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Developing Tsunami Damage Estimation and Mitigation 
Technologies towards Tsunami-Resilient Community

Project Plan

Research Topic 
[Organization]

Period (2010 -2014)

2009 2010 2011 2012 2013 2014

G2: Tsunami
[Tohoku Univ., BRI, Tsukuba Univ., DHN, CISMID]
1. Tsunami Propagation and Impacts
2. Tsunami Hazard Mapping
3. Tsunami Damage Mitigation Technology

Tsunami Simulation Inundation and Impact

Data Collection Damage Assessment Method Tsunami Damage Analysis

Historical Tsunami Data Tsunami Damage Mitigation Technology

Objectives and Goals
• To assess the potential tsunami disaster and its impact to the Peruvian 

coast.
• To develop  practical technologies to mitigate tsunami risks in Peru.
• Implementation to the strategic plans for disaster mitigation of Peruvian 

government.
• Contributions to Pacific tsunami disaster mitigation strategies.
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Activities
1. Transfer of tsunami numerical modeling technique

2. Post-tsunami field survey in Chile (2010 event)

3. Tsunami field survey in Camana, Peru (2001 event)

4. Verification of tsunami numerical model and tsunami source study 

5. Tsunami risk assessment along the Peruvian coast

6. Tsunami source study (Historical Tsunami of 1746)

7. Mapping tsunami inundation 

8. Tsunami risk perception and evacuation (La Punta, Callao)

9. Tsunami refuge building demand during evacuation (La Punta, 
Callao)

10. Tsunami damage assessment (La Punta, Callao)

11. Evacuation drill in 2013 (La Punta, Callao)

12. Other activities (Bathymetric survey)
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1. Transfer of tsunami numerical 
modeling technique

Tsunami Modeling techniques were transferred to Peruvian researchers (TUNAMI-
code to simulate tsunami generation, off-shore/near-shore propagation and coastal 
inundation)

1. Bruno Adriano (@BRI, now @Tohoku Univ.)
2. Cesar Jimenez (@Tohoku Univ., now @CNAT-DHN)
3. Nabilt Moggiano (@CNAT-DHN)
4. Sheila Yauri (@BRI, now @IGP)
5. Jorge Morales (now @BRI, soon @Tohoku Univ.)

Tsunami Training Course @CISMID 4



2. Post tsunami field survey in Chile 
(2010 event)

5

3. Tsunami field survey in Camana, Peru 
(2001 event)
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4. Verification of tsunami numerical 
model and tsunami source study

7

5. Tsunami Risk Assessment along the 
Peruvian coast

Yanagisawa, H., Koshimura, S., Yagi, Y., Fujii, Y., Shoji, G., & Jimenez, C. (2011). The Tsunami Vulnerability Assessment in Peru Using the Index 
of Potential Tsunami Exposure. In 8th International Conference on Urban Earthquake Engineering (pp. 1591–1595). 8



6. Historical Tsunami of 1746
Callao Before

Callao After
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7. Mapping tsunami inundation
Pulido’s Source
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8. Tsunami risk perception and evacuation

11
0‐2 min.

9. Tsunami refuge building demand 
during evacuation
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Avrg. S.D. Max Avrg. S.D. Max Avrg. S.D. Max
Kids 38 2 42 4 1 7 4 1 7
Teens 29 3 34 4 1 7 4 1 8
Adult 28 1 30 4 0 5 4 0 5
Elder 47 1 50 4 1 6 4 1 6
Car 32 34 87 - - - 34 35 100

Total (pers.) 271 - - 16 - - 153 - -

Horizontal Vertical Horiz. & Vertical
Type

(*) Unit: person / vehicle

Casualty Estimation Results

10. Tsunami damage assessment
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Tsunami evacuation drill
NO. CAPACITY SHELTERED

1 540 173

2 160 84

3 70 1

4 200 3

5 1450 305

6 25 8

7 50 18

8 120 0

9 100 17

10 60 0

11 220 79

12 110 17

13 30 4

14 165 2

15 75 8

16 105 1

17 450 16

18 200 20

19 3000 ~1000

20 800 270

Total 7,930 2,026

40% of total populationRTV CIP Lima – Peru Society of Engineers
15

Bathymetry survey
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Conferences & Publications
Book chapter
1. Mas, E., Adriano, B., Koshimura, S., Imamura, F., Kuroiwa Horiuchi, J., Yamazaki, F., Zavala, C., Estrada, M. (2014). Identifying Evacuees Demand of Tsunami Shelters Using Agent Based Simulation. In Y. A. Kontar, V. Santiago-Fandino, & T.

