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EXECUTIVE SUMMARY

The Fourth Meeting of the Working Group on Tsunamis and Other Hazards Related to Sea-
Level Warning and Mitigation Systems (TOWS-WG-IV) was held in Paris, France, on 21-22
March 2011, at UNESCO Headquarters, under the chairmanship of Mr Sang-Kyung Byun (I0C
Vice-chairman). The meeting evaluated progress in actions and decisions taken by the
Governing Bodies, mainly through Resolution XXV-13 and Resolution EC XLIII1.6 and reviewed
an advanced draft of the Compendium of definitions and terminology on sea level-related
hazards, disasters, vulnerability and risks in a coastal context as well as the joint Report of the
International tsunameter Partnership and the DBCP, on Ocean Observing Platform Vandalism.

The Group agreed to invite WMO to actively participate in the WAVE exercises run by
ICGs to help measure performance of the GTS in delivery of warnings and to contribute to its
improvement where needed.

The Group agreed to request the |IOC Assembly to grant additional time for the TOWS
WG to develop Terms of Reference for the studies of data gap analysis and the conduct of these
studies by the ICGs.

The Group agreed to put forward for the IOC Assembly a final draft of the Compendium
of Definitions and Terminology on Sea-Level-Related Hazards, Disasters, Vulnerability and
Risks in a Coastal Context, suggesting this becomes a living document that should be updated
periodically.

The Group agreed that ICGs need to work with the maritime authorities at the country
level to look for ways and means of protecting from vandalism observational instruments that
provide life-saving data.

The Group further agreed on the importance of the early warning data from tsunameters
which for certain regions are critical for the confirmation of tsunami generation and prevention of
false alarms. Vandalism should not dissuade countries from investing toward the deployment
and operation of advanced ocean observation and hazard detection instruments.

The Group agreed to forward to the I0C Assembly a Draft Resolution on Ocean
Observing System Vandalism (Annex Il)

The Group endorsed the reports of Inter-ICG Task Teams on Sea Level for Tsunami
Purposes, Disaster Management and Preparedness, and on Tsunami Watch Operations and
recommended these be forwarded to the ICGs for consideration when updating their
Implementation Plans and Operational Users Guides and/or Communications Plans,

The Group recommended the IOC Assembly to extend the TOWS-WG for a further
intersessional period, with the same mandate and membership.

The Group encouraged the Inter-ICG Task Teams on Disaster Management and
Preparedness and on Tsunami Watch Operations to continue their work and recommended the
IOC Assembly to extend the period of work for the Inter ICG Task Team on Disaster
Management and Preparedness, and on Tsunami Watch Operations.

The Group recommended the IOC Assembly to dissolve the Task Team on Sea Level
as it has completed to the extent possible the work tasks given to it.

The Group further recommended that an Inter ICG Task Team on Tsunami Potential
Assessment be established by the IOC Assembly with the Terms of Reference proposed under
Annex
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RESUME EXECUTIF

Le Groupe de travail sur les systémes d'alerte aux tsunamis et aux autres aléas liés au niveau
de la mer, et de mitigation a tenu sa quatriéme réunion (TOWS-WG-1V) les 21 et 22 mars 2011
au Siége de 'UNESCO, a Paris (France) sous la présidence de M. Sang-Kyung Byun (Vice-
Président de la COIl). A ladite réunion, le Groupe a évalué les progrés réalisés en ce qui
concerne les actions menées et les décisions prises par les organes directeurs, principalement
par les résolutions XXV-13 et EC-XLIIII.6, et examiné un avant-projet de Recueil de définitions
et de termes sur les aléas, les catastrophes, la vulnérabilité et les risques en milieu cotier ainsi
que le rapport commun du Partenariat international pour les tsunameétres et le Groupe de
coopération pour les programmes de bouées de mesure (DBCP) sur le vandalisme des plates-
formes d’observation de 'océan.

Le Groupe est convenu d’inviter TOMM a participer activement aux exercices WAVE
menés par les GIC pour aider a mesurer la performance du GTS quant a I'émission d’alertes et
a contribuer, le cas échéant, a 'améliorer.

Le Groupe est convenu de demander a ’Assemblée de la COIl d’accorder au TOWS-GT
davantage de temps pour élaborer le mandat des études relatives a I'analyse des lacunes en
matiere de données et a la conduite de ces études par les GIC.

Le Groupe est convenu de saisir 'Assemblée d’un texte définitif du Recueil de définitions
et de termes sur les aléas, les catastrophes, la vulnérabilité et les risques en milieu cbtier,
soulignant le fait qu’il s’agit d’'un document évolutif qu’il faudrait mettre a jour périodiquement.

Le Groupe est convenu que les GIC étaient appelés a s’employer avec les autorités
maritimes, au niveau national, a déterminer de quelle maniére et par quels moyens on pourrait
protéger du vandalisme les instruments d’observation qui fournissent des données destinées a
sauver des vies humaines.

Le Groupe est convenu en outre de l'importance des données d’alerte rapide en
provenance des tsunameétres, lesquelles, dans le cas de certaines régions, sont indispensables
a la confirmation de la génération d’'un tsunami et a la prévention de fausses alertes. Le
vandalisme ne devrait pas dissuader les pays de s’investir dans le mouillage et I'exploitation
d’'instruments de pointe d’observation de I'océan et de détection d’aléas.

Le Groupe est convenu de soumettre a 'Assemblée de la COIl un projet de résolution sur
le vandalisme du systéme d’observation de I'océan (Annexe II).

Le Groupe a fait siens les rapports des Equipes spéciales intergroupes GIC sur le niveau
de la mer; la gestion et la préparation en cas de catastrophe, et les opérations de veille aux
tsunamis, et a recommandé de les transmettre aux GIC pour qu’ils les examinent lors de la mise
a jour de leurs plans de mise en ceuvre et de leurs guides des utilisateurs opérationnels/plans
de communications.

Le Groupe a recommandé que '’Assemblée de la COI proroge le TOWS-GT pour une
intersession supplémentaire, avec le méme mandat et la méme composition.

