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Symposium Highlights Findings from
Indian Ocean Earthquake and Tsunami
Investigations

By Mark Fitzgerald

ASCE’S Technical Council on Lifeline Earthquake Eregiring (TCLEE) and Coastal,
Oceans, Ports and Rivers Institute (COPRI), togetith the Institution of Civil

Engineers (ICE), hosted a symposium at the WildBnand Hotel in Los Angeles on
October 25 that offered a variety of presentatioo engineering and research
specialists concerning observations and conclusilaged to the earthquake and tsunami
that occurred last December in the Indian Oceamafor preliminary event of ASCE’s
2005 Annual Civil Engineering Conference, the sysipm featured two keynote
addresses—analyses of both the earthquake ansuth@ni—as well as a series of
discussions concerning the damage that was caosetth lifeline facilities as ports,
highways, bridges, water and sewer systems, pggliielecommunications and electrical
systems, airports, and hospitals. Scientific imfation regarding earthquakes, tsunamis,
and the environment was also covered, and mankspeamphasized the need for
engineers to improve design, analysis, mitigatésrd building codes.

The first keynote speaker, Lucile M. Jones, Phaeologist with the U.S.

Geological Survey (USGS), began her discussion avlthief explanation of the geology



and seismology of earthquakes. “The largest eadkes in the world happen along the
boundaries of subduction zones, which might hauédahat are 200 kilometers wide,”
she said after explaining that today’s experts laasearthquake’s magnitude on the
seismic moment, which is calculated by multiplythg fault area by the degree of slip.
“The 2004 Sumatra earthquake was the largest eakiecthat we’'ve recorded in the
world in the last 40 years,” she continued. “ltdharger magnitude than even the great
Alaskan earthquake of 1964 and the seismic monededise was more than we’ve seen
in the whole world over the last 30 years. Sowas a huge event.”

Jones went on to discuss the potential of an eaatteyhappening along the
Cascadia subduction zone, a fault that extends fnoaiVancouver Island to northern
California and divides the Juan de Fuca Plate hadNbrth American Plate. “We have
our own tsunami waiting in the U.S.,” she said.h&lgood news is that in the Pacific
Northwest we have a lot of cliffs and tsunamis tamake it up over cliffs.”

Emphasizing the importance of earthquake educatihmitigation, Jones concluded by
recognizing the need for engineers to design aild more resilient systems of
infrastructure. “Earthquakes may be inevitable,dsaster does not have to be,” she
observed. “Engineers who are designing to reaishguakes need to remember that the
biggest earthquakes really are much bigger thagimed—for every 10 earthquakes of a
magnitude 7 we get one earthquake of a magnitubdat&ear in mind that a magnitude 8
releases 30 times the energy of a magnitude 7.”

Robert A. Dalrymple, Ph.D., P.E., M.ASCE, a protess civil engineering at
Johns Hopkins University, was the second keynatalsgr. Using research from tide
records, numerical modeling, and videos of theasunhe presented an overview of the
formation and progress of the waves that struclcti@stal regions near the Indian
Ocean. “The tide records tell us the amount oétthat elapsed before the tsunami
reached shorelines,” he explained. “They also st@wreverberations of the tsunami
bouncing around the Indian Ocean, and, in factnbmg around the world, because all
of the oceans experienced the tsunami—it went pddgs.”

Dalrymple also pointed out that the most credibtalels of the tsunami came
from data that was obtained in the immediate dagsveeeks after the disaster. “It was
important to get good ephemeral data,” he saidodt3:sunami modeling means good

warning systems, but because it took a relativatygltime for the earthquake to occur,



anywhere from 6 to 13 minutes, and because theqake was so long, the tsunami
actually went laterally to the earthquake propagatirection; so the earthquake ripped

to the north and the tsunami went east and westhel very near shores, where the waves
are breaking, the challenges of modeling becomes midiicult, and that's where a lot of
research is being done now.”

