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El	desarrollo	de	ciencia	y	
tecnología		
es	el	motor	que	impulsa	
la	economía	

El	impulso	de	la	
economía	lleva	al	
desarrollo	nacional	

SOSTENIBILIDAD	

???	



El	desarrollo	sostenible	
debe	generar	
BIENESTAR	SOCIAL	



•  1999-2004	>	Bachiller	en	Ingeniería	Civil,	UNI	
•  2005-2009	>	Defensa	Civil,	Gobierno	Regional	del		 	 	

	 	 	Callao	(GRC)	
•  2006-2009	>	Maestría	en	Ges.ón	de	Riesgo	de	 	 	 	

	 	 	Desastres,	UNI	
•  2009-2012	>	PhD	en	Ingeniería	de	Tsunami,	 	 	 	 	

	 	 	Universidad	de	Tohoku	
•  2012-2016	>	Profesor	Asistente	en	IRIDeS	
•  2016-										>	Profesor	Asociado	en	IRIDeS	y	adjunto	a	la	

	 	 	 	 	 	Facultad	de	Ingeniería	Civil	
	
Miembro	del	sub-comité	de	Tsunami	de	la	Sociedad	
Japonesa	de	Ingenieros	Civiles	(JSCE)	(50	miembros	a	nivel	
nacional,	2	extranjeros)	
	
Idiomas:	Español,	Inglés	y	Japonés	



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

Lecciones	aprendidas	

•  Encuentra	un	o	varios	Mentor(es)	en	tu	área	



•  Infórmate,	 percibe	 tu	 entorno	 y	 la	 situación	
mundial	à	(IdenLficar	Necesidades	Sociales)	

Lecciones	aprendidas	

Mul.-disciplinario	 Trans-disciplinario	 Inter-disciplinario	

•  Aprende	a	trabajar	en	equipo	



•  2009-2012	>	PhD	en	Ingeniería	de	Tsunami,	
	 	 	 	 	 	 	Universidad	de	Tohoku	

2011	 Terremoto	de	Tohoku	

Source: https://www.youtube.com/watch?v=NSBjEvPH2j4



Disaster Information 
Management and 

Public Collaboration	

Research	ins.tute	in	
Japan	and	overseas	 Private	companies	 Affected		local	

governments	

InternaLonal	Research	InsLtute	of	Disaster	Science(IRIDS)	

Disaster Medical 
Science	

Disaster Science	

Reconstruc.on	of	disaster	preven.on	and	reduc.on	technologies	
based	on	reality	of	the	2011	off	the	Pacific	coast	of	Tohoku	
earthquake	and	tsunami	disaster 	

Construc.on	of	“Disaster	area	supportology”	in	the	event	of	a	
disaster	

Advancement	of	an.-hazard	performance	and	upgrading	for	
mul.ple-fail-safe	in	urban	areas	as	disaster	recovery	projects	

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

Rehabilita.on	regional	and	urban	and	crea.ng	disaster	digital	
archive	pass	for	the	next	genera.on	

Major	Research	Issues	

Regional and Urban 
Reconstruction	

Human and Social 
Response	

Hazard and Risk 
Evaluation	

Research	on	mechanism	of	mega	earthquake	and	tsunami	
genera.on	and	developing	of	next-genera.on	of	early	detec.on	
technology	of	tsunamis	



Hazard	and	Risk	Evalua.on	Research	Division		

Research Fields	

Reconstruc.on	of	disaster	preven.on	and	reduc.on	technologies	based	on	reality	of	
the	2011	off	the	Pacific	coast	of	Tohoku	earthquake	and	tsunami	disaster 	



Human	and	Social	Response	Research	Division		
	Construc.on	of	“Disaster	area	supportology”	in	the	event	of	a	disaster	

Research Fields	



Regional	and	Urban	Reconstruc.on	Research	Division		
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Research Fields	

Advancement	of	an.-hazard	performance	and	upgrading	for	mul.ple-
fail-safe	in	urban	areas	as	disaster	recovery	projects	



Disaster	Science	Research	Division		

Research Fields	

Research	on	mechanism	of	mega	earthquake	and	tsunami	genera.on	and	
developing	of	next-genera.on	of	early	detec.on	technology	of	tsunamis	



Disaster	Medical	Science	Research	Division	
Establishment	of	disaster	medical	relief	service	system	of	responding	
appropriately	to	wide	area	massive	disaster	
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Research Fields	



Disaster	Informa.on	Management	and	Public	Collabora.on	
Division	
Rehabilita.on	regional	and	urban	and	crea.ng	disaster	digital	archive	
pass	for	the	next	genera.on	

Endowed	Research	Division�
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Research Field	

Research Field	



Research area� Tohoku Univ. 
IRIDeS �

Univ. of Tokyo 
E Institute �

Kyoto Univ. 
D Institute �

Niigata Univ. 
R Institute �

Fukushima 
Univ. 

