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General Collaborative Research (Project No.: 25G-06)

Project name: General Collaborative Research on Assessment of Collapse Safety Margin in High-rise Steel Framed
Structures under Extreme Earthquake Loading Beyond Current Code Specifications
Principal investigator: Gilberto Mosqueda
Affiliation: University of California San Diego
Name of DPRI collaborative researcher: Masayoshi Nakashima
Research period: May 1, 2013 to Marc 31, 2015
Research location: DPRI
Number of participants in the collaborative research: 4 (DPRI staff: 2, non-DPRI staff: 2)
- Number of graduate students participated: 1 ~ (Masters: 1 and Doctoral students: 1)
- Participation role of graduate students [Participation to component tests and gathering of associated test data]

Anticipated impact for research and education.

(@) Amodelitool is developed to realize collapse simulation of high-rise buildings.

(b) The safety margin to the complete collapse of typical high-rise buildings is quantified.

Research report
(1) Purpose

This research have two primary objectives, and they are: (1) Evaluation of collapse safety margin of typical Japanese
high-rise steel structures beyond Level 2 ground motions; and (2) proposal of effective simulation models and/or tools that are
able to present collapse of large-scale, high-rise building under extremely strong earthquakes.

(2) Summary of research progress

The following five parts of efforts have been made to achieve the research objectives.
(a) Three typical Japanese high-rise buildings were carefully designed according to the Japanese seismic design code. One
building was 99.4-meter high, had a taller first story and adopted a typical braced frame system, which consisted of H-shaped
beams, square CFT columns, and buckling restrained braces (BRB). The second building was revised from the first building by
replacing the CFT columns with equivalent steel box-section columns. The third building was similar to the first one, except that
the height of the first story was reduced to the level of height in other stories.
(b) Member models were developed to realize a numerical model for collapse simulation of buildings. Fiber models were
adopted to simulate various failure phenomena of columns and beams up to the complete collapse, such as cracking, softening
and confined effect for concrete, and yielding, local buckling, Bauschinger effect, and rupture of steel. The fiber models were
calibrated by a couple of tests and integrated into the finite element software MSC.MARC by user-defined subroutines. The
models were verified further by a 2007 full-scale E-Defense collapse test.
(c) Supplemental tests were conducted to characterize the collapse behavior of steel and CFT columns that represent the
columns installed in lower stories, to which large axial forces were exerted. The results obtained by the tests were used to
determine the parameter values of the associated numerical models.
(d) Collapse behavior of the design buildings is simulated using the proposed models. Incremental dynamic analyses were
conducted to examine the collapse mechanism and safety margin of the three buildings under various scales of ground
motions.
(e) A series of journal papers are being prepared based on the analyses. The contents would include the design of typical
high-rise buildings, details of modeling, verification of the proposed models, and collapse modes and safety margin of the
analyzed high-rise buildings.



(3) Summary of research findings

The major findings obtained from this study are as follows.
(i) The model developed in this study can reasonably present the collapse phenomena in both the component and structural
levels.
(i) Although varied with respect to the ground motion, the building with CFT columns and a tall first story sustained a weak story
mechanism that occurred in the first story.
(i) The high-rise building with CFT columns collapses only under a very strong ground motion, which is 10 to 24 times Level 2
in PGA for various ground motions.
(iv) The building constructed of steel columns collapses primarily due to the progress of local buckling of the columns in the first
story. The collapse margin is about half the collapse margin of the corresponding CFT building.
(v) The building with a reduced height of the first story exhibits a similar collapse margin but in a different failure mode. A
complete collapse occurs in the third story.

(4) Publications of research findings

Hashemi, M.J., and Mosqueda, G. (2014). “Innovative substructuring technique for hybrid simulation of multi-story buildings
through collapse”, Earthquake Engineering and Structural Dynamics, 43(14):2059-2074.

Hashemi, M.J., Del Carpio, M., and Mosqueda®, G. (2014). “Framework for collapse simulation through substructure hybrid
testing”, 10th US National Conference on Earthquake Engineering, Anchorage, July 2014.

Elkady, A., Lignos, D.G. (2014). “Modeling of the composite action in fully restrained beam-to-column Connections: Implications
in the seismic design and collapse capacity of steel special moment frames”, Earthquake Engineering and Structural Dynamics,
EESD, Vol. 43(13), pp. 1935-1954.

Karamanci, E., Lignos, D.G. (2014). “Computational approach for collapse assessment of concentrically braced frames in
seismic regions”, ASCE, Journal of Structural Engineering, Vol. 140(8), pp.A4014019/1-15.

Lignos, D.G., Hikino, T., Matsuoka, Y., Nakashima, M. (2013). “Collapse assessment of steel moment frames based on
E-Defense full scale shake gable collapse tests”, ASCE, Journal of Structural Engineering, Vol. 139 (1), pp. 120-132.

Lin X, Nakashima M. (2013). “Numerical analysis on collapse margin of high-rise steel buildings under extremely strong
earthquake”, The Pacific Structural Steel Conference (PSSC 2013), October 8-11, 2013, Singapore.

Nakashima M, Lin X, Kato M and Okazaki T. “Need for characterization of collapse margin in response to earthquakes beyond
seismic code specifications”, Tenth U.S. National Conference on Earthquake Engineering, Frontiers of Earthquake Engineering,
July 21-25, 2014, Anchorage, Alaska.
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General Collaborative Research (Project No.: 25G-09 )

Project name: Nanoengineered Sensing Skins for Rapid Post-Event Health Monitoring of Steel Frame Structures

Principal Investigator: Jerome P. Lynch

Affiliation: University of Michigan

Name of DPRI collaborative researcher:

Research period: 4 1, 2013 ~ 3 31, 2015

Research location: DPRI and University of Michigan

Number of participants in the collaborative research: 5 (DPRI staff: 3, non-DPRI staff: 2)

- Number of graduate students: 2 (Masters: 1 and Doctoral students: 1)

- Participation role of graduate students [manufacturing of nanoengineered sensing skins, preparation and execution of

experimental work at DPRI]

Anticipated impact for research and education

A component-specific sensing technique developed and tested by the UM-Stanford-DPRI collaborative team directly
senses damage in steel frame components including plasticization, fatigue and local buckling using nanoengineered
sensing skins, enabling rapid post-event health monitoring of steel frame structures. This achievement illustrates an
impactful solution realized through multi-disciplinary problem solving and will further promote interdisciplinary
research between the structural, electrical and nano engineering communities. This collaborative research provided
U.S. and Japanese graduate students exciting research experiences and cultural exchanges with their corresponding
Japanese and American counterparts, respectively. Additionally, a long-term research collaboration between

researchers from DPRI, the University of Michigan (UM) and Stanford is continuing after the end of the project.

Research report
(1) Purpose

Recent seismic events like the Tohoku Earthquake have called attention to the
need for sensors that can identify damage post-event. While the field of structural
health monitoring (SHM) has produced many promising sensors, current SHM
strategies rely upon the use of sensors that do not measure damage directly.
Rather, current sensors measure structural responses (not damage) to infer
damage at other locations within a structure. The UM-Stanford-DPRI
collaborative team proposes the use of a thin film sensing skin to instead directly
sense damage in steel frame components including plasticization, fatigue and local
buckling.

(2) Summary of research progress

Sensor Fabrication
The sensing skin fabricated from single wall carbon nanotubes (SWNT)

combined with a polymeric matrix via a directed assembly method forms an

electrically conductive thin film with changing conductivity in response to strain.
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(a)

Fig. 1 Nanoengineered flexible sensing
skin: (a) patterned lines; (b) patterned
edge under scanning electron

microscope.



These thin films were fabricated on flexible polyimide substrates, allowing for later deposition on the surface of steel
components to record their dynamic strain response during shaking. Sensor designs for specific structural components
were patterned using conventional optical lithography tools. Once patterned on polyimide, sensors were epoxied to a PVC
bar for testing. All geometries attempted were successfully patterned suggesting a limiting feature size near that of
conventional optical lithography materials (2 um) [Fig. 1]. Five small-scale sensing skin elements of varying width
displayed similar sheet resistances and gage factors when instrumented and tested in uniaxial tension. The uniformity of
gage factor with varying geometry was unexpected when considering the wide range of sensor geometries tested.

The fabrication process of a carbon nanotube thin film sensing skin was scaled-up for installation on steel
connections; a large-scale sensing skin was fabricated to develop a component-specific sensor for monitoring the
distribution of strain in a beam web. The sensing skins fabricated in UM were shipped to DPRI for deposition on a steel
beam-column connection where damage was anticipated during quasi-static lateral load testing. The strain responses of
the skins were measured using wireless sensors during the shaking of the steel connection delivered by modal shakers.
Additionally, the conductivity of the skins was measured using the same wireless sensors during quasi-static lateral

loading to identify the evolution of damage in the steel connection.

Experimental Application

The first iterations of sensing skins were interfaced with wireless sensing nodes and instrumented on a steel
connection with a composite slab [Fig. 2]. The wireless sensing system was constructed so that damage information can
be rapidly collected after an earthquake. Traditional, off-the-shelf 120 Q strain gages were also attached to examine the
correlation between measurable changes in sensing skin conductivity to the strain response and permanent residual
deformation. Seismic damage was introduced to the structural component through quasi-static cyclic loading and
ambient vibration tests were conducted as notable damage occurred. The resistance trends of the sensing skins on the
beam were shown to track the response of the beam well when compared to the waveform collected by traditional 120 Q
strain gages installed at the top, middle, and bottom of the beam on the opposite side of the web. While the response was
tracked successfully, there was some variation in the amplitude of the measured film responses suggesting some
variation in the gage factors of the films themselves. Regardless, the results suggested the large-scale sensing skins are
viable sensing platforms, although they may require additional investigation to improve their performance. The sensing
skin tested needed further improvement and adjustment for better handling at the testing site. It was suspected the gage
factor was varying due to the means of application of the film and not due to the film itself. For example, ripples in the
film during epoxy bonding enhanced the gage factor in uncontrollable and non-repeatable ways. To remedy this potential

issue, a thicker encasing layer was fabricated and additional testing still continues after the end of the collaborative
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Fig. 2 Sensor implementation at DPRI testing site.



project term.

Damage Feature Extraction

During the sensor development, the team concurrently investigated a potential damage detection methodology using
wireless PVDF dynamic sensing numerically and experimentally. DPRI collaborator (Dr. Kurata) incorporated a similar
PVDF thin film sensor to test the same wireless SHM system and provide additional damage detection resolution. The
DPRI team assembled a wireless SHM system using low-cost wireless sensor nodes developed at UM for thin film
interrogation of off-the-shelf PVDF sensors. Using the information from the PVDF sensors, the DPRI team examined a
method of evaluating local damage in steel beam-column connections using modal vibratory characteristics under
ambient vibrations. The transition of the neutral axis and the reduction of the root mean square (RMS) of dynamic strain
responses were tracked in order to quantify damage in floor slabs and steel beams, respectively. Two specimens of steel
beam-column connections with and without floor slabs were tested to investigate the sensitivity of damage-related
features to loss of floor composite action and fractures in steel beams. In the end, by updating numerical models of the
specimens using the identified damage-related features, seismic capacities of damaged specimens were successfully

evaluated.

(3) Summary of research findings
The significant research findings are summarized as follows:

®  The fabrication process of a previously developed carbon nanotube thin film sensing skin was scaled-up
for installation on steel connections; a large-scale sensing skin was fabricated to observe strain in the web
of a beam responding in flexure.

®  The sensor implantation tests suggested the large-scale sensing skins were viable sensing platforms, but
also indicate these platforms require additional investigation to further improve and adjust for better
handling at the testing site. For example, ripples in the film during epoxy bonding enhanced the gage
factor was uncontrollable and non-repeatable ways. To remedy this potential issue, a thicker encasing
layer was fabricated and additional testing still continues after the end of the collaborative project.

®  The transition of the neutral axis and the reduction of the root mean square (RMS) of dynamic strain
responses tracked using wireless PVDF sensors were sensitive enough to evaluate loss of floor composite
action and fractures in steel beams. By updating numerical models of the specimens using the identified

damage-related features, seismic capacities of damaged specimens were successfully evaluated.

(4) Publications of research findings

Journal paper:

Kurata, M., Suzuki, A., Minegishi, A., Nakashima M. “Integrity Assessment of Steel Beam-Column Connections using
Ambient-based Inner-force Estimates,” Journal of Structural and Constructional Engineering, AlJ, 2015 (accepted for
publication).

International conference paper:

Burton, A., Minegishi, K., Kurata, M., Lynch, J.P. “Free-standing carbon nanotube composite sensing skin for distributed
strain sensing in structures,” Proc. SPIE 9061, Sensors and Smart Structures Technologies for Civil, Mechanical, and
Aerospace Systems, 906123, March, 2014.

Kurata, M., Tang, Z., Minegishi, K., Shi, Y. “Dynamic Characteristics Assessment of Steel Beam-Column Connections
with Floor Slab,” Proc. of Tenth U.S. National Conference on Earthquake Engineering, July, 2014.



