2 skl 2 s 1) 2 MR - BRI X 5 PG
B &3 5 HI R O R B ER G I EORR Al D Z & Th 5,

[BFEE]
FERD AR T D T2 DI LU T ORE % R L=,

O 2008 F-DE T « EHIANREHERE Z 5 U7~ 0 | 2 UR01 84 bHE EN R A HERE . H &P |
XCRAE U7 KIS~ 0 (k2 BIHEH A & I HIEE 2170, 2 b o0 (2B 2 BEi D
EOOIAIFIA & S - HIPOBRE RS Uiz, £, BRFEOTROE EH LR SN0 HE, &
TR HEEE T AW OREIC 28152 417 5 L, HERBHREZ BRI L7,

@  EREOHIT Y Hi) HEEL L 72aEH I3 U CHIEEREEEIEEK U o 7 AUWERBR A1 T, ki L O W B
& HMRHEATORHE (B, BOIBEREESS) L0, 85 LW Y mORRRS: & G2 87,

© EMEREAEATE TR A V., BT R TR ERIREEIC IS T B TR CORAMNC L W IR S i3
V) 2 B e AR OIS, R - ORIRILOIAR M OBeSA 12 L, AN 5 3710 i HEiEo
ZA U5 KIFHEFRT BT~ 0 O - RIEEREhsE 2 87,

@ 2019410 H OERU9BAZS: © SERRIC X0 FEIR HB 4 N2 AE X (JeraHiek) 123\ CRAE L7 iiEh
DRI TR 2 BRI K O NERR 2 IEE L, OIEEhERE 257,

[(WF7ERR

RO FERITILL T O Y T %,

1. 200845 « EIRPIREHIERIC o TR L7ORARIUHTT =0 13, RN 2 FEOAHTTY v~ ) i k2 R raE
) L7 KBTS0 TH D, ZOHT <Y OBEIHIUE, T~ EfhED LB DA REHIHEELS T

173



USR5 S FERT A 25 65 7 C
DPRI Annuals, No. 65 C, 2022

7205, BRI O LTRSS TEAAN TN QRN T L Ao T, Jd 0 O R0 A TR L7 @ 5
U7z dateH okt U CRIRngEIEAK U o 7 AUtz S8 U 7o R, RBtOFEHEACE AUBmR A 3 ied T < 7
DT ENgmoTn, Fol BIR UHEGEEBROFER LY | @OPIHKESZ2TAUZ, g, 30 B8
BT UR, D TRV T mOAE THIT D 2338555 Z ERRNEE 2 B,

2. 2018 ENR ARG RIS B S HHEK (DS Aleiisl) T4 Lo R E R~V 1%, JEeR
IR TARAEE (0 105) 37XV i bA @iE) D REFEECIE Lz LB 2 bz, 730 IO @ bk
B U7=akBH et U CRIRD « FEHEARE AWTIER 2 320 L7 SR, 30 R BRI K B g~ HlomEsE
PR B SRR S U7,

3. A FH TR OYFEE)  HERIR U 7-aBH o3 2 ARS8 AT S8R % S0 L 7R 0L, Rl SR
L7212, B L OIEBN o THZR D@V VKIED A U, iR T A i b S Ee L B2 bivie, 202 & L0
TEEHIE Z I VTR AE LT TR0 & @B 2 7R3~ 2 & V0o Tz, 70, [FIRREIOFRETREEDS, W AMWHE
FEDHENMZAE- TREL D Z SIS, ZhUE, KIEZRH TR O LR EOFERD T, RU L
B EFFO7 U — T BB ORI 3@ 0 (B D ATREEMEN 2 & AR LT,

4, L DORFFHEDIFE~DSNN 18 U T, % HOHER I~V OFAE - R - 2 B#RNE £ - 72,
TP, BHE~KERERENRD DT LNFERT,

(WFFERERDAZE]
1. FEEIC X DHCRFER
> EDEQ021): AL T E - AR DRI E OBBAE A T 202 1R ST eI A BRI,
> EIOE - EEHEE - BN - AT - B (2022): MU DR AMIEE) & Hg R ZEEhEL
RITHOWT, SHBER AR SIEATh e 2G#H . D107,
2. RSO
»  Gonghui Wang (2022): Some recent coseismic landslides in Japan. In: Coseismic Landslides - Phenomena, Long-Term
Effects and Mitigation (Towhata, Wang, Xu, Massey, eds), Springer (FRE& )
> TR AR T e S IR ER TP T D,
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UL THIRVEREEREOTRE T 1 7 7 A U 7N & BB OISR IE RO & E
W RREE (K4, PiE, Bk4) - Aa0U RS 5 ST s S R e P, e
TRZEMAR - 5F0 34 44 1B ~ %0 44F 3A31H
LRGeS IE SR < 54 (Fd34, HiPN4)
c KFBHEOSIMRI - 24 (EL14, fE14) (W
< KEGHEOBNIERE  [fbTiBh]

