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Background

Background

The Association of Pacific Rim Universities (APRU) is a network of 42 premier research 

XQLYHUVLWLHV�IURP����HFRQRPLHV�DURXQG�WKH�3DFL¿F�5LP��7KH�3DFL¿F�5LP�LV�WKH�PRVW�G\QDPLF�DQG�

diverse region in the world. The world’s three largest economies are located on the Rim along with 

a rich diversity of developing and developed nations from North America, Latin America, East and 

Southeast Asia, Russia, and Australasia. Responding to the increased economic integration of the 

region and the formation of APEC, APRU was established in 1997 by the presidents of Caltech, 

Berkeley, UCLA and the University of Southern California. APRU members together have 

around two million students, 120,000 faculty members and research capabilities related to the key 

challenges facing the region. APRU seeks to advance the aspirations of its members and contribute 

WR�JOREDO�VRFLHW\�E\�����6KDSLQJ�$VLD�3DFL¿F�+LJKHU�(GXFDWLRQ�DQG�5HVHDUFK�����&UHDWLQJ�$VLD�

3DFL¿F�*OREDO�/HDGHUV��DQG����3DUWQHULQJ�RQ�6ROXWLRQV�WR�$VLD�3DFL¿F�&KDOOHQJHV��

+DYLQJ�H[SHULHQFHG� WKH�FDWDVWURSKLF�GLVDVWHU� LQ�������7RKRNX�8QLYHUVLW\�HVWDEOLVKHG� WKH�

International Research Institute of Disaster Science (IRIDeS) in April 2012. Together with 

collaborating organizations from many countries and with broad areas of specializations, based 

RQ�WKH�OHVVRQ�IURP�WKH������*UHDW�(DVW�-DSDQ�(DUWKTXDNH�DQG�7VXQDPL��,5,'H6�DLPV�WR�EHFRPH�D�

world center for the study of the disasters and disaster mitigation, leaning from and building upon 

past lessons in disaster management from Japan and around the world. In addition, IRIDeS intends 

to contribute to on-going recovery/reconstruction efforts in the affected areas, conducting action-

oriented research, and pursuing effective disaster management to build sustainable and resilient 

societies. 

,5,'H6� WRJHWKHU�ZLWK� WKH�$358�ODXQFKHG� WKH�$358�,5,'H6�0XOWL�+D]DUGV�3URJUDP� LQ�

$SULO������WR�PDUN�WKH�VHFRQG�DQQLYHUVDU\�RI�WKH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�DQG�7VXQDPL��7KH�

Program builds upon the strengths of eight APRU Multi-hazards symposia over the past decade 

in countries spanning the Pacific Ring of Fire. IRIDeS now provides secretariat services as the 

regional program hub harnessing the collective capabilities of APRU universities for cutting-edge 

research on disaster risk reduction (DRR) and recovery, shares strategies to cope with campus 

disaster risk management, and contributes to international policy making processes on DRR. In 

SDUWLFXODU��WKH�3URJUDP�IRFXVHV�RQ�VWUDWHJLHV�WR�GHDO�ZLWK�ORZ�IUHTXHQF\�KLJK�LPSDFW�GLVDVWHUV�DQG�

the role of universities in disaster management. 

7KH�NH\�DFWLYLWLHV�RI�WKH�0XOWL�+D]DUGV�3URJUDP�LQFOXGH�

● Organization of the annual summer school

● Survey the disaster preparedness of APRU universities, and promote ‘best practices’

● 2UJDQL]DWLRQ�RI�WKH�DQQXDO�$358�0XOWL�+D]DUGV�6\PSRVLXP�

●  Foster collaboration in disaster research and information/data sharing between APRU 

universities
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●  Contribute to international events on disaster risk reduction, such as the 2015 UN World 

Conference on Disaster Risk Reduction in Sendai, Japan 

7KH������VXPPHU�VFKRRO�ZDV�RUJDQL]HG�RQ�������-XO\������DW�7RKRNX�8QLYHUVLW\�DV�WKH�¿�UVW�PDMRU�

DFWLYLW\�XQGHU�WKH�0XOWL�+D]DUGV�3URJUDP��7KH�VXPPHU�VFKRRO�ZDV�DWWHQGHG�E\����SDUWLFLSDQWV�

from 9 countries, and it consisted of 17 students, 13 faculty members and 1 APRU secretariat staff. 

The agenda of the summer school and the participant list are attached in the ANNEX. 

  

 

Prof.  Susumu Satomi, President of Tohoku University and 

Dr Chris Tremewan, Secretary General, APRU at

8
th

 APRU Multi-Hazards Symposium in Tohoku University

8
th

 APRU Multi-Hazards 

Symposium in Tohoku University in  

September 2012
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Prof. Susumu Satomi

President of Tohoku University

,W� LV�DQ�KRQRU�IRU�PH�WR�ZHOFRPH�\RX�WR�7RKRNX�8QLYHUVLW\�IRU�³$358�,5,'H6�0XOWL�+D]DUGV�

Summer School Program”. I am pleased to meet all of you who gathered from various countries 

for this event.  

7KH�7RKRNX� UHJLRQ� LQFOXGLQJ�6HQGDL�&LW\�ZDV� VHYHUHO\� VWUXFN�E\� WKH�*UHDW�(DVW� -DSDQ�

(DUWKTXDNH�DQG�7VXQDPL�RQ�0DUFK����������� ,W�ZDV� WKH� ODUJHVW�GLVDVWHU�HYHQW� UHFRUGHG� LQ� WKH�

Japanese history. All the Japanese citizens were devastated by the scale of the damages. Tohoku 

University aims to work for and with the communities and local governments in the reconstruction 

SURFHVV��$V�RQH�RI�WKH�PDMRU�XQLYHUVLWLHV�LQ�WKH�DIIHFWHG�DUHDV��,�EHOLHYH�WKDW�7RKRNX�8QLYHUVLW\�KDV�

DQ�LPSRUWDQW�UROH�WR�SOD\�WR�FRQWULEXWH�WR�WKH�SURFHVV��2QH�RI�WKH�REMHFWLYHV�RI�WKLV�VXPPHU�VFKRRO�

is to share our experiences from the disaster. I hope these lectures will give you an idea on future 

disaster risk reduction.   

The establishment of the International Research Institute of Disaster Science (IRIDeS) under 

Tohoku University is one of our commitments to share our knowledge and experiences globally. 

,5,'H6�IRFXVHV�RQ�RYHUFRPLQJ�D�ORZ�IUHTXHQF\�JUHDW�GLVDVWHU�DQG�RQ�SXWWLQJ�RXU�UHVHDUFK�UHVXOWV�

LQWR�SUDFWLFH��,5,'H6�DOVR�ODXQFKHG�WKH�0XOWL�+D]DUGV�3URJUDP�WRJHWKHU�ZLWK�$358�LQ�$SULO�WKLV�

year. IRIDeS became the program hub and provides the secretariat service. This summer school is 

WKH�¿UVW�PDMRU�HYHQW�XQGHU�WKH�0XOWL�+D]DUGV�3URJUDP��

We are living in a disaster prone region. Due to urbanization, climate change, environmental 

and development issues, the disaster risks are getting increased. We have to tackle these issues in 

collaboration with various stakeholders. We must remember that universities and research institutes 

have a critical role to play in disaster risk reduction. As scientists, historians, economists, medical 

doctors, we all have different strengths to contribute to reduce disaster risks. I would like to 

emphasize that disaster risk reduction is not only the issue of science and technology. It also needs 

the aspects of history, environment, and social science. We believe that an innovative approach will 

be developed through such a collaborative environment.

As universities, we are also encouraged to strengthen the disaster preparedness capacity on 

campus. We have a responsibility to protect the lives of students and staff from next disasters. It 

will be a great contribution from all of you if you could share the ideas on this matter during the 

summer school. 

I hope this program gives you an opportunity to exchange views and experiences among the 

participants. Especially for the students, this will be also a great opportunity to meet experts in 

disaster areas.   

To conclude, I would like to thank the APRU secretariat for their kind support and cooperation. 

I wish you every success for this summer school program. Thank you. 
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Opening rem
arks

Dr. Christopher Tremewan

Secretary General of APRU

Welcome to you all on behalf of APRU. It is a pleasure and privilege to welcome a diverse, talented 

and experienced group of participants from APRU universities and other partner institutions to this 

Summer School.

)ROORZLQJ�RQ�IURP�WKH�$358�0XOWL�+D]DUG�5HVHDUFK�6\PSRVLXP�KRVWHG�KHUH�ODVW�\HDU��WKLV�LV�

WKH�QH[W�PDMRU�HYHQW�LQ�$358¶V�SDUWQHUVKLS�ZLWK�WKH�,QWHUQDWLRQDO�5HVHDUFK�,QVWLWXWH�RI�'LVDVWHU�

Science (IRIDeS) in Tohoku University. 

:H�DUH�YHU\�SURXG�WR�EH�D�PHPEHU�RI�WKDW�SDUWQHUVKLS��$V�\RX�NQRZ��WKH�$VLD�3DFL¿F�UHJLRQ�

shares the Pacific Ring of Fire and has recently suffered from a series of disasters.  These 

H[SHULHQFHV�KDYH�LPSHOOHG�XV�WR�FRQVLGHU�PRUH�GHHSO\�WKH�UROH�RI�PDMRU�UHVHDUFK�XQLYHUVLWLHV�LQ�

responding to the needs of our societies under threat of natural hazards. 

Through this Summer School, we are about to bring education and research arising from these 

H[SHULHQFHV�WRJHWKHU�LQ�ZD\V�WR�EHQH¿W�QRW�RQO\�-DSDQ�EXW�DOVR�WKH�UHJLRQ��:H�ORRN�IRUZDUG�DOVR�WR�

hearing your suggestions as to the most effective ways to do this in the future.

The region, of course, shares not only the uncertainties and risks of the Ring of Fire but also 

the challenges of a complex system effects from climate change, increasing extreme events, 

GHPRJUDSKLF�VKLIWV��UDSLG�XUEDQL]DWLRQ��IUHVK�ZDWHU�VXSSO\��HFRQRPLF�LQHTXDOLW\�DQG�PDQ\�RWKHU�

IDFWRUV��5HVSRQGLQJ� WR�XQFHUWDLQWLHV� UHTXLUHV� WLPHO\�DQG�ZHOO�IRFXVHG� UHVHDUFK�FROODERUDWLRQ�

informed by local knowledge and global science. International cooperation has become more 

important as these challenges cross all national boundaries. It is crucial that we get to know each 

other and build long-lasting relationships of trust. 

In APRU we are speaking about creating Knowledge Action Networks. This means we see that 

our task is to relate leading research to policy development and to local knowledge and needs by 

bringing researchers together with policy makers and community leaders.  

APRU is a network of 42 research universities around the Pacific Rim, and adding up the 

capability of all these institutions, we are working with around 120,000 academics and two million 

students. We aim to mobilise this constituency around our strategic priority of ‘Partnering on 

6ROXWLRQV�WR�$VLD�3DFL¿F�&KDOOHQJHV¶��7KLV�SDUWQHUVKLS�ZLWK�7RKRNX�8QLYHUVLW\�LV�RQH�RI�WKH�NH\�

activities under this priority. 

2Q�WKH�¿QDO�GD\�RI�WKLV�HYHQW�ZH�DUH�JRLQJ�RQ�D�¿HOG�WULS�WR�VHH�VRPH�RI�WKH�SK\VLFDO�HIIHFWV�

and hear the human stories from the affected areas in the Tohoku region. This kind of experience 

DOZD\V�PDNHV�XV�UHDOL]H�WKDW�ZH�GHDO�ZLWK�WKHVH�LVVXHV�QRW�RQO\�IURP�D�VFLHQWL¿F�DVSHFW�EXW�DOVR�

in their human dimension. This also attests to the wisdom of this university including the social 

sciences as well as the physical sciences within IRIDeS. 

Finally, I wish to express again my gratitude to President Satomi for hosting this event and for 

his support of the partnership with APRU. I also thank the organizing team who has constructed 

such an interesting program for the next few days. Thank you so much.
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Prof. Fumihiko Imamura

Deputy Director, Prof. of Tsunami Engineering, IRIDeS, Tohoku University

It has been a year since the International Research Institute of Disaster Science (IRIDeS) was 

HVWDEOLVKHG�LQ�$SULO�������,W�ZDV�MXVW�RQH�\HDU�DIWHU�WKH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�DQG�7VXQDPL�

occurred in 2011. We have started a new body of research, education and social contribution in 

Tohoku University. We have many lessons to share with you.

:H�DUH�YHU\�IRUWXQDWH�WR�LQLWLDWH�WKH�$358�,5,'H6�0XOWL�+D]DUGV�3URJUDP�ZLWK�$358��7KLV�

VXPPHU�VFKRRO� LV� WKH�ILUVW�PDMRU�DFWLYLW\�XQGHU� WKH�3URJUDP��,W� LV� LQGHHG�RXU�JUHDW�SOHDVXUH� WR�

ZHOFRPH�\RX�WR�7RKRNX�8QLYHUVLW\�IRU�WKLV�VXPPHU�VFKRRO��$V�\RX�NQRZ��WKH�*UHDW�(DVW�-DSDQ�

(DUWKTXDNH�DQG�7VXQDPL�FDXVHG� WUHPHQGRXV�GDPDJHV� WKRXJK�ZH�LQ�-DSDQ�KDYH�H[SHULHQFHG�D�

QXPEHU�RI�HDUWKTXDNHV�DQG�WVXQDPLV�DV�ZHOO�DV�KDYH�GHYHORSHG�YDULRXV�GLVDVWHU�ULVN�UHGXFWLRQ�

measures. We have never stopped fighting with such natural disasters in our history. Through 

these experiences, we have developed new technology and sciences to introduce a variety of risk 

DVVHVVPHQW�WRROV�DQG�HGXFDWLRQDO�PDWHULDOV��+RZHYHU��HYHQ�WKHVH�WRROV�DQG�PDWHULDOV�DUH�QRW�\HW�

VXI¿�FLHQW�WR�VWRS�RFFXUULQJ�QDWXUDO�GLVDVWHUV��:H�QHHG�WR�SXW�PRUH�HIIRUWV�WR�UHGXFH�ULVNV��DQG�LW�LV�

why we are here to discuss what we should do more in case of natural disasters. 

