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A divided world

The lack of preparation for last month's tsunami ilustrates

ing disparities in how science is applied in different regions

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

of sclentists echo those of the popukation as 2 whole. These

range from 2 sense of hopelessness In the face of nature’s
power to concem for the victims and a defermimation that their
suffering should be addressed.

The indian Ocean tsanami of 26 Decenber 2004 ocourred at
about 01:00 GMT, when the Indian tectonic plate moved anderneath
the nelghbonring Burma microplate, raising 5t by about 10 metnes
along a length of more than 1,000 km 2nd sending 2 wave propagat -
ing through the full depth of the overlying ocean 3t high speed With
wavelengihs mmuch Brger than the depth of the ocean, such waves
propagate across the great distances of the open sea without much
surface periurbation and with very little energy loss, antil shallower
cnastal shebves slow the wave and increase its amplitnde — resulting,
in this case, in a2 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 oot for 2
global response that & more emphatic and sustained than 2 beief
outburst of charity.

The most distinctive of thise characteristics is the n neasy feeling,
prompted by the delayed action of the tsunami, that 2 great deal of
the suffering conld have bevn avoided. Mach of the damage, after all,
occarred in 5ri Lanka and on India’s eastern coast aboat two hours
after an earthgnake had 1 riggered the tsunami in the ocean. Monitor-
g statsons in lapanand the United States, for example, had been able
o observe the event in real time and yet apparently coald do nothing
— dispite the nblquity of modemn telecommunications — o wam
victimsof the |mpending risk.

Tt s o, on coser examination, that not all of this istoe. The
size of the earthquake wasn't apparent at first glance: eary estimates
pat It 3t magnitnde 8, which 1s not esceptional for suhmarine qaakes
and Is an order of magnitude smaller than the eventual value of 9
that made this the world's largest selsmic event for 40 years. And, In
the absence of an ocean-based monlioring system, remote selsmiol
ogists did not know that the quake had triggered a tsanami Many
researchers who were alerted to the event In the United States on
thetr Christmas night, for emmple, went to bed quite obdivioss to the
carmage that was nnfolding as they shept.

Additionally, 35 the awfal scale of the disster slowly emerged
from remote regions of western Indonesta, it has become clear that
maost of the death and destruciion had oocoarred In 2 reglon that was
oo dose to the epicentre of the event for warnings to have made
much difference.

a s the full horror of the Astin tsanami sinks in, the reactions

Meglect

Nonetheless, an effective wamning system, allied to a public edwaca-
tion campaign of the sort that has slready taken place aronnd the
Pacific Ocean, conkd have redaced the scale of the disaster.

It s 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 occaskonal stiempés to widen thelr brief to the
Ind&an Ocean have been rebaffed.

NATLUIRE| VOLATI]& MANUARY 3005 www satece snm/matnee

A master plan prepased In 1999 by [TS1, one of the international
organizations that plans for the monttoring of tsunamis, stated:
“Tsanami hazards exist on both sides of the Athantic Ocean, in the
eastern Indian Ocean, and In the Mediterranean, Caribbean, and
Black Seas Efforts to establish warning centers in those areas shonld
be encouraged.”

Anmportant rexson for the previous confinement of mondtoring
systems to the Pacific has been the ooarrence of bwo isunamis in
the Pactfic quite recently, in 1960 and 1964. The last tsunami pro-
duced by an earthquake in the Indian Ocean & thought to have
oomrred back in 1833,

However, the most important differentitating factor has been the
readiness of “Pacific rim’ nations such as fapan, Anstralts and the
United States to support 3 cheap but potentially effective system for
moniioring and for educating the pablic abont an Infrequent risk.
India, Indonesta and the other nations on the Indian Ocean's im are
refatively poor countries with needs that ssemed more pressing than
that of planning against the remote — but nonetheless inevitable —
prospect of 2 tsanamid,