WFFEHRE -

(WFFERR - BRE]

ARFETIE, HFGLPFOREHW AR « BT DFApRAROFNIA (B ERU%TE: TON: terrestrial
cosmogenic nuclides) % FV T, HIE DU ZRET 5 FHEEMNL L, Z a2 BBy ORELE @A LT,
TEWTE ORI 222 ORE ORUIIT IS 2 Z L 2 BRI E T 5. fREOE MBS 572, TONTRE
TaT A VT EMINST T —F AL, B LOEBREEREOBEEE T VAT H L L b, FNEDIEE
DOHIZIE U CTHIEOB M2 RS 35,

[WFF ]

Fgektge e UC, IEBEDR SV EHEE SND—7C, ZOMEFRFHmAATEE £ - TRV REWTE 475k
ZREL, WREAWETER JONRRETEIC X > COM S A FEEHOMRITERE L. £, MizEr—
PRI IS M T A SR L7y & MUBOTRGEFE 2 EMEANCIETT L2 5 2, Bl Z 3oV CalfL
HIL, SRR CBEHERM A BRI L C, AEHOTCN TH 5 BeZ AR E EtTc K flE Lz, &g, 156
NIZTONRE T 0 7 7 A UKL, BT AN =T &7 4 v T 4 7 SEH LT, BREOBKEDEBINC L5
BRAES L UMIEKAT oD RD OO ERERIAIRIE 2 SO U TR S 2 B LT, e - @k B AR
37z,

[(WFFERR

SINTORER, B HER T ORI E 45 BeDIRIET, TREIICHRBEHNICREL, Erlliid 57
077 A NGRS ZEBRHLNE ot ZOZ LT, HEROEERR TOMAZEEN BRI T 51
ECH T & ames 5. TOREER, RE LTaiB i, SRk L2 LB E 2o
T, BRGE LB RO EITHASE, WEOEIEZERMITHEL72& 25, BRI bAEICHEE DS
TIWENGRE L RGET D ENTE . A7 ry=r MRV, BEHZ AT 2TCNOAIMED RS, &6
\CHRBIDT vy = 7 MIGEE IR G~ & DTe i o Tz, FHAEREFEO AR RINCET U OffiEh & LC
BINUT RGN D BERLZIR S RNAF L.

[(WFFER R D]

FoF1E (15th International Conference on Accelerator Mass Spectrometry  (AMS-15),  Online, Nov. 2021) . '°Be
DLHTIRIE DOm_EIZBE3 554, EFSREIZ#FE L7- (Matsushi Y., Matsuzaki H.: A method for background correction in
19Be detection: evaluation of indirect isobaric interference by ’Be generated at the entrance window of a gas counter. Proceedings

of the AMS-15 Conference, Special Issue in Nuclear Instruments and Methods in Physics Research B, submitted) .
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TFFERes

(2B RY - B8RS
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THMBEET— & L&D SNIET -2 MEDNTE. 72, 2016FREARTE201 SFENRIRHEROHIEE, 2019
U U7 LA NHERO X5 IZWE U CORMEI 72 RS T — 2 CHiE T — ¥ DIUESILA L 91T/ - T& T
ZOX O BHEEICET 27— 2N E TR o L—3 a U EIROE B e T VORI VI C B A L TE -
LEZDN, TR DERENEL G| 2 LI VT DT 0 A B EH LT RECTT /I, BIGERORE0R
SEDOAN L — g I L G 2 LT DIERIC ISV BBIREPARNE TH D120, T s Ur=ghi7s s
ERC T 2T IRV E T2 5. AR, T—F DESCEDNBIRI LT 5 L2 ek a e L, By - 70
B OHR AR E 2 5 Z L1280 ED XS ettt B AN fIREIC 2R D 0B T 5 b DO Th D, ZLTIhb%E
L, B & T — 2 ZED HHHEE U A 7 BT 7o SR DS 7 L— WD — 7 (DWW TR
HHLDTHB.