Takahashi (Eds.), Tsunami Events and Lessons Learned (pp. 347–358). Springer Netherlands. doi:10.1007/978-94-007-7269-4_19
2. Mas, E., Adriano, B., Kuroiwa H., J., Koshimura, S. (2014). Reconstruction process and social issues after the 1746 earthquake and tsunami in Peru: past and present challenges after tsunami events. In V. Santiago-Fandino, Y. A. Kontar, & Y.

Kaneda (Eds.), Restoration and Reconstruction after Tsunami. Springer Netherlands. (Under review)

Journal publications
1. Koshimura, S., Kayaba, S. (2010). Tsunami fragility inferred from the 1993 Hokkaido Nansei-oki earthquake tsunami disaster, Journal of Japan Association for Earthquake Engineering, Vol.10, No.3, 88-101, 2010. 8.
2. Shoji, G., Tani, Y. (2010). Damage Assessment of Houses due to the 2006 Java Tsunami， Journal of Japan Society of Civil Engineers, Division B2, Vol.66, No.1, 286-290.
3. Mas, E., Koshimura, S., Suppasri, A., Matsuoka, M., Matsuyama, M., Yoshii, T., … Imamura, F. (2012). Developing Tsunami fragility curves using remote sensing and survey data of the 2010 Chilean Tsunami in Dichato. Natural Hazards and

Earth System Science, 12, 2689–2697. doi:10.5194/nhess-12-2689-2012
4. Mas, E., Suppasri, A., Imamura, F., & Koshimura, S. (2012). Agent-based Simulation of the 2011 Great East Japan Earthquake / Tsunami Evacuation : An Integrated Model of Tsunami Inundation and Evacuation. Journal of Natural Disaster

Science, 34(1), 41–57.
5. Adriano, B., Mas, E., Koshimura, S., Fujii, Y., Yauri, S., Jimenez, C., Yanagisawa, H. (2013). Tsunami Inundation Mapping in Lima, for Two Tsunami Source Scenarios. Journal of Disaster Research, 8(2): 274–284.
6. Jimenez, C., Moggiano, N., Mas, E., Adriano, B., Koshimura, S., Fujii, Y., Yanagisawa, H. (2013). Seismic Source of 1746 Callao Earthquake from Tsunami Numerical Modeling. Journal of Disaster Research, 8(2): 266–273.
7. Mas, E., Adriano, B., & Koshimura, S. (2013). An Integrated Simulation of Tsunami Hazard and Human Evacuation in La Punta , Peru. Journal of Disaster Research, 8(2), 285–295.
8. Adriano, B., Mas, E., Koshimura, S. (2014). Damage probability assessment of Callao Region based on future megathrust earthquake scenarios of Central Peru. Journal of Disaster Research (in process)
9. Mas, E., Adriano, B., Pulido, N., Jimenez, C., Koshimura, S. (2014). Simulation of tsunami inundation from future megathrust earthquake scenarios of Central Peru. Journal of Disaster Research (in process)

Conferences and other presentations
1. Adriano, B., Koshimura, S., Fujii, Y. (2010). Validation of Tsunami Inundation Modeling for the June 23, 2001 Peru Earthquake. In bulletin of International Institute of Seismology and Earthquake Engineering - Building Research Institute (ISEE-

BRI).
2. Koshimura, S., Matsuoka, M., Matsuyama, M., Yoshii, T., Mas, E., Jimenez, C., & Yamazaki, F. (2010). Field Survey of the 2010 Tsunami in Chile. In The 13th Japan Earthquake Engineering Symposium (pp. 1–7).
3. Mas, E., Imamura, F., & Koshimura, S. (2010). Tsunami Hazard Mitigation and Countermeasures in Peru. In Abstract of the 3rd International Tsunami Field Symposium.
4. Mas, E., Imamura, F., & Koshimura, S. (2010). Basic study on Human Behavior for Tsunami Evacuation Simulation using Multi Agent System. In Annual Meeting of the Tohoku Branch Technology Research Conference, Japan Society of Civil