Le Groupe a encouragé les Equipes spéciales intergroupes GIC sur la gestion et la
préparation en cas de catastrophe, sur les opérations de veille aux tsunamis a poursuivre leurs
travaux et recommandé que '’Assemblée de la COI prolonge leur période de travail.

Le Groupe a recommandé que I'Assemblée de la COI dissolve I'Equipe spéciale sur le
niveau de la mer, étant donné qu’elle a, dans toute la mesure possible, mené a leur terme les
taches qui lui avaient été assignées.
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Le Groupe a par ailleurs recommandé que I'’Assemblée de la COI crée une Equipe
spéciale sur I'évaluation du risque de tsunami, avec le mandat proposé a ’Annexe V.
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RESUMEN DISPOSITIVO

La cuarta reunion del Grupo de Trabajo sobre sistemas de alerta contra tsunamis y otros
peligros relacionados con el nivel del mar y atenuacion de sus efectos (TOWS-WG-IV) se
celebré en la Sede de la UNESCO en Paris (Francia), los dias 21 y 22 de marzo de 2011, bajo
la presidencia del Sr. Sang-Kyung Byun (Vicepresidente de la COIl). En esta reunién se paso
revista a los avances relativos a las medidas y decisiones adoptadas por los drganos rectores,
particularmente en virtud de las resoluciones XXV-13 y EC XLIIII.6, y se examindé un
anteproyecto del documento titulado "Compendium of Definitions and Terminology on Hazards,
Disasters, Vulnerability and Risks in a Coastal Context", asi como el informe conjunto “Report of
the International tsunameter Partnership and the DBCP, on Ocean Observing Platform
Vandalism”.

El Grupo estuvo de acuerdo en invitar a la Organizacion Meteorolégica Mundial (OMM) a
participar activamente en los ejercicios WAVE organizados por los grupos intergubernamentales
de coordinacion (GIC), con el fin de que brindara su colaboracion para evaluar el
funcionamiento del Sistema Mundial de Telecomunicaciéon (SMT) para la transmisién de alertas
y contribuyera a su mejora, cuando resultara pertinente.

El Grupo acordoé pedir a la Asamblea de la COIl que concediese mas tiempo al TOWS-
WG para definir el alcance de los estudios relativos al analisis de las insuficiencias de datos y a
la realizacion de dichos estudios por los GIC.

El Grupo acordé presentar a la Asamblea de la COI un proyecto definitivo del documento
“‘Compendium of Definitions and Terminology on Sea-Level-Related Hazards, Disasters,
Vulnerability and Risks in a Coastal Context’, recomendando que se convirtiese en un
documento evolutivo que se debia actualizar periddicamente.

El Grupo convino en que los GIC necesitaban trabajar con las autoridades maritimas en
el plano nacional, con miras a determinar los medios de proteger del vandalismo los
instrumentos de observacion que suministran datos destinados a salvar vidas humanas.

El Grupo convino asimismo en la importancia de los datos de alerta temprana
procedentes de los tsunametros, que en ciertas regiones eran fundamentales para confirmar el
desencadenamiento de un tsunami y evitar falsas alarmas. El vandalismo no debia disuadir a
los paises de invertir en la instalacion y puesta en funcionamiento de instrumentos sofisticados
de observacién de los océanos y deteccién de peligros.

El Grupo acordo presentar a la Asamblea de la COIl un proyecto de resolucion sobre el
vandalismo contra el sistema de observacién de los océanos (Anexo II).

El Grupo hizo suyos los informes de los equipos de trabajo de los GIC sobre el nivel del
mar en relacion con los tsunamis, la gestion de desastres y la preparacion, y sobre las
actividades de vigilancia de tsunamis, y recomendd que se sometieran a la consideracién de
los GIC cuando se actualizaran sus planes de puesta en marcha y guias operativas para los
usuarios y/o planes de comunicacion.

El Grupo recomendé a la Asamblea de la COI que prorrogara el TOWS-WG por un nuevo
periodo entre reuniones, con el mismo mandato y composicion.

El Grupo insté a los equipos de trabajo de los GIC sobre la gestién de desastres y la
preparacion y sobre las actividades de vigilancia de tsunamis a proseguir su labor y recomendo
a la Asamblea de la COIl que prolongara el periodo de trabajo de dichos equipos.

El Grupo recomendé a la Asamblea de la COI que disolviera el Equipo de Trabajo sobre
el nivel del mar, ya que habia cumplido, en la medida de lo posible, las tareas que se le habian
asignado.
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El Grupo recomendé ademas a la Asamblea de la COIl que creara un Equipo de Trabajo
de los GIC sobre la evaluacion del potencial tsunamigénico, con el mandato propuesto en el
Anexo VI
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PABOYEE PE3IOME

YeTBepToe coBeuwlaHne PabGoyen rpynnbl MO cucteMam npeaynpexgeHns mn  cMsardeHuns
nocneacTBui LlyHaMmn 1 Apyrnx onacHbIX SIBIIEHUI, CBSI3aHHbIX C U3MeHeHneM ypoBHS mops (PT-
Crnuyo-1V) coctosnock B MNapwxke, PpaHums, 21-22 mapta 2011 r. B LUTab-kBaptupe FOHECKO
nog npeaceparensctBoMm r-Ha MNén CaH éHa (3amecTtutens lNpeacepartend MOK). YyacTHMKM
3acefaHusa ganu OueHKy Mporpeccy, OOCTUrHYTOMY B OCYLUECTBIIEHUM MeP U BbIMNOMHEHUN
peLLeHNA PYKOBOASILLMX OPraHoB, MaBHbIM 00pa3oM CBSA3aHHbIX C pesontounen Accambneu
XXV-13 n pesontoumen UcnonHutenbHoro coeeta XLIIL6, coenann o63op npoekta lepeyns
onpegeneHnin M TEPMUHOB NO OMAacCHbIM SABNEHWSM, OeACTBUAM, YA3BMMOCTU U puUcCKaMm B
KOHTEKCTe MPUOPEXHOW 30Hbl, a TaKke PacCMOTpenu AoKnazd, NoAroTOBMEHHbI COBMECTHO
MexayHapoaHbIM LlyHaMOMETPUYECKMM NapTHEPCTBOM M [pynnon coTpygHudectBa no Gysam
ansa cbopa padHbix (OBKIM) no Bonpocy o BaHganMame B OTHOLWEHWM nnatdopm  Ans
OKeaHU4YecKnx HabnaeHUN.