(W]

ARFZECIE RIS T-AFSE B & 0 5728, TN - FSMIFSE 048 & BICHE A TR 70235, LAT o 3IHH
(DWW CHIZEZ DT, DEIITE BT 2 i O ROER - WilEUTEFOHEENRA:, AHEFEEHR FCo T3l
TR, fEREMEZZIE L7 L sl &, #iRy, BTy, LAY, MR Ty, s, DAk
LDBUEDEAERER 2R U T CHRESRR A 2. DR T — 2 7 u—0i L 27 Y 7 FHEOR
= PR, ARSI & L BT - BE BB LT D ZOROBRT X T n—% R L
BUERIA AR 7 — 2 BEC T A IGEaR A R, F£70, M-8 2 M As 2 E T L - CHi- IS8 AT EE
72 D SRR AR OV TGS 5. 2D BT, T—ZBEEATT AT 2 & AR TEEE S 5 HTERetE) et
i BT D T2 DB T —H O\ CHD TR %, 3)ftd2 &z 7@ it 7 — 2 DR 2
BN OH R Gl 2 LI DT, INSIRPDCAY A I Ve — 7 T AL LTRESESLZ LT, LT L—
LT—7 L LCHEBTE DalfeE e et L, T OfEE T 5.

[(WFFERER]

BIFRLFOMERT — 2 12D %, EMEEEE AND Z & C, BEMEREEOREE & BIFE 05 TE)
DRTE UTHEEFEZ TR LT, BYTOBRGHERE R ORI ERS R A E7=8, S PR FEZ B L.
TR CHRRTTE BB SN HURRER N — 212K D7 —2 &5 Z Lok v, HEdhT — & LU ES)
FHEZ Db DDORERIRNE DO ENREOFHMI—EDF L 52 25 Z L2 BN L. £z, IR HE# 7T —4
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HEDTND.

BN PEF O WA Z 31T D MR O NEIAE AR 57218, FHRFMEBIIFTER I DV T P& 2 i~
7. 2018V ENBAR AU HUERIRH SRS L 7o R AR 2 ) 2 Ea il & RGIMEREBI 217y, Bl SEE L
TRk A o HIERIRE I~ 0 FREEBR A R L7, £ ORER, EEMIX ORNEIREFMEAZ I NI Lic. Fi7z
HERIFARSE RN 2361 2 MR Eh 3T < OHEBHHLA (K-NET : HKD125) THHA S AU/ #RE) 1 0 7R 2 & MBI S
N5 1z, SR N AT T 2 HFIAERIREE 7 VA 30E L TR E 2170, ERoET— 2 %
FERSHATE 2. £, FERERT —# T L EWEREOBIRZ S L7z

HEE) YT — 2 D2 AT T MET D720, T—ZITEENDIEHHOE (MEFEM) Z2BE T 233
IEOHERAISEAZTEILL, W< ODDOFBUTHOWTIENTEHMAAT - 7. Skt (BCP) OFsHA 2 HERH
THZLIC&o T, FHENERRE LT —Z OFIEMA RO R =2 L—3 a CORERICEIT 2 5mit 2R L7

[T D AF]
HEPRK, HhERGs, BAGESL, RS 2018 KIIRAGE OR300 T 2 EiliT - ZKRTT O E A
OB G- 2 2B, DRBAEEE s ST AFFeFs GRS, 2022/2/21-22.

RIFRR, MGy, BAHESL, BEMS 2018 KPRFHACORERI I B il « KR OEeE
& ERICBT A FIOB LR, IATRIRSUEAL (i - #IFE 1) , Vol.77, Nod, ppl 6381 648, 2021.
RPGIESG : BCP (SE2Eikpia i) D7 L—2A U —7, FRifiE U 2 78T 77— & By e D iriime. 2022

F3A15H

TR « [ WA 30T 2 RIS~~~ 0 DFELE - TEEWERHC OV T « AR TITESRAE L7 WK EZF &

LT 20214R ESCETFHNCRTT DAITEES. 20214F1110H. #E2 : 2P, 2021.

