Proposal for a new SCOR Working Group
“Tsunamis”

Background and Rationale

The destructive tsunami generated by the 26 December 2004 M,, = 9.3 megathrust
earthquake off the coast of Sumatra and Andaman Islands in the Indian Ocean killed more than
226,000 people and left millions more displaced and homeless. Damage is estimated in the
billions of dollars. As a result of international tourism, countries far removed from the major
disaster areas felt the global reach of the Sumatra tsunami, which triggered the largest
international relief effort in history. The highly destructive waves generated by the 1-10 m
vertical displacements of the crust elevated our awareness of tsunami hazards to a new level. The
extensive damage and loss of life from this event have forever changed our view of tsunamis as
relatively infrequent, marginally significant, local consequences of earthquakes. Tsunamis are
now considered one of the most dangerous global catastrophes.

To learn from this tragedy, the tsunami research community has responded with an
unprecedented effort to collect and interpret the vast amount of tsunami-related data. There is
historical evidence of tsunamis in the Pacific Ocean that have traveled across the ocean causing
destruction thousands of kilometers from the source. However, the Sumatra tsunami of
December 26 was the first global tsunami to occur during the “instrumental era”. It provided
high-quality tsunami measurements on a worldwide basis. The tsunami was clearly recorded by a
large number of tide gauges throughout the worlds’ oceans, including those in the North Pacific
and North Atlantic. Global tsunami propagation models (cf. Titov et al., 2005) demonstrated that
the mid-ocean ridges served as wave-guides to the 2004 event. They efficiently transmitted
tsunami energy from the source area to far-field regions of the Pacific and the Atlantic coast of
North America. The 2004 Sumatra tsunami is now recognized as the most globally distributed
and accurately measured tsunami in recorded history. More than 200 digital records of this
tsunami are available and years after the event, tsunami measurements are still being collected
and archived.

An unprecedented number of international survey teams working in the impacted coastal
areas of the Indian Ocean collected a tremendous amount of data on maximum tsunami wave
heights along the coasts (vertical and horizontal tsunami run-ups). The Sumatra tsunami was the
first major tsunami that was clearly recorded by satellite altimetry (Topex-Poseidon, Jason and
Envisat satellites). Signals from the earthquake and tsunami were also recorded by a wide variety
of other geophysical instruments, including GPS, hydrophones, seismometers and infrasound
stations. This huge volume of observational data has prompted scientists to revise previously
held conceptions regarding tsunami propagation and transformation. It also generated many
questions initiated by public interest and incomplete scientific understanding. These data provide
us, the scientific community, with a unique opportunity to better understand the physics of
tsunami generation, propagation and dissipation. Collection, careful examination and
interpretation of these data, requires broad international cooperation and a SCOR Working Group
on Tsunamis could play a key role in this process.



A question of particular importance is numerical modeling of tsunami waves: their
generation, propagation and inundation of the coast. The 2004 Sumatra tsunami was the first
tsunami when numerical model simulations of global tsunami propagation could be coupled with
global water level records. This has shed light on the evolution of tsunami wave properties
during inter-ocean spread. As a consequence, this event has exposed several problems in tsunami
modeling. First is the availability of globally accurate and reliable bathymetry and coastal
topography (for potentially floodable regions). Second are nonlinear 3-dimensional effects in
coastal zones. These remain a serious problem for tsunami modelers and could be effectively
considered under the SCOR Working Group guidance.

The 2004 Sumatra tsunami strongly affected the coasts of the entire Indian Ocean, killing
citizens from more than 60 countries. This resulted in significant scientific and public interest in
the problem of tsunami warning and mitigation. Many new scientists and specialists have
become involved in this problem. Many countries have begun work on elaboration of their
national tsunami warning systems. A SCOR Working Group on Tsunamis could provide valuable
guidance, assistance and scientific understanding to these individuals and countries.