Mpynna pewwuna npurnacute BMO npuHATbL akTMBHOE yyacTue B y4yeHusax «BonHay,
nposogMmomMm nog pykosoacteBoM MKI B uUenax oOKasaHus COOENCTBUS YCTaHOBSIEHUIO
acppekTmBHOCTM [NobanbHoOM cucTembl TenekommyHukauuin (FCT) B OTHOLUEHUM PacCbIfKK
npeaynpexaeHnin n CoaencTans, B criydae HeobxoanMoCTU, NX COBEPLLEHCTBOBAHMIO.

Mpynna pewwuna npocutb Accambneto MOK npepoctasuts PIM-CryO pononHutensHoe
BpeEMS Onsi MOArOTOBKM Hay4YHO-TEXHMYECKOro 3afaHusi Ha NpoBEeOEeHUEe WUCCNefOoBaHun no
aHanmsy nNpobenioB B AaHHbIX, a Takke NpoBeAeHNs yKasaHHbIX Beille nccnegosanunin MK,

lpynna pewwuna nepegatb Accambnee MOK okoHuyaTenbHbi npoekT [lepeyHs
onpegeneHnin M TEPMUHOB NO OMNAacCHbIM SBNEHWsM, OeACTBMSAM, YA3BMMOCTU U puUCKaM B
KOHTEKCTe NpUOPEXHON 30HbI, Bblpa3nB MHEHWE O TOM, YTO 3TOT AOKYMEHT OOSDKEeH HOCUTb
NMOCTOSIHHO AEWNCTBYIOLLMI XapaKTep U No3TOMYy NepMoanyeckn 0OHOBNATLCS.

pynna pewwuna, 4to MKl Heob6xoanmo paboTaTe BMECTE C HaUMOHAaNbHLIMU BraCTAMM,
OTBeYalLMMN 3a CYyAOXOACTBO M PbIOHbLIN MPOMbICESN, C LUenblo M3bICKaHUA NyTerh U cpeacTs
3aWmMTbl  OT BaHganuMamMa MWHCTPYMEHTOB AN OKeaHMYeckux HabnogeHun, KoTopble
obecneynBaloT NpefocTaBnNeHne AaHHbIX, CNOCOOCTBYHOLLNX CMACEHWNIO XU3HEN.

lpynna panee pewwuna, 4YTO [JaHHble AN CUCTEM paHHEro npepynpexaeHus,
nocTynawLmne ¢ LyHaMOMEeTPOB, MMEIOT AN HEKOTOPbIX PErMOHOB pelualollee 3Ha4YeHue, Tak
KaK OHW MOryT MOATBEPAUTb BO3MOXHOCTb BO3HMKHOBEHUSI LlyHaMU U NpeaoTBpaTUTb NOXHbIE
TPeBOXHble cooblweHns. BanganuMam He [JofkeH MelwaTtb CTpaHaM WHBECTUMpoBaTb B
pas3BepTbiBaHMe U paboTy OCHALLEHHbIX MO MNOCEeAHEMY CIOBY TEXHUKU OKeaHWU4eCKMX
obcepBaTOpPUn M COBPEMEHHbIX MHCTPYMEHTOB, CryXallux 3afade BbisIBIIEHMS ONacHOCTEN.

lpynna pewwuna nepegatb Accambnee MOK npoekt pesontouunm no BOMpocy O
BaHOanM3Me B OTHOLUEHUN CUCTEM OKeaHn4veckux HabrntogeHun (Mpunoxexue Il).

Mpynna opobpuna [oknagbl MeXCeCCUOHHbIX uenesbix rpynn MKI no cneaylowmm
BOMpocaM: M3MEPEHME YPOBHS MOpPS ONS Lenei, CBA3aHHbIX C LyHamu, npeaynpexaeHve u
NUKBMAALMA NOCNeacTBUN CTUXUIAHBIX BeacTBUn U obecrneyeHne roToBHOCTU K HUM, a Takke Mo
[AesATeNbHOCTU, CBA3aHHOWN C HAbnMAEHNEM 3a LyHaMu, U pekoMeHaoBana, 4Tobbl 3Tv goknaabl
Oblnn HanpaeneHbl Ha paccMoTpeHve MKI ansi oGHOBMNEHUS MAAHOB OCYLLECTBIEHMS U
onepaTMBHbIX PYKOBOACTB ANS NoMb30oBaTenen, a Takke/unm nnaHoB No KOMMYHMKaLWW.

Npynna pekomeHpoBana Accambnee MOK npognute geatenbHoctb PI-CIILO ewe Ha
OOVH MEXCECCUOHHbIN Nepuop, ¢ TEM XXe MaHAaTOM U YSIEHCKMM COCTaBOM.

Mpynna npusBana MeXceccuoHHble uenesble rpynnbl MK no npeaynpexaeHutio u
NUKBMAALMN NOCNEACTBUN CTUXUIHBLIX 6eCTBUIA N 06ecrneyYeHnio roTOBHOCTM K HAM, a Takke no
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AEATENbHOCTW, CBS3AHHOW C HabniogeHnem 3a LyHamu, MpoAOIDKUTbL CBOK paboTty mu
pekomeHgoBana Accambnee MOK npognute pgestenbHocTb Lleneson rpynnbel  no
npeaynpexaeHnto 1 nNUKBMAauMm NOCneacTBUN CTUXMKHBLIX  6eacTBMiA M obBecneyveHuro

FOTOBHOCTU K HMM, a Takxke LleneBoi rpynnbl No AesTeNbHOCTA, CBA3aHHOW ¢ HabnogeHeM 3a
LyHamu.

pynna pekomeHgoBana Accambnee MOK pacnyctutb LleneByto rpynny no namepeHuto
YPOBHS MOpS AN Lenen, CBA3aHHbIX C LyHamMu, B CBSA3W C 3aBEpPLUEHWEM BbINOSIHEHNS
NOCTaBIIEHHbIX Nepen Hen 3aaau.