Suzuki, A., Kurata, M., Li, X., Minegishi, K., Tang, Z., Burton, A. “Quantification of seismic damage in steel beam-column
connection using PVDF strain sensors and model-updating technique,” Proc. SPIE 9435, Sensors and Smart Structures
Technologies for Civil, Mechanical, and Aerospace Systems, March, 2015.
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Coseismic fluidized landslides (even in small scale) normally result in a great number of casualties due to their high mobility and long
run-out distance. For example, a small landslide occurring on a pyroclastic area in Shirakawa City during the 2011 Tohoku Earthquake killed
13 local residents. Recently, a small landslide occurring on the loess area during the July 23, 2013 earthquake in Gansu, China, traveled about
3 km and killed 12 people. On the other hand, the deposits of these landslides may block river or stream, forming weak landslide dam and
sometimes resulting in catastrophic secondary hazards.
To prevent or at least to mitigate this kind of landslide disaster, better understanding their initiation and movement mechanisms is of great
importance. It has been widely understood that that liquefaction phenomenon occurring on saturated soil layer of these landslide played a key
role in their high mobility. Nevertheless, in most cases, 1) the landsliding involves both saturated and unsaturated soil layer, 2) the long-term
existence of ground water in the saturated soil layer may result in changes in physicochemical properties (porosity, hydraulic conductivity, and
water chemistry, etc.), and 3) the seismic movement within unsaturated soil layer of slope may be greatly amplified. Therefore, the
comparison study through examining these aspects will provide insight into the initiation and movement of coseismic catastrophic landslides,

and then improve the precision in predicting such kind of landslide hazard.

(@) WFFERS B

To achieve above-mentioned research targets, we performed our research as follows.
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(1) Field investigation and sampling

>

We performed field investigation on some landslides that were triggered by 2011 Tohoku Earthquake on pyroclastic flow area in
Fukushima Prefectures, Japan. We took same 60 kg of samples from a sport park where many flowslides were triggered. Using these
samples, we measured their basic geotechnical properties (such as grain size distribution, microstructure of grains, grain density, etc.),

and studied their shear modules to understand the possible coseismic response of the soil layers during earthquake.

We surveyed several landslides triggered by rainfall or irrigation on loess areas. For example, on Heifangtai area, Gansu Province,
China, irrigation on the loess terrace triggered a lot of catastrophic flowslides on the margin of the terrace repeatedly. To understand
their initiation and movement mechanisms of these flowslides, we investigated a new landslide in details, by measuring the density and
water content of soil layers at different depths, monitoring the moisture variation by means of Electrical Resistivity Tomography (ERT),
and surveying the internal structure of the soil layers of deposited landslide material by means of a multiple channel surface wave

technique.

We surveyed a landslide triggered by the 2013 Minxian (Mw 6.6) earthquake in Gansu, China. We investigated: 1) initial state and nature of the
soil layers, 2) the effect of pore water chemistry on shear strength of saturated loess, and 3) intemal structure of the landslide bodies. We also took

samples from the source areas and performed ring shear tests on them in DPRI, Japan.

We measured the shear-wave profile of some slopes near Honokidaira landslide area, Shirakawa, Fukushima Prefecture, where a
catastrophic landslide was triggered by the 2011 Tohoku Earthquake, resulted in 13 casualties. Understanding on the shear-wave profile
of the slope would enable us to better understand the coseismic response of the slope during earthquake and then the initiation
mechanism of the landslide.

(2) Laboratory tests

>

The physicochemical properties of these samples taken from loess area in China and from pyroclastic flow area in Japan had been
analyzed. The basic geotechnical properties (such as special gravity and Atterberg limit) and chemical properties (such as chemical
components, cation exchange capacity and special surface area) had been examined.

Static and cyclic ring shear tests were conducted on loess samples from Chinese loess landsides and pyroclastic deposits taken from
Hanokidaira landslide area. The effects of physicochemical properties of the ground water, saturation degree, shear condition
(frequency and amplitude of cyclic loadings) on the undrained shear behavior of these samples had been examined.

Basing on the monitored aftershocks, possible seismic loading during the main shock of the earthquake had been analyzed and
estimated for each landslide area.

(3) FFER AL O

>

Through field investigation and laboratory experimental study on those loess landslides triggered by the 2013 Minxian (Mw 6.6)
earthquake in Gansu, China, we found that liquefaction of water saturated loess soil layer was the main reason for the high mobility of the
landslides. The physical natures of the loess layers influence their liquefaction susceptibility during the main shock. The ring shear
results further proved that loess with salt has greater shear strength compared to the loess without salt. The electrical resistivity imaging
profiles showed that initial groundwater condition and porous structure of soil layer may affect the generation and dissipation of pore-water pressure, and
then result in the differences in the mobility of displaced landslide materials.

Study on those irrigation-induced loess landslides revealed that NaCl was rich in the ground water leaking from the loess terrace of
Heifangtai area, and the NaCl concentration on the ground water may greatly affect the initiation and movement of the landslide. Both
drained and undrained shear tests on the loess samples saturated by water with differing NaCl concentration showed that both the peak
shear strength and steady-state strength increased with increase of NaCl concentration until a certain value, after which they decreased
with further increase of NaCl concentration. Meanwhile, the peak shear strength and steady-state strength of the desalinized samples
recovered to those of the original sample; hence, the effects of salinization are reversible. These findings may be of practical importance

to better understand the repeated occurrence of some irrigation-induced loess landslides in China.
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Through a systematic laboratory study on the small-strain shear modulus (Gy) for the volcanic soil sampled from northeastern Japan by
using the bender element (BE) and resonant column (RC) techniques, we found that: 1) the specific gravity of volcanic soil decreases
with the mean particle size. Mean particle size of 1mm separates the pumice sand from other volcanic soils as the pumice sand often
exhibits a lower specific gravity. Meanwhile, pumice sand tends to have lower Gy values with higher void ratios. It is of great benefit to
separate the pumice sand from other volcanic soils in evaluating the Gy values. 2) Measurements of G value from the BE and RC tests
are compared for Toyoura sand and volcanic soils. 3) The Gy values decrease with the void ratio and increase with the confining stress
for all test materials. The Gy values of the volcanic soil samples with different gradations are substantially smaller than that of Toyoura
sand (i.e., up to 60%). Compare to the fine particles, the gravel sized particles within the volcanic soil only slightly increases the Gy
values. 4) It has been found that the empirical equations from Hardin and Richart originally proposed for clean quartz sands also work
well for the volcanic soil in accounting for the effects of confining stress and void ratio. The stress exponents (n-value) of the volcanic
soil are found to be markedly higher than that of Toyoura sand. Besides, the presence of fines increase the n-value whereas it becomes
less sensitive for the removal of the gravel sized particles. 5) By using the general form of the well-known Hardin’s equation, the fitting
parameters such as, “4” and “#’” have been correlated with the coefficient of uniformity, respectively. Data is obtained not only from the
current study but also includes the volcanic soils reported from the literature. The proposed correlations successfully predict the Gy
value with a reasonable accuracy in accounting for different void ratios and pressures. It improves the current application for Hardin’s

equation for practical purpose. However, further study on Gj value of volcanic soil would be beneficial to assess the proposed

correlations.

(4) WHFERR DT
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Day 1 Presenters Title
9:00-9:45 Opening Plenary

Break

Session 5:  (Gross, Heki)

10:15-1045 | (invited) Zuheir ALTAMIMI, Daphné | Impact of Earthquakes on the International Terrestrial Reference Frame
LERCIER, Laurent METIVIER, and
Xavier COLLILIEUX
10:45-11:00 | Jeffrey FREYMUELLER, Wenke SUN, | Comparing Calculation Methods for Far-Field Coseismic Deformation
and Jie DONG
11:00-11:15 Hiromichi TSUJI, Tomoaki FURUYA, | Impactofthe 2011 Tohoku Earthquake on the Nationwide GNSS Array in Japan (GEONET)
Kohei MIYAGAWA, Yudai SATO, Hiroshi
MUNEKANE, and Yuki HATANAKA
11:15-11:30 | Jay PARKER, Richard GROSS, Michael | Displacement from Very Large Earthquake Models: Impact on Frame Estimation
HEFLIN, Xiaoping WU, Claudio
ABBONDANZA, and Toshio M.
CHINhin
11:30-11:45 | Kensuke KOKADO Revision of Control Point Survey Results After the 2011 off the Pacific Coast of Tohoku
Earthquake
11:45-12:00 | Seiichi SHIMADA Local Inhomogenuity of Reference Frame in Japanese Domestic Nationwide GNSS Network
After the 2011 Great East Japan Earthquake
Lunch
Session 6: (Wright, Matsushima)
13:00-13:30 | (Invited) Masato IGUCHI Precursory and Co-eruptive Ground Deformation of Vulcanian Eruptions at the Showa Crater of
the Sakurajima Volcano, Kyushu, Japan
13:30-13:45 | H. MUNEKANE, J. OIKAWA, and T. | The Very-Long-Period Seismic Signals at Miyake-Jima Volcano during the Caldera Formation
KOBAYASHI Revisited: Insights from GPS Observations
13:45-14:00 | Ken’ichi YAMAZAKI, Masahiro | Volcanic Processes Revealed by Vault-Housed Extensometers
TERAISHI, Kazuhiro ISHIHARA, and
Shintaro KOMATSU
14:00-14:15 | Yosuke AOKI, and Teguh Purunama | Ground Deformation Associated With the Eruption of Lumpur Sidoarjo Mud Volcano, East
SIDIQ Java, Indonesia
14:15-14:30 | Yuki NAKASHIMA, and Kosuke HEKI Tonospheric Disturbances by Vulcanian Explosions from GNSS-TEC
Session 4: (Ohta)
14:30-14:45 | Estu KRISWATI, Hasanudin Z. ABIDIN, | Increase on Talang and Sinabung Volcanic Activity Induced by Tectonic Earthquake
Irwan MEILANO, Masato IGUCHI, and
SURONO
14:45-15:00 | Yuyi HIMEMATSU, and Masato | The Detection of Crustal Deformation Associated With Earthquake Swarm in Tanzania
FURUYA Observed by SAR
Break
15:30-15:45 | Fumiaki KIMTA, Masayuki MURASE, | Researches on Magma Intrusion Process Based on Precise Leveling in Active Volcanoes of
and Koji ONO Ontake, Asamayama, and Kozu, in Central Japan
15:45-16:00 | Yuichiro HIRATA, Yusaku OHTA, Mako | Characteristic Strain Distribution Caused by the Postseismic Deformation Following the 2011

OHZONO, and Satoshi MIURA

Tohoku Earthquake Based on Dense GNSS Networks
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16:00-16:15 | Makoto MURAKAMI, Takahiro ABE, | Recurrent Sub-Meter Slope Sliding of Large Block on Buried Cenozoic Calderas in Tohoku,
Masato ~ FURUYA, and  Satoshi | Japan, Triggered by 2008 M7.2 and 2011 M9 Earthquakes: Forerunners of Future Catastrophic
OKUYAMA Landslides?
Session 2: (McClusky, Lasserre)

16:15-16:30 | Andrea DONNELLAN, and Jay PARKER | GPS and UAVSAR Observations of Salton Trough Fault Slip and Deformation Associated with

the 2010 M 7.2 El Mayor — Cucapah Earthquake

16:30-16:45 | Ekbal HUSSAIN, Tim WRIGHT, Gregory | Variation in Postseismic Deformation After the 1999 Izmit and Diizce Earthquakes, Turkey
HOUSEMAN, and Richard WALTERS

16:45-17:00 | Masayuki KANO, Shin’ichi MIYAZAK], | Estimation of Frictional Parameters in Afterslip Areas by Assimilating GPS Data:  Application
Yoichi ISHIKAWA, Yoshihisa HITYOSHI, | to the 2003 Tokachi-oki Earthquake
Kosuke ITO, and Kazuro HIRAHARA

17:00-17:15 | Kayako HORI, Yosuke AOKI , Teruyuki | Post-Seismic Crustal Movements of the 11 April Mw6.6 Fukushima Hamadori Earthquake
KATO, and Kaoru MIYASHITA Based on GPS Observations

17:15-17:30 | Martin FUCHS, Taco BROERSE, | Integrated Inverse Modeling of Coseismic and Postseismic Deformation and Space Bome
Johannes BOUMAN, and Andrew | Gravimetric Measurements for the 2011 Tohoku-Oki Earthquake
HOOPER

17:30-17:45 | Yusaku TANAKA, and Kosuke HEKI The Two Components of Postseismic Gravity Changes Observed with GRACE Satellites

Day 2 Presenters Title
Session 2: (TBA)

9:00-9:15 Kasey W. SCHULTZ, John B. RUNDLE, | Monitoring Major Fault Systems from Space: Modeling Implications for Dedicated Gravity
M. K. SACHS, K. F. TIAMPO, T. J. | Missions
HAYES, J. FERNANDEZ, D. L.
TURCOTTE, and A. DONNELLAN

9:15-9:30 Takao TABEI, Fumiaki KIMATA, Takeo | Geodetic and Geomorphic Evaluations of Earthquake Generation Potential of the Northern
ITO, Endra GUNAWAN, Sumatran Fault, Indonesia
Hiroyuki TSUTSUMI, Yusaku OHTA,
Tadashi YAMASHINA, Nazli ISMAIL,
Irwandi NURDIN, Didik SUGIYANTO
and Irwan MEILANO