This working group would be an efficient international team of leading scientists from
various geographical regions, representing countries both with a long history of tsunami research
(e.g. Japan, USA and Russia) and those that are beginning to work in this area (e.g. Guadeloupe,
Thailand and Malaysia). Most of the potential members of the group have a record of successful
cooperation, working on joint projects.

The rationale behind the proposal to create the SCOR Working Group on Tsunamis is
summarized as the following. The devastating tsunami of the 26 December 2004 in the Indian
Ocean (and some other catastrophic tsunamis ef-the in recent time) has peaked the interest of the
public, governments and scientists in the problem of tsunamis. There is a vast quantity of data
that now exists on major tsunami events of the past two years. This demands and deserves
detailed analysis and interpretation to better understand the phenomenon. However, this goal
cannot be achieved by a few individuals working in isolation. A well-coordinated international
effort to collect, process and interpret the available data will derive significantly more valuable
outcomes in a shorter time frame. The international nature of the group will also facilitate the
translation of the scientific results to the practical world of warning and mitigation.

As a response to the tragic events, several regional and international organizations and
groups have been created or significantly reconstructed. These include the Intergovernmental
Coordination Groups on the Pacific and Indian Ocean Tsunami Warning Systems (ICG/PTWS
and ICG/IOTWS, respectively) working under the umbrella of the Intergovernmental
Oceanographic Commission (IOC/UNESCO). The main purposes of these organizations and
groups are applied research and development. They are directed to providing effective tsunami
warning and mitigation of the catastrophic consequences of tsunami events. The main purpose of
the SCOR Working Group on Tsunami would be to promote scientific research. It would solve
specific scientific problems, enhance the scientific knowledge of tsunami physics and provide
this scientific information for practical use. This working group would work in close cooperation
with 10C, providing scientific background for the IOC applied organizations and projects. This
co-operation would be achieved, in part, through the members of the SCOR Working Group,



who are also members of the various Intergovernmental Coordination Groups. Taking into
account the scientific and practical importance of the tsunami study, we expect the foundation
support of this working group to come from national and international funds.

Terms of Reference
Based on discussions between the prospective members of the SCOR Working Group on
Tsunamis, the following three primary themes of the group’s activity have been specified:

(1) Analysis of tide gauge tsunami data
(2) Numerical modeling of tsunami waves
(3) Estimation of tsunami risk for the coastal regions

These three themes have high scientific significance and practical importance. The detail
regarding each is of these themes is give below.

(1) Analysis of tide gauge tsunami data

The working group would collect and to analyze coastal and open ocean tsunami records
from all over the World Ocean. The main attention will be paid to the records of the Sumatra
tsunami of 26 December 2004 (this tsunami was recorded by approximately 200 tide gauges),
but other major tsunami events with well documented records also would be examined carefully
(e.g. Chile, 1960; Alaska, 1964; Shikotan, 1994; Peru, 2001; Tonga, 2006). There are four major
problems to work on in respect to these data:

. Separation of the source and topography effects in the tsunami records. From this,
estimate their relative influence for different sites and the distance from the source
distance.

. Reconstruction of the tsunami source.

. Comparison of near-field (near-source) and far-field tsunami record to investigate
the evolution of a tsunami with distance.

. Intercomparison of the major tsunamis (e.g. the global 1960 Chile and 2004

Sumatra tsunamis) and examination of the source physics and wave field characteristics
of the corresponding tsunamis.

All these problems are of key importance for tsunami understanding and prediction.

(2) Numerical modeling of tsunami waves (generation, propagation and runup)
There are three main directions of tsunami modeling:

. Numerical modeling of historical events. This is important for better
understanding of the physical mechanisms of these events, and to verify the models by
comparison with the existing observational data.

. Numerical modeling of the plausible worst-case scenarios for future tsunami
events to estimate tsunami risk for specific regions of the Worlds Ocean.
o Real-time numerical modeling of tsunami propagation in the case of a major

earthquake; this is a crucial problem for efficient tsunami warning.