Npynna panee pekomeHpoBana Accambnee MOK cosgatb obwyo gna scex MK

Llenesyto rpynny MO OUEHKE OMacHOCTU UyHamMW, MOSIHOMOYUA KOTOPOW MPUBOOATCSA B
MpunoxeHun V
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1. OPENING AND WELCOME

1.1 OPENING

The Chair of TOWS-WG, Dr Sang-Kyung Byun opened the meeting of TOWS-IV and
recalled the 11 March 2011 M9.0 earthquake off the coast of Miyagi prefecture in Japan that
triggered a tsunami that within very short time hit the coasts with tsunami heights of more than
20m in some places, inundating far inland and washing away whole communities. He praised
the Japanese Government still struggling against this disaster at the time of this meeting. He
expressed on behalf of the Group his deep condolence to Japan for the loss of many lives
caused by this earthquake and tsunami. The meeting observed 1 minute of silence for the loss
of lives in Japan.

Dr Sang-Kyung provided a brief background on TOWS-WG. He recalled that on
December 26, 2004 the Indian Ocean Tsunami caused more than two hundred thousand
deaths. This catastrophe made the world as well as the UN system including IOC/UNESCO to
realize the importance of Tsunami Early Warning and Mitigation. Immediately after that tragedy
IOC started developing tsunami warning systems, in coordination with its Member States and
other UN bodies and international organisations which can cover all world oceans by
establishing the Working Group on the Global Tsunami and other Ocean-related Hazards Early
Warning and Mitigation System (GOHWMS). Based on the GOHWMS framework report and the
recommendations of GOHWMS to the |IOC Assembly, the Working Group on Tsunami and Other
Hazards related to Sea-Level Warning and Mitigation Systems (TOWS-WG) was established in
2007.

Through 10C Resolution XXIV-14 in 2007, TOWS-WG was bestowed the tasks to
primarily advise the IOC Governing Bodies on developing comprehensive, harmonised, and
systematic approaches to establishing and operating early warning and mitigation systems for
tsunami and other hazards related to sea level, through the Intergovernmental Coordination
Groups for Tsunami Warning Systems (ICG/TWSs).

The first and second TOWS-WG meetings were held in Paris in 2008 and 2009
respectively, and the 3rd meeting was held in Lisbon in 2010.

According to IOC Resolution XXV-13 in 2009, it was decided, with recognition and
reaffirmation of the need for and benefits from the activities of TOWS-WG, to extend the working
period of TOWS-WG for two more years and to establish three inter-ICG Task Teams on:

o Sea Level for Tsunami Purposes
o Disaster Management and Preparedness

o Tsunami Watch Operations

These three Task Teams were requested to report their progress to this meeting of
TOWS-WG which in sequence will report to the IOC Assembly in June 2011. A joint Inter-ICG
Task Teams Meeting was held in Seattle, USA under the auspices of PMEL/NOAA during
November 29 — December 1 2010 in order to harmonise and coordinate the work of the three
Task Teams

1.2  ADOPTION OF THE AGENDA

The Agenda for this meeting was adopted as indicated in Annex |. During its adoption it
was agreed to add an item 5.1 for the representative of Japan Meteorological Agency (JMA) to
report about the events and lessons learned in Japan, with the following title: 5.1. JMA REPORT
OF PACIFIC COAST OFF TOHOKU EARTHQUAKE AND TSUNAMI, JAPAN, 11 MARCH 2011.
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1.3  WORKING ARRANGEMENTS

Mr Bernardo Aliaga, acting Head of the Tsunami Unit welcomed the participants on
behalf of IOC/UNESCO and provided logistic details. All documents and presentations delivered
at this meeting are available from the following website: http://www.ioc-unesco.org/tows4. The
list of participants is provided in Annex VII.

2, REPORTS FROM RELEVANT BODIES
2.1 REPORT FROM THE IOC BODIES

Mr Keith Alverson, Head of the IOC GOOS Office reported on behalf of the Chairperson
of GOOS Ms Shaohua Lin and recalled GOOS contributions to Tsunami Warning Systems
through the GLOSS programme. He indicated that GOOS strongly supports access, exchange
and the use of observation data for costal hazards including tsunamis as GOOS responds to
drivers from Members to sustain systems, along with climate monitoring, and other societal
needs. Lorna Inniss, Chair ICG/CARIBE EWS inquired about funding and plans to strengthen
ocean observational networks in the Caribbean and Srinivas Kumar (Chair Inter ICG Task team
3) reported that in the Indian Ocean there is room for cooperation among the regional body for
GOOS (I0GOO0S) an the ICG/IOTWS to raise greater awareness of the value of gauges and
tsunami buoy stations. It was recommended that the best way to maintain ocean observing
systems, both coastal and ocean, is to tap societal benefits. As in previous meetings TOWS-WG
members encouraged GOOS Regional Alliances and ICGs to cooperate and approach a larger
community within a broader coastal hazards framework. Subsequent discussion emphasized
distinguishing sustained climate observations from hazard monitoring systems to raise emphasis
on societal benefit and dealing with crises.

Mr Russell Arthurton, Chair of the ICAM Advisory Group recalled the publication the 10C
ICAM programme had developed in the area of addressing coastal zone management and multi-
hazards. He advised that IOC has a role to play in promoting effective coastal zone risk
reduction within the framework of ICAM because lives as well as economic assets and
livelihoods are at risk due to coastal hazards.

Dr Lorna Inniss, Chairperson of the ICG/CARIBE EWS reported that tsunami events in
Chile and Japan have contributed to raise awareness and political will in the region. She
reported that the ICG has made progress in the area of sea level observing network with 31
stations of the 96 core stations in the planned network delivering data to data centres and
warning centres in near real time (less than 6 minutes) and has put in place stronger cooperation
for real time seismic data sharing with more than 100 stations sharing data in real time across
the region. Community preparedness has also received more attention and the planned exercise
CARIBE WAVE 11 on March 23rd 2011 will increase awareness and will help to improve
preparedness. She indicated that in the experience of the Caribbean, the relation between
national warning centres and international and local media are an important aspect for proper
warning delivery. In response to this comment the participants suggested that this matter of the
role of media may need to be addressed by TOWS in the future, for example in a communication
plan.