Pushing for change

A great amonm could have been done 21 relatively little expense 1o
plan for 2 tsunami, however. The most important component of
sch preparation i pablic education, so that locl inhabitants are
avare, for example, of the fact that 3 dramatic recession of the
ocean i in iself 3 warning of an iImpending event. The next most
Important component 1s the constraction of 3 smple network
that will quickly conwey waming information from the selsmalogi-
cal sations o some central point (sch a8 the Pacific Tmnami
Wamning Center in Hawail) and back oat again to local radio and
tebevision channels, perhaps msing sifen systems In fegions that can
afford them

Some af this will doabtless now take place — and so 1 mnsl As
earthquake-mitigation programmes In fapan and California hawe
shown, we can avodd vast carnage in the face of major natural disrap-
tions. Sclentists have 3 role to play in this. Biomedical reseanchers
have taken global initiatives to address preventable deaths from trop-
ical diseases that might otherwise be ignored. In the same spirit, Earth
scientists around the world must now press even harder for resonrces
in rich conntries to be brought to bear to confront the risks of natural
disasters in poor countries.

The szme communications technologies that could have helped
o mitigate this disaster hawe, insiead, bronght it home relentlesshy
rour living rooms. The sclence behind the event has been basily and
prominently displayed for all to see — slongside the consequences
of imaction in the face of well-established risks.

Is i too much to expect that people in rich countries, when con-
fromted with evidence on such a scale, will ask that their governments
start to pay modest respect to the value of human life amongst the
poor, and adpmst their budgetary priorities accordingly? Sclentists, at
least, should argue for 2 strengthening of research priorities that
reflect the needs not of well-protecied Interest groaps in their own
natlions, bt of homanity {tself | |
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GLOBAL TSUNAMI WARNING AND MITIGATION SYSTEM

Intergovernmental Oceanographic Commission of UNESCO
2024 www.ioc-tsunami.org
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Istituto Nazionale di Geofisica e Vulcanologia of Italy ITIC International Tsunami
BN KOERI Information Centre (USA, Chile, I0OC)

Kandilli Observatory and Earthquake Research j ' P NWPTAC TSP

Institute of Turkey IOTWMS Northwest Pacific Tsunami
BEE NOA Ind|ar? Ocean Ts.u.nan?| _ Advisory Center /

National Observatory of Athens of Greece Warning and Mitigation Syseem™ Japan Meteorological Agency ®
== planned NEAMTWS I0TIC Indian Ocean Tsunami

{Information Centre (Indonesia) \g PTWCTSP
. “ Pacific Tsunami Warning Center /
InaRTSP Py NWS/NOAA of USA e
Indonesian Regional Tsunami Servmt{rowder S
Service iprovided by the InaTEWS ww  ITEWCTSP 0‘ [0 scsTAC TSP ’0
Indonesian Tsunami Early Warning System at Indian Tsunami Early Warning Centre "¢ South China Sea Tsunami Advisory ¢
U n e sco the BMKG, outside the framework of the 10C- o JATWCTEP ’.0 Center / National Marine
omisién Oceanografica coordinated tsunami warning systems Joint Australian Tsunami Warning Centre % Envnronme'zntal Forecastlng‘Cgﬁter
Intergubernamental I ., of P. R. China . . ;
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COMMUNICATIONS METHODS

Wsted Nasicns Eddscational, Sesuntific and Cultiral Organization

al ASEAN Leaders' Meeting on e Aflermath of e Eambquake sl
Oupasinaion des Nasious Unies pour I'ilucation, b science ot la culture hpop

Teanami, due to begin in Jakarta an 6 January 2008, takes on & special sigéficance. 1t is my

Ogasizacibe de lus Naciones Usidha pars la Edecacide, b Ciencha ¥ Ia Cuburs sineere hope that you will he sble o coevey fo dosn gabered the srgency of casblisting

s warming systess, both at the regional s glubal Jevels, nd inform them of the rale
that the Uinsied Netions system can play in geernl, and UNESCD sad fis 10T in pasticulse.
With reged 8o the specific cooibution af IMESCO and its BOC in the combext of such an
Initlative, 1 eneloee Berewih some documentasion for your perusal.