9:30-9:45 Takahio OHKURA, Takao TABEL | Plate Convergence and Block Movements in Mindanao Island, Philippines as Revealed by GPS
Fumiaki KIMATA, Teresito C. | Observation
BACOLCOL, Artemio C. LUIS Jr, Alfie
PELICANO, Robinson JORGIO, Milo
TABIGUE, Magdalino ABRAHAN,
Eleazar JORGIO, Yasuhiko NAKAMURA,
and Endra GUNAWAN

9:45-10:00 Sumanta PASARI, Teruyuki KATO, Onkar | Geodetic Investigation of Crustal Deformation and Strain Rate in the Northwest-Central
DIKSHIT, Javed N MALIK, and Koji | Himalaya
OKUMURA

10:00-10:15 | Amarjargal SHARAVI, Teruyuki KATO, | New Velocity Solution in Mongolia from Decadal GPS Observations: Constraining
and Makiko IWAKUNI Geodynamics in Northeast Asia
Break

10:30-10:45 | PATHIER Erwan, Bénédicte FRUNEAU, | New Insight Into Southwestern Taiwan Active Tectonic Deformation From ALOS-InSAR and
Marie-Pierre DOIN, Jyr-Ching HU, Johann | GPS Observations
CHAMPENQOIS, and Yu-Tzu LIAO

10:45-11:00 | Yoshiyuki TANAKA, and Satoshi IDE An Approximately 9-yr-period Variation in Seismicity and Crustal Deformation Near the Japan

Trench and a Consideration of its Origin

11:00-11:15 | Akiteru TAKAMORI, Akitto ARAYA, | A Laser Strainmeter System for Geodetic Observations at Kamioka Underground Site
Wataru MORII, Souichi TELADA, Takashi
UCHIYAMA, and Masatake OHASHI

11:15-11:30 | Takeshi SAGIYA Crustal Deformations of Northeast Japan Associated With Earthquake Recurrence at the Japan

Trench : Are Paradoxes Solved ?
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11:30-11:45 | M. Burak. YIKILMAZ, D. L. TURCOTTE, | The Earthquake Cycle on the San Andreas Fault System in Northern California
0. BEKETOVA, L. H. KELLOGG, and J.
B.RUNDLE
11:45-12:00 | Tim J WRIGHT, David CORNWELLI | The Earthquake Loading Cycle and the Deep Structure of the North Anatolian Fault
Katie FARRELL, Greg HOUSEMAN,
Ekbal HUSSAIN, Geoffrey LLOYD,
Richard PHILLPS, David THOMPSON,
Sebastian ROST, Tadashi YAMASAKI,
Niyazi TURKELLI, and Levent GULEN
Lunch
Poster Group-1
14:00-14:30 | (Invited) Jack LOVELESS, and Brendan | Kinematic Barrier Constraints on the Magnitudes of Additional Great Earthquakes off the East
MEADE Coast of Japan
14:30-14:45 | Angela MENESES, and Takeshi SAGIYA Time Dependent Aseismic Crustal Deformation Associated With the 2004 Chuetsu and the
2007 Chuetsu-Oki Earthquakes
14:45-15:00 | Teruyuki KATO, Akio FUJITA, Mikio | Analysis of Detailed Crustal Strains due to the Dense GNSS Array in the Tokai Region, Central
SATOMURA, Ryoya IKUTA, and Yasushi | Japan
HARADA
15:00-15:15 | Tadafumi OCHI Temporal Changes of Interplate Coupling and Possible Long-term SSE in the Tokai Region
After 1981
15:15-15:30 | Akio FUIJITA, Teruyuki KATO, Ryoya | Monitoring of Coupling Distribution and Small Short-Term SSEs in Southwest Japan Based on
IKUTA, and Mikio SATOMURA GEONET Data
Break
16:00-16:15 | Mako OHZONO, Hiroaki TAKAHASHI, | An Intraplate Slow Earthquake Observed by Dense GPS Network in Hokkaido, Northernmonst
and Masayoshi ICHIYANAGI Japan
16:15-16:30 | Takuya NISHIMURA Short-Term Slow Slip along the Ryukyu Trench, Southwest Japan Clarified by GNSS data
16:30-16:45 | Baptiste ROUSSET, Cécile LASSERRE, | Interseismic Deformation along the Mexican Subduction Interface: GPS-Constrained Coupling
Nadaya CUBAS, Shannon GRAHAM, | and Relationships with Long Term Morphology and Frictional Properties
Mathilde RADIGUET, Michel CAMPLO,
Anne SOCQUET, Andrea
WALPERSDORF,  Nathalie =~ COTTE,
Charles DeMETS, and  Vladimir
KOSTGLODOV
16:45-17:00 | Marie-Pierre DOIN, Gabriel DUCRET, | Strain Accumulation in Central Chile (25°-35°S) Observed by ERS and Envisat SAR Data
Raphaél GRANDIN, Marianne METOIS,
Anne SOCQUET, and Christophe VIGNY
17:00-17:15 Tim J WRIGHT, Richard WALTERS, Pablo | Towards a Global Strain Map from InSAR and GPS
GONZALEZ, Andy HOOPER, David
BEKAERT, Matthew GARTHWAITE,
Ekbal HUSSAIN, and Hua WANG
17:15-17:30 | Yuhei SUZUKI, Shinji TODA, Keisuke | Stressing Rate on Active Fault Inverted from Seismicity and Geodetic Data: An Example from
YOSHIDA, and Tomomi OKADA Aftershock Zone of the 2008 Mw=6.9 Iwate-Miyagi Inland Earthquake, Northeast Japan
Day 3 Presenters Title
Session 1: (Wang, Freymueller)
9:00-9:15 Kelin WANG, Susan L. BILEK, and Xiang | Geodynamic and Hazard Implications of Megathrust Creep Associated with Subduction of
GAO Rough Seafloor Relief
9:15-9:30 Luyjia  FENG, Andrew V. NEWMAN, | Anticipating and Capturing the 2012 MW 7.6 Nicoya Earthquake in Costa Rica Using
Marino PROTTIL, Victor GONZALEZ, and | Near-field GPS Measurements: Are We Closer to Forecasting Earthquakes?
Timothy H. DIXON
9:30-9:45 Mahesh N. SHRIVASTAVA, Gabriel | Manifestation of Foreshocks Activity of Mw 8.2 Pisagua Earthquake of Northern Chile
GONZALEZ L., Pablo SALAZAR R., and
C.D.REDDY
9:45-10:00 Kota HIBINO, Naoki UCHIDA, Takeshi | Study on Spatial distribution of Small Repeating Earthquakes; Estimate Average Slip Rate and
MATSUSHIMA, Wataru NAKAMURA, | Slip Deficit along Izu-Bonin and Ryukyu Trench
and Toru MATSUZAWA
10:00-10:15 | Yoko TU and Kosuke HEKI The Distribution of Slow Slip Events along the Ryukyu Subduction Zone
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Break

10:30-10:45 | Motoyuki KIDO, Hiromi FUJIMOTO, | Achievement of the Project for Advanced GPS/Acoustic Survey in the Last Four Years
Ryota HINO, Yusaku OHTA, Yukihito
OSADA, Takeshi IINUMA, Ryosuke
AZUMA, Tkuko WADA, Syuichi SUZUKI,
Fumiaki TOMITA, and Misae IMANO

10:45-11:00 | Takeshi INUMA, Ryota HINO, Motoyuki | Interplate Coupling in and Around the Rupture Area of the 2011 Tohoku Earthquake (M9.0)
KIDO, Yusaku OHTA, and Satoshi MIURA | Before its Occurrence Based on Terrestrial and Seafloor Geodetic Observations

11:00-11:15 | Ryota HINO, Daisuke INADU, Yusaku | Inspection of Continuous Seafloor Veritical Deformation Records Prior to the 2011 Tohoku
OHTA, Yoshihiro ITO, Syuichi SUZUKI, | Earthquake for Short-Term Precursory Events
Takeshi IINUMA, Yukihito OSADA,
Motoyuki KIDO, Hiromi FUIIMOTO, and
Yoshiyuki KANEDA

11:15-11:30 | Yukitoshi FUKAHATA, Yuji YAGI, and | Constraints on Early Stage Rupture Process of the 2011 Tohoku-oki Earthquake from 1 Hz
Shin'ichi MIYAZAKI GPS Data

11:30-11:45 | Ichiro KAWASAKI, Hiroshi ISHI, Yasuhiro | A Super Subevent of Mw8.4 Obtained by GPS High Rate Records of GEONET and a Stress
ASAL, and Takuya NISHIMURA Record of TRIES in Japan

11:45-12:00 | Yosuke AOKI Adaptive Fault Discretization for the Inversion of Geodetic Data with an Application to the

2011 Tohoku-Oki Earthquake

Lunch
Poster Group-2

14:00-14:15 Shun-ichi WATANABE, Tadashi ISIKAWA, | Co- and Postseismic Seafloor Movements Associated With the 2011 Tohoku-oki Earthquake
Yusuke YOKOTA, Mariko SATO, and | Detected by GPS/Acoustic Positioning
Akira ASADA

14:15-14:30 | Fumiaki TOMITA, Mtoyuki KIDO, | Postseismic Seafloor Deformation Associated with the 2011 Tohoku-Oki Earthquake Revealed
Yukihito OSADA, Ryosuke AZUMA, | by Repeated GPS/Acoustic Observations
Ryota HINO, Hiromi FUJIMOTO, Takeshi
IINUMA, Yusaku OHTA< and Ikuko
WADA

14:30-14:45 | Takeo ITO, Syota SUZUKI, Kachishige | Spatio-temporal Distribution of Afterslip due to the 2011 Tohoku-Oki Earthquake Using 3-D
SATO and Mamoru HYODO Visco-Elastic FEM Green’s Function

14:45-15:00 | Mako OHZONO, Hiroaki TAKAHASHI, | Rheological Property Beneath the Noetheast Asia Estimated from Postseismic Deformation
Nikolay V. SHESTAKOV, and Mikhail D. | After the 2011 Tohoku Earthquake
GERASIMENKO

15:00-15:15 | Koji MATSUO, Yoichi FUKUDA, and | Detection of Postseismic Signatures of the 2006 and 2007 Kuril Islands Earthquakes from
Yoshiyuki TANAKA GRACE Gradiometry

15:15-15:30 | Endra GUNAWAN, Takeshi SAGIYA, | A Comprehensive Model of Postseismic Deformation of the 2004 Sumatra-Andaman
Takeo ITO, Fumiaki KIMATA, Takao | Earthquake Deduced from GPS Observations in Northern Sumatra
TABEI, Yusaku OHTA, Irwan MEILANO,
Hasanuddin Z. ABIDIN, AGUSTAN,
Irwandi NURDIN, and Didik SUGIYANTO
Break
Session 7: (Hashimoto)

16:00-16:15 | Richard GROSS The International Association of Geodesy’s Global Geodetic Observing System

16:15-16:30 | Yehuda BOCK, Sharon KEDAR, Angelyn | Twenty-Two Years of Combined GPS Products for Geophysical and Atmospheric Applications
W.MOORE, Donald ARGUS, Peng FANG, | and a Decade of Seismogeodesy
Jianghui GENG, Jennifer S. HAASE, Zhen
LIU, Diego MELGAR, Susan OWEN,
Melinda B. SQUIBB, and Frank WEBB

16:30-16:45 | Attila KOMJATHY, Yu-Ming YANG, Xing | Recent Advances in Early Detection of Natural Hazards Generated TEC Perturbations
MENG, Olga VERKHGLYADOVA,
Anthony MANNUCCI and Richard
LANGLEY

16:45-17:00 | Manabu HASHIMOTO Ground Deformations in the Kyoto and Osaka Area during Recent 19 Years Detected with

INSAR
17:00-17:15 | Ryo NATSUAKI, and Masanobu | Local Co-Registration Method for Creating Accurate SAR Interferogram in Mountainous

SHIMADA

Regions
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Day 4

Presenters

Title

Session 3: (Jin, Kato)