Dr Francois Schindelé, Chairperson of the ICG/NEAMTWS reported on the status of
ICG/NEAMTWS. He indicated that the region has still no warning centre in place. However, four
of its Member States are planning to provide tsunami information services as from 2012.
NEAMTWS has been focusing on defining its architecture, developing communication tests and
reinforcing its TWFPs database. The Secretariat reported that with funding from the European
Commission a two-year project to support the North East Atlantic and Mediterranean Tsunami
Information Centre (NEAMTIC) has also been launched. This project will help strengthening
cooperation with Civil Defence agencies from European countries in particular. Dr David Green
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(USA) commented that USA and European Union agencies have met to discuss possibilities of
using social media to collect data for warning purposes.

Mr Rick Bailey, Vice Chair ICG/IOTWS reported that works towards launching the
Regional Tsunami Watch Providers (RTWPs) scheme has taken much of the efforts of IOTWS
with a planned official start of this system by end of 2011. After the October 2010 Mentawai
tsunami, the ICG/IOTWS has also discussed the lessons learnt from and the difficulties
associated with a slow earthquake capable of generating a destructive tsunami. He also
informed that that the Jakarta Tsunami Information Centre (JTIC) based at the UNESCO Jakarta
office may expand its geographical coverage to whole Indian Ocean, subject to the approval of
the ICG/IOTWS. Dr Francois Schindelé (Chair ICG/NEATMWS) inquired about the interim
service for the Mentawai event with respect to Western Indian Ocean islands. Mr Takeshi
Koizumi (JMA) indicated that the tsunami advisory service provided for that event included sea
level changes forecast for all forecast points including La Reunion and Mauritius.

2.2 REPORT FROM NON I0C BODIES

Mr Edgard Cabrera, Chief, Ocean Affairs Division, World Meteorological Organization
(WMO) informed the Group that WMO is willing to participate in tsunami exercises like
PACWAVE 11 and CARIBE WAVE 11 to help measure the performance of the GTS for these
events as a mean to contribute to the robustness of communications within Tsunami Early
Warning Systems. He also indicated that WMO is exploring expansion of the marine warning
services provided to ships through the different METAREA to include tsunami and other coastal
hazard warnings. In the exchange of views that ensued Mr Cabrera’s presentation there was
general agreement in the Group that IOC and WMO should reinforce its cooperation towards
reaching increased levels of efficiency in the delivery of warnings. The WG also highlighted that
ICGs coordinate the work of agencies of different nature (i.e National Hydrometeorological
Services (NHMSs), Disaster Preparedness and Civil Defense Agencies, Navy Oceanographic
Institutes, seismic institutions among others).

The Group agreed to invite WMO to actively participate in the WAVE exercises run by
ICGs to help measure the performance of GTS in delivery of warnings and contribute to its
improvement where needed.

3. REVIEW OF PROGRESS
3.1 STATUS OF IMPLEMENTATION OF IOC RES.XXV.13 AND RESOLUTION EC XLIII.6

This agenda item was introduced by Mr Bernardo Aliaga, acting Head of the Tsunami
Unit. He indicated that:

a) By the end of its fourth meeting TOWS would be able to fulfil the instruction of
providing a report and recommendations to the 26th Session of the Assembly on
Sea Level for Tsunami Purposes, on Disaster Management and Preparedness
and on Tsunami Watch Operations, based on the reports of the respective Inter
ICG Task Teams.

b) In addition, TOWS would be able to deliver an advance version of the
Compendium of Terms and Definitions in Coastal Disaster Risk Reduction.

c) The Secretariat reported that there has been an increase in nominated Tsunami
Warning Focal Points notably in the CARIBE-EWS and in the NEAMTWS region,
and there has been a general check and revision of the contact points.

d) Funding has been contributed directly to IOC or in kind from: (i) Australia towards
the IOTWS secretariat; (ii) USA towards a phased approach for the establishment
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of an international Caribbean Tsunami Warning Center (CTWC); (iii) the
European Commission’s Sixth Action Plan for Disaster Preparedness in South
America Aid department towards a project on tsunami preparedness for coastal
communities in Chile, Colombia, Ecuador and Peru, plus Germany has
contributed with the secondment of Mr Ulrich Wolf for one year to the Tsunami
Unit.

e) An IOC Tsunami website was developed by the Secretariat in four languages,
which provides (i) password protected access to Tsunami National Contacts and
Tsunami Warning Focal Points; (ii) access to documents and information for the
tsunami community.

TOWS WG reviewed all the actions indicated under Resolutions I0C XXV.13 and EC
XLIII.6 and concluded that most of them have been fulfilled, in particular those indicated above.

The Group considered it premature to request all ICGs to carry out an analysis of the
impact of data gaps on the tsunami detection, forecast, timeliness and accuracy, due to the fact
that not all the ICGs have regional centres operating and the networks are evolving rapidly. It
also considered that the scientific gaps have not been fully addressed by all ICGs and that data
sharing is yet to be analysed by the ICGs

The Group agreed to request the |IOC Assembly to consider providing additional time for
TOWS WG to develop Terms of Reference for data gap analysis and conduct of these studies
by the ICGs.

3.2 REVIEW OF COMPENDIUM OF DEFINITIONS AND TERMINOLOGY ON SEA-LEVEL-
RELATED HAZARDS, DISASTERS, VULNERABILITY AND RISKS IN A COASTAL
CONTEXT

Mr Russell Arthurton, Chair of the Editorial Team appointed by the Chairman of TOWS-
WG reported on progress and recalled the schedule and steps followed by the Editorial Team,
supported by a consultant under contract with IOC. In July 2010 a First Draft document
(produced by the IOC Consultant and with provisional comments and suggestions by the Chair)
was circulated amongst the Editorial Team. From July to September 2010 the Editorial Team
considered the draft, making proposals for improvement, considering clarity and relevance to
Coastal Disaster Risk Reduction as well as the ease of usage by IOC Member States. In
October 2010 a first Revision of the document was agreed by the Editorial Team and submitted
to IOC Secretariat and in November 2010 the consultant, taking account of the advice and
guidance of the Editorial Team, produced and delivered a Second Draft document to the
Secretariat before the meeting of the Inter ICG Task Teams in Seattle. All members of TOWS
WG were provided with an advanced copy of the draft Compendium before this meeting. The
final steps would be for the Consultant to complete the document, taking account of the findings
of the consultation process to the satisfaction and approval of the Editorial Team, and to submit
the Final Draft document to the Secretariat.