%2, Anirban Chakraborty : BT EZEA Sk LT ZEMIMESSA0FoRE, IAEMSCRAL (i - IR
T, HI.

Hiroyuki Goto, Anirban Chakraborty: Uniform Uncertainty Mapping Application to Seismology and Earthquake Engineering
Problems, AGU Fall meeting 2021, S15B-0251, 2021/12/13-17

Hiroyuki Goto, Anirban Chakraborty: Uncertainty projected mapping with application to regional seismic hazard analysis, 17th
World Conference on Earthquake Engineering, No.1g-0002, 2021/9/27-10/2.

Hiroyuki Goto: Bayesian posterior mean velocity modeling as alternative to resolution guaranteed imaging, the 6th
TASPEIIAEE International Symposium: Effect of Surface Geology on Seismic Motion, 2021/8/30-9/1.

Anirban Chakraborty, Hiroyuki Goto: Visualizing data saturation in geospatial mapping with application to earthquake engi-
neering, 17th World Conference on Earthquake Engineering, No.1d-0004, 2021/9/27-10/2.

Ryota Otake, Jun Kurima, Hiroyuki Goto, Sumio Sawada: Deep learning model to predict real-time seismic intensity, 17th
World Conference on Earthquake Engineering, No.9¢c-0003, 2021/9/27-10/2.

Ta—n\y 2y VxA a7y, %R, R, =i, EHY, B  RETE e T L O
BRI LD LOBR LS AMHFHEORS, STBAERE AR AERE, 2021/9/9-10.

Yt - 87 - 5 H : Development of a New Spectral Inversion Method Considering with Rupture Directivity, JpGU2022,
SSS04-03.

IR - IR —  BANES TR OMBESEHEE & 22 HIV R T BT 298, s B ST seiT
TRBAEEENTER ARG, B11S, 2022

P - AARIE — W@ Z I e B OB EHEE, AA HUER T2 - R—2021. B4-7, 2021

Yamada, M. and J. Mori: P-wave picking for earthquake early warning: Refinement of a Tpd method, Geophysical Journal In-
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ternational, ggab349, 2021.08.
Yamada, M., K. Tamaribuchi, and S. Wu: IPFx: Extended integrated particle filter method for achieving high-performance
earthquake early warning system. Bulletin of the Seismological Society of America, 111(3), pp.1263-1272.
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Topical Research Meeting (Project No.: 2021C-02)

Meeting title: 4 Open Discussion Forum of GADRI
Principal Investigator: Subhajyoti Samaddar
Dates of meeting: March 15, 2022

Venue for the meeting: Online
The number of participants: 73 persons (DPRI14, Non-DPRI  59)

Number of graduate students: 1 ( Mastersl student)

Anticipated impact for research and education

The Fourth Open Discussion Forum of GADRI: Achieving the Objectives of the Charter of GADRI, brought in GADRI community to

discuss and share their viewpoints in the formation of the five committees:

- todeepen the understanding of disasters and find implementable solutions to achieve disaster resilience

- Engage, communicate, share research outcomes

- Dissemination of evidence-based research results to influence decision-makers

- To study policies and implementations on applying science and technology for DRR through finding gaps and needs

- To understand required and necessary elements for short-term, mid-term and long-term recovery (to learn lessons from suc-

cesses and failures)

- Toleam skills and the best practices for leading a team of policy making, emergency response or on-field operations (to edu-

cate scientific disaster manager)

- Toexplore contributions on DRR by private sector and policy to engage them at different phases of disaster management. (to

channel DRR knowledge to stakeholders)

- bridging knowledge gaps through activating data and information for utilized knowledge

- Collaboration of existing youth led initiatives and create a platform for youth participate and leaderships

- Opportunities to work closely with different types of media and generate media and advocacy strategy

- Encouragement of networking through social media with various stakeholders to foster communication and exchanges to

promote disaster research
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Research meeting report
(1) Purpose

The Global Alliance of Disaster Research Institutes (GADRI) was established during the 2nd Global Summit held in March 2015. Since its
inception, GADRI has gained international recognition and now boast of a membership of 210 organizations from 54 economies around
the world (as of today). GADRI steadfastly continue its contribution to the implementation of United Nations Sendai Framework for Dis-

aster Risk Reduction and Science and Technology Roadmap.