9:00-9:30 (Invited) Susan OWEN, Mark SIMONS, | Integrating SAR, High-Rate GPS, and Seismology for Natural Hazard Monitoring &
Hook HUA, Sang-Ho YUN, Frank WEBB, | Response: Applying Geodetic Science to Improve Situational Awareness
Luigi DINI, Angelyn MOORE, Piyush
AGRAM, Zhen LIU, Eric FIELDING, Paul
ROSEN, Pietro MILILLO, Jascha POLET,
and Paul LUNDGREN
9:30-9:45 Satoshi KAWAMOTO, Kohei | Development and Reliability of Real-Time Fault Model Estimation Routines in the GEONET
MIYAGAWA, Toshihito  YAHAGIIL, | Real-Time Processing System
Masaru TODORIKI, Takuya
NISHIMURA, Yusaku OHTA, Rhota
HINO, and Satoshi MIURA
9:45-10:00 John B RUNDLE, James HOLLIDAY, | Earthquake Probabilities on Global Scales
Donald TURCOTTE, William GRAVES,
Andrea DONNELLAN, Mark YODER,
and Eric HEIEN
10:00-10:15 | Tengyu ZHANG, and Shuanggen JIN The Rupture and Upper Mantle Rheology of the 2011 Japan Earthquake Constrained by
GRACE and GPS
Break
10:30-1045 | Yoaz BAR-SEVER, Willy BERTIGER, | Optimized Precise-Point-Positioning Service for Natural Hazard Monitoring
Miquel Garcia FERNANDEZ, Nate
HARVEY, Lary ROMANS, and Jan
WEISS
10:45-11:00 | Toshihiro YAHAGI, Kohei MIYAGAWA, | Launch of a New GEONET Real-Time Analysis System (REGARD) for Rapid Mw Estimates
Satoshi KAWAMOTO, Takuya | inJapan
NISHIMURA, Yusaku OHTA, Tomotsugu
DEMACH], Rhota HINO, Satoshi MIURA,
Yuichi Saida, and Yuki Douke
11:00-11:15 | Kosuke HEKI Some Problems in Preseismic Ionospheric Electron Enhancements
11:15-11:30 | Shuanggen JIN, and Rui JIN GPS TEC Disturbances and Behaviors Following the 2011 Tohoku Earthquakes
11:30-11:45 | Y. Tony SONG Determining Tsunami Energy Scales with Real-Time GNSS Network for Early Warnings
11:45-12:00 | Peiliang XU, Chuang SHI, Rongxin FANG, | High-rate 50 Hz GPS Precise Point Positioning to Measure Seismic Wave Motions:
Jingnan LIU, Xiaoji NIU,Quan ZHANG | Experiments and Comparisons with Inertial Measurement Units
and Takashi YANAGIDANI
Lunch
Session 7: (Hashimoto)
13:00-13:30 | (Invited) Michinori HATAYAMA How to Apply Results of Advanced Geodetic Survey to Disaster Prevention, Mitigation and
Response
13:30-13:45 | Shinji TODA, and Ross S. STEIN Use of the M=9 Tohoku-Oki Earthquake to Test the Hypothesis That Aftershock Duration Is
Governed by Fault Stressing Rate
13:45-14:00 | Nato JORJIASHVILL, and Mikheil | Seismic Hazard Analysis of Adjaria Region in Georgia
ELASHVILI
14:00-14:15 | Michio HASHIZUME Natural Disasters in Thailand - Paradise of the World-
14:15-14:30 | Yoichi FUKUDA, Jun NISHIJIMA, Yayan | Application of A10 Absolute Gravimeter for Monitoring Land Subsidence in Jakarta, Indonesia
SOFYAN, Makoto TANIGUCHI, Mahmud
YUSUEF, and Hasanuddin Z. ABIDIN
14:30-14:45 | Hiroshi OGASAWARA, Harumi KATO, | In-Situ Stress Measurements and Calibration of Stress Modeling to Mitigate Seismic Hazard at
Gerthard HOFMANN, Chris STANDER, | Deep-Levels South African Gold Mines
Phil PIPER, Tony WARD, Dave
ROBERTS, Trevor CLEMENTS, and
Yasuo YABE
14:45-15:00 | Hiroshi OGASAWARA, Taishi KATSURA, | In-Situ Monitoring of Strain Change in Seismogenic Volumes to Calibrate Fault Loading at

Gerhard  HOFMANN, Y. YABE, M.
NAKATANI, M. NAOI, H. KAWAKATA,
and Hiroshi ISHII

Deep-Levels South African Gold Mines to Mitigate Seismic Hazard
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Break

15:30-16:00 | Closing Plenary
Group-1
Session | ID Presenters Title
2 P-01 Soran PARANG Comparing Moho Depth Estimated by EIGEN-GL0O4C Geopotential Model and
Euler Deconvolution Method to Moho Depth Model Resulted from GOCE Gravity
Data in Iran
2 P-02 Nguyen Anh DUONG, Takeshi SAGIYA, | Tectonic Deformation and Earthquake Hazard in Northwesterm Vietnam Inferred from
and Fumiaki KIMATA GPS Observations
2 P-03 Muhammad USMAN, and Masato FURUYA | Fault Source Modeling of the October 28, 2008 Earthquake in Baluchistan, Pakistan
Based on ALOS/PALSAR InSAR Data
2 P-04 Makoto OKUBO, Hiroshi OGASAWARA, | Dynamic Strain in a South African Gold Mine by the 2011 Tohoku Earthquake
Shigeru Nakao, Osamu MURAKAMI, and
Hiroshi ISHIT
2 P-05 Xin ZHOU, Gabriele CAMBIOTTI, Wenke | Co-seismic Slip Distribution Inverted from Satellite Gravimetric Data Based on a
SUN and Roberto SABADINI Spatial Sampling Method
2 P-06 Yasuo YABE, Mako OHZONO, Yusaku | Rheologiy Structure Beneath NE Japan Inffered From Pre- and Co-Seismic Response
OHTA, Takeshi INUMA, and Jun MUTO Against the Tohoku-oki Earthquake (Mw9.0)
2 P-07 Yasuo YABE, Hiroshi OGASAWARA, | Stress State around a Source Fault of Mw2.2 Earthquake in a Deep Gold Mine in
Takashi SATOH, Masao NAKATANI, | South Africa
Makoto NAOI, Ray DURRHEIM, Halil
YILMAZ, Gerhard HOFMANN, and Dave
ROBERTS
2 P-08 Nikolay SHESTAKOV, Mikhail | Far Eastern Branch of Russian Academy of Sciences High-rate GNSS Network in the
GERASIMENKO, Victor BYKOV, Natalia | Southeast of Siberia as the Earth Science Multi-Research Tool
PEREVALOVA, Andrey KOLOMIETS,
Victor PUPATENKO, Grigory
GERASIMOV, and Hiroaki Takahashi
2 P-09 Sanjay K PRAJAPATI, and C. D. REDDY Seismotectonic Model of Sikkim Himalaya: What Causes Transverse Deformation?
2 P-10 Shigeru NAKAO, Hiroshi YAKIWARA, | Continuous GPS Observation in the Northem Part of Nansei-Shoto, Southwestern
Shuichiro HIRANO, and Kazuhiko GOTO Japan
2 P-11 Keisuke YOSHIDA, Akira HASEGAWA, | Second-Order Pattern of Stress in NE Japan Revealed by Dense Seismic Observation:
and Tomomi OKADA Topography Effect and Its Implication for Absolute Stress State
2 P-12 Hideki UEDA, Masashi NAGAI Eisuke | Borehole Tiltmeters and GPS of the Volcano Observation Network of NIED, Japan
FUIITA, and Toshikazu TANADA
2 P-13 Shinobu ANDO, Kazuhiro IWAKIRI, and | The 2.5-dimentional Deformation in Tokai Region Using InSAR Analysis
Kouji SAKODA
2 P-14 Henri KUNCORO, Irwan MEILANO, Dina | Identification of Local Deformation Pattern on Java Island by Using GPS Observation
A. SARSITO, Joni EFFENDI, and Susilo | Data
SARIMUN
2 P-15 Irwan MEILANO, Henri KUNCORO, | Modeling of Crustal Deformation in the Sunda Strait Indonesia Using GPS Data
Estu KRISWATL, Dina SARSITO, Joni
EFFENDI, Susilo SARIMUN  and
Hasanuddin Z. ABIDIN
2 P-16 Hiroshi OGASAWARA, Junichi | Forerunning Strain Changes Observed at Deep-Levels South African Gold Mines
TAKEUCHI, Makoto NAOI,  Gota
YASUTAKE, Taishi KATSURA, Hironori
KAWAKATA, Hiroshi ISHI, Patrick
LENEGAN, Tony WARD, Shigeru NAKAO,
Masao NAKATANI, Yasuo YABE, and
Yoshihisa 1O
2 P-17 Andrew V. NEWMAN, Christodulous | Seismicity Rates Indicated Interseismic Locking and Postseismic Slip Patterns Along
KYRIAKOPOULOS, Lujia FENG, Jake | the Middle America Trench Surrounding the 2012 MW 7.6 Nicoya Earthquake in
WALTER, Dongdong YAO, Zhigang PENG, | Costa Rica
Marino PROTTI, Victor GONZALEZ, and
Timothy H. DIXON
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2 P-18 Mehrdad MAHDYIAR, Gerald GALGANA, | A Stochastic Rupture Probability Model for Earthquakes on Subduction Zones Using
Bingming SHEN-TU, Elliot KLEIN, Claire | the Spatial Distribution of Slip Deficit Rates and Historic Earthquake Data:
PONTBRIAND, Feng WANG, Khosrow | Formulation
SHABESTARI, and Wenzheng YANG
2 P-19 Mehrdad MAHDYIAR, Gerald GALGANA, | A Stochastic Rupture Probability Model for Earthquakes on Subdction Zones Using
Bingming SHEN-TU, Claire | the Spatial Distribution of Slip Deficit Rates and Historic Earthquake Data: Case
PONTBRIAND , Elliot KLEIN, Feng | Studies from Chile and Nankai, Japan Subduction Zones
WANG, Khosrow SHABESTARI, and
‘Wenzheng YANG
2 P-20 KM. SREEIJITH, Ritesh AGARWAL, and | Active Deformation in Kachchh, India Revealed by PS-InSAR
A.S.RAJAWAT
2 P21 C.D.REDDY Facets of an Earthquake Cycle in Indian Subcontinent
2 P22 R. JOLIVET, T CANDELA, C. | TheBurst-Like Behavior of Aseismic Slip on a Rough Fault: the Creeping Segment of
LASSERRE, F. RENARD, Y. KLINGER | the Haiyuan Fault, China
and M.-P. DOIN
4 P-23 Shutaro UMEMURA, and Masato FURUYA | Coseismic Deformation of Inland Earthquake Occurred Near the Volcano in Costa
Rica Detected by Synthetic Aperture Radar
5 P-24 Alfita Puspa HANDAYANI Dynamic Cadaster Towards Disaster Resistant Land Management IN Indonesia
5 P-25 L. SANCHEZ, H. DREWS, M. FUCHS, C. | Modelling Seismic Effects in Regional Geodetic Reference Frames
BRUNINL, M.V. MACKEN, and W.
MARTINEZ-DIAZ
6 P-26 Takeshi ~ SAGIYA, Jos¢  Barrancos | Volcanic Crustal Deformation of El Hierro, Canary Island, Monitored by Continuous
MARTINEZ, David CCALVO, Eleazar | GPS Observation
PADRON, German P. HERNANDEZ, Pedro
A. HERNANDEZ, Nemesio Perez
RODRIGUEZ, and Juan Manuel Poveda
SUAREZ
6 P27 Yusaku OHTA and Masato IGUCHI Detection of Eruption Column by Using the Kinematic Precise Point Positioning —A
Case Study for the July 24, 2012 Eruptive Event at Minami-dake of Sakurajima
Volcano-
6 P28 Shuhei OKUBO, Yoshiyuki TANAKA, and | Precursory Gravity Variation Around Shinmoe-Dake Volcano During Vulcanian
Yuichi IMANISHI Eruptions
6 P-29 Yousuke MIYAGI, Taku OZAWA, Tomofumi | Deformation on the Lava Surface Within the Crater at Kirishima, Shinmoe-Dake
KOZONO, and Masanobu SHIMADA Volcano, Detected by DInSAR
6 P-30 Miyo FUKUI, Takeshi MATSUSHIMA, Jun | Pressure Sources of Miyakejima Volcano Estimated From Crustal Deformation
OIKAWA, Atsushima WATANABE, Takashi
OKUDA, Taku OZAWA, Yousuke MIYAGI,
and Yuhki KOHNO
6 P-31 Taku OZAWA, Yousuke MIYAGI, Hideki | Crustal Deformation and Gravity Change in Ogasawara-Iwoto Associated with the
UEDA, Masashi NAGAI, and Eisuke | Huge Uplift Event
FUJITA
6 P-32 Eisuke FUJITA Numerical Simulation for Volcanic Crustal Deformation Using Discrete Element
Method
6 P-33 Satoshi MIURA, Takeshi NISHIMURA, | Build-up of Comprehensive Observation Network Responding to the Unrest of Zao
Mare  YAMAMOTO, Masahiro ICHIKI, | Volcano, Northeastern Japan
Yusaku OHTA, Satoshi HIRAHARA,
Tomotsugu DEMACHI, Toshiki KAIDA,
Kenji  TACHIBANA, and  Takeshi
HASHIMOTO
6 P-34 Teguh PURNAMA SIDIQ, Yosuke AOKI, | Deformation of Kelud Volcano, Indonesia, Revealed by SAR Interferometry
Teruyuki KATO, and Hasanuddin Z. ABIDIN | Observation
6 P-35 Keigo YAMAMOTO Ground Deformation Associated With the Volcanic Activity of Sakurajima Volcano,
Japan Revealed by the Analysis of INSAR and Leveling Data
Group-2
Session | ID Presenters Title
1 P-36 Nuraini Rahma HANIFA, Takeshi SAGIYA, | Interseismic Locking of the Plate Interface in The Java Trench, off the Western Coast

Fumiaki ~KIMATA, Joni EFFENDI,
Hasanuddin Z. ABIDIN, and Irwan
MEILANO

of Java, Indonesia, Inferred from Baseline Inversion of GPS Data
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P-37 Ryohei SASAJIMA, and Takeo ITO Spatioal Subducting Plate Velocity on the Plate Interface Considering Internal Plate
Deformation