For this summer school programme, we have invited the speakers from Tohoku University 

as well as others universities. Today, we have 6 lectures. I will speak more about the roles and 

activities of IRIDeS and introduce our efforts and cooperation with local stakeholders in the 

UHFRYHU\�DQG�UHFRQVWUXFWLRQ�SURFHVV�IURP�WKH������*UHDW�(DVW�-DSDQ�(DUWKTXDNH�DQG�7VXQDPL��7KH�

VHFRQG�VSHDNHU�LV�3URI��0DQDJL�IURP�WKH�*UDGXDWH�6FKRRO�RI�(QYLURQPHQWDO�6WXGLHV�DQG�KH�ZLOO�

WDON�DERXW�WKH�HFRQRPLF�LPSDFW�RI�WKH������(DUWKTXDNH�DQG�7VXQDPL��,Q�WKLV�DIWHUQRRQ��LW�VWDUWV�

with Prof. Shuto who has very long experiences in the research on the tsunami in Japan and other 

FRXQWULHV��7KHQ��LW�LV�IROORZHG�E\�3URI��0RWRVDND�ZKR�ZLOO�VSHDN�DERXW�WKH�HDUWKTXDNH�HQJLQHHULQJ�

and the disaster preparedness experiences in Tohoku University. Also we have invited the city 

of Sendai who will introduce their activities in the reconstruction process and their commitment 

towards the 2015 UN World Conference on Disaster Risk Reduction in Sendai. The last lecture for 

WRGD\�LV�3URI��0XUDR�ZKR�VSHDNV�DERXW�WKH�UHYLHZ�RI�WKH�+\RJR�)UDPHZRUN�IRU�$FWLRQ�DGRSWHG�LQ�

2005. This is our important framework to mitigate disaster risks and strengthen our disaster risk 

reduction capacity. Tomorrow, we will have three more lectures, starting with Mr. Suzuki from 

7DJDMR�FLW\��7KLV�LV�DQRWKHU�DIIHFWHG�DUHD�E\�WKH�'LVDVWHU�LQ�������3URI��5XQGOH�IURP�8QLYHUVLW\�RI�

&DOLIRUQLD��'DYLV��ZLOO�JLYH�D�OHFWXUH�RQ�WKH�ZHE�EDVHG�DSSURDFK�WR�HDUWKTXDNHV��7KH�ODVW�OHFWXUH�LQ�

this summer school will be provided by Prof. Romero from University of Chile on his experiences 

DQG�YLHZV�RQ�WKH�&KLOH�HDUWKTXDNH��,�DP�YHU\�SURXG�RI�D�YDULHW\�RI�WKHVH�SUHVHQWDWLRQV�DQG�,�KRSH�

you will learn a lot from their knowledge and experiences. 

$JDLQ��WKDQN�\RX�YHU\�PXFK�IRU�\RXU�SDUWLFLSDWLRQ�DQG�HQMR\�WKH�VXPPHU�SURJUDP��
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Role of IRIDeS in Tohoku University / Damages due to the 2011 
East Japan Earthquake and Tsunami, and the Lessons
Fumihiko Imamura
Deputy Director, Prof. of Tsunami Engineering, IRIDeS, Tohoku University

+DYLQJ�H[SHULHQFHG� WKH�FDWDVWURSKLF�GLVDVWHU�FDXVHG�E\� WKH�(DVW� -DSDQ�HDUWKTXDNH�DQG� WVXQDPL� LQ�������

Tohoku University established the International Research Institute of Disaster Science (IRIDeS). Together with 

collaborating internal and inter-national organizations/universities from many countries and with broad areas of 

specializations and countries, the IRIDeS conducts the world-leading research on natural disaster science and 

disaster reduction/mitigation. One of significant activities of international collaboration is the APRU-IRIDeS 

Multi-hazards Program started in 2013 with the aims to build upon the strengths of eight APRU Multi-hazards 

symposia over the past decade in countries spanning the Pacific Ring of Fire and to harness the collective 

capabilities of APRU universities for cutting-edge research on disaster risk reduction (DRR) and recovery. 

And the program should share strategies to cope with campus disaster risk management, and contribute to 

international policy making processes on DRR.

7KH�0DUFK����������(DVW�-DSDQ�HDUWKTXDNH� WVXQDPL�GLVDVWHU�GHYDVWDWHG� WKH�3DFLILF�FRDVW�RI�QRUWKHDVWHUQ�

part of Japan. The large number of casualties more than 19,000 and several types of tsunami impact such as 

inundation in a large area, destructive force, and change of topography due to the erosion and deposition (Fig.1) 

are reported. The tsunami seems to have triggered nearly every imaginable kind of tsunami damage: destruction 

RI�FRDVWDO� VWUXFWXUHV�� WLGH�WVXQDPL�FRQWURO� IRUHVWV��KRXVHV��EXLOGLQJV�� DQG� LQIUDVWUXFWXUH�GXH� WR� IORRGLQJ��

WRSRJUDSKLFDO�FKDQJH�GXH�WR�HURVLRQ�DQG�VHGLPHQWDWLRQ��UXEEOH��RIIVKRUH�DTXDFXOWXUH�UDIWV��DQG�VKLSV�VHQW�DGULIW��

IODPPDEOH�PDWHULDOV�VSLOOHG�DQG�RQ�ILUH��GDPDJH�WR�WUDQVSRUWDWLRQ�QHWZRUNV�VXFK�DV�URDGV�DQG�UDLO��LQFOXGLQJ�

UROOLQJ�VWRFN���DQG�HYHQ� WKH� LPSDFW�RQ� IDFLOLWLHV�VXFK�DV�QXFOHDU�DQG� WKHUPDO�SRZHU�SODQWV��:H�KDYH�EHHQ�

REWDLQLQJ�UHVXOWV�RI�¿HOG�VXUYH\V�DV�ZHOO�DV�DQDO\VLV�E\�D�QXPHULFDO�VLPXODWLRQ�DQG�VDWHOOLWH�LPDJH�DQDO\VLV�ZLWK�

ground truth data, to obtain the data of the tsunami and its disaster, and identify extent of tsunami inundation and 

damage, and lessons.

%DVHG�RQ�WKH� OHVVRQV�IURP�WKH������(DVW�-DSDQ�HDUWKTXDNH�DQG�WVXQDPL�GLVDVWHU��)LJ����� ,5,'H6�DLPV�WR�

become a world centre for the study of the disasters and disaster mitigation, learning from and building upon 

SDVW�OHVVRQV�LQ�GLVDVWHU�PDQDJHPHQW�IURP�-DSDQ�DQG�DURXQG�WKH�ZRUOG��7KH������(DVW�-DSDQ�*UHDW�(DVW�-DSDQ�

HDUWKTXDNH�DQG�WVXQDPL�GLVDVWHU��WKURXJKRXW�WKH�,5,'H6�ZLOO�FRQWULEXWH�RQ�JRLQJ�UHFRYHU\�UHFRQVWUXFWLRQ�HIIRUWV�

in the affected areas, conducting action-oriented research, and pursuing of disaster reduction effective disaster 

management towards to build sustainable and resilient societies.

Although reconstruction plans have been drawn up for the areas affected by the disaster in 2012, many local 

LVVXHV�UHPDLQ�XQUHVROYHG��YLJRURXV�GHEDWH�FRQWLQXHV�UHJDUGLQJ�VSHFL¿F�LVVXHV��)LJ����DQG�DERXW�ZKLFK�SURMHFWV�

should be implemented. Previous measures to address tsunami have been based on a comprehensive approach 

involving physical infrastructure to protect existing communities combined with evacuation systems and 

community-building efforts to address situations when such physical infrastructure is overcome. Although these 

three elements (physical infrastructure, intangible systems, and community building) remain unchanged, we hope 

WKH�¿UVW�VWHS�WKLV�WLPH�FDQ�EH�WR�UHDFK�FRQVHQVXV�RQ�DQ�DSSURDFK�WRZDUG�GLVDVWHU�PLWLJDWLRQ��VDIHW\�OHYHO��WKDW�FDQ�

then be applied to a review of residential and other land use (building restrictions) that fosters the development 

of disaster-resilient communities. 
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Presentations

Fig.1 Damage due to the 2011 tsunami, causing erosion and deposition on the coast in Sariku

Fig.2  Attack of the 2011 tsunami on the coast with the green belt which was constructed by Mr.Data 400 years ago based on the experience of the damage 

in the 1611 earthquake and tsunami

Fig.3 Idea of tsunami resistant city with multi-layer reduction system (Nature, 2012)
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DISASTER
Shunsuke Managi
$VVRFLDWH�3URIHVVRU�RI�*UDGXDWH�6FKRRO�RI�(QYLURQPHQWDO�6WXGLHV��7RKRNX�8QLYHUVLW\

7KH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�DQG�7VXQDPL�FDXVHG�VHYHUH�GDPDJHV�HVSHFLDOO\�DW� WKH�FRDVWDO�DUHD��$OPRVW�

all the buildings were destroyed by the disaster, and the people were totally shocked by seeing the devastation 

through the tragic pictures and videos. On the other hand, there were also the areas that were less affected, and 

the impact by the disaster was not as severe as other areas badly affected. It has proved that the current standard 

of infrastructure and architecture in Japan is fairly strong and to be proud of.

Normally, the media shows especially the damages which are very striking and severe, and at a result, those 

information created the misunderstanding among the public concerning the situation of the affected areas. For 

H[DPSOH��WKH�WVXQDPL�OHIW�D�ODUJH�TXDQWLW\�RI�GHEULV��DQG�VRRQ�D�SUREOHP�RQ�ZKHUH�WR�GLVSRVH�WKH�GHEULV�DURVH��7KH�

LQLWLDO�LQIRUPDWLRQ�DQG�PHVVDJH�ZDV�WKDW�WKH�TXDQWLW\�ZDV�WRR�PXFK�WR�GLVSRVH�RQO\�LQ�WKH�7RKRNX�UHJLRQ�DQG�WKH�

VXSSRUW�IURP�RWKHU�DUHDV�ZDV�QHHGHG��7KHUHIRUH��WKH�JRYHUQPHQW�UHTXHVWHG�RWKHU�SUHIHFWXUHV�DQG�FLWLHV�WR�KHOS�LWV�

disposal providing the subsidiary to those who accept the debris. A number of cities raised their hands to respond 

WR�WKH�UHTXHVW��%DVHG�RQ�RXU�VXUYH\�FRQGXFWHG�RQH�PRQWK�DIWHU�WKH�GLVDVWHU��LW�ZDV�IRXQG�RXW�WKDW�WKH�TXDQWLW\�RI�

debris was less than estimated by the government. It often happens that the actual situation is different from the 

one that has been already reported by media and governments. It is crucial to provide the right information to the 

right person, otherwise, it may lead to development of a wrong plan and strategy.    

With regard to the nuclear power, a number of organizations and associations have been involved in the 

nuclear power issue, and the information provided by them are often confusing and missing the main points. 

What we have learned from the experiences of the nuclear disaster in Fukushima is that it is crucial to have a 

variety of energy sources. The public sentiment on the nuclear power is very complex. When the climate issue 

VWDUWHG�DWWUDFWLQJ�SHRSOH¶V�DWWHQWLRQV�� WKH�JRYHUQPHQW�SURPRWHG�WKH�QXFOHDU�SRZHU�HQHUJ\��+RZHYHU��DIWHU� WKH�

accident in Fukushima, the public’ interest was moving from the climate change to a renewable energy. On the 

other hand, people hardly accept 20% rise of energy cost expected if all the nuclear power plants were stopped. 

In other Asian countries, the debates and discussions on the nuclear power have been very active, and their 

attentions to the future action and decision by the Japanese government are extremely high. 

,Q�RUGHU�WR�DFFHOHUDWH�WKH�HFRQRPLF�UHFRYHU\�LQ�WKH�ORFDO�DIIHFWHG�DUHD��LW�LV�FUXFLDO�WR�DYRLG�WKH�RXWÀRZ�RI�WKH�

population. From the survey result, it was found out that if people can expect high income and others will remain 

LQ�WKH�DUHD��WKH\�DUH�ZLOOLQJ�WR�FRQWLQXH�VWD\LQJ�WKH�VDPH�DUHD��7KH�¿VKHU\�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�LQGXVWULHV�

LQ�7RKRNX�DQG�WKHUH�LV�QR�UHFRYHU\�DQG�UH�HVWDEOLVKPHQW�RI�7RKRNX�ZLWKRXW�WKH�UH�HVWDEOLVKPHQW�RI�¿VKHU\��(YHQ�

EHIRUH�WKH�WVXQDPL��WKH�SURGXFWLRQ�RI�¿VKHU\�LWVHOI�KDV�GHFUHDVHG�LQ�WKH�ODVW����\HDUV�GXH�WR�RYHU�¿VKHU\��DQG�WKH�

LQFRPH�RI�¿VKHUPHQ�LV�PXFK�ORZHU�WKDQ����\HDUV�DJR��&XUUHQWO\�� WKLV� LQGXVWU\�KHDYLO\�GHSHQGV�RQ�VXEVLGLDU\�

from the government. It has heavily damaged by Fukushima’s nuclear power plant accident and the prospect is 

very severe due to cesium and radiation problem. It is suggested to allocate more reconstruction budget for the 

reconstruction of fabrication facilities, not to reconstruct the ports as it used to be. If the subsidiary can be used 

PRUH�HIIHFWLYHO\��LW�ZLOO�SURYLGH�WKH�MRE�RSSRUWXQLWLHV�HYHQ�LQ�RWKHU�LQGXVWULHV�ZKLFK�FDQ�JHQHUDWH�WKH�LQFRPH��

It is important for us to learn from the history and experiences as many lessons learnt from disasters exist, to 

transmit and share the information to the public in easy-to-understand ways for the future. 
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A Century against Floods, Storm Surges and Tsunamis in Japan
Nobuo Shuto 
Professor Emeritus, Tohoku University 

Japan has suffered from various types of natural hazards every year. Based on these experiences, various disaster 

countermeasures have been developed. 