The Chairman Dr Sang-Kyung Byun and the members of the TOWS WG congratulated
the Editorial Team for their work and efficient coordination which has taken the draft
Compendium to this stage. An exchange of views ensued on the different options available for
dealing with multiple definitions, the choice among different sources, as well as additional
references for some specific areas of coastal hazards and related fields.

The Group agreed to put forward for the |IOC Assembly a final draft of Compendium of
Definitions and Terminology on Sea-Level-Related Hazards, Disasters, Vulnerability and Risks
in a Coastal Context, suggesting this becomes a living document that should be updated
periodically.
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3.3 REPORT OF THE INTERNATIONAL TSUNAMETER PARTNERSHIP AND THE DBCP,
IN COORDINATION WITH JCOMM, ON OCEAN OBSERVING PLATFORM
VANDALISM

This agenda item was introduced by Mr Bernardo Aliaga, acting Head of the Tsunami
Unit. He recalled that this report was requested by Resolution EC-XLIII.6. The report submitted
by DBCP and JCOMM (DBCP Technical Document No. 41) provides an assessment of the
Ocean Observing Platforms vandalism problem and lists a number of recommendations for
future action. FAO, IMO, WMO and IOC are suggested to take some pre-emptive actions. The
document also addresses the design of buoys and operational deployment issues. Some
recommendations go to national bodies including a request to collect more consistent statistics
about vandalism. Finally there is a recommendation for international education and outreach in
this field involving I0C, WMO and the ICGs, specifically IOTWS.

The report states that vandalism, especially in ocean regions supporting tuna fishing, has
had a dramatic impact on network operating costs and data delivery, and the rate is perceived to
be increasing. The report suggests that FAO should be involved in all pre-emptive actions
related to the fisheries and that awareness raising through fishermen’s organisations at the
national level is needed. The report indicates also that despite the efforts made to reduce
vandalism, the physical hardening of platforms and vandalism avoidance efforts have been the
most effective strategy. Clear evidence on the necessity for international education and outreach
to reduce vandalism is stressed, involving IOC, WMO and the ICGs, specifically the IOTWS.

The Group considered that coordination with the media to raise public awareness and
interest in this subject is advisable. It also considered that at the national level a regulatory
framework needs to be in place which applies penalties and sanctions to vandalism. Also in
order to conduct prosecutions or equipment recoveries there has to be a political will.

The Group agreed that ICGs need to work with the maritime authorities at the country
level to look for ways and means of protecting from vandalism observational instruments that
provide life-saving data.

The Group further agreed on the importance of the early warning data from tsunameters
which for certain regions are critical for the confirmation of tsunami generation and prevention of
false alarms. Vandalism should not dissuade countries from investing toward the deployment
and operation of advanced ocean observation and hazard detection instruments.

The Group agreed to forward to the I0C Assembly a Draft Resolution on Ocean
Observing System Vandalism (Annex Il)

4, REPORTS OF THE INTER-ICG TASK TEAMS
4.1 INTER-ICG TASK TEAM ON SEA LEVEL

Mr Rick Bailey (Australia), Chair of the Inter ICG Task Team on Sea Level presented the
report of the Task Team (available under Annex Ill). He recalled the task team’s objectives
including the development of guidelines on sea level monitoring requirements for operational
purposes, to provide support for tsunami warning systems and the identification of principles and
supporting pillars underpinning the guidelines. The report of the Task Team includes:

o Data Requirements for Tsunami Warnings

. Network Design

o Sea Level Station Siting

. Instrumentation


http://www.ioc-tsunami.org/index.php?option=com_oe&task=viewDocumentRecord&docID=7150&lang=es

IOC/TOWS-WG-IV/3
Page 6

o Data Exchange and Archival/Formats
. Real Time Monitoring Requirements
J Quality Assurance

o Performance Monitoring

A comparison of the sea level measurement requirements across |ICGs was made and
there is convergence to a common set of requirements. In his presentation Mr Bailey indicated
that it has been recommended that the status information of IOTWS/PTWS sea level stations
should be updated frequently to inform the tsunami centres, for instance on a monthly basis.
Several members of TOWS-WG stated that operational centres do need to know the frequency
of the data received and the operational status of the instruments.

Another key point raised during the discussion that followed Mr Bailey’s presentation is
that sea level networks in support of coastal hazards sustainability/survivability needs to be
considered. There is a pay-off between survivability and cost. The question of redundancy
(quantity) vs. quality of the sea level instruments was also raised. In some regions there are high
design criteria (i.e. requirements that a station can withstand hurricanes of certain strength) and
the initial cost of establishing a station (capable of withstanding extreme events) can become
high compared to a standard. GLOSS type station. In any case, a minimum core network of
stations is required and for both network maintenance is an issue.

It was also highlighted that the sea level network should be denser in the subduction
areas as their probability of being destroyed in a tsunami or earthquake is high. The size of the
potential tsunami needs to be determined and the equipment should be adapted either for small
or big tsunami waves (sensitive to small waves and resistant to big waves) otherwise there is a
risk for the gauges to be washed away or easily destroyed.

The Task Team agreed that the transmission of information needs to be redundant and
real-time especially near subduction areas where the timely warning is crucial. The format of
data for the exchange of information should be standardized.

With respect to multi-hazard monitoring it was mentioned that instruments that cover the
full spectrum of sea level hazards would certainly provide benefits, but their cost could outdo the
benefit.

The completed Task Team report and its requirements should be forwarded to the
GLOSS Group of Experts GE which will meet in November 2011.

