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ITSU renamed

We have gone (o | Iong wqy.“ September 2005, Vina del Mar, Chile

The 20th Session of the ICG/PTWS-
XX decides to change its name to the

1948 the Honolulu Magnetic Observatory, under the US

; 4 Intergovernmental Coordination
Coast and Geodetic Survey (USCGS)established Group for the Pacific Tsunami

Warning and Mitigation System

ITSU ITSU development

loc/iv-6, International to the dangers of tsunamis in
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Pacific, Pal'gssrsNo‘mimW development of warning and
e mitigation systems in the Indian

Ocean
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Mediterranean and North Eastern
Atlantic (ICG/NEAMTWS)
(I10C/XXIII-11, 12, 13, June 2005)

The tragedy brings world attention

The Honolulu Observatory
renamed Pacific Tsunami Warning
Center PTWC

3 ICGs established

1952. The Japan Meteorological
Agency started its national tsunami
warning center

1965 - I0C Working Group on the International Aspects of | WTERGOUERWENTAL OCEANOGRAPHC
the Tsunami Warning System in the Pacific, organized by the CD
USCGS on behalf of the 10C, Honolulu, 27-30 April 1965 g =
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A divided world

The lack of preparation for last month's tsunami ilustrates

ing disparities in how science & applied in different regions

of the world The globsl response to the disaster offers a glimmer of hope that these disparities will be addressed.

of scientists echo those of the popalation as 2 whole. These

range from 2 sense of hopelessness In the fce of nature's
povwer 10 concemn for the victims and 3 determination that their
suffering should be addressed

The Indian Ogean tsanami of 26 Decemnber 2004 occurred at
about 01:00 GM T, when the Indian tectonic plate moved undemeath
the neighbouring Bnrma microplate, raising it by about 10 metres
along a length of more than 1,000 km and sending a wive propagat-
ing through the full depth of the overlying ocean at high speed With
wavelengths mmch krger than the depth of the ocean, such waves
propagate across the great distances of the open sea withont much
surface periurbation and with very litthe energy loss, untill shallower
cnastal shebves slow the wave and increase its amplitude — resulting,
in thiscase, in 2 calamity of biblical proportions.

Such disasters have always been with us, but this particalar event
(see News, pages 3-5) had some characteristics that ory out for 2
global response that s mome emphatic and sustained than a brief
outburst of charity.

The most distinctive of these characteristics is the nneasy foeling,
prompted by the detayed action of the tsunami, that 2 great deal of
the suffering conld have been avolded. Mnch of the damagp, after all,
ocmarred in 5 Lanka and on India’s eastern coast aboat two hours
after an earthqnake had 1riggered the tsunami in the ocean. Monltos-
g stations in Japan and the United States, for examiple, had been able
1o observe the event In real time and yet apparently corld do nothing
— despite the ublquity of modem telecommuni cations — o wam
wictims of the Impending risk_

It terms omat, on choser examination, that ot all of this is troe. The
size of the earthquake wasn't apparent at first glance: earty estimates
pat it 3t magnitnde 8, which 1s not exceptional for sehmarine guakes
and Is an order of magnitude smaller than the eventual valoe of 9
that made this the world's largest selsmic event for 40 years. And, In
the absence of an ocean-based monltoring system, remote seismod
ogists did pot know that the quake had triggered a tsunaml Many
researchers who were aleried to the event in the United States on
thetr Chiristmas night, for ezample, went to bed quite obiivious to the
carmage that was nnfolding asthey sept.

Additionally, a5 the awfal scale of the dimster slowly emerged
from remuote regions of western Indonesta, it has become clear that
most of the death and destruction had oocarmed In 2 reglon that was
oo dose to the epicentre of the event for warnings to have made
much difference.

As the full hormor of the Astan tsanami sinks in, the reactions

Neglect

Nonetheless, an effective warning system, allied to a public educa-
tion campaign of the sort that has already taken place around the
Pacific Ocean, could have reduced the scale of the dissster.

It &5 clear, with the benefit of hindsight, that the arcane inter-
national bodies that manage tsanami protection have been neglected
and underfunded for many years. Most of them have focased on the
Pacific Ocean, and occasional atiermpis to widen thelr brief to the
Indtan Ocean have been rebaffed.
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A master plan prepared n 1999 by TS0, one of the iInternational
organizations that plans for the monitoring of tsanamis, stated:
“Tyanami hazards exist on both sides of the Atlantic Ocean, in the
eastern [mdian Ocean, and In the Mediterranean, Caribbean, and
Black Seas Ffforts to establish warning centers in those areas shonld
be encomraged.”