At the 4™ Open Discussion Forum of GADRI under the sub-theme of Achieving the Objectives of the Charter of GADRI,  in addition to
other GADRI members, the existing Board of Directors and the new Board of Directors from April were invited and discussed how to at-

tain the GADRI objectives.

(2) Summary of findings

4™ Open Discussion Forum of GADRI was scheduled to be held at the Clock Tower Exchange Hall, Kyoto University in November 2021.
GADRI was planning to invite researchers, practitioners, and policymakers from home and abroad for the event. Unfortunately, due to the
influence of the COVID-19, the Forum had to be held online on 15 March 2022.

Missions of the five committees are summarized below:

1. Committee on S&T Roadmap

Chair: Prof. Sumit Sen, IIT, Roorkee, India
Presenter: Dr. Stefan Hochrainer-Stigler, [IASA, Austria

The Science and Technology Roadmap is a much-discussed area and much work has already been done by the UNDRR. Many re-
views and documents are available online too.

The GADRI Committee on Science and Technology Roadmap plans:
*  to work on missing research gaps

»  seek opportunities for improvements
*  toaddress science and technology from a global vantage point

*  topromote foresight and techniques of foresight

2.  Committee on Institutional Capacity Building

Chair: Dr. Indrajit Pal, AIT, Thailand
Presenter: Prof. Wei-Sen Li, NCDR, Chinese Taipei

Directions to work together on DRR (1/2) - through Institutional Capacity Building

*  Case studies on evidence-based disaster risk reduction
*  Build back better- trend & policy on post-disaster recovery
*  Leadership and decision making on disaster management

*  Role of NGO, NPO & business by public-private partnership
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*  Regional and global mechanisms and resources for DRR, CCA and SDGs

3. Committee Data and Information Sharing

Chair: Dr. Rodrigo Cienfuegos, CIGIDEN, Chile
Presenter: Prof. Andrew Collins, UKADR; and DDN, Northumbria University, UK

Current Vision: An action based, dynamic, multi-voice data information system
Principles:
*  bridging knowledge gaps through activating data and information for utilized knowledge.

*  Bridging of knowledge gaps through a whole of society objective, influencing social and behavioural change to enable disaster
risk reduction.

*  Identifying the keys to a more comprehensive bridging of knowledge gaps through activating data and information for utilized
knowledge

¢  Leamning how GADRI institutions use their disaster research data processes to have more impact in disaster risk reduction

*  Transfer of the UNDRR DwG (2020) concluding orientation into GADRI Data Sharing Committee: key elements

4. Committee on Advocacy
Chair: Prof. Paul Kovacs, Chair, GADRI; and Executive Director, ICLR, Adjunct Research Professor, Economics, Western Univer-

sity, Canada
Presenter: Prof. Rajib Shaw, Fujisawa Campus, Keio University, Japan

Objective S: to serve as an advocacy organization presenting evidence-based approaches that influence decision-making pro-
cesses

*  Where s the gap in advocacy?

»  Fulfilling the Institutional Void by promoting partnership

*  Global-regional-national-local-thematic

*  Youth involvement

. Media and communication

5. Committee on Networking

Chair: Prof. Ortwin Renn, IASS, Potsdam, Germany
Presenter: Prof. Charles Scawthorn

Networking: the action or process of interacting with others to exchange information and develop professional or social contacts
(GADRI context): “fostering [mechanisms and actions for] communication and exchanges to promote disaster research”

The Committee on Networking is more about communicating with people not organizations.
Possible activities being considered:

. Some sort of blog on disaster research (time intensive, need a natural blogger)

. Or, aggregate other blogs related to disaster research (ditto)

. Develop and promote a template for personnel exchanges (“GADRI Scholars”) (funding?)
. Create a scholarly journal of disaster research (what is GADRI already doing?)

. Better utilize social media

Each chair of the presented the objectives for their respective committee. The subsequent discussions brought in valuable inputs and ideas

to improve and implement the set goals.
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In the future, GADRI will invite members from GADRI community to join the committees.

The progress of the committees will be shared at the biennial Global Summits of GADRIL
The 6" Global Summit of GADRI is planned to be held from 15 to 17 March 2023 at the Disaster Prevention Research Institute (DPRI),
Kyoto University, Japan.