The main purpose of the group is to outline the effective ways to do these three types of
modeling. The concrete problems to consider are:

" Collecting and utilizing the accurate bottom bathymetry and coastal topography

. Example modeling studies to support developing Tsunami Warning Systems (in
particular, for the Indian Ocean, Caribbean, and Mediterranean).

. Estimation of various tsunami sources (rupture and possible landslide

characteristics) for selected study regions (or for some countries); determination of
domain dimensions for modeling with respect to sources, vulnerable coastal regions, and
buoy locations; and determination of several scenarios for the modeling.

. Determine the best format of the database to develop the outputs of each scenario
from modeling so that model results can be used immediately after the tsunami event for
decision-making and warning issues.

. Development of numerical tools for computation of wave structure interaction and
wave characteristics in inundation zone

Solving these problems may have important practical outcomes.

(3) Estimation of tsunami risk for the coastal regions

The problem of long-term tsunami forecast, that is, estimation of tsunami risk for specific
geographical regions and local areas, is the problem of the highest priority, especially for the
regions where studies have never been provided in the past (e.g. the coasts of the Indian Ocean).
There are two main directions of the group activity in the frame of this theme:

- Development of new effective methods to estimate tsunami risk based on the methods of
extreme statistics and numerical modeling.

- Estimation of tsunami risk for specific geographical regions first of all for the coasts of
the Indian Ocean and Caribbean.

The main scientific product of the Working Group’s activity would be a book (collection of
scientific papers) summarizing the main scientific results of the group. Also the group will
regularly present individual scientific articles in refereed journals.

Working Group meetings

The meetings of the SCOR Working Group on Tsunamis (WGT) are planned to be on an
annual basis, that is, three meetings during the four-year period, 2007-2010. Two of these
meetings (in 2007 and 2009) will be combined with the IUGG International Tsunami
symposiums and two (2008 and 2010) will be independent. The exact places of these meeting
will be defined later. One of the main criterions that will be taken into account is the minimizing
travel expense for the WGT members.



2007: WGT Meeting 1

2007)

Prerugia, Italy (July,

(combined with the 23 International Tsunami Symposium, XXIV IUGG General

Assembly)

2008: WGT Meeting 2

22

2010: WGT Meeting 3

22

Beyond the SCOR-sponsored meetings, some additional informal Working Group meetings are
possible combined with some other tsunami meetings.

Preliminary Time Table

the 2004 Sumatra
tsunami records and
other major historical
tsunami events.

- Parameterization of
tsunami events,
comparative analysis of

tsunami scenario for the
Indian Ocean,
Mediterranean, and
Caribbean.

- Numerical modeling of
global historical tsunami
events.

Year Theme
Tsunami analysis Numerical modeling Tsunami risk
2007 - Collecting the tide - Collecting and utilizing | - Preliminary estimation
gauge data from the 2004 | the bottom bathymetry of tsunami risk for the
Sumatra tsunami and and coastal topography. | Indian Ocean (based on
other major tsunami historical earthquake and
events. - Example modeling tsunami data).
- Overview of the 2004 studies for Indian Ocean
Sumatra tide gauge and Caribbean (to - Preparation of the
measurements in the support developing corresponding paper
Indian, Pacific and Tsunami Warning
Atlantic oceans. Systems)
Meeting of the SCOR Tsunami Working Group (23 IUGG Tsunami
Symposium), Perugia, Italy, July 2007
2008 - Statistical analysis of - Development of the - Development of new

methods to estimate
tsunami risk (based on of
extreme statistics and
numerical modeling)

- Preliminary estimation
of tsunami risk for the




wave structure. Caribbean region..

Second Meeting of the SCOR Tsunami Working Group
Preparation of peer-reviewed papers.