4.2 INTER-ICG TASK TEAM ON DISASTER MANAGEMENT AND PREPAREDNESS

The report of the Task Team on Disaster Management and Preparedness (available
under Annex IV) was presented by Dr Sam Hettiarachchi (Sri Lanka), on behalf of its Chairman
Mrs. Irina Rafliana (Indonesia)

He indicated that the Task Team agreed that a round table should be organized on
coastal hazards at the coming Global Platform for Disaster Risk Reduction (GPDRR), Geneva,
Switzerland, 10-12 May 2011, including hazard prevention, mitigation and preparedness issues.
Mr Hettiarachchi reported that with the support of the Secretariat and in cooperation with WMO a
side event on early warning and coastal hazards in Asia is already scheduled for the GPDRR.

The Task Team agreed that Guidelines should be provided to the countries so they can
develop their own Standard Operating Procedures (SOP). Linkages between the respective
SOPs within countries should be strongly encouraged. While the Member States of each ICG
hold full responsibility for issuing and responding to the tsunami alerts, coordination among
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national SOPS of neighbours may allow greater efficiencies. To date around 17 SOP regional
and national level workshops have been organized by 10C.

Mr Tony Elliott, Technical Secretary ICG/IOTWS recalled that the need for SOP was
raised at the Post Indian Ocean Tsunami Assessment organised by IOC and several other
partners in 2005. With funding from UNESCAP, two regional and ten national SOP trainings
have been conducted within the Indian Ocean and South China Sea regions. Dr Lorna Inniss
(Barbados), Chairperson ICG/CARIBE EWS indicated that with the support of USAID/OFDA and
CDEMA, SOPs have been developed for tsunami and also for storm surges and applied in
several countries in the Caribbean. Mr Rick Bailey (Australia), Vice Chair ICG/IOTWS noted that
a similar effort is under development in the South West Pacific. Mr B. Aliaga commented that a
critical point in end-to-end warning system is the institutional arrangements because EWS are
addressing 4-5 different levels of SOPs, from national warning centres to community based
SOPs.

Ms Maryam Golnaraghi from the World Meteorological Organization (WMO) indicated
that most developing countries are in post-disaster mode and that little action in terms of
preparedness and management is undertaken. However, this area is of extreme importance,
and in spite of its difficulty to be standardized, it is important to promote joint action and work
between and inside regions and countries through the establishment of Standard Operating
Procedures (SOPs) particularly essential to Disaster Management.

Mr Hettiarachchi also pointed out that the Task Team indicated that risk assessment is
where the civil defence community and scientists meet. Recent events have shown the
importance of the subject and of understanding it. Partnerships between NGOs and agencies all
the way down to insurance companies are very important in order to make the projects of risk
management sustainable. ICGs need to reinforce the intergovernmental, international and
national capabilities on hazard knowledge, exposure, and vulnerability. The geographic areas
capable of generating great earthquakes and tsunamis must be identified.

The Task Team recommended that the relevant working group(s) within each ICG
conduct a survey of the status of public awareness and response capacity among their Member
States through a short questionnaire - to be completed by each Member State.

4.3 INTER-ICG TASK TEAM ON TSUNAMI WATCH OPERATIONS

Dr Srinivas Kumar (India), Chair of the Inter ICG Task Team on Tsunami Watch
Operations, presented the report of the Task Team (available under Annex V). The report
provides a detailed review of the current operational systems, and recommendations for global
harmonization of products and terminologies.

For the IOTWS, the PTWC and JMA are currently the Interim Advisory Service providers
but they are scheduled to be replaced by the RTSPs (Regional Tsunami Advisory Service
Providers) of Australia, India and Indonesia by end-2011. At this time the RTSPs will take over
primary responsibility for providing tsunami advisories to the IOTWS Member States. The
ICG/IOTWS will decide on the criteria for the determination of threat status, and not the RTSPs.

At the moment, there are four levels of threat. An extra level could be considered for
extreme events. Preparing the NTWCs is important through training workshops, exercises, SOP
training. Standardization and harmonization of tsunami operations across the Regional Centres
and across the ICGs is highly desirable. At the same time, the system should be flexible enough
to include local and regional considerations, both scientific and logistical. Threat levels should be
the responsibility of individual countries.

For the first tsunami alert bulletin, it is usually difficult to assess immediately and with
accuracy the magnitude of an earthquake. This is why further investigation and local revision of
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the earthquake characteristics is required following a seismic event. This seismic information is
followed by sea-level observations in a later bulletin. The real-time sea level observations are
key elements as they are used to help confirm the existence of a tsunami or cancel a tsunami
warning. However, for small basins and other closed areas, there is not always enough time for
confirmation or other bulletins. The first bulletin should therefore contain as much information as
possible as there will only be time to read one bulletin, in particular the estimated arrival time
and warning level at the tsunami forecast points.Timeliness of response of the systems is
therefore critical in these areas. Numerical modelling tools should help determining the potential
of threat. No earthquake bulletin should be issued for inland earthquakes.

The Group endorsed the reports of Inter-ICG Task Teams on Sea Level for Tsunami
Purposes, Disaster Management and Preparedness, and on Tsunami Watch Operations and
suggested these be forwarded to the ICGs for consideration when updating their Implementation
Plans and Operational Users Guides and/or Communications Plans,

The Group encouraged the Inter-ICG Task Teams on Disaster Management and
Preparedness and on Tsunami Watch Operations to continue their work and recommended the
IOC Assembly to extend the period of work for the Inter ICG Task Team on Disaster
Management and Preparedness, and on Tsunami Watch Operations.

The Group recommended the IOC Assembly to dissolve the Task Team on Sea Level
as it has completed to the extent possible the work tasks given to it.

The Group further recommended that an Inter ICG Task Team on Tsunami Potential
Assessment be established by the IOC Assembly with the Terms of Reference proposed under
Annex VI.T

5. OTHER ISSUES

5.1 REPORT OF JMA ON THE PACIFIC COAST OFF TOHOKU EARTHQUAKE AND
TSUNAMI, JAPAN, 11 MARCH 2011

Takeshi Koizumi from the Japan Meteorological Agency (JMA) made a preliminary report
of the tsunami warning operations of JMA during the 2011 off the Pacific coast of Tohoku
Earthquake.