S Institute �
D Institute �

Hazard 
and  Risk 
Evaluation  

 
Disaster 
Science 

Earthquake, 
Tsunami �

Hazard and Risk 
 

Natural Disaster 
Science �

研究所全体 
（4部⾨，4研究
センター，3マネ

ジメントセン
ター）�

地震・⽕⼭研究
グループ 

⼤気・⽔研究 
グループ� 環境変動科学

部⾨ 
複合災害科学

部⾨ 
地域安全科学

部⾨�

地震・⽕⼭ 
研究ユニット 

兵庫県耐震⼯学
研究センター�Volcanic�

Wind and Rain �
地盤研究 
グループ 

⼤気・⽔研究 
グループ�

⽔・⼟砂防災 
研究ユニット�

Snow Storm� 雪氷防災 
研究センター�

Human & Social Response 
Human and 

Social 
Response�

地域安全科学
部⾨�

研究所全体 
（11研究会）�

Regional 
& Urban 
Reconst-
ruction 

Regional safety�
Regional and 

Urban 
Reconstruction�

Radiation 
Decontamination�

Robotics�

Medical Relief Disaster Medical 
Science �

Public Cooperation� Information 
management�

総合防災 
研究グループ�

研究所全体 
（11研究会）�

災害リスク 
研究ユニット�

International Cooperation� all over IRIDeS� 研究所全体 研究所全体�

*  マルチハザードの⾃然災害に対応，かつ低頻度・広域巨⼤災害に主眼�
    （東⽇本⼤震災，東海・東南海・南海地震災害等の地震・津波に起因する災害研究に注⼒）�
*  ⼈間・社会，地域・都市再⽣，災害医療，復興・社会連携については，それぞれに特化した部⾨を設置�

総合防災�
研究グループ�

災害リスク�
研究ユニット�

地域安全科学
部⾨�
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Comparison of IRIDeS and other disaster research institutes	



v  How	extensive	was	the	impact	(area)?	

v  How	many	people	are	exposed,	killed,	and	injured	?	
v  How	many	structures/infrastructures	are	damaged	?	
v  How	extensive	disaster	relief	ac.vi.es	should	be	deployed	?	
v  How	much	amount	of	debris	need	to	be	removed	?	
v  How	much	economic	losses	are	?	
v  How	much	progress	does	reconstruc.on	process	have?	
v  …	

CriLcal	problems	since	the	a]ermath	

~minutes	

~hours	

~days	

~weeks	

Acerca	del	Laboratorio	de	Sensores	Remotos	y	
GeoinformaLca	para	la	MiLgacion	de	Desastres	



In	 the	 Laboratory	 of	 Remote	 Sensing	 and	
Geoinforma.cs	 for	 Disaster	 Management	 (ReGiD)	
we	develop	technology	for	damage	esLmaLon	and	
rapid	response	support	ager	disasters.		
	
We	 enhance	 simulaLon	 techniques	 (earthquake,	
tsunami,	 evacua.on)	 and	 remote	 sensing	
technology	 (satellite	 image,	 UAV,	 ICT)	 to	 grasp	
within	large	areas	the	possible	impacts	to	buildings	
and	people	from	a	disaster.	

Acerca	del	Laboratorio	de	Sensores	Remotos	y	
GeoinformaLca	para	la	MiLgacion	de	Desastres	



Satellite [Optical, Thermal, SAR] 

Aircraft 
[Optical, SAR, LiDAR] 

Helicopter 
[Optical, Thermal, Video] 

~10 km 

~0.3 km 

Space Shuttle 
[Radar]	

Remote Sensing 
Platforms and Sensors 

~1000 km 

~300 km 

UAV 
[Optical, Video] 

~100 m 



Tsunami	Debris	Mapping	using	
LiDAR	(Light	Detec.on	and	Ranging)	

286,000t 
(2,381 houses)	Fukuoka	et	al.	(2013)	



Tsunami	Damage	Detec.on	using	PALSAR			

Gokon,	2012	
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•  Pre and post event satellite data (TSX, CSK, RS-2, PALSAR-2, …) 

•  Digital elevation models (ASTER GDEM, SRTM) 

•  Building footprints 

Towards	Quan.ta.ve	Es.ma.on	of		
Structural	Damage	using	SAR	data	

Reported	damage	
3,471	(destroyed)	

EsLmaLon	
3,401	(destroyed)	

Gokon	et	al.	(2014)	



Searching	survivors	using	UAV	

UAV	applica.ons	 Damage	field	survey	using	UAV	technology	

Building	3D	model	for	damage	survey	with	UAV	



Integra.on	of	tsunami	fragility	
curves	and	tsunami	simula.on	
for	damage	es.ma.on	

Tsunami	Simula.on	
Sato,	2016	

Hayashi,	2016	

Enhancing	Laoce	Boltzmann	method	
for	3D	tsunami	simula.on	

Developing	tsunami	fragility	curves	



Tsunami	Simula.on	



Tsunami	Simula.on	
Proyecto	CREST	
	(Big	Data)	



•  Real	.me	forecast	of	worse	scenario	of	
tsunami	using	Gaussian	probability	
distribu.on	and	super	compu.ng	

•  Development	of	tsunami	warning	systems	
(real-.me,	database)	

Tsunami	Simula.on	

Ohta	et	al,	2012	
Koshimura,	2016	 10-10-10	challenge	

Ø  Tsunami	source	(<10min)	
Ø  Tsunami	simulaLon	(<10min)	
Ø  10m	grid		

JMA Earthquake 
Early Warning 
(EEW)	

RAPiD	

8.7	

8.1	

Proyecto	CREST	
	(Big	Data)	



•  Tsunami	Inunda.on	and	Evacua.on	Simula.on	

Agent-based	modeling	

Mas,	2016	

Mas,	2016	



•  UAV	swarm	planning	tool	
•  Disaster	support	logis.c	op.miza.on	

Agent-based	modeling	

Mas,	2016	



•  Interdisciplinary	projects:	SATREPS	Peru,	Chile,	Ecuador,	Colombia	and	Mexico	
•  Collabora.on	on	Tsunami	simula.on	(NOAA)	
•  Collabora.on	on	Remote	Sensing	Technologies	(DLR,	UN-SPIDER,	Waterloo	Univ.)	
•  Collabora.on	on	Urban	simula.on:	SICORP	project	on	socio-economic	ABM	

modeling	(Israel)	

Interna.onal	Collabora.on	

By	HUJI	

By	Luisa	Urra	