2009 - Separation of the source | Development of - Estimation of tsunami
and topography effects | numerical tools for risk for the Indian
for the 2004 Sumatra | computation of wave Ocean, Mediterranean
tsunami. Reconstruction | structure interaction and | and Caribbean regions
of the tsunami source wave characteristics in

- Intercomparison  of Inundation zone

near-field and far-field
tsunami characteristics

2010 Preparation of the special volume (paper collection) summarizing the results and
findings of the SCOR Tsunami Working Group

Final Meeting of the SCOR Tsunami Working Group

Proposed Members of the Group
Full Members

(1) Alexander RABINOVICH, D.Sc., (RUSSIA) (Proposed Chair of the Group)
Tsunami Laboratory, P.P. Shirshov Institute of Oceanology,
36 Nakhimovsky Pros., 117997 Moscow, Russia
Tel.: +7495-124-8713, +7495-132-2072 (home)
Fax: .: +7495-124-8713
E-mail: abr@iki.rssi.ru and RabinovichA@pac.dfo-mpo.gc.ca

Expertise: data analysis, tsunami waves, seiches, tides, landslide-generated tsunamis,
meteorological tsunamis, tsunami risk, and sea level changes.

(2) Fumihiko IMAMURA, Ph.D., Professor (JAPAN)
Prof. of Tsunami Engineering
Disaster Control Research Center, Graduate school of Eng.,
Tohoku University , Aoba 6-6-06-1105, Sendasi 980-8579, Japan
Tel +81-22-795-7513,Fax+81-22-795-7514
E-mail: imamura@tsunami?2.civil.tohoku.ac.jp
http://www.tsunami.civil.tohoku.ac.jp/hokusai2/main/eng/index.html
http://www.civil.tohoku.ac.jp/english/tunami/nodel.html




Expertise: numerical modeling (the author of TUNAMI code), tsunami waves, numerical
methods, and NW Pacific.

(3) Ms Hadibah ISMAIL, Professor (MALAYSIA)
Coastal and Offshore Engineering Institute
Universiti Teknologi Malaysia City Campus,
54100 Kuala Lumpur, Malaysia
E-mail: hadibah@citycampus.utm.my
Tel: +603-2615-4290, Fax: +603-291-8109

Expertise: costal engineering, hydraulics, sediment transport, shore protection, and
impact studies in the Strait of Malacca.

(4) Philip L F LI1U, Ph.D., Professor (USA)
School of Civil and Environmental Engineering
Cornell University, Hollister Hall
Ithaca, NY 14853-3501, USA
Tel: (607) 255-5090; Fax: (607) 255-9004
E-mail: plI3@cornell.edu

Expertise: applied mathematics, nonlinear waves, numerical modeling, tsunami waves,
ocean dynamics, coastal engineering, and numerical methods.

(5) Aurelio MERCADO, Professor (PUERTO RICO)
Director, Coastal Hazards Center of UPRM
Professor of Physical Oceanography, Department of Marine Sciences
Physics, Geology and Marine Sciences Building; F-420
University of Puerto Rico, P.O. Box 9013; Mayaguez 00681-9013, Puerto Rico
Tel: 1-787-265-5461; 1-787-832-4040 x 3201; Fax: 1-787-265-5461
E-mail: amercado@uprm.edu or amercado@cima.uprm.edu
amercadol@choicecable.net (home)

Expertise: tsunami waves, Caribbean region, numerical modeling, tsunami risk, coastal
engineering.

(6) Sebastian MONSERRAT, Ph.D., Professor (SPAIN)
Lecturer of Physical Oceanography
Member of IMEDEA (Joined center between UIB and CSIC)
University of the Balearic Islands (UIB),
Edifici Mateu Orfila, Palma de Mallorca 07122, Spain
Tel: 34 971 172-806 Fax: 34 971 173426
E-mail: s.monserrat@uib.es
http://www.imedea.uib.es/natural/goi/goifis/




Expertise: data analysis, harbour oscillations, meteorological tsunamis, atmospheric
waves, coastal engineering, ocean physics, Mediterranean Sea.