Animportant rexson for the previous confinement of mondtoring
systems to the Pacific has been the oocarmence of two (sunamis in
the Pactfic quite recently, in 1960 and 1964 The last tsanami pro-
duced by an exrthquake in the Indian Ocean &s thought to have
ocoarmed back in 1833,

However, the most important differentiating factor has been the
readiness of “Pacific rim’ nattons sach as Japan, Anstralia and the
United States to support 3 cheap bt potentially effective system for
moniioring and for educating the pablic about an Infrequent risk.
India, Indonesia and the other nations on the Indian Ocean's rim are
refatively poor countries with needs that ssemed more pressing than
that of planning against the remote — but nonetheless inevitable —
prospect of 2 tsnrami,

Pushing for change

A great amount could have been done at relatively little expense Lo
plan for a tsunami, however. The mast impartant component of
sich preparation is pablic education, so that locl Inhabiants are
aware, for example, of the fact that 2 dramatic recession of the
ooean i in itself 3 wamning of an impending event. The next most
important component Is the constraction of 2 simple network
that will quickly conwvey warning information from the selsmologl-
cal stalions o some central point (sach a5 the Pacific Taanami
Wamning Center in Hawail) and back oat again 0 local radio and
tebevision channels, perhaps msing siren systems In feglons that can
afford them.

Some of this will doabtless now take place — and so 1 must As
earthquake-mitigation programmes |n Japan and California have
shown, we can avoid vast carnage in the face of major natural disrap-
tions. Sclentists have 3 role Lo play In this. Biomedical researchers
have taken global initiatives to address preventable deaths from trop-
ical diseases that might othe rwise be ignored. In the same spirit, Earth
scientists aronnd the world mast now press even harder for resparces
in rich countries to be brought to bear to confront the risks of rateral
disasters in poor countries.

The same communications technologies that counld have helped
o mitigate this disaster hawe, insiead, brought it home relentlessiy
o our living rooms. The science behind the event has been basily and
prominently displayed for all to see — alongside the consequences
of inactson in the face of well-established risks.

Is it too much to expect that people in rich coantries, when con-
fromted with evidence on such 2 scale, will ask that their governments
start to pay modest respect to the value of human life amongst the
poot, and adust their badgetary priorities accordingly? Sclentists, at
least, should argue for a strengthening of research priorities that
reflect the needs not of well-protecied Interest gronps in thedr own
nations, bot of humanity ftself. u
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Ehe New Aork Times
ASIA'S DEADLY WAVES: GAUGING DISASTER

How Scientists and Victims Watched Helplessly

By Andrew C. Revkin
Dec. 31, 2004

above,

The energy unleashed in a 9.0 quake, as this one would ultimately come to measure, is
roughly the amount that would be unleashed if it were possible to create a bomb made
of 32 billion tons of TNT and set it off.

Correction Appended

It was 7 p.mn. Seattle time on Dec. 25 when Vasily V. Titov raced to his office, sat down
at his computer and prepared to simulate an earthquake and tsunami that was already
sweeping across the Indian Ocean.

As the news media calls began flooding in, Dr. Sieh began to recount the mechanism he
knew so well. It would be two days and nights before he would have time to furnon a
television and witness the consequences of the upheaval. It was likely that a fresh
distortion would be etched in the corals. It was certain that a region and people he had
grown to love had been ripped asunder.

He started from a blank screen and with the muted hope that just maybe he could warn
officials across the globe about the magnitude of what was unfolding. But the obstacles
Were NUMEerous.

Two hours had already passed since the quake, and there was no established model of
what a tsunami might do in the Indian Ocean. Ninety percent of tsunamis occur in the
Pacific, and that was where most research had been done.

Dr. Titov, a mathematician who works for a government marine laboratory, began to

assemble his digital tools on his computer's hard drive: a three-dimensional map of the
Indian Ocean seafloor and the seismic data showing the force, breadth and direction of
the earthquake's punch to the sea.

Australia: International Inertia

The possibility of tsunamis arising in the Indian Ocean had not completely escaped
international attention. During the 1990's, an obscure United Nations group, the
International Coordination Group for the Tsunami Warning System in the Pacific,
periodically considered the extension of tsunami alert systems to parts of the globe
outside the Pacific, including the Caribbean and Indian Ocean.

As he set to work, Sumatra's shores were already a soup of human flotsam. Thailand to
the east was awash. The pulse of energy transferred from seabed to water, traveling at
jetliner speed, was already most of the way across the Bay of Bengal and approaching
unsuspecting villagers and tourists, fishermen and bathers, from the eight-foot-high
coral strands of the Maldives to the teeming shores of Sri Lanka and eastern India.