P-38 Ryosuke AZUMA, Fumiaki TOMITA, | Development and Examination of New Methods for Traveltime Detection in GPS/A
Takeshi INUMA, Ryota HINO, Motoyuki | Geodetic Data to High-Precise and Automated Analysis
KIDO, Hiromi FUJIMOTO, Yukihito
OSADA, Yusaku OHTA, and Tkuko WADA

P-39 Dapeng ZHAO Seismic Imaging of the Source Zone of the 2011 Tohoku-Oki Earthquakes

P40 Hitoshi GOSHIMA, and  Shin’ichi | Coseismic Slip Distribution for the 2011 Tohoku-Oki Earthquake With Topographic
MIYAZAKI Corrections

P41 Keisuke ARIYOSHI, Ryoko NAKATA, | A Trial Monitoring of Seismic Coupling and Crustal Deformation by Focusing on
Takane HORI, Toru MATSUZAWA, Ryota | Shallow Slow Earthquakes
HINO, Akira HASEGAWA, and Yoshiyuki
KANEDA

P42 Tadashi ISHIKAWA, Yusuke YOKOTA, | Seafloor Geodetic Observation Network Along the Nankai Trough Deployed by Japan
Shun-ichi WATANABE, and Mariko SATO Coast Guard

P43 Yusaku OHTA, Ryota HINO, Keisuke | Geodetic Characteristic of the Postseismic Deformation Following the Interplate Large
ARIYOSHI, Daisuke INAZU, Kenji | Earthquake in and around the Sanriku-Oki Region, Japan
TACHIBANA, Tomotsugu DEMACHI, and
Satoshi MIURA

P44 Yukihito OSADA, Motoyuki KIDO, | Direct-path Acoustic Ranging across the Japan Trench Axis, Adjacent to the Large
Yoshihiro ITO, Takeshi IINUMA, Hiromi | Shallow Thrusting in 2011
FUJIMOTO, and Ryota HINO

P45 Sandeep SATHIAN, and Sunil Sukumaran | Contemporary Stress Regime Characterization of India-Eurasia Collision Zone From
POIKAYIL Focal Mechanism Solutions

P46 Yukihiro TERADA, Teruyuki KATO, | GPS Tsunami Meter using Satellite Comunication System with a Function which
Toshihiko NAGALI, Shunichi KOSHIMURA, | Measures Ocean Bottom Crustal Movements
Naruyuki IMADA, Hiromu SAKAUE, and
Keiichi TADOKORO

P47 Teruyuki KATO, Satoshi MIURA and Ryoya | Seismic Waves Detected by S0Hz Sampled GNSS Observations
IKUTA

P48 Misae IMANO, Motoyuki KIDO, Yusaku | GPS/Acoustic Measurement Using a Multi-purpose Moored Buoy System
OHTA, Tatsuya FUKUDA, Hiroshi OCHI,
and Narumi TAKAHASHI

P49 Hiroaki TSUSHIMA, Ryota HINO, Yusaku | tFISH/RAPID: Rapid Improvement of Near-Field Tsunami Forecasting Based on
OHTA, Takeshi IINUMA, and Satoshi | Offshore Tsunami Data by Incorporating Onshore GNSS Data
MIURA

P-50 Narumi TAKAHASHI, Yasuhisa | Buoy Platform Development for Observation of Tsunami and Crustal deformation
ISHIHARA, Tatsuya FUKUDA, Hiroshi
OCHI, Jun’ichiro TAHARA, Motoyuki
KIDO, Yusaku OHTA, Ryota HINO,
Katsuhiko MUTOH, Gosei HASHIMOTO,
Osamu MOTOHASHI, and Yoshiyuki
KANEDA

P-51 0O.A.EDIANG IsThereaLink between Coastal Fog and Ocean Surges in the City of Lagos

P-52 J. Quinn NORRIS, Donald L. TURCOTTE, | Percolation Model for Earthquake Ruptures
and John B. RUNDLE

P-53 Eric M. HEIEN, Kasey W. SCHULTZ, | Analysis of Synthetic Interferograms from Computational Earthquake Simulation and
Michael K. SACHS, John B. RUNDLE, and | Comparison with InNSAR Data
Louise H. KELLOGG

P-54 Testaye TEMTIME, Elias LEWI, Juliet | Deformation Measurement in Central Afar, Ethiopia Using INSAR and GPS
BIGGS, and Tim WRIGHT

P-55 Yu MORISHITA, Tomokazu KOBAYASHI, | Achievements of GSI’s InNSAR Project and Future
and Mikio TOBITA

P-56 Hiroaki TAKAHASHI Robust and Sensitive Tsunami Monitoring by Onshore Strain and Tilt Meters

P-57 Wei PENG, Wujiao DAI, and Changsheng | GNSS Vertical Time Series Analysis Using Single Channel Independent Component
CAIL Analysis

P-58 Genti TOYOKUNI, Masaki KANAO, Yoko | Seismic and GPS Observations on Greenland Ice Sheet by the Japanese GLISN Team
TONO, Tetsuto HIMENO, and Seiji TSUBOI | (2011-2013), and a Plan for the 2014 Season

P-59 Tatsuya KUBOTA, Ryota HINO, Takeshi | Fault Modeling of the M-7 Class Earthquakes Using the Records of Ocean Bottom

IINUMA, Yoshihiro ITO, Daisuke INAZU,
and Yusaku OHTA

Pressure Gauges
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7 P-60 Kazunari NAWA, Ayumu MIYAKAWA, | Introduction of Gravity Database Compiled by the Geological Survey of Japan, AIST
Yasuaki MURATA, Shinobu ITO, Shigeo
OKUMA, and Yusuke YAMAYA
7 P-61 MRAVIKUMAR and C.D.REDDY Long Wavelength Gravity Anomalies over Japan and Adjoining Regions: Implication
on Deep Lithospheric Structures
7 P-62 Akiko TANAKA, and Paul LUNDGREN Monitoring of Volcano Deformation Using Satellite-based Interferometric
Synthetic Aperture Radar - Some Case Studies in Japanese Volcanoes
(D) WIFFERR DI

AR IRT T IO Proceedings 1, Springer #1:42 Y TAG Symposia Series & L CHFI XA HEOTT. 2014 4210 H 31 AT
Fazfiotly, BUEAHH T, 3 CICEMmAZELINTEY, 2015 FEREAIRFINTESN TOET.
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Y Kajitani, H Tatano (2014) Estimation of production capacity loss rate after the great East Japan earthquake and
tsunami in 2011, Economic Systems Research, 26(1), pp. 13-3S.
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70(4), 245-258.

VL Eoofth, Economic Systems Research ZE~D¥&fa4a T1E.

— 145 —



BFEMEER ( RBEEBS 26003 )

oA ERERE B LTRETRIBE L ) A7~ R A b
e I A
BAfER : PEk2 641 2H 1H
BIRESGHT « iR FEFIRR OIS 7Y I =1, 2
SIS 394 (FHh2 048, N1 944)
c REBAEOSIMIRN . 44 (L34, HL14) (N
- KEBHEOSIERE | WGEE, EEMB ]

TFFER OE ~DIE NI DN T

AKVEBR, AKSCFEOE D DRIEERER £ TEUFBRNATH Y, FHEFHELBIINGET Y > 7 & TRAVH
BOFEI ST

g =i
(1 HBY

Yo Z—TiE, 2013 4F 12 Aok A aEBEOKSGHRO—BR & LT IRUBEZSE) T ) | FEsEER O 7 DAREK ST 12
BT OHMEa— R &% LTz, ZNEZTARIHES T, BeiOXBER TRRFFERCR AR E 2, AR SCE T -0k
WFRET /L% FAVORBIREUE FIZ381 210 b, ) 17KHRIS Z OV S0 2 A HAERER-CR /K HIBRER - M T 43T
9% &S, & L W) B X D3RR O FIREHE WG 5.

@QRELD

BRSBTS R ATE A L7 RRaUE T2 i) b, 1)1 ZKIBOZA bR, 7)1 ZKIEeh B 2 bl x4
DEREEOINE, & D o) I A X D3R 0 FTREVMEZ B3 2280 i Sh, FRHCARERICOWTIEET:
KIFRAOEGY <, AYFEROM EAER 72 CEHETIEA TR X 1E<T BT, e A2 BRI/ 5 2 &, [R
DT —Z ORI TNTE B0 BB OMTEENINTE 25 2 & QR IO Cilam L1z,

(C)a=2/8 N

EESER G E e N2 TG )

13:00 BHZOORE, BREDHT - HPENR GUEBRBISATSERT)

13:10  SUFZEEAS A AW U H-% D828 HAPENS GRS 7ern)

13:35  SUBZSEHANT) | TS KON GBI S 52 5 P28 - (el (BN ET)

14:00 AR EFHT & 72 5 7 2 OEAREREOZA L P - HOE—H] (RIERFERERS)

14:25 BB LIPS T2 EE=HN) | ERERIZ - 2 2 BB B3 HAF9E < [ERIER] (AHZErT)

14:50 AR (=—B—TLA72)

— 146 —



Fl2 - PR R SIZEA)

15:20 IREE(HIC & b 72 O Hi/KHBREE & AWBRER DA KIZ B U C — R U e 8 ) T A %) » SiAii—
/IREL (FE e

15:45  ARER A BIE L7 AT BRORUE < MTPIREL Rl R B Sz

16:10 & AH/KHLE 2558 L7-id@ sk oo FTREM: < At sk Bhsaser)

16:40 /ST 4 2D v va s RAHHsE DI E)

17:20 PHSORE JEEWE CRab RN SErZeR)

(D) WHERCROAFER
L

— 147 —



RENESES ( REES . 260—04 )

R4 78 AARRTESR ORI 72 A 0 —HEERFFED 4% O T RENE
Mg g B2
BAfER @ Pk 26459 H 8 H ~ k26459 H 10 H
BRMEEAT « BTG v o i B T FH - X3k —
SIEE 184 (Fdh 614, BN 174)
c RFBZEOSIMRGL : 1840 (BL: 74, 1ot 114) (WD
- REBHEOBIMRE DER 104 1EEME) 54 ]

TRFER OE ~DIE I FA TN T

EOHEF AT o B SRR DT =2 U o VHIFEOERP I S5, FRZ, B Rk JOMEEI ChlS S h o7 —
S OFTHEC U CGlaan e SV, Ak, 1RO —2 Lk MO —2 /a1, 1HHAARKEKD
IS T OIS A PO E A1t eD 2 LTl TH 7RIS BTz

g =i
1 HBY

VRS B AL AAR DT L— MEFYBECIE, #ix RO A 1 —HE) 4 LT 5. A —HIEBED S < | RERE AH
ORI CBRE L CRAE L TRY, ERMEER A OUEHIRE-OIR R 2 BMiE 2 L CL e 7 m e X Th 5. Fiz, A
2 —HIERDFEAZ Db ONERMEZ T 5 TREE bR ST Y A m—H RO H TS W, AFEHESTIEIN 6D
A\ — R 5e9 5 B 2 R0 ER IS & OBBEMEC DWW T 2.

@ EREELD

VAR H A 200 7 IEIRA B CR AT DA 2 IR AP — LD AT — BT =2 ) U 7B LA n—HEERC L 0 5%
SN DR BB D REE MR SN BRI OV Tl a1 T o 12 FER, SEBIAENTHIS NS TE BARER ORSE
AN T - MBS A TR OWFFE A D 5 - Cid CE MR A 1SS = L3 T T-.

(A=A NN
E1E (EREy g BASD
9H8H

(Chair: Yoshihiro Ito)

13:00-13:25 (JO1), Akio Fujita/f#H1HH 5, Temporal variation of coupling distribution around slow slip zone in southwest Japan/PFd H A
AR—RA Y TRABIIST D EAE AR ORHRIIZS L

13:25-13:50 (J02) Kazuki Miyaoka/ET[if]—1#f, Slow slip monitoring by stacking method of strain data/ U8 At — X DA X ¥ 712
E2Po< VTR EA

13:50-14:15 (JO3) Akio Kobayashi//)MRIER,  PTHEFER - B CRAE L7 N R A o — 2 Y » 7

14:15-14:40 (J04) Kazuhiro Kimura/AFF—3%, The change except the Short term Slow Slip Events at the Tokai region that JMA’s
strainmeters may detect/G TOUT HFHI L HAL D FHHUK O A 17— U » 7 LIS 2L

14:40-15:05 (JO5) Aitaro Kato, Detection of a hidden Boso slow slip event immediately after the 2011 Mw 9.0 Tohoku-Oki earthquake, Japan

Coffee Break (15 min.)
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(Chair: Hitoshi Hirose)

15:20-15:45 (JO6) Satoshi Itaba/#ii578 5, Generation conditions of triggered slow slip events /4557 SSE A3%5% 15 44
15:45-16:10 (JO7) Yusuke Yamashita, Migration episode of shallow low-frequency tremor at the Nankai Trough subduction zone

16:10-16:35 (JO8) Kensuke Suzuki, Synchronous changes in the seismic activity and ocean-bottom hydrostatic pressure off the Kii Peninsula
16:35-17:00 (J09) Michiyo Sawai, Depth limits of slow slip events at the Japan Trench: Insights from high temperature and pressure friction

experiments

HoE (Etyay)

Sep. 9th, Official language: English

(Chair: Hitoshi Hirose)

8:45-9:10 (101) Kazushige Obara, Ambient Tremor Triggered by Long-term Slow Slip Event in Bungo Channel, Southwest Japan

9:10-9:35 (102) Yoko Tu, The connections and variations between recurrent slow slip events and very low frequency earthquakes near the
southwestern Ryukyu subduction zone

9:35-10:00 (103) Akiko Takeo, Estimation of moment release in the very low frequency band during episodic tremor and slip

10:00-10:30 (104) Ken Creager, (Keynote) Review of Cascadia Slow Slip and Tremor

Coffee Break (15 min.)

