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CIENCIA TECNOLOGIA
Nuevas
Cientifico _ tecnologias e
Innovacion

0
(0'2’6
/o)

Ay
Q
C/O—
Z

"~ SOCIEDADY

& AMBIENTE %@7

Conocimiento Inceniero
Cientifico &

Adapted from: http://www.eie.or



El desarrollo de ciencia y
tecnologia

es el motor que impulsa
la economia
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desarrollo nacional



El desarrollo sostenible
debe generar
BIENESTAR SOCIAL




e 1999-2004 > Bachiller en Ingenieria Civil, UNI

e 2005-2009 > Defensa Civil, Gobierno Regional del
Callao (GRC)

* 2006-2009 > Maestria en Gestion de Riesgo de
Desastres, UNI

* 2009-2012 > PhD en Ingenieria de Tsunami,
Universidad de Tohoku

e 2012-2016 > Profesor Asistente en IRIDeS

e 2016- > Profesor Asociado en IRIDeS y adjunto a |la
Facultad de Ingenieria Civil

Miembro del sub-comité de Tsunami de |la Sociedad
Japonesa de Ingenieros Civiles (JSCE) (50 miembros a nivel
nacional, 2 extranjeros)

ldiomas: Espanol, Inglés y Japonés



Lecciones aprendidas

 Aprende todo lo que puedas, después el tiempo
se reduce y las ganas de aprender aumentan

 Encuentra un o varios Mentor(es) en tu area




Lecciones aprendidas

* Inférmate, percibe tu entorno y la situaciéon
mundial = (ldentificar Necesidades Sociales)

 Aprende a trabajar en equipo

Multi-disciplinario Trans-disciplinario Inter-disciplinario



e 2009-2012 > PhD en Ingenieria de Tsunami,
Universidad de Tohoku

2011 Terremoto de Tohoku
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International Research Institute of Disaster Science(IRIDS)
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Hazard and Risk

Human and Social
Response

Regional and Urban
Reconstruction
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Evaluation Disaster Information
Management and
Public Collaboration

Disaster Medical
Science

Disaster Science

N

Major Research Issues

Reconstruction of disaster prevention and reduction technologies
based on reality of the 2011 off the Pacific coast of Tohoku
earthquake and tsunami disaster

Construction of “Disaster area supportology” in the event of a
disaster

Advancement of anti-hazard performance and upgrading for
multiple-fail-safe in urban areas as disaster recovery projects

Research on mechanism of mega earthquake and tsunami
generation and developing of next-generation of early detection
technology of tsunamis

Establishment of disaster medical relief service system of
responding appropriately to wide area massive disaster

Rehabilitation regional and urban and creating disaster digital

<

s

Research institute in
Japan and overseas

'y

[ Private companies

Affected local
governments

archive pass for the next generation /

599

IRIDeS

International Research Institute
of Disaster Science

KERZERWFER



Hazard and Risk Evaluation Research Division

Reconstruction of disaster prevention and reduction technologies based on reality of
the 2011 off the Pacific coast of Tohoku earthquake and tsunami disaster

Research Fields

Earthquake Engineering
Tsunami Engineering

Disaster Potential Study
= Remote Sensing and Geoinformatics for Disaster Management

= Science and technology for low-frequency Risk Evaluation
= Technology for Optimum Mitigation
= Technology for global Disaster Risk



Human and Social Response Research Division

Construction of “Disaster area supportology” in the event of a disaster

Research Fields
- Disaster-Related Cognitive Science
- Affected Area Supportology
== Preservation of Historical Materials
== Social Systems for Disaster Mitigation
== Disaster Legislation
== Japanese Disaster Culture
== Comparative Mitigation Society




Regional and Urban Reconstruction Research Division

Advancement of anti-hazard performance and upgrading for multiple-
fail-safe in urban areas as disaster recovery projects

Research Fields

Se=m — Technology for Urban Resuscitation

- = Radiational Decontamination Science

. = Regional Safety Engineering

- = Disaster Robotics

= |nternational Strategy for Disaster Mitigation
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Disaster Science Research Division

Research on mechanism of mega earthquake and tsunami generation and
developing of next-generation of early detection technology of tsunamis

Research Fields

= Marine Geodesy Research

== Seismic Hazard Research

= \olcanic Hazard Research

= Geologic Hazard Research

= Atmospheric and Oceanic Disaster Research
= Space Environment Disaster Research

== Natural Disaster Research




Disaster Medical Science Research Division

Establishment of disaster medical relief service system of responding
appropriately to wide area massive disaster

| Research Fields
- |International Cooperation for Disaster Medicine
= Disaster-related Infectious Disease
= Radiation Disaster Medicine
== Disaster Psychiatry
== Disaster Obstetrics and Gynecology

== Disaster-related Public Health
== Disaster Medical Informatics
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Disaster Information Management and Public Collaboration
Division

Rehabilitation regional and urban and creating disaster digital archive
pass for the next generation

| Research Field

= Disaster Digital Archive
= Disaster Reconstruction design & Management

== |nternational and Regional Cooperation Office

Endowed Research Division

Research Field

= Earthquake induced Tsunami Risk Evaluation (Tokyo Marine)
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Comparison of IRIDeS and other disaster research institutes

Research area

Tohoku Univ.
IRIDeS

Univ. of Tokyo
E Institute

Kyoto Univ.
D Institute

Niigata Univ.
R Institute

Fukushima
Univ.
S Institute

D Institute
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Acerca del Laboratorio de Sensores Remotos y
Geoinformatica para la Mitigacion de Desastres

Critical problems since the aftermath

e

*%

How extensive was the impact (area)?

e

*

How many people are exposed, killed, and injured ?

e

*

How many structures/infrastructures are damaged ?

e

*

How extensive disaster relief activities should be deployed ?

e

*

How much amount of debris need to be removed ?