Recognizing the need for coastal engineers anadnasers to design numerical
models that more accurately reflect how tsunamis fioom earthquakes and how the
resulting waves will break along certain coastljri2galrymple added: “We need to have
better modeling of the bottom displacement and tiewvater responds to that
displacement. As we start these propagation mpdelsieed to know how the pre-
surface of the wave begins and we need better nmgdefl the wave as it propagates into
beaches, harbors, and communities.”

ASCE’s tsunami assessment team leaders—Curtisf@dwR.E., M.ASCE, of
the Thailand team; Donald Ballantyne, P.E., M.ASGEhe Sri Lanka team; and Alex
Tang, P.E., M.ASCE, of the India team—presentedifigs from their investigations and
provided an update on the progress of the ong@ogvery and rebuilding efforts. In the
afternoon, Amar A. Chaker, Ph.D., P.E., M.ASCEcdssed lessons that ASCE has
learned from the tsunami and future actions thaSbciety might pursue in regard to
post-disaster investigations, advancing civil eegiing knowledge, the development of
standards and reports, continuing education, asabktér mitigation advocacy. “ASCE
has developed very good relationships with lockdsfan various countries, but what can
it do to keep those relationships alive, beyonditel field investigation and report?,”
asked Chaker. “In ASCE's reports, engineers masdie facts and observations, but
should the Society go beyond this and make recordatems in terms of codes and the
enforcement of codes, planning and zoning, anddasareconstruction?” Chaker went
on to suggest that ASCE could also provide leadetshpromoting advocacy for the
roles of civil engineers in society, motivatingitengineers to consider individual
elements of the built-environment as part of comtnesrand systems, and offer
guidance so that decision makers can make infoaeesions.

Carl Strand, P.E., M.ASCE, the editor of a fortmmg monograph about the
earthquake and tsunami, concluded the symposiudisioyssing the scope of TCLEE'’s
final report which is scheduled to be released ldiis year. Although the nature of the



devastation in Sri Lanka is still being analyze@LEE has already released a
preliminary manuscriptumatra-Andaman Islands Earthquake and Tsunami of Dec. 26,
2004, Lifeline Performance Report, which reflects findings of investigations (from
Thailand, the Andaman and Nicobar Islands, andthéh India Peninsula) into the
damage of such lifelines as water supply, eletyritiansportation infrastructure, and
communication systems.

According to the preliminary report, an early tsomavarning system would have
saved lives. The report also concludes that ts&wagion from the tsunami was caused
by seawater contamination of the water supply &edrhpact of large debris picked up
by the first wave and driven by the second andltvaves. In addition, the report
emphasizes the following recommendations for mitnggfuture damage from
earthquakes and tsunamis: a regionally appropesty warning system must be
developed for each area; port facilities shouldtunte comprehensive underwater survey
and inspection programs for piers and wharves,ellsas providing real time instrument
systems such as tide gauges, seismograph, acceleraand recording devices to
automatically send out warnings of an impendingasni after an earthquake; for low
lying coastal areas, designers need to plan forarswinundation and the force of impact
from waves and large debris (cars, trucks, boaliffihg parts, etc.) on lifelines such as
pipelines, power and telecommunications systentgbevated water supplies; vessels
should immediately vacate harbor waters after athngaake and sail to deep water, using
their whistles as an interim early warning systang critical facilities should be
designed on robust foundations with flow-througbtfstories, limited structural areas
facing the tsunami, and drainage control for thieirgiptide.

“There is a lot of editing still to be done,” Stchnoted. “But we are going to do
our best to get as much as we can into a final &ty the tsunami’s anniversary, which
will be December 26. We plan on incorporating fing$ from the Sri Lanka
investigation and making further recommendatiovi&e expect that this will be a
publication that is going to be around for a lomget, so we’re working in a very
professional manner towards a monograph that ktABCE and TCLEE and everybody
can be proud of.”