Flood countermeasures and reaction
To protect the Niigata Plain (rich paddy field) from floods of the Shinano River, The Okouzu Diversion 

Channel (watershed) was constructed in 1922. Then, the beach near the mouth of this new channel began to 

advance at a rate of 3 m per year. On the other hand, the beach around the river mouth began to recede. Several 

MHWWLHV�DQG�RIIVKRUH�EUHDNZDWHUV�ZHUH�EXLOW�WR�SURWHFW�WKH�EHDFK�

During 1950’s, sabo works (erosion control work) began in the mountainous areas. Construction of 

PXOWLSXUSRVH�GDPV�IRU�ZDWHU�VXSSO\��HOHFWULF�SRZHU�JHQHUDWLRQ�DQG�À�RRG�FRQWURO�DOVR�SURJUHVVHG�WR�GHFUHDVH�WKH�

sand supply to beaches. After several countermeasures were developed, a combination of offshore breakwaters 

DQG�JURLQV�ZHUH�LGHQWL¿�HG�DV�HIIHFWLYH�PHDVXUHV��,Q�VRPH�FDVHV��VDQG�DUWL¿�FLDO�QRXULVKPHQW�LV�DOVR�DGGHG��

5DSLG�XUEDQL]DWLRQ�FKDQJHV�WKH�VWDWH�RI�UXQ�RII�DQG�À�RRG��,Q�DGGLWLRQ�� LQ�PDQ\�FLWLHV�� WKH�GHYHORSPHQW�RI�

XQGHUJURXQG�WRZQV�DQG�VXEZD\V�GHYHORSHG�D�QHZ�W\SH�RI�À�RRG�GLVDVWHUV��,Q�RUGHU�WR�UHGXFH�WKHVH�LPSDFWV��WKH�

XVH�RI�DUWL¿�FLDO�XQGHUJURXQG�FKDQQHOV�IRU�À�RRG�FRQWURO�LV�SURJUHVVLQJ��,Q�DGGLWLRQ��WKH�VXSHU�HPEDQNPHQW��ZKLFK�

FDQ�EH�D�QHZ�FRXQWHUPHDVXUH�WR�À�RRGV��DOORZV�À�RRGV�WR�RYHUÀ�RZ�WKH�EDQN�ZLWKRXW�HURVLRQ��,I�WKH�ODQGZDUG�VORSH�

LV�JHQWOHU�WKDQ�����RYHUÀ�RZLQJ�FXUUHQW�YHORFLW\�ZLOO�EH�UHGXFHG�PXFK�DQG�QR�EUHDFKLQJ�LV�UHVXOWHG��7KH�ZLGH�

levee areas can be used as the town itself.

   

Storm surges
In 1934 after the Typhoon Muroto hit the Osaka, the report prepared by JSCE (Japan Society of Civil 

(QJLQHHUV��UHFRPPHQGHG�WKUHH�PHWKRGV�����FRQVWUXFWLRQ�RI�GHIHQVH�VWUXFWXUHV�����UHJXODWLRQ�RI�JURXQG�KHLJKW�IRU�

buildings and 3) regulation of land-use. 

7KH�2VDND�DUHD�ZDV�KLW�DJDLQ�E\�WKH�7\SKRRQ�-DQH�LQ�������3UREDELOLW\�DQDO\VLV�ZDV�LQWURGXFHG�IRU�WKH�¿�UVW�

time and resulted in that occurrence probability of the Typhoon Muroto of 1934 was 1 on 813 years. Seawalls 
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along canals were recommended to protect the Osaka city, and these walls could prevent the Second Muroto 

Typhoon in 1961.The Coast Law was also enacted in 1956. Based on this law, the Technical Standard for Coastal 

Protection Facilities was made in 1958. Sea dikes with three armored surfaces became the national standard.   

In 1959, the Ise Bay Typhoon hit and gave a severe damage to the city of Nagoya. In order to protect Nagoya 

Port, storm-surge breakwaters and seawalls were constructed, however, it was found out that the storm-surge 

breakwaters are not effective for storm-surge but for high wind waves that hit with storm-surge. The City of 

Nagoya also introduced a municipal ordinance, land use regulation. It divides the areas into 5 regions, and each 

region, depending on its surrounded condition and environment, has a special regulation such as no wooden 

houses are allowed or every house should have a shelter higher than 3.5 m.  

Tsunamis
After a giant tsunami hit the Sanriku District on June 15 (May 5, in lunar calendar) in 1896, the citizens 

ZHUH�UHORFDWHG�WR�WKH�KLJKHU�JURXQG��+RZHYHU��DFFRUGLQJ�WR�7DQDNDGDWH�	�<DPDJXFKL���������PDQ\�RI�UHORFDWHG�

IDPLOLHV�UHWXUQHG�WR�WKH�RULJLQDO�ORZ�ODQG��7KH�UHDVRQV�DUH�����%HDFKHV�ZHUH�WRR�IDU�IRU�¿VKHUPHQ�����'ULQNLQJ�

ZDWHUV�ZDV�LQVXI¿FLHQW�LQ�KLJK�JURXQG�����3HRSOH�ZHUH�VWURQJO\�DWWDFKHG�WR�WKHLU�DQFHVWUDO�ODQGV��DQG����7VXQDPLV�

DUH�FRPSDUDWLYHO\�LQIUHTXHQW��DQG�VR�RQ��

After the same area was struck by another tsunami on March 3 in 1933, an idea of the Comprehensive 

Tsunami Defense Countermeasures were identified: 1) (Defense structures): Coastal dikes, Sea walls, 2) 

(Tsunami-resistant town development): Relocation to high ground, Tsunami-resistant areas, Buffer zones, 

Tsunami control forests, Evacuation routes, and 3) (Disaster prevention systems): Tsunami precaution, Tsunami 

evacuation, and Memorial events

In Miyagi Prefecture, a very strict land-use regulation with legal penalty for violation was introduced. After 

this tsunami, an effort began to establish tsunami forecasting. In 1941, a tsunami warning system for the Sanriku 

District started. 

After the Chilean Tsunami in 1960, the economic development accelerated building concrete structures. 

7KH�¿UVW�WVXQDPL�EUHDNZDWHUV�LQ�WKH�ZRUOG�ZHUH�FRPSOHWHG�LQ�������0DQ\�FRDVWDO�GLNHV�DQG�VHDZDOOV�DV�ZHOO�DV�

WVXQDPL�JDWHV�ZHUH�FRQVWUXFWHG�DORQJ�WKH�FRDVW�DQG�ULYHUV��,Q�FDVH�RI�WKH������7RNDFKL�RNL�HDUWKTXDNH�WVXQDPL��

all the structures worked perfectly to prevent the tsunami. Thereafter it became a common belief that any tsunami 

could be prevented by structures. 

,Q�������D� WVXQDPL�KLW� WKH�ZHVWHUQ�VKRUH�RI�+RNNDLGR��$IWHU� WKLV�H[SHULHQFH�� WVXQDPL�UHODWHG�JRYHUQPHQW�

agencies agreed to develop the comprehensive measures to mitigate tsunami damages: the data from the largest 

WVXQDPL�LQ�WKH�SDVW�WKDW�KDV�VXI¿FLHQW�QXPEHU�RI�DFFXUDWH�UXQ�XS�GDWD�DQG�WKH�GDWD�IURP�WKH�WVXQDPL�JHQHUDWHG�

E\�WKH�ODUJHVW�HDUWKTXDNH�VXFK�DV�WKH�UHFHQW�VHLVPRORJ\��7KH�ODUJHU�RQH�RI�WKH�WZR�LV�WKH�GHVLJQ�WVXQDPL��$QRWKHU�

FRPSUHKHQVLYH�FRXQWHUPHDVXUH� LV�D�FRPELQDWLRQ�RI� WKUHH�PHDQV��0DMRU� LWHPV�DUH�DV� IROORZV�����'HIHQVH�

structures: Sea walls, coastal dikes, tsunami breakwaters, tsunami gate, 2) Tsunami-resistant town development: 

Residence on high ground, tsunami resistant buildings, tsunami control forests, and 3) Disaster prevention 
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systems: Forecasting and warning, Evacuation drills, Public education.

In 2004, a committee under the central government provided a manual for preparation of hazard maps against 

WVXQDPLV�DQG�VWRUP�VXUJHV��3URI��.DWDGD��*XQPD�8QLYHUVLW\��LQWURGXFHG�D�QHZ�PHWKRG��G\QDPLF�KD]DUG�PDS��WR�

make residents understand the importance of early evacuation.

,Q�������0D\�����WKH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�7VXQDPL�GHYDVWDWHG�WKH�7RKRNX�UHJLRQ��7KH�KLJKHVW�UXQ�

up was over 40 m, and nearly 22,000 lives were lost. The tsunami hit the Coast of the Fukushima Prefecture 

with run-up height higher than double the estimated one for defense plan. The Nuclear Power Plants, Fukushima 

No.1, TEPCO situated on the ground over 10 m high, but was hit by the tsunami 13 m high. Immerged and then 

HOHFWULF�V\VWHP�UXSWXUH�OHG�WR�WKH�VHULRXV�DFFLGHQW�RI�WKH�SODQWV��+D]DUG�PDSV�SUHSDUHG�E\�ORFDO�JRYHUQPHQWV�KDG�

a negative effect at many places. Many of them who learned they live outside the estimated inundation areas did 

QRW�WU\�WR�HYDFXDWH�DQG�ORVW�WKHLU�OLYHV��2Q�WKH�RWKHU�KDQG��HYHQ�WKRXJK�WKHLU�VFKRROV�ZHUH�VLWXDWHG�MXVW�RXWVLGH�RI�

the estimated inundation areas, the students kept the Katada’s three rules: Assumed is only assumed, do your best 

under a given condition and be a leader of evacuation and saved their lives. 

Conclusions
Structures that can mitigate damages to some extent do not work if they are not well maintained for a long 

term. At the same time, high and strong structures may act to deteriorate human’s concern of the nature. We, 

human beings easily forget even our own bitter experiences. In addition, once human activity changes the natural 

condition, a new type of disaster appears with different magnitude. The power of nature often exceeds our level 

of knowledge and learning, and we should live with the nature. This is the way to mitigate natural disasters in the 

future generation.          
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Experience of the 2011 Tohoku Earthquake
～ For stronger campus against earthquakes～
Masato Motosaka
Professor of International Research Institute of Disaster Science, Tohoku University

1. Introduction
7KH������7RKRNX�HDUWKTXDNH�ZLWK�WKH�PDJQLWXGH�RI�����EURXJKW�KXJH�GDPDJH�GXH�WR�QRW�RQO\�7VXQDPL�EXW�

DOVR�JURXQG�YLEUDWLRQ��0DQ\�JURXQG�PRWLRQ�UHFRUGV�ZHUH�REWDLQHG�E\�WKH�KXJH�HDUWKTXDNH��ZKLFK�FKDUDFWHUL]HG�

as long duration and different ground motion amplification due to geological structure. Tohoku University’s 

FDPSXVHV�ZHUH�VXIIHUHG�IURP�WKH�HDUWKTXDNH�GDPDJH�QRW�RQO\�UHVHDUFK�EXLOGLQJV�EXW�DOVR�UHVHDUFK�HTXLSPHQWV��

especially at campuses at Aobayama hill in Sendai city.

7KLV�OHFWXUH�VWDUWV�IURP�JHQHUDO�GHVFULSWLRQ�RI�WKH�7RKRNX�HDUWKTXDNH��IROORZHG�E\��HDUWKTXDNH�SUHSDUHGQHVV�

DW�WKH�XQLYHUVLW\��GDPDJH�IHDWXUH�GXULQJ�WKH�HDUWKTXDNH�DQG�WKH�UHFRJQL]HG�SUREOHPV��7KHQ�HPHUJHQF\�UHVSRQVH�

DQG�UHFRYHU\�DFWLYLWLHV�DUH�LQWURGXFHG��7RZDUG�UHFRQVWUXFWLRQ�DQG�UHVLOLHQW�FDPSXV�PDNLQJ�VSHFL¿F�SRLQWV�DUH�

H[SODLQHG��)LQDOO\�JHQHUDO�OHVVRQV�IURP�WKH�HDUWKTXDNH�DUH�DGGLWLRQDOO\�DGGUHVVHG�

 

2. Earthquake preparedness
7RKRNX�8QLYHUVLW\�HVWDEOLVKHG�D�SURMHFW��³7RKRNX�8QLYHUVLW\�HDUWKTXDNH�FRXQWHUPHDVXUH�%DVH�3URMHFW´��

DJDLQVW� WKH�H[SHFWHG�0L\DJL�NHQ�2NL�HDUWKTXDNH� LQ������KHDG�E\� WKH�DXWKRU��7KH�SURMHFW� WDFNOHG�ZLWK� WKH�

IROORZLQJ�VXEMHFWV�DV�WKH�SURMHFW�UHSRUWV�LQ�����������(DUWKTXDNH�FLUFXPVWDQFH�DQG�JURXQG�PRWLRQ�SUHGLFWLRQ����

3UHVHQW�VWDWH�VXUYH\�RI�IDFLOLWLHV�DW�HDFK�FDPSXV�IURP�KDUGZDUH�DVSHFW���,W�LV�QRWHG�WKDW�WKH�VHLVPLF�UHWUR¿W�UDWLR�

RI�XQLYHUVLW\�IDFLOLWLHV�ZHUH��������EHIRUH�WKH�7RKRNX�HDUWKTXDNH�����3UHVHQW�VWDWH�VXUYH\�RI�(DUWKTXDNH�FRXQWHU�

PHDVXUHV�DW�WKH�XQLYHUVLW\�����,QYHVWLJDWLRQ�RI�HDUWKTXDNH�FRXQWHU�PHDVXUH�DW�RWKHU�XQLYHUVLWLHV�����(DUWKTXDNH�

GDPDJH�VLPXODWLRQ�DW�WKH�XQLYHUVLW\�IRU�WKH�SUHGLFWHG�HDUWKTXDNHV�����6WUHQJWKHQLQJ�RI�IXWXUH�HDUWKTXDNH�FRXQWHU�

PHDVXUHV�SODQQLQJ�DQG�SURPRWLRQ�RUJDQL]DWLRQ�����)RFXVHG�HDUWKTXDNH�FRXQWHU�PHDVXUHV�LQ�I�\U��������³((:�

V\VWHP�LQVWDOODWLRQ�FRQVLGHULQJ�UHWUR¿W�VWDWXV�RI�XQLYHUVLW\�IDFLOLWLHV´�DQG�³3UDFWLFDO�HYDFXDWLRQ�WUDLQLQJ�IRU�WKH�

H[SHFWHG�HDUWKTXDNH´

,W�LV�QRWHG�WKDW�HDUWKTXDNH�SUHSDUHGQHVV�DJDLQVW�WKH�HDUWKTXDNH�KDG�EHHQ�GRQH�LQ�GLYLVLRQ�OHYHO��7KH�IROORZLQJ�

preparedness was done in case of ‘School of Engineering’. 1) Formulation of various manuals and planning, 2) 