U — For each Agency that should receive tsunami advisory
S —— information, kindly provide the following information:

The Director-Geners)

Rt
DG00I
3} Juminey 2005 Yo sincerely,

Mr Secretary-Conoral
"
Permit mo 1o begin by sharing with you co“ntry'
life and destruction that sccarred in the tndisn giom
s of 26 Decebes 1004 Let e assrs you st LWESED ot
it {1 iater agencses within the: Linit] Natioes system o resporsd in

el et s evanntng o o [ —
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As o e alrendy aware, UNESCO and it Imcrgovormenal Qo grgie :
Commission {¥0C) have exbamsive experimon in the thres componsm pars of e St i H
: e e e et o S ! National contact point:
Bystems for the Pocific Region, cetiblished and |

eacly-waming sysiem, which his been much. |
stined i e mofia i eooest dys, operatis by assing tul trenami waches, waming |
and advisory bulieon are rapedly dissemunated Seveghost the Pacillo to the 26 Stiss tha I
comsime il memhendp.  Fartrsces, the Symem has a streny sducationd, susnmess
Faising and preparndness b, hoth # the geversmental and genaral mublic levek !
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Station Location {of National contact
The UNESCOM0C imemaensd Coornlination Group for the Trssami Warsing

Systom in the Pacific (OGTTSU) bas wfvocised for e esablishment of similar easly

waming systems in other regions of the world, mciulieg the fndian Oceas. However, given

that the FiSk of tyursamia is pomparsti

el lorae i e e, b bawm dificat 10 echiline
the necessary suppar for ruch & praject. The tragic evemts of e Eadun Ocean compel m o
resopiio thot Wusat N ocow ab my tee and sl wywhere, cimsing death and
destruetion both Joeally and acsus ocems thossmnds of miles sway. We s el
accept that the astablishment of & glotul s warsisg sysiem & now & priesty for e
rem sl <ty

Latitude: (minus=8):
Longitude; (minus=W):

M Kol A Annn

Telephone numbers

United Sasten of America

24 Hr Phone:
1 alternate (phone):
2 slternate: (phone):

FAX:

)

United Nations Educational, Scientific and Cultural Organization
Organisation des Nations Unies pour I*éducation, la science et la culture
Orgenizacion de las Naciones Unidas para la Educacién, la Cicncia y la Cultura

||
—
|—|

i
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When selecting your official contact point for the receipt of tsunami and ofher TELEX:
coastal hazard-related informaticn bulletins and wamning guidance, please bear in mind I—
that two authorities may be designated, one of them acting as alternate focal point. .
Relevant fax numbers and email addresses mus! be provided in addition to the requisite
telephone numbers. Nominated contacts should be available for contact twenty-four M:
hours per day, seven days per week.

7, place de Fontenoy .
75352 Paris 07 SP The Director-General
Tel £ 433 (D)1 43 68 1000
Far: +33 ()1 45 68 55 55
In order to facilitate the provision of the above-mentioned information, a form is

enclosed with this Jeter, It should be sent duly completed, no later than 10 Novennber Ereferud methods to receive tsunami advisory ormation

2003, directly to Mr Patricio Bernal, Assistant Director-General, UNESCO, Executive

— -2 NOV 2005

DG2.5/471 Secretary, 10C by email (p.bemal@uneseo.org), with a copy to Mr Stefano Belfiore,
(s.belfiore{@unesco.org, Tel: +33 (0) 1 45 68 40 68, Fax: 233 (0) 1 45 68 58 10 (or 12)) 5 .
10C’s Programme Spesialist Method(*) = Primary:
Sir,
Accept, Sir, th of my highest
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Following the kind offer of the Government of Ttaly, it is my pleasare to inform S .
you that the first meetiag of the Intergovernmental Coordination Group for the Tsunami ! Method{*) - Alternate:
Early Waming and Mitigation System in the Norih-easter Adlantic, the Meditemanean !
and Connected Seas (ICGANEAMTWS) will take place on 21 and 22 November 2005 in | P
Rome, laly. } Koichiro Matsuura
i
s you e 30 doubt sware, st it 23 Assemly Gom 21 10 30 June 2505, !
TUNESCO’s O issi (-[OC) decided Ihmugh i
Resolution XXITI-14 to esiablish the ICGIN'EAM’I‘W’S in line with the guidance of the 1
World Conference on Disastsr Reduction helé in Kobe, Hyogo, Japan from 18 to 22 !
Jazuary 2005, and the Hyogo Framework for Action 2005-2015 adopted by the Werld i
Conference. ;
|
i
i
|
i
|
i
|
i
i
|
i
|
i
i
|