(7) Efim PELINOVSKY, D.Sc., Professor (RUSSIA)
Department of Nonlinear Geophysical Processes
Institute of Applied Physics, Russian Academy of Sciences
46 Uljanov Street, Nizhny Novgorod, 603950 Russia
Tel.:7-8312-164839; Fax:7-8312-365976
E-mail: pelinovsky@hydro.appl.sci-nnov.ru
pelinovsky@irphe.univ-mrs.fr; enpeli@mail.ru; enpeli@yahoo.co.uk
http://www.ipfran.ru/pp/Pelinovsky/

Expertise: tsunami waves, applied mathematics, nonlinear waves, hydroacoustics,
numerical modeling, tsunami risk, tsunamis field survey, ocean dynamics, internal waves.

(8) Costas SYNOLAKIS, Ph.D., Professor (USA)
Professor of Civil Engineering
Director, Tsunami Research Center
Viterbi School of Engineering,
University of Southern California
Los Angeles, California 90089-2531, USA
Tel.: +1213 740-0613; +1310 301-2155
Fax: +1213 821-1608
E-mail: costas@usc.edu
www.usc.edu/dept/tsunamis

Expertise: tsunami waves, applied mathematics, numerical modeling, nonlinear waves
(one of the authors of MOST code), tsunamis field survey, tsunami risk, ocean dynamics.

(9) Ms Jane WARNE, Ph.D. (AUSTRALIA)
Observations Network Design and Management
Australian Tsunami Sea-Level Observing System (ASLOS)
Australian Tsunami Warning System (ATWS)
Observations and Engineering Branch, Bureau of Meteorology
Level 7, 700 Collins St, Melbourne GPO Box 1289
Melbourne VIC 3001, Australia
Tel.: (03) 9669-4721; Fax: (03) 9669-4736
Email: j.warne@bom.gov.au

Expertise: data analysis, metrology (science of measurements), instrumentation, applied
meteorology, tsunami recording.



(10) Ahmet Yalginer, Ph.D., Professor (TURKEY) (Proposed Co-Chair)
METU Civil Engineering Department
Ocean Engineering Research Center
06531 Ankara, Turkey
Tel.: 90-312-210 5438; Fax :90-312-210 1412
E-mail: tsunami@metu.edu.tr
http://yalciner.ce.metu.edu.tr

Expertise: tsunami waves, tsunamis field survey, tsunami risk, numerical modeling,
ocean dynamics, tsunami hazard assessment and mitigation.

Associate Members

(1) Byung Ho CHOI, Ph.D., Professor (KOREA)
Department of Civil and Environmental Engineering
Sungkyunkwan University, Suwon 440-746, Korea
E-mail: bhchoi@yurim.skku.ac.kr or bhchoi@skku.edu
Tel: +82-31-296-1934, Fax: +82-31-290-7549

Expertise: numerical modeling, tsunami waves, tides, storm surges, Pacific marginal seas,
and tsunami risk.

(2) Ms Absornsuda SIRIPONG, Professor (THAILAND)
Department of Marine Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand
Tel: 10 662 218-5405 Fax: 662-251-1951, 255-078010
E-mail: absorn@sc.chula.ac.th or sabsorns@netserv.chula.ac.th

Expertise: physical oceanography, coastal engineering, floods, storm surges, tsunami risk,
ocean dynamics,

(3) Narcisse ZAHIBO, Ph.D. (GUADELOUPE)
Laboratoire de Physique de I’ Atmosphere Tropicale
Département de Physique, UFF Sciences
Université de Antilles Guyane
97 159 Pointe-a-Pitre Cedex, Guadeloupe
Tel.: +590 590 93 86 77; Fax: +590 590 93 86 75
E-mail: Narcisse.zahibo@univ-ag.fr

Expertise: tsunami waves, historic tsunamis for the Caribbean, numerical modeling,
tsunamis field survey, tsunami risk, meteorological tsunamis.