Execution of disaster prevention training, evacuation drill, 3) Preparation of emergency stocks, 4) Installation of 

(DUWKTXDNH�(DUO\�:DUQLQJ�6\VWHP�����,QVSHFWLRQ�RI�HDUWKTXDNH�FRXQWHU�PHDVXUHV�DW�HDFK�RI¿FH��ODERUDWRU\

3. Damage feature at Tohoku University and recognized problems
Even if the preparedness, huge amount of facilities’ damage was occurred The estimated total loss is \ 

��������������������������������7KH�UHFRJQL]HG�SUREOHPV�GXH�WR�WKH�HDUWKTXDNH�DUH�VXPPDUL]HG�DV�IROORZV��

���6WRS�RI�HGXFDWLRQ�DQG�UHVHDUFK��UHFRYHU\�DV�VRRQ�DV�SRVVLEOH�LV�QHHGHG�IURP�%&3�YLHZ�SRLQW�����5HSHDWHG�

aftershocks cause psychological problem, 3) Building damage on Aobayama campus due to resonance to the 

DPSOL¿HG�JURXQG�PRWLRQ��UHI��WR�)LJ�����DQG�DOVR�IDLOXUH�RI�OLIH�OLQHV�DQG�ODQG�IDLOXUHV�GXH�WR�ORQJ�GXUDWLRQ�JURXQG�

PRWLRQ�����7RSSOH�RI�¿[HG�HTXLSPHQWV��DQFKRULQJ�RI�KHDY\�HTXLSPHQW��UHI��WR�)LJ���
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(a) (c)

(b) (d)

)LJ�� �'DPDJHG�DQG�GHPROLVKHG�EXLOGLQJ���D��2YHUYLHZ���E��FROODSVHG�FRUQHU�FROXPQ���F��'DPDJH�IHDWXUH�RI�WRS�Á�RRU·V�URRP���G��&UDFN�DW��UG�Á�RRU�OHYHO�E\�
partial uplifting

Fig.2 Damaged experimental equipments (Chemical Department)
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4. Emergency response and recovery activity
$V�IRU�UHVSRQVH�SROLF\�MXVW�DIWHU� WKH�HDUWKTXDNH��DFWXDO�VLWXDWLRQ�RI�6FKRRO�RI�(QJLQHHULQJ�LV�H[SODLQHG�DV�

follows. Students were recommended to go back to their home town, off-limit to the buildings to promote the 

UHFRYHU\�ZRUN��/HFWXUHV�ZHUH�FDQFHOOHG�E\�WKH�ODVW�GHFDGH�RI�$SULO�*UDGXDWLRQ�FHUHPRQ\�ZDV�DOVR�FDQFHOOHG��

&RPPXQLFDWLRQ�WR�VWXGHQWV�DQG�VDIHW\�FRQ¿�UPDWLRQ�ZHUH�FRQWLQXRXVO\�SHUIRUPHG�XVLQJ�,QIRUPDWLRQ�WUDQVPLVVLRQ�

+3��6DIHW\�&RQ¿�UPDWLRQ�6\VWHP�RI�7RKRNX�8QLY��DW�¿�UVW�FRQYHQLHQWO\�WKHQ�LQIRUPDWLRQ�WUDQVPLVVLRQ�QHWZRUN�RI�

HDFK�ODERUDWRU\�DQG�WHOHSKRQH��7KH�VDIHW\�FRQ¿�UPDWLRQ�ZDV�FRQWLQXHG�XQWLO�0DUFK�����5HFRYHU\�RI�ODERUDWRU\�

ZDV�GRQH�DV�WKH�IROORZLQJ�VWHSV��2II�OLPLW�RI�EXLOGLQJV��UDSLG�LQVSHFWLRQ�RI�EXLOGLQJV��WLG\LQJ�XS�IRU�HOHFWULFLW\�

and water supply. Then, recovery of lifelines, repair of buildings and tidying up laboratory’s inside. It is noted 

that recovery of electricity takes 24 days, water supply takes 33 days and gas takes 44days.

5. Towards reconstruction and resilient campus making against earthquakes
1RW�WR�FDXVH�WKH�VDPH�NLQG�RI�GDPDJH��WKH�IROORZLQJ�HDUWKTXDNH�FRXQWHUPHDVXUHV�ZHUH�DGRSWHG�����$GRSWLRQ�

of base-isolated building (ref .to Fig.3), 2) ductile life line countermeasure, 3) land slid countermeasures, and 4) 

HTXLSPHQWV¶�FRXQWHUPHDVXUHV�QRW�WR�WRSSOH�GRZQ�RU�LQVWDOODWLRQ�RI�EDVH�LVRODWLRQ�GHYLVH��UHI��WR�)LJ����

7KURXJK� WKH�H[SHULHQFH�RI� WKH�7RKRNX�HDUWKTXDNH�� LV�ZDV� IRXQG� WKDW� WKH�SUHSDUHG�FRXQWHUPHDVXUHV�DUH�

ZRUNHG�ZHOO�DV�IRU�FRQ¿�UPDWLRQ�RI�HYDFXDWLRQ�URXWH�E\�GLVDVWHU�WUDLQLQJ��DQG�(DUWKTXDNH�(DUO\�:DUQLQJ�6\VWHP�

makes it possible to gain available time for evacuation. Promotion of the system installation and training 

ZRXOG�EH�UHFRPPHQGHG��3UHSDUHGQHVV�RI� WKH�HPHUJHQF\�DUWLFOHV�ZHUH�ZHOO�SUHSDUHG�GXH�WR�RI¿�FH�LQVSHFWLRQ��

%XW�3UDFWLFDO� WUDLQLQJ�FRQVLGHULQJ�LQMXUHG�SHUVRQV�ZRXOG�EH�QHHGHG�DQG�LW�ZRXOG�EH�QHHGHG�WR�UHFRQVLGHU�WKH�

HYDFXDWLRQ�UHVSRQVH�SURFHGXUH�DQG�QRWL¿�FDWLRQ�DQG�VR�RQ�

Fig.3 Adoption of Base-isolated building

New building Existing building
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6. Lessons from the 2011 Tohoku earthquake
Regarding hardware, the following lessons were addressed. 1) As for seismic strength of building structure, 

new building code and promotion of seismic retrofit was effective to reduce the damage. These are mainly 

VWUXFWXUDO�HOHPHQW�RI� WKH�EXLOGLQJ��6HLVPLF�SHUIRUPDQFH�RI�QRQ�VWUXFWXUDO�HOHPHQW�DQG�HTXLSPHQWV�DUH�QRW�

VXI¿�FLHQW�FRQVLGHULQJ�WRWDO�EDODQFH�RI�WKH�EXLOGLQJ�����$V�IRU�XWLOL]DWLRQ�RI�GLVDVWHU�SUHYHQWLRQ�V\VWHP��HDUWKTXDNH�

and tsunami warning systems would be widely promoted together with disaster prevention education to promote 

WKH�QHZ�WHFKQRORJ\��6DIHW\�FRQ¿�UPDWLRQ�6\VWHP�FRPELQHG�ZLWK�((:�ZRXOG�EH�SURPRWHG��7KH�XVHIXO�VHFXULQJ�

RI�FRPPXQLFDWLRQ�WRROV��VDWHOOLWH�SKRQH��ZRXOG��EH�HI¿�FLHQWO\�XVHG��

Regarding software, the following lessons were addressed. 1) Problems of refuge plan and evacuation drill, 

���(YDFXDWLRQ�GULOO�IRU�QRW�RQO\�HDUWKTXDNH�EXW�DOVR�WVXQDPL�����(YDFXDWLRQ�GULOO�DV�FROODERUDWLRQ�RI�VFKRRO�DQG�

FRPPXQLW\�����3URPRWLRQ�RI�LQVWDOODWLRQ�RI�(DUWKTXDNH�DQG�7VXQDPL�ZDUQLQJ�V\VWHP�DQG�HYDFXDWLRQ�GULOO�XVLQJ�

these systems

7KURXJK�H[SHULHQFH�RI�WKH������7RKRNX�HDUWKTXDNH��WKH�DXWKRU�HPSKDVL]HG�WKDW�KROLVWLF�DQG�ZHOO�EDODQFHG�

HDUWKTXDNH�FRXQWHU�PHDVXUHV�DUH�QHFHVVLW\�LQ�UHFHQW�WRR�PXFK�VHFWLRQDOL]HG�VRFLHW\�DQG�WKDW�FROODERUDWLRQ�EH\RQG�

each academic field become important to lead synergic combination. Collaboration of Local governments’ 

collaboration and international collaboration are also important.

References
0DVDWR�0RWRVDND��/(66216�2)�7+(������*5($7�($67� -$3$1�($57+48$.(�)2&86('�21�

&+$5$&7(5,67,&6�2)�*5281'�027,216�$1'�%8,/',1*�'$0$*(��3URF�� ,QWHUQDWLRQDO�

6\PSRVLXP�RQ�WKH������*UHDW�(DVW�-DSDQ�(DUWKTXDNH��SS���������������

0DVDWR�0RWRVDND�DQG�.D]X\D�0LWVXML��%XLOGLQJ�GDPDJH�GXULQJ� WKH������RII� WKH�3DFLILF�FRDVW�RI�7RKRNX�

(DUWKTXDNH��6RLOV�DQG�)RXQGDWLRQV�����������������������

Fig.4 Fix to strong support frame-not to be extracted from the wall Fig.5  Installation of base-isolation device
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Building a Disaster Resistant City based on the Lessons Learned 
from the Great East Japan Earthquake and Tsunami
Hiroshi Ishikawa
Senior Director, World Conference on Disaster Risk Reduction Preparation Department, Sendai City

7KH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�7VXQDPL�GHYDVWDWHG�WKH�7RKRNX�UHJLRQ��6HQGDL�&LW\�LV�WKH�ODUJHVW�FLW\�LQ�WKH�

Tohoku region with a population of over one million. In Japan, over 15,000 lives were lost in the unprecedented 

PDJQLWXGH�����HDUWKTXDNH�DQG�HQVXLQJ� WVXQDPL��2YHU�����SUHFLRXV� OLYHV�ZHUH� ORVW� LQ�RXU�FLW\�DORQH��7KH�

economic damage in Sendai City is roughly 15.7 billion US dollars. It was the most complex and extensive 

damage that we had ever had.

Through the lessons learn from the Disaster, we believe that the following three initiatives are necessary to build 

a disaster-resistant city. 

1)  It is important to adopt the concept of “disaster risk reduction.” There is a limitation to mitigate the damages 

and impact caused by tsunami only by infrastructures and physical preventative measures such as breakwaters 

DJDLQVW�WKH�XQDQWLFLSDWHG�KXJH�WVXQDPL�DQG�HDUWKTXDNHV�

2)  It is crucial to understand the “vulnerability of the city.” Disruptions of lifeline utilities including electricity, 

water, gas and telecommunications caused tremendous confusion and problems. Due to energy shortage, 

all urban functions were declined and recovery work was hindered. Transportation was interrupted and 

communications were shut down. 

3)  Self-help, cooperation, and mutual support are considered as a basis of assistance. It is not ideal to rely on 

SXEOLF�DVVLVWDQFH�DQG�DGPLQLVWUDWLRQ��7KH�ORFDO�ERQGV�JUHDWO\�FRQWULEXWHG�WR�WKH�UHVFXH�RI�WKRVH�ZKR�UHTXLUHG�

special care and to management of disaster refuge areas. The cooperation with other municipalities is also a 

key. 

These are three initiatives toward becoming a disaster-resilient city: 

�� �'HYHORSPHQW�RI�D�GLVDVWHU�UHVLVWDQW�FLW\��GHYHORSPHQW�RI�HTXLSPHQW�DQG�IDFLOLWLHV�DQG�V\VWHPV��

This approach calls for a multi-faceted protection system which combines improving tsunami counter measures 

and reinforcing existing infrastructure, making revisions to refuge area administration policies and information 

SURYLVLRQ�V\VWHPV��DQG�¿QDOO\�LQFUHDVHG�FRRSHUDWLRQ�ZLWK�RWKHU�FLWLHV�RYHU�D�ZLGH�DUHD��

● Recognizing the disaster risk in communities and the importance of investment in disaster reduction

● Building a disaster-resistant urban infrastructure (utility lifelines, public buildings, etc)

● Taking comprehensive countermeasures against tsunami based on multiple defenses

●  Improving response capabilities for disasters (review of ecacuation centers, countermeasures for persons 

unable to return home, provisi of information, BCP formulation etc)

● Establishing systems for wide-ranging cooperation, mutual support, etc. 

2) Development of self-reliant communities based on mutual support

The government must promote cooperation and face-to-face relationships between the community, schools, 

public interest groups, and businesses before a disaster strikes in addition to pursuing higher levels of disaster 

preparedness in the community. 
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●  Promoting support activities in local communities (Countermeasures for those who need support, 

promotion of participation by women and children in disaster reduction activities)

●  Developing local human resources responsible for reconstruction and disaster reduction (Collaboration 

with local communities, schools, public entities, companies, etc)

3) Development of strong disaster-prevention awareness in citizens 

It is important to strengthen the disaster-response capability of each citizen through evacuation drills and disaster 

education. 