(Chair: Kazushige Obara)

10:45-11:10 (105) Heidi Houston, Response of tremor and slow slip to tidal stress: Constraints on fault friction and weakening
11:10-11:35 (106) Suguru Yabe, The spatial variation of tidal sensitivity of tectonic tremors

11:35-12:00 (107) Kosuke Heki, Post-3.11 acceleration of the Pacific Plate: First direct evidence

Lunch (1 hour)

(Chair: Ryota Hino)

13:00-13:25 (108) Tomoaki Nishikawa, Tectonic controls on earthquake size distribution and seismicity rate

13:25-13:50 (109) Roy Hyndman, ETS Tremor and Slip at Cascadia, SW Japan, and Mexico: Subducting Plate Fluids Channelled Updip to
the Forearc Mantle Corner and Silica Deposition

13:50-14:15 (110) Nobuaki Suenaga, Relations among temperature, dehydration of the PHS plate, and the three seismic events in the Tokai
district

14:15-14:45 (111) Vladimir Kostoglodov, (Keynote) Diversity of Slow Slip Events and Nonvolcanic Tremor in Guerrero, Mexico
14:45-15:10 (112) Takuya Nishimura, Interplate coupling and its spatial relation with slow slip events along the Nankai Trough

Coffee Break (15 min.)

(Chair: Yoshihiro Ito)

15:25-15:55 (113) Takeshi linuma, Interplate coupling beneath NE Japan before the 2011 Tohoku Earthquake

15:55-16:20 (114) Ryota Hino, Postseismic motion of the high-slip shallow fault during the 2011 Tohoku-oki Earthquake

16:20-16:50 (115) Stephen Bannister, (Keynote) Diverse SSE and seismicity behaviour on the Hikurangi subduction zone, New Zealand
16:50-17:20 (116) Anne Sheehan, (Keynote) Alpine Fault Tectonic tremor recorded by MOANA project ocean bottom seismometers, South
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Island, New Zealand
17:20-17:45 (117) Erin Todd, Coulomb stress variations associated with slow slip, tectonic tremor, and seismicity along the northern
Hikurangi Margin, New Zealand

18:00-20:00 Reception (Café Restaurant Kihada, Uji Campus, Kyoto University)

Sep. 10th, Official language: English

(Chair: Hitoshi Hirose)

8:45-9:10 (118) Yoshihiro Ito, Transient crustal deformation due to slow slip observed on ocean bottom pressure recorders in the Hikurangi
margin

9:10-9:35 (119) Takeshi Tsuji, Pore pressure distribution of a mega-splay fault and seaward plate boundary decollement in the Nankai Trough
subduction zone: Up-dip extent of the seismogenic zone?

9:35-10:00 (120) Yoshitaka Hashimoto, Geological signature of slow slip in on-land accretionary complex using vitrinite reflectance
10:00-10:25 (121) Yasuhiro Yamada, Drilling to fault zone: what we can get from there?

Coffee Break (15 min.)

(Chair: Takuya Nishimura)

10:40-11:10 (122) Kelin Wang, (Keynote) On the geology of slow slip events

11:10-11:40 (123) Martin Vallée, (Keynote) Intense seismic activity associated with slow slip in the Central Ecuador subduction zone
11:40-12:05 (124) Aitaro Kato, Multiple slow-slip events during a foreshock sequence of the 2014 Iquique, Chile Mw 8.1 earthquake

Lunch (1 hour)

(Chair: Kazuaki Ohta)

13:00-13:30 (I125) Yoshihiro Kaneko, (Keynote) Insights into the mechanism of fault creep from geodetic observations and earthquake-cycle
simulations

13:30-13:55 (126) Yingdi Luo, Slow to Fast Earthquake Transition Introduced by Fault Heterogeneity

13:55-14:20 (127) Teruo Yamashita, Why do slow earthquakes occur favorably in hot subduction zones?

14:20-14:45 (128) Benchun Duan, 3D dynamic rupture simulations of a megathrust fault with a subducted seamount

14:45-15:10 (129) Takanori Matsuzawa, Numerical simulation of long- and short-term slow slip events in the Nankai subduction zone
15:10-15:35 (130) Ryosuke Ando, Theoretical relationship between tremor migration patterns and theology on heterogeneous faults

Coffee Break (15 min.)

(Chair: Yoshihiro Ito)

15:55-16:20 (131) Kazuaki Ohta, Slip inversion for deep tremor

16:20-16:45 (132) Satoshi Annoura, Seismic wave radiation energy of deep low-frequency tremor in the Nankai subdution zone

16:45-17:10 (133) Masaki Kanao, Ice sheet dynamics and glacial earthquake activities in Greenland

17:10-17:35 (134) Fekadu Aduna Duguma, Assessing volcanic hazards from future eruptions of Chabbi volcano, Central Main Ethiopian Rift,
Ethiopia

17:35-18:00 (135) Naofumi Aso, Modeling and Observations of Deep Volcanic Long-Period Earthquake
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WEMPTEIEE (Keynote speakers) :

Kelin Wang (Geological Survey of Canada)

Stephen Bannister (GNS Science)

Yoshihiro Kaneko (GNS Science)

Vladimir Kostoglodov (Universidad Nacional Auténoma de México)
Anne Sheehan (University of Colorado)

Ken Creager (University of Washington)

Martin Vallée (Université Paris Diderot)
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BFEMEER ( RBEBS 26005 )

Lt 0 5 IHRABIKICET D ERREH
FIEEE - Bl %
BRfEH @ PRk 264F 10H 30H~11H 1H
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TRFER OE ~DP R ZIFA DN T

ALETHE REFICLYY =y Mea X 2 =7 ¢ % H45 L C(Building Disaster Resilient Communities) |
ET—<b L, ESHERIARSCERENTHWLR TS Resilient” ORERIZOWTEAMIHER LT-.
R O—BROMIRFEN, AN - BRI, ERIFBGOREITIESNT, Resilient &AW THE
L720, EMAHOLERRZ L2 L7 2 213, Aol oRRICL > THO THER Cho12L¥%
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DIFRE N DEL e a X v ORI Z T 2. BHRBEER~ORE LTI, PERITS % OMIIERIZ T
TELIZERZRmD TV,

v ete iy
(1) BAY
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v NI—J EAETH Z LR BE LT, BIEMAERR L C, S 52 OB LOBIIEEF WD, AEETH T
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LB EEROERAEIR S NS, S TR, SRR E LV E LD TET TRy —T 4 T AL LTRERD
Web YA MZTART 5. XLITRFZEOAT ¢ v VIREBEEIMERAHE S 2R L, HHRUCRIET 2.

DT, BUEED O TREMIKEFEY RT3V A0 b AR SRR FITINZ T, SRIORHIT—~ [HEIL
DYy hpa =5 4 &2 B4 LT Building Disaster Resilient Commnities)] \ZOWT, SEHHAGEREITHY 2 &%
HIET 5.

@HERE LD

LAY, BEECLPV o a3 a=7 ¢ 2B L CBuilding Disaster Resilient Communities) | #7—~& L, IT
FERIIARRERE N THN LTINS Resilient” OBERIZOWTE AR R L7, dEmOTLUILL T O &5 (25
INnb.
L SREZL VY v M%< % (Building disaster resilient societies)
| KSR B L ofts (Integrating with climate change and development goals)
 HHE LYY = MO A —dILE L s (Making cities resilient — case studies and best practices)
L LUV REERT BT DEEEALET D (Creating an enabling environment to achieve resilience)
HARISEE DT D OH LV Y —/Emerging tools for integrated disaster management)

TU s W o R
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6.Natech UAZ L7 VT 4 J1)v « L T T A NT 7 F ¥ D22V R (Natech risks and critical infrastructure protection)
7. VPV hpala=T A ORDDY R T RF 2 ZAORHI (Risk governance frameworks for resilient
communities)

8. JEE#DOEWINI/LHME (Strategies for (long term) post disaster mitigation measures)

FE7, SMOIGRHEEDM TN 2. Ziu 51 Keith W. Hipel 012 L #9450 J 27 <% A L | :System of Systems
12 & 2 L5571 RRisk Management of Extreme Events: A System of Systems Engineering Methodology) ], Ian Mcleod
BAHZ LD TEHIEAROY T NA A ZROFH & BRI~ FH(Sample size computation for normal samples with
environmental applications)], Kathleen Tierney #f%\2L25 Lo h& U R @ Lo b —F U ZITENIEY 27 LiEE
% % D ? (Rents and Risk: Does Rent Seeking Increase Disaster Risk and Losses?)] T 5. F725 202Kk v
gy He7 AV AHoH 4 A ka7 A7 (Catastrophic Risk in North America)|, HRATHKDIEAL LTDOY AT <RI A
> MRisk management as the foundation for integrated disaster management)|, [F&ABSFHDHIERHIIEHEIDRIM
methodological topics) |, B4 —A 2 %5 ¢ (Case Studies in Disaster Management)|, 2014 40> IDRIM &i&0#6)
(Lessons learned from the 2014 IDRiM conference)| 23BAAM7z. S HITSFAT 4 A v vay [REZERPLNLO
B55(Case Studies in Disaster Management)| <°, 1ARMEFEARISRE LI-ETEE v a voMThiiz. T,
B E CICER SV T E TR oL DO KEEF IS0 EOMR AR BT, T~ IR T AT v Ly g o
Tty va L EE U CERAEEDT. b O A (T IDRIM Journal (ZFHESA B L TS,

2010 FOFRARRLK, FAEHE L TS IAERGRIIAEITSEE &80, ZRAETORY AL ST, abisk
(Integrated Disaster Risk Management, IDRiIM) D EZHR0Z OBCRGHIIE RS ERNGGRMIN CE 2. SRIDT—<X°
MRS, WEOSFEE THEOITE MR DKENLELNARE S LI, BRE Tl L TE» bz, ZLT4H
FORRE v a T, SEIOFEEROMREEIRT 5 & &I, REEOT—<ITOWTEELE T2, a7
NWCND N bARSHRE ol L BEZD.

E)A=2/ AN

Pre-conference Event
Wednesday 29" October, 2014
4:30 pm — 6:00 pm IDRiM Society Board of Directors Meeting (SSC 5220)

Conference

Thursday 30" October; 2014 (Day One)
7:30am—8:30am  Registration
Main Foyer — Social Sciences Building, Western University, Grant Reuber Theatre (Room 2050)
8:30 am - 9:00 am Opening Session (Grant Reuber Theatre — Room 2050)
Chair: Paul Kovacs, Executive Director, ICLR
Welcome Address:
Amit Chakma, President, Western University
Norio Okada, President of the IDRiM Soceity

9:00 am — 10:00 am Keynote Lecture One:
Speaker: Keith Hipel, Professor, University of Waterloo
Chair: Stefan Hochrainer

10:00 am - 10:10 am Coffee Break
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10:10 am—11:20 am

11:30 am — 1:00 pm

Plenary Session One: Catastrophic Risk in North America
Chair: Keith Hipel

Presentation 1: Operational Response Planning of Hospitals for Community
Resilience During and After Mass Casualty Incidents

Liping Fang, Ryerson University

(in collaboration with David Bristow, Marilyn Heng, Michele Bristow, Keith W.
Hipel)

Presentation 2: Measuring economic resilience to disasters
Adam Rose, Coordinator for Economics, CREATE, University of Southern
California

Presentation 3: Making cities resilient to disasters
William Siembieda

Questions and discussion

Parallel Sessions One

Room 2024 Room 2028 Room 2032 Room 2036

Making Cities and Disaster and Transportations | Toward Resilient Towards NATECH Disaster

Communities Resilient System Humanitarian Relief Resilient Communities
Coordination

Chair: Bijay Anand Misra Chair: Adam Rose

Chair: Junko Mochizuki

Chairs: Ana Maria Cruz and
Elisabeth Krausmann

1. Community Disaster
Management Assets: A Case
Study of the Valley Community
in Valea Ierii, Cluj-Napoca,
Romania

‘Yvonne Rademacher,
Alexandru Ozunu, Camelia

Botezan, Monika Meltzer

2. A case study of unsuccessful
public discussion over a dam
construction plan

Junichi Yoshitani

3. Community Preparedness in

1. Modeling the Resiliency of
Surface Freight Transportation
Systems: A Simulation
Approach with Application to
Ontario

Hanna Maoh, William
Anderson, Charles Burke,

Kevin Gingerich

2. Analyzing and simulating
supply chain disruptions on the
automobile industry

Kenji Ono, Yasuhiro
Akakura, Msami Kanda

3. Estimation of the Alternative

1. Strengthening Disaster
Resilience: Dealing with the
priority for providing the basic
relief supplies and preparing the
related logistics