ol Contact informarion form _ *) SELECT ONE OF THE FOLLOWING METHODS FOR RECEIPT OF TSUNAMI

Resolution IOC-XXTI-14

ADVISORY INFORMATION : GTS - AFTN — TELEX -~ FAX — EMAIL - EMWIN

Therefore, T am pleased to invite you to participate in the first meeting of the
Intergovernmental Coordination Group, 1 would be grateful if you would submit in
writing to the 10C Executive Secretary the name of the designated suthority acting as
National Tsunami Focal Point in your country with offieial responsibility to receive
tsunami and other coastal hazard-related information bulletins and waming guidance.
Kindly also provide the name of the institution or organization acting as National
Tounsmi Werning Centre for the issuance of warnings and related information, or with

for the Pt ef such i

Last Update:



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
=<1 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
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Orchestra partiture
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Tsunami Warning Centers — IOC Definitions

Tsunami Service Provider (TSP)

Centre that monitors seismic and sea level activity and issues timely
tsunami threat information within an ICG framework to National Tsunami
Warning Centres/Tsunami Warning Focal Points and other TSPs operating
within an ocean basin. The NTWCs/TWFPs may use these products to
develop and issue tsunami warning for their countries. TSPs may also issue
Public messages for an ocean basin and act as National Tsunami Warning
Centres providing tsunami warnings for their own countries. Several ICG
Tsunami Service Providers have been established




UN OCEAN DECADE TSUNAMI PROGRAMMIE:
100% AT-RISK COMMUNITIES TSUNAMI READY ez

v @
EVACUATION
. A ROUTE

N (R IHLAKD

TSUNAMI READY INDICATORS

ASSESSMENT (ASSESS)

ASSESS-1. Tsunami hazard zones are mapped and designated.

ASSESS-2. The number of people at risk in the tsunami hazard zone is estimated.

ASSESS-3. Economic, infrastructural, political, and social resources are identified.

PREPAREDNESS (PREP)

PREP-1. Easily understood tsunami evacuation maps are approved.

PREP-2. Tsunami information including signage is publicly displayed.

PREP-3. Qutreach and public awareness and education resources are available and
distributed.

PREP-4. Outreach or educational activities are held at least 3 times a year.

PREP-5: A community tsunami exercise is conducted at least every two years.

RESPONSE (RESP)

RESP-1. A community tsunami emergency response plan is approved.

RESP-2. The capacity to manage emergency response operations during a tsunami is in
place.

11

RESP-3. Redundant and reliable means to timely receive 24-hour official tsunami alerts
are in place.

12

RESP-4. Redundant and reliable means to timely disseminate 24-hour official tsunami
alerts to the public are in place.

a2 STRATEGY:
Be Aware, Be Prepared

-  FRAMEWORK:
=« Harmonized global
guidelines UNESCO 10C
Tsunami Ready

« Performance-based
Community Recognition

o ACTION:
National programs
empower Communities

2 GLOBAL MEASURE

unesco

Intergovernmen tal
Oceanographic
Commission

Standard Guidelines for the Tsunami Ready Recognition
Program, UNESCO IOC TS 74
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L'IMPREVU,
. CASE PREPARE

,_U2 HEURES GRATUITES EN PL
us
POUR RETOURNER VOTRE OUTILLAGE.

Restez serein en cas d'im
prévu. Le jour de lare
Kiloutou vous offre 2h de marge* pour le retou g ir

sBd S BEE i KdLouTou

LRl



THANK YOU FOR
ATTENTION!

QUESTIONS?
COMMENTS?
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