● +ROGLQJ�GLVDVWHU�UHGXFWLRQ�VHPLQDUV�IRU�FLWL]HQV

● Developing local leaders for disaster reduction and supporting their activities

● Improving new disaster reduction education

Sendai City has been recognized by the United Nations International Strategy for Disaster Reduction (UNISDR) 

as a role model in the 2010-2015 World Disaster Reduction Campaign “Making Cities Resilient: My City is 

*HWWLQJ�5HDG\´��,Q�DGGLWLRQ��WKH��UG�81�:RUOG�&RQIHUHQFH�RQ�'LVDVWHU�5HGXFWLRQ�LV�KHOG�LQ�6HQGDL�&LW\�LQ�������

It is a role of Sendai City to introduce the recovery process, activities to build disaster-resistant communities and 

RXU�UHFRQVWUXFWLRQ�SURMHFWV�LQ�FROODERUDWLRQ�ZLWK�YDULRXV�VHFWRUV��
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Hyogo Framework for Action 2005-2015 Review from a viewpoint
Osamu Murao
Professor of International Research Institute of Disaster Science (IRIDeS), Tohoku University

7KH�SUHVHQWDWLRQ�E\�3URI��0XUDR�DW�WKH�0XOWL�+D]DUGV�6XPPHU�6FKRRO�FRQVLVWHG�RI�WKH�IROORZLQJ�¿�YH�WRSLFV������

0HDQLQJ�RI�3URWHFWLRQ�RI�&LWLHV�LQ�WKH�+LVWRU\������'LVDVWHUV�LQ�-DSDQ�DQG�%DFNJURXQG�RI�+\RJR�)UDPHZRUN�IRU�

$FWLRQ��+)$�������'LVDVWHU�0DQDJHPHQW�DQG�'LVDVWHU�/LIH�&\FOH������2XWOLQH�RI�+\RJR�)UDPHZRUN�IRU�$FWLRQ�

�����������DQG�����$�%ULHI�5HYLHZ�RI�+)$�LQ�-DSDQ�

7KH�SUHVHQWDWLRQ�VWDUWHG�ZLWK�D�TXHVWLRQ��³ZKDW�LV�D�FLW\"´�DQG�UHIHUUHG�YDULRXV�ULVN�VXUURXQGLQJ�D�FLW\�DQG�

how cities in the world had overcome the threat of disasters and enemies (Fig.1 and Fig.2).

Japanese society has made efforts to reduce disaster damage through devastating experiences in its history 

as a disaster-prone country in the world.  The second topic focused on the remarkable disasters in Japan and 

FKURQRORJLFDO� LPSURYHPHQWV�RI�GLVDVWHU�PDQDJHPHQW� �)LJ���DQG�)LJ����� IROORZHG�E\� WKH�+)$�EDFNJURXQG�

including International Decade for Natural Disaster Reduction (IDNDR), World Conference on Natural Disaster 

5HGXFWLRQ������LQ�<RNRKDPD��DQG�:RUOG�&RQIHUHQFH�RQ�'LVDVWHU�5HGXFWLRQ������LQ�.REH�

Showing “Disaster Life Cycle,” an idea to deal with disaster management, for the third topic, it presented the 

)LYH�3ULRULWLHV�IRU�$FWLRQ�LQ�+)$�DVVRFLDWHG�ZLWK�LW�LQ�WKH�IRXUWK��)LJ����

Finally, the significance of continuous effort (Fig.6) and recent Japanese disaster management activities 

developed in this century were introduced, such as increasing tsunami evacuation towers (Fig.7) and Disaster 

5LVN�5HGXFWLRQ�(GXFDWLRQ�0RGHO�3URMHFWV�IRU�(OHPHQWDU\�6FKRROV��)LJ����

Prof. Murao mentioned that the next World Conference on Disaster Reduction will be held in Sendai in 2015, 

and that IRIDeS will contribute it as an academic organization in the venue.

  

Fig.1: A City surrounded by various risks Fig.2: Architectural design for defense
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Fig.3: Timeline of critical disaster events in Japan Fig.4: Shirahige Disaster Prevention Base

Fig.5: HFA Priority 1 on the Disaster Life Cycle Fig.6: Japanese efforts to disaster reduction

Fig.7: Tsunami evacuation tower Fig.8: Disaster Reduction Education Model Proj.
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Towards Disaster Risk Reduction City
Manabu Suzuki
&KLHI��%XUHDX�RI�5HFRQVWUXFWLRQ�3URPRWLRQ��2I¿�FH�RI�0D\RU��7DJDMR�&LW\�

7DJDMR�FLW\� LV� ORFDWHG�LQ� WKH�HDVW�RI�0L\DJL�SUHIHFWXUH�ZKLFK�LV����NP�DZD\�IURP�WKH�FLW\�FHQWHU�RI�6HQGDL��

The population is 62,513 as of May in 2013. Total 188 lives were lost, and 11,000 houses and buildings were 

GDPDJHG�DW�WKH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�DQG�7VXQDPL�RQ����0DUFK�������$IWHU�WKH�HDUWKTXDNH��WKH�ODUJH�

VFDOH�WVXQDPL�ZDUQLQJ�DQG�HYDFXDWLRQ�DQQRXQFHPHQW�ZHUH�LVVXHG��WKHQ�LPPHGLDWHO\��WKH�KHDGTXDUWHUV�IRU�GLVDVWHU�

control was established. Within 1 hour after the tremor, the tsunami (the highest 4.6m) came to the city, and one 

third of the city was inundated by the water.    

$�¿�UH�EURNH�RXW�DW�WKH�/3*��/LTXH¿�HG�SHWUROHXP�JDV��FRPSOH[��7KH�VLWXDWLRQ�ZDV�YHU\�VHULRXV��DQG�QR�RQH�

ZDV�DEOH�WR�JR�FORVHU�WR�WKH�DUHD��8QGHU�WKH�VQRZ�IDOOV�� WKH�VHOI�GHIHQVH�IRUFH�DQG�WKH�¿�UH�GHSDUWPHQW�VWDUWHG�

the evacuation support. More than 10,000 people evacuated by themselves and stayed at the various evacuation 

centers. The life and the situation in the centers were very severe and challenging. The information became 

LQWULFDWH�DQG�FKDRV��0RVW�RI�WKH�IDFWRULHV�DQG�RI¿�FHV�ZHUH�WRWDOO\�GHVWUR\HG��7KH�QH[W�GD\��ZKHQ�,�VDZ�WKH�DUHD�

VXEPHUJHG�E\�WKH�WVXQDPL�ZDWHU�DQG�WKH�DUHD�EXUQHG�RXW�E\�¿�UH��,�KDG�D�IHHOLQJ�RI�VDGQHVV�DQG�DQJHU��EXW�,�GLG�

QRW�NQRZ�WR�ZKRP�,�VKRXOG�GLUHFW�WKH�IHHOLQJ��,�ZDV�MXVW�VWXQQHG�ZLWK�DQ[LRXVQHVV�ZLWKRXW�KRSH���������

7KRXJK�7DJDMR�KDG� WUHPHQGRXV�GDPDJH�E\� WKH�GLVDVWHU�� DOO� WKH� FLWL]HQV�KDG� D� YHU\� VWURQJ�ZLOO� IRU�

reconstruction. The city itself is very small and there is no other land that we can move in and no land at the 

KLJKHU�SODFH��WKHUHIRUH��ZH�KDG�QR�FKRLFH�WR�VWDUW�WKH�UHFRQVWUXFWLRQ�RQ�WKH�VSRW��:H�VHW�WKH���PDMRU�JRDOV��QDPHO\��

1) Reconstruction of citizens’ lives and of industry, 2) Securing safety and security, 3) Sharing the experiences 

IURP�WKH�(DUWKTXDNH�DQG�7VXQDPL��

7KHUH�DUH���RQ�JRLQJ�UHFRQVWUXFWLRQ�SURMHFWV�WKDW�PDGH�D�SURJUHVV��2QH�RI�WKHP�LV�WKH�UHFRQVWUXFWLRQ�IRU�WKH�

street plants near the factory areas. By replanting all these trees, we hope this areas will be reconstructed towards 

WKH�FRPIRUWDEOH�IDFWRU\�DUHDV��7KH�VHFRQG�SURMHFW�LV�WR�GHYHORS�WKH�GLVDVWHU�SXEOLF�KRXVLQJ�FRPSOH[��7DJDMR�FLW\�

plans to establish 532 houses in 4 areas. In the Sakuragi-area, the construction work has been already initiated 

and will be completed in autumn 2014. The childcare center will be also attached to the public housing complex. 

We hope it will become a place for children to play and for elderly people to meet and for everyone to develop a 

strong bond. Also we build the complex that can be a place to evacuate in case of emergencies. 
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We are willing to adopt the concept of disaster risk reduction (DRR) which can minimize the damage. One of 

the DRR measures is multiple-defenses. We plan to build sea-walls against the great tsunami in order to weaken 

the impact of tsunami. Also, we strengthen the capacity of communication and early warning of tsunami such 

DV�'55�UDGLR��DUHD�PDLO��,Q�RUGHU�WR�HYDFXDWH�DV�TXLFNO\�DV�SRVVLEOH��WKH�HYDFXDWLRQ�URDG�WR�KLJKHU�SODFHV�DQG�

evacuation tower and buildings plan to be constructed. Developing these multiple DRR measures is one of the 

most effective DRR measures. 

Secondly, we try to collect and accumulate the DRR technologies. One of them is the research and 

GHYHORSPHQW�RI�D�SODQW�IDFWRU\�WKDW�SURGXFHV�OHWWXFH�ZLWK�/('�DUWL¿FLDO�OLJKWV��,Q�WKH�IDFWRU\������OHWWXFHV�DUH�

produced per day and sold at the markets. Because of this innovation, it will become possible to produce crops 

sustainably in case of emergencies due to extreme weather and air pollution. Securing food is one of the priorities 

under the emergencies.    

The third one is to promote DRR education. As local governments, it is our important role to develop 

LQIUDVWUXFWXUHV�ZLWK�PXOWLSOH�GHIHQVH��KRZHYHU�� LW� LV�HTXDOO\�LPSRUWDQW� WR�KDYH�WKH�SUHSDUHGQHVV�E\�HGXFDWLRQ�

strengthening the capacity of survival, self-help and protection. For disaster education, a DRR handbook was 

developed together with the International Research Institute of Disaster Science (IRIDeS), Tohoku University 

that includes the important information at the disaster response and recovery. It will be distributed to all families, 

and we hope it will encourage the discussions on the preparedness among the family members. In addition, the 

schools plan to start the classes using the handbook. In order to promote the DRR education domestically and 

internationally, we established the archives that include records, images, and disaster experiences. It aims to 

UHÀHFW�WKH�YRLFHV�RI�FLWL]HQV�DQG�JURXSV��DQG�VKDUH�WKH�LQIRUPDWLRQ�RQ�WKH�+3�����

:H�PDGH�WUHPHQGRXV�ORVV�GXH�WR�WKH�WVXQDPL��+RZHYHU��ZH�JDLQHG�ORWV�RI�H[SHULHQFHV��ZLVGRP��VXUYLYLQJ�

skills as well as incredible support from all over the world. We also had strong determination to start the DRR 

measures and we plan to change our way of thinking from negative to positive in the process of reconstruction. 

With our current various DRR efforts, we aim to build a resilient city. 
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A Web-Based Approach to Global Earthquake Forecasting
Online Tools for Global Disaster Risk Management
John B. Rundle
'LVWLQJXLVKHG�3URIHVVRU�DQG�6HQLRU�$GYLVRU�WR�$358�0+�3URJUDP
Departments of Physics and geology, University of California Davis

*UHDW�QDWXUDO�GLVDVWHUV�DUH�LQFUHDVLQJ�LQ�WKHLU�LPSDFWV�SULPDULO\�EHFDXVH�RI�WKH�PRYHPHQW�RI�JURZLQJ�SRSXODWLRQV�

into at-risk regions.  In addition, the rising expense of coping with these problems is falling more and more 

on the public rather than on governments, which are often overwhelmed by the expense and complexity of the 

SUREOHP���7KH�PRVW�REYLRXV�FDVH�RI�WKLV�LV�+DLWL��ZKRVH�UHFRYHU\�IURP�WKH����-DQXDU\������0����3RUW�DX�3ULQFH�

HDUWKTXDNH�UHPDLQV�SUREOHPDWLF�� �$QRWKHU�H[DPSOH� LV� WKH�VHFRQG�0����&KULVWFKXUFK��1=�HDUWKTXDNH�ZKLFK�

caused more than $30 billion USD in damages. It has been estimated that it may take 50 to 100 years to fully 

UHFRYHU��VHH��H�J���KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�����B&KULVWFKXUFKBHDUWKTXDNH��

7KH�:RUOG�:LGH�:HE�RIIHUV�PDQ\�QHZ�DQG�XQLTXH�

opportunities to address problems and challenges 

associated with great natural disasters.  These 

examples of complex natural dynamics often 

occur as cascading events, such as the failure of 

the Fukushima reactors following the March 11, 

�����0����7RKRNX�HDUWKTXDNH�� �*UHDW�GHVWUXFWLYH�

events typically involve four phases:  Anticipation, 

Mitigation, Response and Recovery.  