Engineers (pp. 1–2). Fukushima, Japan.
5. Adriano, B., Koshimura, S., Fujii, Y. (2011). Validation of Tsunami Inundation Modeling for the June 23, 2001 Peru Earthquake. In proceedings of 8th International Conference on Urban Earthquake Engineering, 8CUEE.
6. Jimenez, C., Adriano, B., Koshimura, S., Fujii, Y. The Tsunami of Camana (2011). In proceedings of 8th International Conference on Urban Earthquake Engineering, 8CUEE.
7. Koshimura, S., Matsuoka, M., Matsuyama, M., Yoshii, T., Mas, E., Jimenez, C., & Yamazaki, F. (2011). Field Survey of the 2010 Tsunami in Chile. In 8th International Conference on Urban Earthquake Engineering (pp. 1–13).
8. Mas, E., Imamura, F., & Koshimura, S. (2011). Modeling the Decision of Evacuation from Tsunami, based on Human Risk Perception. In Annual Meeting of the Tohoku Branch Technology Research Conference, Japan Society of Civil Engineers

(pp. 1–2). Sendai, Japan.
9. Mas, E., Imamura, F., & Koshimura, S. (2011). Tsunami Risk Perception in Questionnaires and its use for the Modeling of Start Time Evacuation Behavior. In Japan Geoscience Union Meeting 2011. Makuhari, Chiba, Japan.
10. Yanagisawa, H., Koshimura, S., Yagi, Y., Fujii, Y., Shoji, G., Jimenez, C. (2011). The Tsunami Vulnerability Assessment in Peru using the Index of Potential Tsunami Exposure, In proceedings of 8th International Conference on Urban

Earthquake Engineering, 8CUEE.
11. Yauri, S., Fujii, S., Shibazaki, B. (2011) Tsunami Hazard Assessment for the Central Coast of Peru using Numerical Simulations for the 1974, 1966 and 1746 Earthquakes, In bulletin of International Institute of Seismology and Earthquake

Engineering - Building Research Institute (ISEE-BRI).
12. Adriano, B., Koshimura, S., Fujii, Y. (2012). Tsunami Source and Inundation Modeling of the June 2001 Peru Earthquake, In proceedings of 9th International Conference on Urban Earthquake Engineering/ 4th Asia Conference on Earthquake

Engineering, 2061-2065.
13. Adriano, B., Mas, E., Koshimura, S., Fujii, Y. (2012). Remote Sensing-based Assessment of Tsunami Vulnerability in the Coastal Area of Lima Peru. In proceedings of 10th International Workshop on Remote Sensing for Disaster Management.
14. Adriano, B., Koshimura, S., Fujii. Y. (2012). Source Inversion and Inundation Modeling Technologies for Tsunami Hazard Assessment, Case study: 2001 Peru Tsunami. In proceedings of International Symposium for CISMID 25th Anniversary,

Lima, Peru, CD-ROM, Paper No. TS-4-1, p.8.
15. Mas, E., Adriano, B., Koshimura, S., Imamura, F., Kuroiwa H., J., Yamazaki, F., Zavala, C., Estrada, M. (2012) Evaluation of tsunami evacuation building demand through the multi-agent system simulation of residents’ behavior, Proceedings of

International Sessions in Conference on Coastal Engineering, JSCE, Vol. 3, pp. 61-65.
16. Mas, E., Imamura, F., & Koshimura, S. (2012). An Agent Based Model for the Tsunami Evacuation Simulation. A Case Study of the 2011 Great East Japan Tsunami in Arahama Town. In Joint Conference Proceedings. 9th International

Conference on Urban Earthquake Engineering & 4th Asia Conference on Earthquake Engineering (pp. 1–9). Tokyo, Japan: Tokyo Institute of Technology.
17. Mas, E., Adriano, B., Koshimura, S., Imamura, F., Kuroiwa Horiuchi, J., Yamazaki, F., Zavala, C., Estrada, M. (2012). Identifying Evacuees Demand of Tsunami Shelters Using Agent Based Simulation (2012). In The American Geophysical