4

/
*

How much economic losses are ?

)

e

*

How much progress does reconstruction process have?

e

*




Acerca del Laboratorio de Sensores Remotos y
Geoinformatica para la Mitigacion de Desastres

In the Laboratory of Remote Sensing and
Geoinformatics for Disaster Management (ReGiD)
we develop technology for damage estimation and
rapid response support after disasters.

We enhance simulation techniques (earthquake,
tsunami, evacuation) and remote sensing
technology (satellite image, UAV, ICT) to grasp
within large areas the possible impacts to buildings
and people from a disaster.




Remote Sensing Satellite
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Tsunami Debris Mapping using
LiDAR (Light Detection and Ranging)

286,000t
(2,381 houses)

Fukuoka et al. (2013)



Tsunami Damage Detection using PALSAR
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Towards Quantitative Estimation of
Structural Damage using SAR data
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UAV d p p I |Cat| ons Damage field survey using UAV technology

Searching survivors using UAV



Enhancing Lattice Boltzmann method TS u n a m | S| m u Ia_l_IO n

for 3D tsunami simulation
Sato, 2016

Integration of tsunami fragility
curves and tsunami simulation
for damage estimation

Hayashi, 2016
| [ I

Developing tsunami fragility curves
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Tsunami Simulation
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Proyecto CREST

(Big Data)

Cooperation with

Tsunami Simulation

Application to Tokyo and Nankai Events
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Proyecto CREST o _
(Big Data) Tsunami Simulation

e Real time forecast of worse scenario of
tsunami using Gaussian probability
distribution and super conjiil
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Agent-based modeling

e Tsunami Inundation and Evacuation Simulation

press SETUP only when open
time, then use RELOAD

n making movie
vie-frame-rate" numbers of

es are compress in one second

Preparation time

0 t (min) 60

"Case 4 - Tsunami Departure Curves"

TIME: 0 min.

Mas, 2016
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Agent-based modeling

* UAV swarm planning tool

* Disaster support logistic optimization

Mas, 2016

Search And Rescue Planner (SARP)

1. Setup the environment (Disaster Area)

X0 YO DXy
494692.32 4224193.43 5
’ Import terrain DrawAreaz Close Area

2. Edit waypoints for route planning

Wstart | Wend

. .
3. Add units for the mission

4.Plan Mission (Press Button to calculate)

5. Execute the Mission (see units walk the
calculated path)

To start a new mission in
the same environment E
press REFRESH and start

oS

ticks: 1523

(marker 9): [494806.32 4224211.93]
(marker 10): [494832.82 4224200.43]
(marker 11): [494893.82 4224259.43]
(marker 12): [494931.82 4224353.43]
(marker 13): [494757.32 4224441.43]
(marker 14): [494696.82 4224421.43]
(waypoint 15): [494760.32 4224383.43]
(waypoint 16): [494811.82 4224406.93]
(waypoint 17): [494876.32 4224371.43]
(waypoint 18): [494823.82 4224367.43]
(waypoint 19): [494879.32 4224300.43]
(waypoint 20): [494845.82 4224248.43]
(waypoint 21): [494813.82 4224300.43]

These are the waypoints created so far:
Waypoint 15 at [494760.32 4224383.43]
Waypoint 16 at [494811.82 4224406.93]
Waypoint 17 at [494876.32 4224371.43]
Waypoint 18 at [494823.82 4224367.43]
Waypoint 19 at [494879.32 4224300.43]
Waypoint 20 at [494845.82 4224248.43]
Waypoint 21 at [494813.82 4224300.43]

Cuav 22): [494725.32 4224345.93]
Cuav 23): [494773.82 4224258.43]

These are the units created so far:
UAV 22 at [494725.32 4224345.93]
UAV 23 at [494773.82 4224258.43]

Calculating mission...

from step 2. Or to starta
different mission go back
to Step 1.

A UTM coordinates (X0,Y0) of image at resolution DXY

Copyright (C) Erick Mas

©



International Collaboration

Interdisciplinary projects: SATREPS Peru, Chile, Ecuador, Colombia and Mexico
Collaboration on Tsunami simulation (NOAA)
Collaboration on Remote Sensing Technologies (DLR, UN-SPIDER, Waterloo Univ.)

Collaboration on Urban simulation: SICORP project on socio-economic ABM
modeling (Israel)

By Luisa Urra
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