Each of these phases has time scales associated 

ZLWK�WKHP��DQG�HDFK�UHTXLUHV�GLVWLQFW�DSSURDFKHV�DQG�WHFKQRORJLHV� WR�DGGUHVV� WKHP�� �7KH�$QWLFLSDWLRQ�SKDVH�

LQYROYHV� IRUHFDVWLQJ� WKH�GLVDVWHU�RYHU�D�YDULHW\�RI� WLPH�SHULRGV�� � ,QWHUPHGLDWH� WHUP�HDUWKTXDNH�IRUHFDVWLQJ�

LQYROYHV� WLPH�VFDOHV�RI�PRQWKV� WR�GHFDGHV�� �5HDO�WLPH�HDUO\�ZDUQLQJ� IRU�HDUWKTXDNHV� LV�D� VSHFLDO�FDVH�RI�

Anticipation, but has time scales of only seconds.  Real-time warning for hurricane and typhoon landfalls is 

another special case with time scales of hours.  Mitigation occurs over days to years, Response over time scales 

of hours to weeks, and Recovery over time scales of weeks to years.  Solutions associated with these phases 

XWLOL]H�VSHFLDO�NQRZOHGJH�IURP�D�YDULHW\�RI�¿�HOGV�LQ�SK\VLFDO�VFLHQFH��HQJLQHHULQJ��VRFLDO�DQG�PHGLFDO�VFLHQFH��

DQG�HFRQRPLFV�DQG�¿�QDQFH���

Modern information technologies have the potential to unify many of these tasks within a common 

organizational framework.  Forecasts are computed using automated computational approaches via data mining 

and simulations, and are disseminated using IT portal technologies.  Planning involves communication and 

scenario analysis, which can use approaches as diverse as spreadsheet analysis and video gaming.  Response 

LQYROYHV�UHDO�ZRUOG�SUDFWLFH�DQG�VLPXODWLRQ�XVLQJ�¿�UVW�UHVSRQGHUV�DQG�WKHLU�HTXLSPHQW���$QG�5HFRYHU\�LQYROYHV�

QRYHO�¿�QDQFLDO�DSSURDFKHV��¿�QDQFLDO�DQDO\VHV�DQG�PDUNHW�EDVHG�DSSURDFKHV���7KHVH�LVVXHV�DUH�VXPPDUL]HG�LQ�WKH�

table shown in Figure 1.  

Overshadowing all of these areas is the availability of modern IT, and in particular, social networking 

technologies.  These played an important role in responding to the disaster of the March 11, 2011 Tohoku 

HDUWKTXDNH��H�J���http://arxiv.org/abs/1109.1618����2WKHU�WHFKQRORJLHV�VXFK�DV�)DFHERRN��*RRJOH���DQG�,QVWDJUDP�

Figure 1
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LOOXVWUDWH�WKH�SRWHQWLDO�IRU�,7�WR�FRQWULEXWH�WR��VROXWLRQV�LQ�WKH�XQIROGLQJ�FDVFDGLQJ�SURFHVVHV�RI�PDMRU�GLVDVWHUV���

<HW�PRVW�RI� WKHVH�WHFKQRORJLHV��GHVLJQHG�IRU� WKH�SXEOLF��DUH�RIWHQ�QRW�ZHOO�VXLWHG�WR�WKH�GLVWLQFW�QHHGV�RI� WKH�

disaster management communities.  

In the lecture, I discussed new approaches to these 

problems.  These approaches, grounded in a variety 

of modern IT, involve the computation and global 

dissemination of data from data-driven forecasts, data-

mining, and simulation methods.  Development and 

use of portal technologies, collaboration and social 

interaction websites, will be critical.   Computational 

methodologies are only useful in a modern context if 

they are implemented with accessible User Interfaces 

�8,V��� �+HUH�ZH�GLVFXVV� WKH�GHYHORSPHQW�DQG�XVH�

of these methods as exemplified by four websites:  

ZZZ�TXDNHVLP�RUJ , www.e-decider.org , www.openhazards.com , and http://social.openhazards.com .   Of 

course, these approaches involve a variety of challenges, which are summarized in Figure/Table 2.

The website www.openhazards.com was organized and initiated to fill the widespread need for global 

HDUWKTXDNH�IRUHFDVWLQJ��DQG�LWV�FRPPXQLFDWLRQ�WR�WKH�JOREDO�SXEOLF���,W�KDV�VLQFH�H[SDQGHG�WR�LQFOXGH�RWKHU�W\SHV�

RI�GLVDVWHUV��DV�ZHOO�DV� WKH�QHHG�IRU�GLVDVWHU�HGXFDWLRQ�� �*LYHQ�WKH�IDFW� WKDW�JRYHUQPHQWV�DUH�ILQGLQJ�GLVDVWHU�

assistance to be beyond their financial means, it will fall increasingly on the global public to address their 

own risk management needs.  Personal risk management will only be possible if the public has the tools and 

information to make informed decisions.  

The forecast we originally developed for the Open 

+D]DUGV�VLWH�UHOLHV�RQ�GDWD�GULYHQ�DSSURDFKHV�GHULYHG�

IURP�RQOLQH�HDUWKTXDNH�FDWDORJV�� � �:H�GHYHORSHG�

a method to use space-time patterns of small 

HDUWKTXDNHV�WR�IRUHFDVW� ODUJH�HYHQWV�� �8QWLO�UHFHQWO\��

methods proposed have been based on rates of small 

events, either anomalous activation or anomalous 

TXLHVFHQFH���2XU�PHWKRG�LV�EDVHG�RQ�WKH�SURSRVLWLRQ�

WKDW� WKH�*XWHQEHUJ�5LFKWHU�PDJQLWXGH�IUHTXHQF\�

distribution is a stable statistical distribution over 

WLPH���7KH�ODUJHVW�HYHQWV�PXVW�HYHQWXDOO\�³¿�OO�LQ´�WKH�

distribution being formed by the smaller events.   

Figure 2

Figure 3
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We showed that large event probabilities can be computed via automated methods and back-tested to optimize 

WKH�IHZ�SDUDPHWHUV�LQ�WKH�PRGHO���7R�LOOXVWUDWH�WKH�PHWKRG��ZH�FRPSXWHG�SUREDELOLWLHV�IRU�ODUJH�HDUWKTXDNHV�0!��

LQ�&DOLIRUQLD�DQG�0!��LQ�-DSDQ�IURP������XQWLO� WKH�SUHVHQW�� �$Q�H[DPSOH�RI� WKH�DSSOLFDWLRQ��³DSS´�� WKDW�ZH�

developed and made operational on the openhazards site is shown in Figure 3.

Finally, I touched on the need for new modes 

of collaboration through social networking that are 

needed for initiatives such as the APRU Multihazards 

program.  I discussed the development and use of 

social.openhazards.com, a collaboration network built 

on Drupal 6 and Open Atrium technology.  

A variety of further developments enhance the 

site beyond its basic functions, including an advanced 

search, and features such as an Imageboard (an image 

gallery), a Chatter Wall (streaming group conversation messages), and an AppFrames feature (allows the user to 

create apps by linking to external web sites through iFrames).  A screenshot of this site is shown in Figure 4.  All 

of these web sites are fully operational, and the interested user can only see their full functionality by visiting 

them and exploring their various capabilities.  

Figure 4
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Geographical and socio-political vulnerabilities and resiliencies 
in Chilean recent “natural” disasters1 
Hugo Romero
3URIHVVRU��'HSDUWPHQW�RI�*HRJUDSK\�DQG�5HVHDUFK�&HQWUH�RI�9XOQHUDELOLWLHV�DQG�6RFLRQDWXUDO�'LVDVWHUV��&,9'(6��RI�8QLYHUVLW\�RI�&KLOH

Chile is a Latin American country that together with several North, Central and South American nations, 

FRQIRUPV�WKH�(DVWHUQ�ERUGHU�RI�WKH�3DFL¿F�2FHDQ�5LP��VKDULQJ�ZLWK�ZHVWHUQ�3DFL¿F�FRXQWULHV�WKH�RFFXUUHQFH�RI�

DOO�QDWXUDO�KD]DUGV�VXFK�DV�HDUWKTXDNHV��WVXQDPLV��GURXJKWV��ÀRRGV��YROFDQLF�HUXSWLRQV�DQG�ODQGVOLGHV��%HWZHHQ�

�����DQG�������D�ODUJH�HDUWKTXDNH�DQG�WVXQDPL�DIIHFWHG�WKH�&KLOHDQ�FHQWUDO�VHFWLRQ��)HEUXDU\���th
, 2011), killing 

PRUH�WKDQ�����SHUVRQV�DQG�SURGXFLQJ�HFRQRPLF�ORVVHV�HTXLYDOHQWV�WR�D�RQH�HLJKWK�RI�LWV�*URVV�'RPHVWLF�3URGXFW�

�*'3���,Q������DQG�������UHVSHFWLYHO\��&KDLWpQ�DQG�&RSDKXH�YROFDQRV�±ORFDWHG�LQ�6RXWKHUQ�&KLOH��KDYH�HUXSWHG��

and their populations have been evacuated (or have resisted to be evacuated). Since 2010 and due a pervasive La 

Niña phenomena, relevant droughts have affected, specially energy, agricultural and urban water uses in Central 

Chile, and, on the contrary, have caused serious floods and landslides at the northern Andes highlands, and 

around Santiago, the seven million inhabitants country´s capital city, which water sources have collapsed several 

GD\V�GXULQJ� WKH� ODVW�VXPPHU�DV�D�FRQVHTXHQFH�RI�PRXQWDLQRXV�VWRUPV��6DPH�QDWXUDO�KD]DUGV�KDYH�DIIHFWHG�

the Latin American countries, being necessary to increase the exchange of scientific information, prevention 

VWUDWHJLHV�DQG�ULVN�UHGXFWLRQ�SUDFWLFHV�ZLWK�WKH�:HVW�3DFL¿F�UHJLRQ�

$FFRUGLQJ�WR�5XELQ�DQG�5RVVLQJ���������UHJUHVVLRQV�SUHGLFWLQJ�PRUWDOLW\�IRU�ÀRRGV�DQG�VWRUPV�LQ�WKH�UHJLRQ��

between 1980 and 2000, are positively correlated with exposure and socioeconomic disparities (measured 

XVLQJ�WKH�*LQL�FRHI¿FLHQW���DQG�LQYHUVHO\��ZLWK�*'3�FDSLWD��,W�PHDQV�WKDW�WR�LQWHUSUHW�FRUUHFWO\�WKH�RFFXUUHQFH�

of “natural disasters” in Latin America is very relevant to take into consideration not only natural hazards but 

also socioeconomic vulnerabilities of local populations. In the case of Chile, exposure is mainly related with the 

ODFN�RI�ODQG�XVH�SODQQLQJ�DQG�HQIRUFHPHQW��DQG��DV�D�FRQVHTXHQFH��WKH�LQVWDOODWLRQ�RI�HVSHFLDOO\��SRRUHU�SHRSOH��

in hazardous sites like river and streams beds, foothills, dangerous costal zones, and lava and volcanic ashes 

ÀRZ�DUHDV���8UEDQ�PDVWHU�SODQV�KDYH�DOORZHG�WKH�DOORFDWLRQ�RI�UHVLGHQWLDO�DUHDV�WU\LQJ�WR�VROYH�VRFLDO�XUJHQFLHV�

LQVWHDG�WR�SURWHFW�WKH�SRSXODWLRQ�LQ�WHUPV�RI�QDWXUDO�KD]DUGV��$�ODFN�RI�HQYLURQPHQWDO�MXVWLFH�FRXOG�EH�REVHUYHG�

everywhere, since social groups that receive less income are located, either at the countryside or in the cities, 

at hazardouscapes. Such is the case of Talcahuano, one of the most devastated cities by the 27th February 

2011 tsunami. Thousand families were living in areas that scientific information has demonstrated that were 

SUHYLRXVO\�ÀRRGHG�E\�WVXQDPL�ZDYHV�DQG�ÀRRGV�RU�DIIHFWHG�E\�ODQGVOLGHV�DQG�ZDWHU�ORJJLQJ���,Q�������LQ�WHUPV�RI�

socioeconomic disparities and them, sensibility, 63. 5% of the Chilean national population belonged to the lower 

middle and poorer social classes, and only 5,4% is a part of the richest group.  In the case of Talcahuano, poorer 

SHRSOH�RFFXS\�QHDU�����+DV�RI�ODQG�ZKLFK�KDV�EHHQ�LQ�SUHYLRXV�HYHQWV�FRPSOHWHO\�LQXQGDWHG��ZKLOH��RQO\����+DV�

RI�ODQG�ORFDWH�GZHOOHUV�WKDW�EHORQJ�WR�WKH�PRVW�DIÀXHQW�XUEDQ�SRSXODWLRQ�

Social vulnerability is mainly related with exposure, sensibility and resilience of local populations. All of 

these components depend, in turn, from socioeconomic and institutional levels of development of countries and 

1
 Abstract of lecture offered as part of the Summer School of the International Research Institute of Disaster Sciences (IRIDes) of 

Tohoku University, Japan, on July 24
th��������5HVHDUFK�VXSSRUWHG�E\�WKH�0LOOHQLXP�,QLWLDWLYH�RI�6FLHQWL¿F�5HVHDUFK�IURP�WKH�&KLOHDQ�

Minister of Economy, Support and Tourism.
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regions. Natural hazards cannot be analysed separately of social vulnerabilities. It seems to be more appropriated 

WR�GH¿QH�VRFLRQDWXUDO�GLVDVWHUV�LQVWHDG�RI�SXUHO\�QDWXUDO�RQHV��DW�OHDVW�LQ�/DWLQ�$PHULFD��ZKHUH�VRFLDO�GLVSDULWLHV�

are one of the most outstanding social features.  

Reduction of disaster risks, preparedness of the society, urban design and land use planning, material 

prevention, and, especially the strength of social capital, are challenges that should be part of a general process 

RI�D�PRUH�HYHQ�DQG�HTXDOLWDULDQ�VRFLRHFRQRPLF�GHYHORSPHQW��6RFLDO�LQMXVWLFHV�DQG�XQHYHQ�GHYHORSPHQW�PHDQ�

remarkable vulnerabilities that must be urgently reduced in Latin America. If social reforms are not implemented, 

socionatural disasters will continue growing their number, magnitude and socioeconomic damages. Many 

times, disasters could be used like large opportunities to recover previously socioeconomic deprivation zones, 

correct economic disparities and recognize the role of grassroots organizations. Top-down procedures that have 

operated in all the Chilean cases must be replaced by bottom-up practices, allowing a democratic participation 

and decision making processes adopted by local communities, along the whole steps of preparation, coping and 

recovering.