Hideyuki Ito, Wisinee
Wisetjindawat, Muneta

Yokomatsu

2. Strategic Decision-making
about Fundraising:

Comparison of Competitive and
Joint Fundraising Modes

Fuminori Toyasaki

3. Between "efficiency" and

1. Frontiers of NATECH risk
management

Ana Maria Cruz

2. Assessing the Natech risk in
carthquake-prone areas: A
Natech case-study application
Elisabeth Krausmann,
Serkan Girgin

3. Households’ Risk Perception
Variation in Natech Evacuation
Process

Junlei Yu, Akihiko Hokugo

4. Case Study on Applied Area
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India
Meda Gurudutt Prasada

4. The Implementation and the
Issues of Preventative
Evacuation - A Case Study of
Kumamoto Prefecture, Japan
Kazuhiro Hoshide, Ryuji
Kakimoto, Toshio Fujimi,
Hwayoung Kim, Mamoru

Yoshida

Port for Prevention of Container
Transport Disruption after LSD
Yasuhiro Akakura, Kenji
Ono, Tomihiro Watanabe

4. The role of behavioural
responses in the total economic
consequences of terrorist attacks
on U.S. Air travel targets. Adam
Rose, Misak Avetisyan, Oswin
Chan, and Heather Rosoff

"every last survivor":
Comparative study of disaster
relief volunteer coordination in
the US and Japan

Yoko Matsuda

4. Benefits, Incentives and
Trade-offs: Simulating
Horizontal Cooperation among
Disaster Relief Organizations
Junko Mochizuki, Fuminori
Toyasaki, loanna, Falagara
Sigala, Werner Jammernegg

Business Continuity
Management in Industrial
Agglomerations

Hitoshi Baba, Masafumi
Nagaishi, Taisuke Watanabe,
Katsuji Miyata, Hideaki

Matsumoto

1:00 pm to 2:00 pm

2:00 pmto 3:15 pm

3:15 pm—3:30 pm
3:30 pm—5:00 pm

Lunch

Plenary Session Two: Risk management as the foundation for integrated disaster

management
Chair:  Adam Rose

Presentation 1: Integrating disaster management and climate change
Gordon McBean, ICSU President

Presentation 2: Post-disaster business surveys in the area affected by the Great

East Japan Earthquake: summary of the regional and sectoral impacts.

Hirokazu Tatano, DPRI, Kyoto University

Presentation 3: Creating and enabling environment to achieve disaster resilience

Joanne Linnerooth-Bayer, [IASA Vienna

Questions and discussion

Coffee break

Parallel Sessions Two

Room 2024 Room 2028 Room 2032 Room 2036
Learning from the Disaster Models and Loss Collaborative Practice and Conceptualizing and
Canterbury Earthquake Assessment Action Research toward Modeling Disaster Resilience
Sequence- Addressing Recovery from the 3.11 in the Context of Risk

Chair: Saini Yang and Norio Earthquake and Tsunami:
Cascading Events

Chair: Rebecca Teasley

Okada

Survivors’ Centered
Approach with Disaster
Volunteers at Team North
Rias

Chair: Tomohide Atsumi

Chair: Stefan Hochrainer

1. William Siembieda

1. To Make it As Small and

Sustainable as Possible to

1. Paving the Salt Road:
Recovery through Local History

1. Measuring and

Operationalizing Flood
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2. Rebecca Teasley

3. Liam Wotherspoon

Implement by Yonmenkaigi
System Method (YSM)- a
Gamification-based Win-Win
Communication and
Collaboration Workshop
Method for Disaster Reduction
Norio Okada

2. Anew approach for
multi-hazard risk assessment:
case study of meteorological
hazards on transportation
network in Beijing

Saini Yang, Jiayuan Ye,
Guofan Yin

3. Exceedance probability of

multiple meteorological hazards:

Risk assessment of China
Wei Xu, Li Zhuo, Jing Zheng,
Peijun Shi

4. Physical damage and
economic consequences of
climate change on the coastal
city areas of Shanghai, China
Jidong Wu

and Culture with Disaster
Volunteers

Toshikazu Kangyu

2. Sense of Life Recovery and
its Determinants Two Years after
the Great East Japan
Earthquake: A Case of Noda
Village

Motohiko Nagata

3. The Determinants of
Volunteer Work at the Disaster

Young-Jun Lee

4. Vicissitudes of the
Relationship between Disaster
Volunteers and Survivors: A
Theoretical Framework based
on 3-year Activities in Noda
Village

Tomohide Atsumi

5. Community Empowerment
for Redesign through Processes
of the Charrette-workshop in
Noda Village

Shinji Kawamura

Resilience and Socioeconomic
Development

Adriana Keating, Reinhard
Mechler

2. Toward conceptual and
modeling integration of risk and
resilience approaches

Junko Mochizuki, Adriana
Keating, Wie Liu, Stefan
Hochrainer, Reinhard

Mechler

3. ARisk-Layer Approach for
Climate Adaptation
Stefan Hochrainer-Stigler

4. An Economic Growth Model
for Disaster Risk Reduction —
Case Study of Pakistan
Muneta Yokomatsu, Hiroyuki
‘Wada, Hiroaki Ishiwata,
Takeshi Kono, Katsumi

Wakigawa

5. Compromise Not Consensus:
Designing a Participatory
Process for Landslide Risk
Mitigation

Scolobig, A., J.
Linneroooth-Bayer, M.
Thompson, L. Cascini, S.

Ferlisi

5:15 pm—6:15 pm

IDRiM Society General Assembly Meeting (Reuber Theatre 2050)

Friday 31% October, 2014 (Day Two)
9:00 am — 10:00 am

Keynote Lecture Two: Sample size computation for normal samples with
environmental applications

Speaker: Ian Mcleod, Professor, Department of Statistical and Actuarial Sciences,
Western University

Chair: Norio Okada

10:00 am—10:10 am
10:10 am—11:20 am

Coffee Break
Plenary Session Three: IDRiM methodological topics
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11:30 am— 1:00 pm

Chair: Norio Okada

Presentation 1: Lessons learned from the 2013 flooding events in Canada
Paul Kovacs, Executive Director, ICLR

Presentation 2: A Critical Review of the Literature on the Relationship of

Inequality and Conflict and Disaster Management
Manas Chatterji, Professor of Management, State University of New York at

Binghamton

Questions and discussion

Parallel Sessions Three

Room 2024 Room 2028 Room 2032 Room 2036
Young Scientists Session 1 Young Scientists Session 2 Young Scientists Session 3 Young Scientists Session 4
Chair: Tao Ye Chair: Wei Xu Chair: Yoshio Kajitani Chair: Muneta Yokomatsu

1. A methodology for estimation
of business interruption loss
caused by flood disaster: A
case study of TOKAI heavy rain
Lijiao Yang, Yoshio Kajitani,

Hirokazu Tatano, Xinyu Jiang

2. Variability of Spatiotemporal
Patterns of Precipitation
Concentration Degree and
Precipitation Concentration
Period Between pre-1978 and
post-1978 in China

Feng Kong, Peijun Shi, Jiayi

Fang

3. Development of Inundation
maps for the Vancouver
coastline under a changing
climate

Nicholas Agam

4. Risk assessment of

agricultural production

1. Life Quality Impact of
Japanese Energy Policy of
Substitution of Nuclear Energy
Eishiro Higo, Mahesh D.

Pandey

2. Linking Personal Social
Network to Risk Attitude Using

Simultaneous Equations Model
Chenxue Gao, Ming Wang,

Tao Ye

3. Social network and the value
of local assets in
disaster-damaged community
Hitomu Kotani, Muneta

Yokomatsu

4. Research on Spatial-temporal
Regulation fo the Heat Wave in
China

Mengyang Li, Peijun Shi

5. Assessing the Sustainability of

Risk Management Strategies for

1. Multi-objective model for
residents’ allocation to
earthquake emergency shelters
with the case study of the central
districts of Beijing, China

Xiujuan Zhao, Wei Xu

2. Spatial Allocation Model for
Storage of Relief Goods
Tetsuro Kajihara, Muneta
Yokomatsu, Hideyuki Ito,

Wisinee Wisetjindawat

3. Disaster Education:
Becoming a supporter or a
survivor?

Yingying Sun

4. Assessment of global heat
health risk in RCPs and SSPs
scenarios

Zhao Liu, Peijun Shi

1. Circumstance of Disaster
Victims According to Multiple
Attributes based on Newspaper
Articles Reporting the Past
Earthquake in Japan.

Takahiro Fujimori, Maki

Koyama, Junji Kiyono

2. Global trends in indices of
daily temperature extremes for
rice main growing seasons since
1981

Xiao Song, Zhao Zhang

3. Disaster Recovery in a
Depopulated Region: A Field
Study of the 2004 Nigata
Chuetsu Earthquake

Kimiyuki Sakihama,

Tomohide Atsumi

4. Estimation on the Compound
Hazard Severity of Tropical

Cyclones over Coastal China
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by crop forecast and prediction Financing Natural Disaster during 1949-2011 with Copula
Xing Wei, Zhao Zhang Risks Function

Naghmeh Pakdel-Lahiji, Yanting Ye, Weihua Fang
5. Cost-benefit Analysis of Mohsen Ghafory-Ashtiany,
Reinforcement Policies on Stefan Hochrainer-Stigler, 5. Logistics of Natech
Rammed Earth Dwellings in Mehdi Sadeghi Evacuation in Great East Japan
‘Yunnan Province of China Earthquake and Tsunami
Yaan Wang, Ming Wang, Tao Junlei Yu, Akihiko Hokugo
Ye, Kai Liu
1:00 pm to 2:00 pm Lunch
2:00 pm to 3:30 pm Parallel Sessions Four
Room 2024 Room 2028 Room 2032 Room 2036

Young Scientists Session 5

Chair: Yvonne Rademacher

Young Scientists Session 6

Chair: Xinyu Jiang

Young Scientists Session 7

Chair: Yoko Matsuda

Facing Giant Forecasts: The
Current State of Tsunami

Disaster Prevention in Japan

Chair: Katsuya Yamori

1. Can University - Volunteer -
Centers be a New Sector for
Disaster Relief?

Hiroaki Daimon

2. The impact of natural disasters
on China's international trade
Yongchang Meng, Peijun Shi,

Saini Yang, Man Li

3. A Comparative study on key
elements of post-disaster
recovery process in the United
States and China —Case study
of Greensburg and Nanba
Mimi Shi, Saini Yang, Juan
Du, Xiaohua Sun

4. Disaster Recovery by

Restoration of Photos flooded

1. Vulnerability Assessment of
Households Using Earthquake
Risk Modeling in the
Metropolitan Area of Shiraz,
Iran

Mehdi Sadeghi, Mohsen
Ghafory-Ashtiany, Stefan
Hochrainer-Stigler, Naghmeh

Pakdel-Lahiji

2. Relationship between
Mortality Rate and Topography
or Inundation Depth under the
Great East Japan Earthquake
Saki Yotsui, Maki Koyama,

Aiko Furukawa, Junji Kiyono

3. Study on the Occurrence

Probability Model of

1. ANew Method of Learning
About the Experiences of
Disaster: A Case Study of
Fixed-Point Photographs after
the Great Hanshin-Awaji
Earthquake

Junko Takamori, Hironori

Yamaguchi, Tomohide Atsumi

2. The Challenges Of Building
Disaster Resillient Cities In
Developing Nations — A case
study of Nigeria

Onalaja Oluwalana J.