Union (AGU) Fall Meeting 2012. San Francisco, California, USA.
18. Mas, E., Imamura, F., Koshimura, S. (2012). Developing an Integrated Tsunami and Agent Based Evacuation Simulator. In Annual Meeting of the Tohoku Branch Technology Research Conference, Japan Society of Civil Engineers
19. Mas, E., Imamura, F., & Koshimura, S. (2012). Study on Tsunami Evacuation Building Demand through the Agent Based Simulation of Tsunami Evacuation in La Punta , Peru. In Japan Geoscience Union Meeting 2012. Makuhari, Chiba, Japan.
20. Mas, E., Adriano, B., Koshimura, S., (2012). Simulation of evacuation procedures to estimate the loss of life due to tsunami. In proceedings of International Symposium for CISMID 25th Anniversary, Lima, Peru.
21. Shoji, G., Hiraki, Y. Ezura, Y. (2012). Evaluation of tsunami fluid force acting on the bridge deck damaged by the 2011 off the Pacific coast of Tohoku earthquake tsunami, Joint Conference Proceedings 9CUEE / 4ACEE, Tokyo, pp.2049-2054.
22. Shoji, G., Shimizu, H. (2012). Evaluation of tsunami strengths of houses subjected to a tsunami wave load, Evaluation of tsunami strengths of houses subjected to a tsunami wave load, Joint Conference Proceedings 9CUEE / 4ACEE, Tokyo,

pp.1277-1283.
23. Adriano, B., Mas, E., Koshimura, S., Fujii, Y., Yauri, S., Jimenez, C., Yanagisawa, H. (2013). Tsunami Inundation Mapping Using Remote Sensing Analysis and Numerical Modeling in Lima, Peru. In proceedings of 10th International Conference

on Urban Earthquake Engineering, 10CUEE.
24. Adriano, B., Mas, E., Koshimura, S. (2013). Application of tsunami fragility functions for building damage assessment: two different approaches. The 9th APRU Research Symposium on Multi-Hazards around the Pacific Rim.
25. Adriano, B., Mas, E., Koshimura, S., Fujii. Y. (2013). Tsunami Vulnerability Assessment of Buildings Using Remote Sensing Analysis and Numerical Modeling in Lima, Peru. In Proceedings of International Sessions in Coastal Engineering,

JSCE, Vol.4, volume 4.
26. Mas, E., Koshimura, S. (2014). Tsunami inundation and agent based human evacuation modeling for disaster mitigation. Computational Engineering and Science for Safety and Environmental Problems, COMPSAFE, April 13-16, Sendai, Japan.
27. Mas, E., Adriano, B., Jimenez, C., Koshimura, S. (2014). The great 1746 earthquake and tsunami in Peru. A historical overview, model and lessons to face the future in Lima. Asia Oceania Geosciences Society, AOGS. July 28 – August 01,

Sapporo, Japan.
28. Mas, E., Adriano, B., Pulido, N., Koshimura, S. (2014). Simulation of tsunami inundation from future megathrust earthquake scenarios of Central Peru. Japan Geoscience Union Meeting 2014, JpGU. April 28 – May 2, Yokohama, Japan.17

Schedule for 2014

Date Topic Organization

2011-2012 Developing archives of historical tsunami data, 
propagation simulation, inundation mapping.

IGP, DHN, CISMID, Tohoku 
Univ., BRI

2014 Updating Callao Tsunami Inundation Mapping with 
new bathymetry data
Tsunami propagation and Inundation in Tacna

DHN, BRI, Tohoku Univ., 
Tohoku Gakuin Univ.

Date Topic Organization

2013-2014 Complete hazard map for Callao INDECI, DHN, Tohoku Univ.

2013-2014 Strategic planning for tsunami (Evacuation plan) INDECI, DHN, Tohoku Univ.

Tsunami Propagation/Inundation Mapping

Date Topic Organization

2014 Damage/loss estimation for Callao CISMID, Tohoku Univ. , 
Tsukuba Univ.

Tsunami Damage/Loss Estimation

Tsunami Damage Mitigation Technology
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Muchas gracias
ありがとうございます

Thank you
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