,Q�WKH�FDVH�RI�&KLOH�� WKH�ODVW�HDUWKTXDNH�DQG�WVXQDPL�PHDQW�WKH�FROODSVH�RI�LWV�FHQWUDOL]HG�DQG�KLHUDUFKLFDO�

institutionality. Lack of electricity produced a complete fail of communication systems and erroneous messages 

from the authorities in terms of warning and evacuation of population. Such failures are not only responsible 

of many loss of lives,  but also of a relevant crisis of credibility affecting the most important services from the 

6WDWH��WKH�&KLOHDQ�(PHUJHQF\�RI¿FH�GHSHQGLQJ�RI�WKH�,QWHULRU�0LQLVWHU��WKH�2FHDQLF�DQG�+\GURJUDSKLF�2I¿FH��

depending from the Navy and having responsibility in the functioning of the tsunami warning system). Political 

DQG�MXULGLFDO�UHVSRQVLELOLWLHV�DUH�VWLOO�H[SHFWLQJ�D�¿QDO�GHFLVLRQ�IURP�WKH�MXVWLFH��EXW�LW�LV�FOHDU�WKDQ�LQ�&KLOH��WKH�

topic has not been necessarily deeply discussed in academic and institutional terms.  

+RZHYHU��RQ� WKH�RWKHU�KDQG��VHYHUDO�VRFLDO�VXUYH\V�SUDFWLFHG�DW� ORFDO�VFDOH�KDYH�UHFRJQL]HG� WKH�UROH�RI�

LQVWLWXWLRQV�OLNH�IDPLOLHV��QHLJKERXUKRRG��FKXUFKHV��YROXQWDU\�¿UH�FRPSDQLHV�DQG�UHSUHVHQWDWLYHV�RI�WKH�SROLFH�

at neighbourhood scale, in the performance of successful practices to increase community resilience. Much 

PRUH�VRFLDO�VFLHQFHV�UHVHDUFKHV�DUH�QHHGHG�WR�V\VWHPDWL]H�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DQDO\VHV�WKDW�IDFLOLWDWH�

the construction and strength of social networks and capital at community level like main components of local 

resilience.   
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“Campus Safety” Group Work Session, 24 July 2013

$�³&DPSXV�6DIHW\´�JURXS�ZRUN�VHVVLRQ�ZDV�FRQGXFWHG�RQ����-XO\�WR�GLVFXVV�WKH�IROORZLQJ�VSHFL¿F�TXHVWLRQV��

3DUWLFLSDQWV�RI�WKH�6XPPHU�6FKRRO�ZKHUH�GLYLGHG�XS�LQWR�IRXU�JURXSV�DQG�SURYLGHG�WKH�IROORZLQJ�TXHVWLRQV�WR�

discuss:

�� �'RHV�\RXU�XQLYHUVLW\�KDYH�DQ�H[SHULHQFH�EHLQJ�KLW�E\�GLVDVWHU"�,I�\HV��ZKDW�NLQG�DQG�VFDOH�RI�GDPDJHV�ZHUH�

FDXVHG"��

�� �:KDW�ZHUH� WKH� LVVXHV�DQG�FKDOOHQJHV�XQGHU� WKH�HPHUJHQF\�DQG�UHFRYHU\�SKDVHV"�:KDW�ZHUH�PLVVLQJ� WR�

PLQLPL]H�WKH�GDPDJHV"

�� �+RZ�FDQ� WKH�FDSDFLW\�RI�GLVDVWHU� ULVN� UHGXFWLRQ��'55��DQG�SUHSDUHGQHVV�FDSDFLWLHV�RQ�\RXU�FDPSXV�EH�

VWUHQJWKHQHG"�

4)  Please develop a checklist to ensure the DRR capacities and measures of universities.

�� +RZ�FDQ�$358�FRQWULEXWH�WR�VWUHQJWKHQLQJ�WKLV�FDSDFLW\"�

Universities should be responsible for the safety and protection of students, staff and visitors on campus. In this 

discussion, the focus was on natural disasters. It is extremely important for universities to have a preparedness 

and response plan that provides the idea and guide on how to prepare for and respond to emergencies. A variety 

of initiatives by universities have been taken on campus safety, i.e., developing a guidebook for emergency, 

VHWWLQJ�XS�D�FRPPXQLFDWLRQV�VROXWLRQ� WR�TXLFNO\�GLVVHPLQDWH�DQ�XUJHQW�PHVVDJH�DQG�DOHUW� WKURXJK�PXOWLSOH�

communications mediums, and establishing an emergency management office to coordinate university’s 

emergency response and continuity plan and to conduct comprehensive risk assessment as well as training, 

planning, mitigation and response. 

The discussions and international campaigns to advocate the need of a preparedness plan at schools have 

EHHQ�YHU\�DFWLYH�WR�PDNH�VFKRROV�VDIHU�IURP�GLVDVWHUV��+RZHYHU��WKH�GLVFXVVLRQ�RQ�KRZ�WR�HQVXUH�WKH�VDIHW\�RI�

university campuses is minimal. In this context, APRU as a network of universities and research institutes in the 

3DFL¿F�5LP��ZKHUH�GLVDVWHU�ULVNV�DUH�JHQHUDOO\�KLJK��ZRXOG�OLNH�WR�SURPRWH�WKH�LPSRUWDQFH�RI�³FDPSXV�VDIHW\´�

and encourage the member universities to develop a comparative assessment of DRR and preparedness on 

campus.  

Summary of Discussions: 
Each group developed a list of issues and challenges in the disaster preparedness on campuses. Some groups 

raised concerns of the existing mechanisms and systems of disaster preparedness on their campuses. Even if a 

system and plan existed, not many staff and students were familiar with it, or how the system would work in 

case of real emergencies. There was a general consensus that universities should ensure all staff and students 

are aware of the disaster management systems and procedures and with regular practice drills. At the same time, 

XQLYHUVLWLHV�QHHG�WR�FRQVLGHU�³ZKDW�WKH�PRVW�HIIHFWLYH�DQG�HI¿FLHQW�GULOO�LV´�WR�PDNH�LW�ERWK�SUDFWLFDO�DQG�UHDOLVWLF��

In addition, the following needs should be emphasized:
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Group work discussions

✓  Strengthening the communication system that could be used during emergencies

✓  9XOQHUDELOLW\�DQG�ULVN�DVVHVVPHQW��ROG�EXLOGLQJV��FKHPLFDO�KD]DUGV��QDWXUDO�JDV�OLQHV��HWF��EHIRUH�GLVDVWHUV�
occur, 

✓  Post-event data collection (oral history, documents, analytical measurements, etc) to use them as data and 

materials for future research and to pass the lessons from disasters to future generations to learn from 

It was also highlighted that universities can play an important role in their wider communities post-disaster 

through harnessing the knowledge and skills of students and faculty members, especially in the fields of 

structural assessment, medical assistance, and psychological support as well as response coordination of student 

and staff volunteers. 

All the groups recommended that APRU could be a platform to share experiences and knowledge on DRR 

EHWZHHQ�WKH�PHPEHU�XQLYHUVLWLHV�DURXQG�WKH�3DFL¿F�5LP��)XUWKHUPRUH��WKH�GHYHORSPHQW�RI�D�FKHFNOLVW�JXLGHOLQHV�

and the provision of mutual support for continuity of study and disaster research were recommended. The APRU-

,5,'H6�0XOWL�+D]DUGV�3URJUDP�HQGHDYRUV� WR�H[SORUH�DQ�HIIHFWLYH�V\VWHP�RI�GDWD�VKDULQJ� LQFOXGLQJ�GLVDVWHU�

management manuals and disaster archives (interview records with community members etc) and promote best-

practice “campus safety” that all universities may utilize and contribute to. 
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GROUP 1
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GROUP 2
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GROUP 3
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GROUP 4
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Field trip to the affected areas on 25 July 2013 

$IWHU� WKH���GD\�VHPLQDU�� WKH�SDUWLFLSDQWV� MRLQHG� WKH�ILHOG� WULS� WR� WKH�DUHDV�DIIHFWHG�E\� WKH�*UHDW�(DVW�-DSDQ�

(DUWKTXDNH�DQG�7VXQDPL��7KH�SODFHV�LQFOXGH�2QDJDZD�WRZQ��,VKLQRPDNL�FLW\��$UDKDPD�WRZQ��<XULDJH�WRZQ�DQG�

WKH�7KRXVDQG�<HDU�+RSH�+LOO��

Tarnya Kruger
3K'�&DQGLGDWH��'HSDUWPHQW�RI�5HVRXUFH�0DQDJHPHQW�DQG�*HRJUDSK\�
University of Melbourne

,Q�-XO\�������,�ZDV�IRUWXQDWH�WR�EH�RQH�RI�¿YH�3K'�VWXGHQWV�IURP�WKH�8QLYHUVLW\�RI�0HOERXUQH��IXQGHG�WR�DWWHQG�

the APRU Summer School at the University of Tohoku, Sendai in Japan. Like the other four students, this 

ZDV�P\�¿UVW�YLVLW�WR�-DSDQ�DQG�ZKLOH�,�RQO\�VSHQW�RQH�ZHHN�LQ�WKH�FRXQWU\��WKH�WULS�ZDV�UHDOO\�ZRUWKZKLOH��7KH�

opportunity to experience another culture is always most rewarding, and we found friendly and helpful people 

from Tokyo to Sendai. Travelling on the world famous bullet train to Sendai was also a highlight. The gathering 

at Tohoku University of approximately 30 participants was most useful in getting to know each other, rather than 

at a large conference, where it can be overwhelming. The wonderful food, the dinner and the Bento Boxes for 

lunch were also a great treat. 

7KH�WZR�GD\V�RI�SUHVHQWDWLRQV�SURYLGHG�DQ�RSSRUWXQLW\�WR�OHDUQ�PXFK�DERXW�WKH�QDWXUDO�KD]DUGV�RI�HDUWKTXDNH�

and tsunami, specific to Japan. This gave us insight into the history, where over the centuries Japanese 

communities have endeavored to live with, cope and minimize the impacts of large scale disasters that occur 

HYHU\�FRXSOH�RI�GHFDGHV��7KH�PRVW�UHFHQW�LV�WKH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�LQ�������

In contrast these hazards are not problematic for Australia, rather bushfires, floods and cyclones are our 

FRQFHUQ��+RZHYHU�� WKHUH�DUH�PDQ\�SDUDOOHOV� LQ�SUHSDULQJ�DQG�UHFRYHULQJ�IURP�DQ\�QDWXUDO�KD]DUG��,�ZDV�PRVW�

interested in the historical preparatory approaches begun in the 1600s, which seemed to use nature to work 

with nature, such as the creation of coastal forests and canals. This coastal strip aimed to safely separate the sea 

from people. Whilst much of the forest was destroyed in 2011, the landscaping is as an important community 

education marker, signalling the ever-present threat of tsunami, where social memory can fade and complacency 

WDNHV�KROG��7KH�QHZ�FRQVWUXFWLRQ�RI�WKH�µ7KRXVDQG�<HDUV�RI�+RSH�+LOO¶�ZKLFK�ZH�YLVLWHG�GXULQJ�WKH�¿HOG�WULS�ZDV�

UHDOO\�LQWHUHVWLQJ��UHÀHFWLQJ�WKH�SDUWQHULQJ�RI�JRYHUQPHQW��VFLHQWL¿F�UHVHDUFK�DQG�FRPPXQLWLHV�LQ�WKH�UHFRYHU\�

process. The hills or mounds act as protection against tsunamis and with new ideas about trees and landscaping 

provide an aesthetic and practical safe guard and a memorial for communities and visitors now and in the future, 

DERXW�WKH�HDUWKTXDNH�RI������

,W�LV�FOHDU�WKDW�ZLWK�IRUHFDVWV�RI�LQFUHDVHG�LQWHQVLW\�DQG�IUHTXHQF\�RI�GLVDVWURXV�HYHQWV�GXH�WR�FOLPDWH�FKDQJH��

an interdisciplinary approach to natural hazards is essential. It will be critical that we share knowledge across 

countries, universities and research disciplines. The APRU network provides an excellent platform for working 

together and the summer school is a step in encouraging and fostering interdisciplinary research and learning. 

Our group from the University of Melbourne really valued the opportunity to attend Tohoku University and we 

are most grateful.
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Field trip

Liao Kuei-Hsien, Ph.D.

Assistant Professor, Department of Architecture, School of Design and Environment, National University of Singapore

7KH������7RKRNX�HDUWKTXDNH�DQG�WVXQDPL�RI�-DSDQ�KDV�RQFH�DJDLQ�GHPRQVWUDWHG�WKH�XQFRQWUROODEOH�SRZHU�RI�

nature. While I’ve seen numerous reports, images, and videos that document the aftermaths of the catastrophe, 

while most of the debris have been cleared, seeing the impacted area in person was still a powerful reminder of 

QDWXUH¶V�PLJKW\�IRUFH�RI�QDWXUH�DQG�KXPDQ�YXOQHUDELOLW\��)URP�2QDJDZD�WR�,VKLQRPDNL�WR�$UDKDPD�WR�<XULDJH��

,�VDZ�RQH�WHUUDLQ�DIWHU�DQRWKHU�EHLQJ�WDNHQ�RYHU�E\�ZLOGO\�JURZLQJ�YHJHWDWLRQ��,W�ZDV�GLI¿�FXOW� WR�LPDJLQH�WKDW�

WKHVH�SODFHV�XVH�WR�EH�OLYHO\�WRZQV��IXOO�RI�PDQ�PDGH�VWUXFWXUHV�DQG�KXPDQ�DFWLYLWLHV��7KH�YLVLW�WR�<XULDJH�ZDV�

HVSHFLDOO\�PHPRUDEOH��$V�,�FOLPEHG�WR�WKH�WRS�RI�D�VPDOO�KLOO�DQG�VDZ�DQ�H[SDQVH�RI�³JUHHQ�¿�HOG´�WKDW�XVHG�WR�

EH�D�WRZQ��7KH�JUHHQ�¿�HOG�ZDV�VHHPLQJO\�HQGOHVV��DQG�MXVW�GRZQ�WKH�KLOO�D�PDQ�ZDV�JDUGHQLQJ�LQ�D�ORW��SUREDEO\�

where his house used to stand. The man seemed small and humble against a backdrop of the disappeared town of 

<XULDJH��

I don’t know much of the recovery plans of the visited towns, but my understanding is that these areas are 

not going to be rebuilt for fear for future tsunamis. This is logical, as any defense structure has limited capacity 

and we never know what nature would bring in the future—the best strategy is to avoid the exposure of hazards. 