(3) Program

Attached

(4) Publication of research findings

GADRI Newsletter
https://gadri.net/
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Impacts of anthropogenic and natural drivers on the sustainability of rural societies in the Vietnamese Mekong
Delta
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The Vietnamese Mekong Delta (VMD)  faces riverbank erosion. The present study attempts to quantify the
long-term eroded sediment volumes from the riverbank in the entire VMD using remote sensing (RS) . To verify
RS results, we conducted a field survey 7-11 October 2021 to track the bank coordinates and measure the slope
along the main river. We found that the riverbanks near the estuaries are alternately eroded and deposited; however,
erosion is dominant. We also found that, typically, the riverbank around the brick factories is stable; however,

some places also suffer from severe erosion. Riverbank erosion is significant in the islands than in the mainland.
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Pt ULt T 5 X BRIRI DA 2020/11/08 | 2020/11/10 | +H —4

BRI EA A B AR | GNSS BRI (BERERSTASHATESE) 2020/11/11 | 2020/11/11 | [LilF fd—

ARES AT IR - RHEEHLLRE DR E 2020/11/21 | 2020/11/22 | +H —4

=R HIRE - R@HIOERE 2020/12/10 | 2020/12/10 | 4 —4

AR T T HERBIRIOLRST « 77— [ElY 2021/03/03 | 2021/03/04 | 3 &

;WEF S GNSS Bl (et T EH) 2021/03/08 | 2021/03/08 | (Ll fd—

BRI INRTHZEAR AR | GNSS Bl (B FACHA ) 2021/03/09 | 2021/03/09 | [LiliF f—

BRI EIRTHIRT/ NS | GNSS Bl (BasR TACHA ) 2021/03/10 | 2021/03/10 | (Ll f&—

ZRERR) R HIFE - BHEBLHIORST « T —Z [ElY 2021/03/10 | 2021/03/10 | +H —4&
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D3 EFE

AT AN FHABALGH | SR TH | FAEA
BRI IMRTTZEAR 4% | GNSS BRI (BEERERSTASHATESE) 2021/04/06 | 2021/04/06 | (Ll fd—
AT PR AERA T GNSS Bl (et T EH) 2021/04/21 | 2021/04/21 | [LliF fe—

2018 A tHREN R A IR - K D R4
AR ERERT FRTAE A 1 = X LOHEEIZEE 530 | 2021/07/09 | 2021/07/12 | +H —4
#

;?ﬁﬁmim‘ RIS HIFE - RHEEHHOLRST « 7 — & B 2021/07/26 | 2021/0728 | +H —4
ARES AT HIEE -« BT ENNIRRE 2021/08/04 | 2021/08/06 | t+H —4
IR 1 M)A HE R E R U S RA 2021/08/24 | 2021/08/30 | k) HEE
BRI - R 17T - RHABTAIOLRSE « T — X [BIY 2021/11/01 | 2021/11/01 | +H —4
ArHEE S IEEET HEE - RHEBHHIOLRST - 7 —H[EIY 2021/11/17 | 2021/1118 | 4 —4
R REFS HIERTE B HiF R S A 2021/11/18 | 2021/12/24 | &4+ &EE
REA S PR RRAT AL E ORRE 2021/12/06 | 2021/12/06 | +HF —4&
PR 1 BT HIFE - RHEEHOLRST - 7 — X [EX 2021/12/12 | 2021/12/12 | +H —4
BRI IARTIZEAR RS | GNSS Bl (st A ) 2021/12/15 | 2021/12/15 | [LilgF fe—
REA SRR RRAT A BELE ORRE 2021/12/18 | 2021/12/18 | +3 —/E&
A YT HIERBLRORST « 7 — X R 2021/12/24 | 2021/1224 | +H —4
et . JRRIBHE GNSS Bl S DH* 2022/01/17 | 2022/01/18 | PuAt Eith
AL GNSS Bl 2022/03/15 | 2022/03/16 | Pk Hith
BRI H R H R U SR 2022/03/22 | 2022/04/05 | kS AEE
Ay asraflps WEECHUEF F OR B 2022/0326 | 2022/04/04 | g #Ez
i WA T GNSS BLAERT 2022/03/28 | 2022/03/29 | VAt Eith
PR 1 BT HIFE - RHEEHOLRST - 7 — X [EX 2022/03/29 | 2022/0329 | +H —4
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