3. Reconstruction of historical
paddy rice yield spatial
distribution based on multi-year

satellite images

1. Overview of tsunami
evacuation initiatives in Japan

Katsuya Yamori

2. An Ethnographic Approach to
Enhance Disaster Education and
Tsunami

Evacuation

Yingying Sun, Seiji Kondo,

Katsuya Yamori

3. Impact Analysis of sampling
error on the Behavior model of
human concerning evacuation
planning

Fuko Nakai, Michinori
Hatayama, Katsuya Yamori

4. Tsunami evacuation
evaluation system for plan
development of community

based evacuation
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by March 11 Tsunami:
Opportunity to collaboratively
remember the past even with
those who passed away
Ryohei Miyamae, Tomohide

Atsumi

5. Adapting to Climate Change:
Local Governance and
Municipal Planning in Nova
Scotia

Brennen Vogel

Earthquake-Induced Landslides:

A case of the Ms8.0 Wenchuan
earthquake

Shang Jinglu

4. Catastrophe-linked Securities
for Business Interruption loss
Due to Earthquakes

Tetsuya Tamaki, Hirokazu

Tatano, Yumi Kohayakawa

5. Evaluation of Effect of
Measures Against Electric
Power Supply Restriction Due
to Nankai Through Earthquake
Tetsuya Torayashiki, Yoshiaki

Kawata

Miluo Yi, Tao Ye

4. Contribution of climate
change and technological
progress to paddy rice yield in
Hunan province, China

Zhu Wang, Tao Ye, Jun Wang,

Zhuo Cheng, Peijun Shi

Michinori Hatayama, Fuko

Nakai, Katsuya Yamori

3:30 pm—4:30 pm

4:30 pm to 6:00 pm

7:00 pm—9:00 pm

Young Scientists Session: Poster and Discussion with Coffee

Panel session: Disaster Risk from Different View Points

Chair: Ana Maria Cruz

Panelist: Andrew Collins, Elisabeth Krausmann, Tomohide Atsumi, Saini Yang,

Stefan Hochrainer-Stigler

Conference Dinner — Great Hall

Saturday 1* November, 2014 (Day Three)

9:00 am — 10:00 am

10:00 am —10:10 am
10:10 am—11:20 am

Keynote Lecture Three:

Speaker: Kathleen Tierney, University of Colorado

Chair: Paul Kovacs

Coffee Break

Plenary Session Four: Case Studies in Disaster Management

Chair: Paul Kovacs

Presentation 1: Disaster management in Canada

Lapo Calamai, Director, Catastrophe Risk and Economic Analysis, Insurance

Bureau of Canada
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11:30 am — 1:00 pm

Presentation 2: Sharing on the French experience of an integrated PPP national risk

management system for natural hazards, from a visk transfer system to an IKMS for

participative governance on risk reduction strategy implementation and financing.
Roland Nussbaum, CEO Mission Risques Naturels
Presentation 3: The evolving Canadian system for natural hazard risk management, with a
Jfocus on risk reduction and financing.
Blair Feltmate, Associate Professor, University of Waterloo

Questions and discussion

Parallel Sessions Five

Room 2024 Room 2028 Room 2032 Room 2036
Strategies for Post Disaster Education, Tools, and Action Disaster Risk Management Natural Catastrophe and
Mitigation Measures for Supporting Safety and Governance Climate Change Impacts

Chair: William Siembieda

Chair: Greg Oulahen

Chair: Manas Chatterji

Chair: Jonathan Lassa

1. Overview of Japan’s Public
Support Systems for Housing
Reconstruction from Disaster
and Ongoing Challenges
towards Overcoming of Their
Limitations

Shigeki Yamanaka, Norio
Okada, Yoko Matsuda

2. Understanding the political
economy of flood disaster risk
management in the Himalayan
state of Uttarakhand in India
Jyotiraj Patra

3. Retrospective Analysis of
Community’s Concerns on
Flood Risk and Its Reduction in
Shiga prefecture, Japan

Junho Choi, Subhajyoti
Samaddar, Hirokazu Tatano

1. A Smartphone-based System
for In-house Safety Using
Augmented Reality Technology
Maki Koyama, Naoto
Yokomakura, Shigeyuki
Okada, Tadayoshi Nakashima
and Junji Kiyono

2. The role of education and
indigenous knowledge in
disaster preparedness

Sameen Masood, Muhammad

Ali Jibran

3. Structuralizing the emergency
support functions for disaster
waste management in Japan
Ryo Tajima, Nagahisa
Hirayama, Masahiro Osako

4. Study on the Role of Private
Sector to Support Disaster
Evacuees Caused by the
Fukushima Daiichi Nuclear
Power Plant

Ryosuke Aota

1. Frameworks for Building
Disaster Resilient Societies from
Policy Perspectives: Through
Case Studies of Tohoku Disaster
in Japan and “Sandy” in New
York

Mika Shimizu

2. An international perspective
on legislation for the
management of human-induced
safety risks

Alfonso Niemand

3. Development of a Disaster
Risk Index for Sustainable
Disaster Mitigation

Shingo Nagamatsu, Keiichi
Sato, Masahiro Ooi, U Hiroi

1. Assessing Loss and Damage
of Food Crops from Climate
Extremes

Jonathan Lassa

2. Water availability stress under
climate change in San Paulo
Brazil

Andre Schardong

3. Flood Disaster and Risk
Mitigation in the Ganges-Padma
River Basin in Bangladesh
Shafi Noor Islam

4. The typhoon XII in 2011
causing a great deal of damage
with rain and flooding to the
mountainous Kii Peninsula of
Japan

Baba Kensuke

— 160 —




1:00 pm —2:00 pm

2:00 pm—3:30 pm

Lunch

Parallel Sessions Six

Room 2024 Room 2028 Room 2032 Room 2036
Information Systems, Media, | Risk Management Case Economic Analysis of Implementation toward
and Decision Making Studies Disasters Resilient Society

Chair: Michinori Hatayama

Chair: Andrias Jordaan

Chair: Joanne Linnerooth-Bayer

Chair: Andrew Collins

1. Analysis of the assessment of
the state of seismicity and frame
and demographic vulnerability
of Gorgan using Geographical
Information System (GIS)

Reza Valizadeh, Farhaad
Roshani, Leila Fathi, Maruam

1. Wildfire Risk Assessment
Methodology: Case study of the
Northern Cape Province, South
Aftica.

Jordaan AJ, Jordaan AD,
Procter M

1. Production Function for the
Assessment of Economic
Impact of a Natural Disaster
Yoshio Kajitani, Hirokazu

Tatano

2. Producer’s Preferences for

1. How communication
research contributes to disaster
management: Toward an
inderdisciplinary study

Chiung-wen (Julia) Hsu

2. Building resilient societies in

Roshani, Vida Hoseinpour 2. Hazard-forming environment | Paddy Rice Insurance Attributes | Aftica

analysis: a new methodology for | and its implications for premium | Mohammed Yimer; Arba
2. Earthquake Vulnerability hazard analysis subsity policy Minch U., Ethiopia
Identification Modeling through | Baoyin Liu, Yim Ling Siu, Tao Ye, Yangbin Liu, Ming
Geographic Information Gordon Mitchell ‘Wang, Peijun Shi 3. Measuring Progress on
systems. Climate Change Adaptation:
Januar H. Setiawan and 3. Copula based rainfall analysis | 3. Education and Lessons from the Community
Immaculata Christiana for Assessment of Spatial Micro-insurance: A tool for Well-Being Analogue

Distribution of Flood Risk: dealing with natural disastersto | Bryce Gunson, Brenda
3. Building Community Considering Multiple Flood build disaster resilient societies Murphy
Engagement in an English Sources Muhammad Ali Qamar and
Village through Social Media: Xinyu Jiang, Hirokazu Tatano | Sameen Masood
Case Study of the Poo Patrol,
Marsden, West Yorkshire, UK 4. Social vulnerability to flood 4. CGE Study of Economic
Julia Meaton, Lisa Stringer hazards in Metro Vancouver, Damage Caused by a Huge

Canada Earthquake

Greg Oulahen Masato Yamazaki, Yoshinori

Sone

3:30 pm—3:45 pm Coffee Break

3:45 pm—4:50 pm

Plenary Session Five: Theme: Lessons leamed from the 2014

IDRIM conference.

Chairs: Paul Kovacs (facilitator)

Norio Okada
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Andrew Collins

Adam Rose

Joanne Linnerooth-Bayer
Keith Hipel

4:50 pm— 5:00 pm Closing Remarks
Paul Kovacs
Bijay Anand Misra
Norio Okada

(D) eI DGR
http://idrimjournal. com/
http://idrim org/
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2014 EEOFRNAFERE ERTOHREET)

1.

WIS « AR)TAR - Phisseth - SSSORRE « AR (BN « KNl « PERSRE « RS — « LU - ZEpipAs - I

— (2014) : FCFREE IS OR300 T DU KA Z B D019, HARSAEFRSCE B2 V127, Vol.70,No.2, pp.

1.446-1.450.

TSRS « FRARDEEN « ALK « PRILIEERT « AR 15N - BEETSRE - RIS — - ILAA - S8R - —E=IiE— (2014) -

FEGEIE AL S BB DRI AUKIEZ T DUV T, IRRSUE B2 (1), Vol.70,No.2, pp.1.476-1.480.

WILEEST - PEHzEth (2015) < WP PNHERL QMR A %5 & U 7R RUEERF o LRSS R BN ST, T ek B3 (1

PEBAYE), Vol.71,No.2, #fi.

PILIEES « ZZHHESE (2015) : BEGERICAE S WP IR KOS Cdo0 T DR EZY b, TR SEUE B2
(MPF177), Vol.71,No.2, #Ah.

Uchiyama, Y. and Nishii, T. (2014): Cold water formation in response to typhoon passages in and around Seto Inland Sea, Japan,

AOGS 11th Annual Meeting (AOGS 2014), Sapporo, Japan, Aug. 2014. (8E¥§3)

Uchiyama, Y. and Nishii, T. (2014): Heat budget analysis on cooling events associated with typhoon passages in Seto Inland Sea,

Japan, Japan Geosciences Union Meeting 2014, Yokohama, Japan, May 2014. (88%3%)
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General Collaborative Research (Project No.: 26G-08 )

Project name: Real-time personal seismic risk mitigation via structure-specific early warning systems
Principal Investigator: lunio lervolino
Affiliation: University of Naples
Name of DPRI collaborative researcher: Masahiro Kurata
Research period: 04 01, 2014 ~ 03 31, 2016
Research location: University of Naples and DPRI
Number of participants in the collaborative research: (DPRI staff: 3, non-DPRI staff: 1)
- Number of graduate students: 4
- Participation role of graduate students [ assistants for executing a shake table testing of steel testbed structures at DPRI
using the strong earthquake response simulator, developing building analysis
model and execute earthquake response analyses, programing aftershock

hazard analysis code]

Interim Research report

(1) Progress status for year 2014

In the first year of the project, the research team focused on the development of a preliminary framework for near real-time
structure-specific aftershock risk analysis. The underline concept of the framework was to integrate probabilistc damage
models for structures with aftershock hazard analysis and mainshock response monitoring. The aftershock risk for each
structure was computed near real-time by updating the pre-defined probabilistic damage model using the identified damage
state of the structure.

The construction of probabilistic damage models required the development of structure model and an incremental dynamic
analysis (IDA). A three-story one by two bay steel moment-resisting frame was selected as a benchmark structure for a
prototype analysis. The numerical model of the benchmark frame was constructed with specific emphases on the assessment
and modeling of deterioration behavior. The accuracy of the model was verified through a comparison with the results of the
shake table test for the benchmark frame in one-quarter scale. The test was conducted using the shake table at DPRI, Kyoto
University. The relationship between the damage level of the benchmark frame and the ground motion intensity was
constructed with the results of the IDA. The index for damage level was the maximum roof drift of the frame, and ductility
demand to the frame was derived from it. Meanwhile, the team investigated a method to identify the damage level though
earthquake response monitoring. The degradation of the seismic performance in terms of lateral stiffness and strength was
identified by combining the static pushover curve of the analysis model with the maximum roof drift experienced during the
earthquake. Note that a specific goal of the project was to include monitoring information to update the real-time risk
assessment.

As an imminent earthquake risk in Japan, a mainshock at the Nankai Trough subduction-zone was considered in this
benchmark study. The source area and magnitude of the mainshock referred to those predicted by the Japan Meteorological
Agency. The expected daily rate of aftershocks and probabilistic aftershock intensity at a site in Osaka was computed using the
GR law and modified Omori-law, assuming the aftershock zone was same as the mainshock zone. The empirical parameters
in the laws were defined referring the aftershock hazard in the 2011 Tohoku earthquake.

Closed-form aftershock risk analysis conditional to the magnitude and the location of mainshock and the damage state was
conducted for the benchmark structure located at the Osaka site. The probabilistic damage model was based on the

assumption of independent and identically distributed response of the structure in subsequent events. The probabilistic damage
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model and the aftershock hazard were integrated to compute a time-variant (on a daily basis) re-occupancy risk considering

evacuation or business interruption for multiple times. In the analysis, the limit state for evacuation or business interruption was

evaluated using the maximum roof drift of the frame for the simulated aftershock sequence within thirty days. The sensitivity

analysis of the re-occupancy risk to the damage state in the mainshock indicated that there are sudden increases in the

re-occupancy risk at the certain states of strength and stiffness degradation. These damage states identified in pre-event

aftershock risk analysis may be used as thresholds to make decisions when combined with the aforementioned estimation of

strength and stiffness degradation using structural health monitoring techniques.

(2) Implementation plan for year 2015

The second phase of the collaborative research focuses on the sophistication and validation of the framework for a near

real-time structure-specific aftershock risk analysis. The implementation plan for year 2015 is as follows:

Conceptual updates: To consider the accumulation of damage in sequential earthquake events, which is the case for the
aftershock hazard analysis, a concept of state-dependent structural deterioration will be explored. The state-dependent
structural deterioration considers the probability model on changing one damage state to another damage state. This
model will be a generalization of the independent increment model developed in the first part of the project. By considering
all combinations of two damage states, a matrix of the state-dependent probability damage model will be constructed.
Interfaced with aftershock hazard analysis, this model will enable to consider the sequential changes of the damage state
by aftershocks.

Building model development: In addition to low-rise steel moment resisting frame model, high-rise steel moment-resisting
frames considering structural deteriorations will be developed.

Fragility curve: Based on the concept of state-dependent structural deterioration, state-dependent fragility curves for the
low-rise and high-rise building models will be developed.

Mainshock response monitoring: Methods to classify cumulative and non-cumulative damage limits and to update

structural states through structural health monitoring will be explored.
Aftershock hazard analysis: no updates.

Aftershock risk analysis: The state-dependent fragility curve will be integrated to the aftershock risk analysis.

Alarm threshold determination: Alarm threshold for high risk of collapse will be defined for information from aftershock risk
analysis.

Framework validation: The proposed concept will be validated in numerical simulation and a shake table testing with near

real-time aftershock hazard analysis.
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