+RZHYHU�� LW� LV�VLPSO\�LPSRVVLEOH�WR�DYRLG�DOO�KD]DUGV��SDUWLFXODUO\�LQ�WKH�PRGHUQ�HUD�ZKHUH�HYHQ�KXPDQV�DUH�

producing hazards. One could relocate to another area to avoid one type of hazard only to be exposed to another.  

I do not believe there is any right way for recovery. My lesson, after seeing the impacted area after two years of 

the catastrophe, is that we need to learn to be more humble.
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Raouffard Mohhammad Mahdi
0DVWHU�FRXUVH�VWXGHQW��*UDGXDWH�6FKRRO�RI�(QJLQHHULQJ��'HSDUWPHQW�RI�$UFKLWHFWXUH�DQG�$UFKLWHFWXUDO�(QJLQHHULQJ��.\RWR�8QLYHUVLW\�

The field trip to Tsunami hit area in Sendai was a perfect accomplishment on the 2-day intensive seminar 

of APRU-IRIDeS Summer School 2013. I had heard a lot about the scale of the disaster, attended many 

SUHVHQWDWLRQV��DQG�ZDWFKHG�WHQV�RI�YLGHR�IRRWDJHV�RQ�<RX7XEH�EXW�QHYHU�WUXO\�KDG�UHDOL]HG�KRZ�IULJKWHQLQJ�D�

big Tsunami could be. We went to different places that were heavily damaged by the Tsunami and could see the 

process of reconstruction and recovery of each area. Also talking to local people and reviewing what happened to 

them during the Tsunami and after that was a great lesson from this trip for me. The most impressive thing that I 

saw there was the nice harmony between nature, local people and the authorities. Throughout the long history of 

Japan, Japanese people have learnt how to turn a disaster to a fortune. Everybody tries to forget the bitterness and 

sadness of the disaster and look forward to a safer and brighter city and future. 

Bruce K. Nelson
3URIHVVRU��'HSW��(DUWK�	�6SDFH�6FLHQFHV��$VVRFLDWH�'HDQ�IRU�5HVHDUFK��&ROOHJH�RI�WKH�(QYLURQPHQW��8QLYHUVLW\�RI�:DVKLQJWRQ

,�DP�YHU\�SOHDVHG� WKDW� ,�ZDV�DEOH� WR� MRLQ� WKH�-XO\����������IXOO�GD\�ILHOGWULS� WR�UHYLHZ�WKH� WVXQDPL�GDPDJH�

DQG�UHFRYHU\�HIIRUWV�LQ�WKH�0L\DJL�3UHIHFWXUH�DV�SDUW�RI�WKH�0XOWL�+D]DUGV�3URJUDP�VXPPHU�VFKRRO�DW�7RKRNX�

8QLYHUVLW\��,Q�UHVSRQVH�WR�\RXU�UHTXHVW�IRU�VRPH�FRPPHQWV�RQ�P\�H[SHULHQFH�RQ�WKH�¿HOGWULS��,�ZRXOG�OLNH�WR�

emphasize three observations that lead to a suggestion for future workshops:

�� 7KH�¿HOGWULS�ZDV�LPPHQVHO\�LPSRUWDQW�WR�WKH�VXFFHVV�RI�WKH�VXPPHU�VFKRRO��

�� 7KH�¿HOGWULS�LV�D�FULWLFDO�YHQXH�IRU�GLVFXVVLRQ�DQG�H[FKDQJH�RI�LGHDV�DPRQJ�SDUWLFLSDQWV

3.  Without seeing the real effects and scale of the tsunami devastation in person, even as scientists familiar 

with the phenomenon, we cannot fully comprehend the scale of the event.

The fieldtrip was very well executed both in terms of logistics and content. I greatly appreciated the efforts 

RI�WKH�OHDGHUV�DQG�RUJDQL]HUV��$V�IRU�PRVW�¿HOGWULSV�� WKH�FULWLFDO�DVSHFW�ZDV�WKDW�ZH�FRXOG�KDYH�ORQJ��GHWDLOHG�

conversations about many issues in a way that is not possible during the sessions at the university. That 

RSSRUWXQLW\�LV�LQYDOXDEOH��(TXDOO\�FULWLFDO�ZDV�WKH�RSSRUWXQLW\�WR�JHW�WR�NQRZ�RXU�FROOHDJXHV��7KLV�LV�VR�XVHIXO�LQ�

D�FRQIHUHQFH�RI�WKLV�VL]H��6HYHUDO�TXHVWLRQV�DQG�LVVXHV�DURVH�GXULQJ�WKH�¿HOGWULS�WKDW�ZH�FRXOG�WKHQ�GLVFXVV�ZLWK�

ORFDO�H[SHUWV�OHDGLQJ�WKH�¿HOGWULS��0DQ\�RI�WKHVH�ZHUH�VXEMHFWV�ZH�FRXOG�QRW�DGGUHVV�IURP�ZLWKLQ�WKH�FRQ¿QHV�RI�

D�FRQIHUHQFH�URRP��7KH�¿HOGWULS�ZDV�DQ�HVVHQWLDO�SDUW�RI�WKH�VXFFHVV�RI�WKH�ZRUNVKRS��$�IXOO�GD\�LV�HVVHQWLDO��

Discussions occurred on the fieldtrip that did not occur during the seminars for two reasons. First, we 

ZHUH�DEOH�WR�VHH�WKH�VFDOH�DQG�RQ�WKH�JURXQG�HIIHFWV�RI�WKH�WVXQDPL�WKDW�OHG�WR�D�GLIIHUHQW�VHW�RI�TXHVWLRQV�DQG�

discussions. No amount of photographs or video can provide the intellectual stimulation that comes from visiting 

WKH�VLWHV��DQG�EHLQJ�DEOH�WR�REVHUYH�GHWDLOV�DQG�FRPSOH[LWLHV��6HFRQG��PDQ\�GLVFXVVLRQV�UHTXLUH�WLPH�WR�GHYHORS�
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Field trip

DQG�PDWXUH��7KLV� WLPH�LV�QRW�DYDLODEOH�GXULQJ����PLQXWH�TXHVWLRQ�DQG�DQVZHU�SHULRGV�IROORZLQJ�SRZHUSRLQW�

presentations, but is available during a fieldtrip. These longer discussions also resulted in developing some 

understanding of people from very different specializations. This is a critical observation: for researchers from 

very different specializations to effectively communicate, it requires extended conversation to learn different 

YRFDEXODU\��DVVXPSWLRQV�DQG�SHUVSHFWLYHV�RI�RWKHU�GLVFLSOLQHV��7KLV�WLPH�LV�RQO\�DYDLODEOH�GXULQJ�WKH�¿�HOGWULS� 

The variety of disciplines present at the workshop was one of the great strengths of the experience.

Finally, the tsunami destruction was an enormous humanitarian disaster. It is critical for academics to have 

DW�OHDVW�VRPH�SHUVRQDO��¿�UVW�KDQG�H[SRVXUH�WR�WKH�HIIHFWV�E\�YLVLWLQJ�WKH�GHYDVWDWHG�VLWHV��'HVFULSWLRQV��SKRWRV�

and videos cannot substitute for personal visit. It is critical that academics conduct not only the intellectual 

and scientific analysis of the disaster, but that they also have some more personal sense of the impacts on 

lives, families and society. This is a real-world grounding that I believe is an important foundation to academic 

analysis.

0\�REVHUYDWLRQV�UHVXOW�LQ�D�VXJJHVWLRQ�,�RIIHU�IRU�IXWXUH�VXPPHU�VFKRROV�ZRUNVKRSV��WKH�¿�HOGWULS�LV�VR�FHQWUDO�

WR�GHYHORSLQJ�FRPPXQLFDWLRQ�DPRQJ�SDUWLFLSDQWV�DQG�WR�UDLVLQJ�LPSRUWDQW�LVVXHV�IRU�GLVFXVVLRQ��WKDW�WKH�¿�HOGWULS�

should be in the middle of the conference, not at the end. Some introductory presentations and discussion at the 

XQLYHUVLW\�LV�LPSRUWDQW�WR�VHW�WKH�FRQWH[W��VR�LW�VKRXOG�QRW�EH�WKH�¿�UVW�HYHQW�RI�WKH�ZRUNVKRS��EXW�LW�VKRXOG�QRW�EH�

WKH�ODVW�HYHQW�HLWKHU��7KH�RSSRUWXQLW\�IRU�WKH�¿�HOGWULS�H[SHULHQFH�WR�LQIRUP�VXEVHTXHQW�GLVFXVVLRQ�DW�WKH�ZRUNVKRS�

would greatly enhance the overall experience.
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ANNEX I : APRU-IRIDeS Summer School Program
23-24 July: Seminar at the WPI-AIMR 2F, Katahira Campus, Tohoku University

���-XO\��)LHOG�WULS�WR�2QDJDZD�WRZQ��,VKLQRPDN�FLW\��$UDKDPD�WRZQ��<XULJDJH�WRZQ�DQG�WKH�
7KRXVDQG�<HDU�+RSH�+LOO

７月23日
09：00－ 09：25 Opening ceremony

09：25－ 09：40 Introduction of participants

09：40－ 10：40 “Introduction of IRIDeS and its roles” 

 (Prof. Fumihiko Imamura, IRIDeS, Tohoku University)

10：40－ 11：00 Coffee break

11：00－ 12：00 “Disaster” 

� ��$VVRFLDWH�3URI��6KXQVXNH�0DQDJL��*UDGXDWH�6FKRRO�RI�(QYLURQPHQWDO�
Studies, Tohoku University)

12：00－ 13：00 Lunch

13：00－ 14：00 “A Century Against Floods, Storm Surges and Tsunamis in Japan” 

 (Professor Emeritus, Nobuo Shuto, Tohoku University)

14：00－ 15：00� �³([SHULHQFH�RI� WKH������7RKRNX�(DUWKTXDNH�±)RU� VWURQJHU� FDPSXV�
DJDLQVW� HDUWKTXDNHV�³� �3URI��0DVDWR�0RWRVDND�� ,5,'H6��7RKRNX�
University)

15：00－ 15：20 Coffee break

15：20－ 16：00  “Building a disaster-resistant city based on the lessons learned from the 

*UHDW�(DVW�-DSDQ�(DUWKTXDNH´��0U��+LURVKL�,VKLNDZD��&LW\�RI�6HQGDL�

16：00－ 17：00� �³+\RJR�)UDPHZRUN�IRU�$FWLRQ������������5HYLHZ�IURP�D�9LHZ�3RLQW´�
(Prof. Osamu Murao, IRIDeS, Tohoku University)
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７月24日
09：00－ 10：00� �³7RZDUGV�GLVDVWHU�ULVN�UHGXFWLRQ�FLW\´��0U��0DQDEX�6X]XNL��&LW\�RI�7DJDMR�

10：00－ 11：00� �³$�:HE�%DVHG�$SSURDFK� WR� *OREDO� (DUWKTXDNH� )RUHFDVWLQJ´�
�'LVWLQJXLVKHG�� 3URI��-RKQ�5XQGOH��'HSDUWPHQW�RI�*HRORJ\��8QLYHUVLW\�
of California, Davis)

11：00－ 11：20 Coffee break

11：20－ 12：20�� �³*HRJUDSKLFDO� DQG�6RFLRSROLWLFDO�9XOQHUDELOLWLHV� DQG�5HVLOLHQFH� LQ�
&KLOHDQ�5HFHQW�³1DWXUDO´�'LVDVWHUV´��3URI��+XJR�5RPHUR��'HSDUWPHQW�RI�
*HRJUDSK\��8QLYHUVLW\�RI�&KLOH�

12：20－ 13：30 Lunch

13：30－ 15：00� *URXS�ZRUN��5ROHV�RI�XQLYHUVLWLHV�LQ�'55�

15：00－ 15：20 Coffee break

15：20－ 16：50� *URXS�SUHVHQWDWLRQ�DQG�GLVFXVVLRQV

16：50－ 17：00 Closing

７月25日：Field trip
2QDJDZD�WRZQ��,VKLQRPDNL�FLW\��$UDKDPD�WRZQ��<XULDJH�WRZQ�DQG�WKH�7KRXVDQG�<HDU�+RSH�+LOO
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ANNEX II : List of Participants

Name Status University
Country

based

1 Colette Mortreux PhD student University of Melbourne Australia

2 Connie Kellett PhD student University of Melbourne Australia

3 Jorge León PhD student University of Melbourne Australia

4 Sam Amirebrahimi PhD student University of Melbourne Australia

5 Tarnya Kruger PhD student University of Melbourne Australia

6 <L�:HQ�7UHPHZDQ Under graduate University of Melbourne Australia

7 +XJR�5RPHUR Professor University of Chile Chile

8 1L�+DR PhD student =KHMLDQJ�8QLYHUVLW\ China

9 =KDQJ�+DQER MA student Fudan University China

10 Raouffard M.　Mahdi MA student Kyoto University Japan

11 Naoki Tagami MA student Tokyo University Japan

12 Naoki Tagami MA student Tokyo University Japan

13 6KXQVXNH�+RQPD MA student Tokyo University Japan

14 <XLFKL�2WVXND Under graduate Tokyo University Japan

15 Anawat Suppasri Associate Professor IRIDeS Japan

16 Ingrid Charvet PhD student IRIDeS Japan

17 Jeremy Bricker Associate Professor IRIDeS Japan

18 Naho Ikeda Assistant Professor IRIDeS Japan

19 Natt Leelawat PhD student IRIDeS Japan

20 Prasanthi　Ranasinghe PhD student IRIDeS Japan

21 Takako Izumi Associate Professor IRIDeS Japan

22 <XLFKL�2QR Professor IRIDeS Japan

23 Tin Tin Su Associate Professor University of Malaya Malaysia

24 &\QWKLD�=D\DV Professor University of Philippines Philippines

25 /DULVD�*��0RVNRYFKHQNR Associate Professor Far Eastern University Russia

26 /LDR�.XHL�+VLHQ Assistant Professor National University of Singapore Singapore

27 *RK�<DQJ�0LDQJ Assistant Professor National University of Singapore Singapore

28 Jeremy Piggott Program Director APRU secretariat Singapore

29 Bruce Nelson Professor University of Washington USA

30 John Rundle Professor University of California, Davis USA

31 0DVDKLNR�+DUDJXFKL PhD student Columbia University USA