In the end, Dr. Titov could not get ahead of that wave with his numbers. He could not
help avert the wreckage and death. But alone in his office, following his computer
model of the real tsunami, he began to understand, as few others in the world did at
that moment, that this was no local disaster.

At a meeting of the group in Lima, Peru, in September 1997, for example, its members
had considered proposals to expand the network to the Indian Ocean, particularly
because of Indonesia's tectonic activity. Nothing concrete happened.

With an eerie time lag, his data would reveal the dimensions of the catastrophe that
was unfolding across eight brutal hours on Sunday, one that stole tens of thousands of
lives and remade the coasts of the Asian subcontinent.

Among the scientists who kept up a restrained but insistent pressure was Dr. Phil
Cummins, a seismologist with Australia's geosciences agency. He continued to gather
and present evidence that an Indian Ocean tsunami was inevitable, although

unpradictable in terms of timing, and posed a grave threat to many countries. He met
with no ill will, but with considerable inertia, he said.
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Photo 1. Damaged sea level station the day
after the 27 February 2010 tsunami,
Talcahuano, Chile

Photo by Rodrigo Nunez Gundlach

Minamisoma, Fukushima prefecture, Japan. 2011
March 11, Mw 9.0, Honshu, Japan earthquake and
=< tsunami. (Credit: AFP/AFP/Getty Images.)

December 18, 2018 December 30, 2018

2011 Tohoku

earthquake
and
tsunami

Landslide generated tsunami
Inter-ICG Task Team on Hazard

Assessment Related to Highest
Potential Tsunami Source Areas

.

2016 ->Recent case studies demonstrated complexity
and variability, as well as importance of other types of
tsunami sources and that earthquake generated
Tsunamis can happen in any subduction zones.

The Group decided to establish a
specific Ad Hoc Team on Meteo-
tsunamis &Ad Hoc Team on Tsunamis
Generated by Volcanoes



Despite the
progress we still
have work to do
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Restricted distribution I0C/INF-6E3 rev.
. Paris, 30 October 1986
English only

12 JAN. 1987

1985~ 1990

The first Draft of this Document
(10C/INF-663) was prepared by the IOC Task Team on
Global Sea-Level Cbaserving Bystem, upon the
request of the Thirteenth Session of the 100
Asserbly (Resolution XIII-7), and submitted to the
Ninetesnth Session of the INC Executive Council in
March 1985. In accordance with the Resolution
EC-KIX.6, it has Dbeen further updated upon
receipt of inputs and comments from Member States.
This Plan will be submitted to the Second Session
of the I0C Programme Group on Ocean Processes and
Climate (10-13 March 1987) and to the Fourteenth
seas?un of the 10C Assembly (17 Karch - 1 April
18987).
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5.4 STORM SURGES AND TSUNAMIS

Tide gauges provide the longest records available for studies of historic storm surges. Tide gauge data
also are being used operationally for storm surge monitoring and modeling [Flather, 2000; Alvarez
Fanjul et al., 2000; Pérez et al., 2012]. The examination of storm surge signals requires high-frequency
data, with a real-time reporting capability if operational activities are being supported. Dense regional
networks are required in regions of intense tropical (e.g., Bay of Bengal) and extratropical (e.g.,
Western Europe) storm activity.

The devastating tsunamis originating in Sumatra (2004) and Japan (2011) have highlighted the value of
tide gauge data for regional tsunami warning. Most tide gauges remained operational during both
: = tsunamis despite turbulent water conditions and strong wave-driven forces (Figure 5). The use of
.. solar and battery powered water level stations that transmit data without reliance on the local
= power grid has proven to be an effective approach for a low-cost, distributed tsunami warnin
system. For this purpose, high-frequency tide gauge data must be available in near-real time (
h) as the data are collected. A basin-wide distribution of stations is needed, with additional
. stations positioned in earthquake zones where tsunamis are generated. Near tsunamigenic zones such
| as Japan or Indonesia, or in smaller basins such as the Mediterranean, shorter data latencies (
) are preferable.

GLOSS cannot maintain complete (or high density) storm surge and tsunami water level systems,

. ' these are best handled at the national and regional levels, but GLOSS Core stations can be configured
- é to support storm surge and tsunami warning, thereby contributing to regional infrastructure and
serving as best practice stations. For storm surge and tsunami research, a valuable contribution from
the GLOSS programme would be the assembly and serving in delayed mode of as many high frequency
time series that are affected by surge and tsunami events.
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