Three minutes after the occurrence of the earthquake, JMA issued the first tsunami
warning message, followed by several upgraded messages based on both re-calculations of the
earthquake magnitude and the real observation of tsunamis. From the first warning message to
the last one JMA issued 75 messages, followed by the 76th, which summarized the tsunami
observations.

He stressed that there was around 30 minutes at the shortest between the first tsunami
warning and the arrival of first significant tsunami waves, and many people were able to
evacuate triggered by the tsunami warning messages. At the same time, though, the tsunami
took a heavy toll of human lives. He indicated that there is room for further improvement of the
whole tsunami warning system including transmission to the end users and evacuation.

He also introduced JMA's website http://www.jma.go.jp/jma/en/2011_Earthquake.html
which contains the special pages of the Earthquake as well as tsunami warning messages and
other related information.

Following the presentation of Mr Koizumi the Group exchanged views on the extremely
short time that very great earthquakes leave for local populations to react. The importance of
comprehensive tsunami early warning and mitigation systems as well as tsunami local
preparedness and education was once more highlighted. The group found that improvements in
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the area of assessment of high impact hazard potential, including identifying the sites of the
largest geophysical and social threats, would be a real contribution to all tsunami and related
hazard warning systems. This assessment should identify areas that could generate
earthquakes of magnitude above 8Mw or slow earthquakes that are capable of generating
destructive tsunamis. The purpose of the assessment was described as a means to develop a
worse case scenarios and strategies that meet social responsibility.

Due to the lessons learned about cascading damages from such high impact earthquake
to infrastructures the Group also discussed about the need to examine the ability to simulate
vulnerabilities, risks and pre-calculate potential impacts for these larger events. Assessing the
detection capacities for damaging currents and examination of the standard end-to-end
sequence of processes for decision making in light of the experience of the 11 March 2011 event
may be also recommendable. Members of TOWS-WG reminded that tsunami warnings should
not be just about shoreline warnings but also about local inundation potential. It was
recommended that hazard assessment identifying all high risk areas and subduction zones, with
potential for large magnitude quakes, mega-tsunamis and extreme sea level events, be
prioritized to inform science research and improved preparedness, structural mitigation in ports,
and integrated coastal planning.

The Group recommended that an Inter ICG Task Team on Tsunami Potential
Assessment be established by the IOC Assembly with the Terms of Reference proposed under
Annex VI.

6. DATE AND PLACE OF THE NEXT MEETING

If the Assembly decides to continue the TOWS-WG it is proposed that the next meeting
takes place at UNESCO Headquarters around March/April 2012 and in any case before the 45th
IOC Executive Council.

7. CLOSURE OF MEETING

The Chairman thanked all the participants for attending the meeting and for their
contributions. He expressed recognition to the IOC Secretariat, Bernardo Aliaga, Thorkild Aarup
and Tony Elliott for their support.
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ANNEX II

DRAFT RESOLUTION ON OCEAN OBSERVING SYSTEM VANDALISM:
INCIDENCE, IMPACT AND RESPONSES

Acknowledging that:

) States and the global community increasingly rely on a rapidly expanding ocean
observing network of critical infrastructure and essential for sensing the
environment and collecting the data needed to detect such marine hazards as
storm surge and tsunamis for the protection of human life, communities, and
property and used to promote marine-based and terrestrial economic activity, and
to improve understanding of weather, climate and ecosystems;

) Ocean data buoy networks are an integral component of a sustainable, integrated,
and comprehensive global ocean observing system serving multiple applications;
and have proven essential to provide timely and geographically-specific data for
decision making;

) Two-thirds of the world’s moored ocean buoy stations and 90% of tsunameters
have been installed in the last five years, but are especially susceptible to human-
caused damage, which has resulted in extensive outages and data gaps in the
global tsunami detection, early-warning system and mitigation system as well as
marine meteorological and oceanographic services and predictions; and

) Vandalism to or unintentional damage of these ocean observing systems and data
stations weaken and destabilize entire observing networks and warning systems,
significantly increasing disaster risk that could cause loss of life and long-term
negative social, economic and environmental consequences throughout the world
especially for vulnerable coastal areas, communities and small island developing
states;

Recognizing that the IOC of UNESCO, the WMO, the International Maritime Organization (IMO)
and regional fisheries commissions have determined that damage to ocean observing networks
takes many forms including ship impact damage, incidental damage (e.g., fouling from fishing
lines, nets or cables), damage from direct exploitation of moorings as fish aggregation devices,
intentional damage, and theft of entire systems or component parts;

Deeply concerned that the rate of damage is highest in the Indian Ocean, with over half of the
36 tsunameters in the newly established Indian Ocean Tsunami Warning System and Adjacent
Seas network suffering at least one damage event in the last four years, resulting in over 18
platform-years of data loss and gaps in early warning coverage across the region;

Aware that damaged ocean observing stations and networks cause loss of critical ocean data,
degraded weather and marine forecast capabilities, high cost of repair or replacement, and
undermined confidence in the tsunami detection and warning system, which could result in
significant loss of life and property, impacts to health and safety, and as well as costly
evacuations and delayed response due to insufficient or corrupted data or incomplete
information guiding timely or geographically appropriate action to tsunami and related
multihazard;

Recalling the 2009 IOC Resolution XXV-13 on Global Coordination of Early Warning and
Mitigation Systems for Tsunamis and other Sea-Level Related Hazards recognized the value of
collecting and exchanging data and information, called for an: (a) inventory and assessment of

' Translations included in the same annex.
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the problem of ocean observing platform vandalism globally; (b) an assessment of the impacts of
such vandalism, including on the functionality of tsunami warning systems; (c) the annual cost of
ocean observing platform vandalism to member States; and (d) recommendations for IOC and
Member State action;

Recalling the 2010 WMO 62nd Executive Council Session decision of concern (para 3.4.1.)
about the significant occurrence of intentional or unintentional damage to ocean observing
systems that urged Members to help promote understanding of the impacts that seriously
undermine efforts to establish national and regional ocean hazard warning systems and to
coordinate with relevant organizations to take necessary action;

Noting the 2009 UN General Assembly Resolutions on Oceans and Law of the Sea (64/71, para
172) and on Sustainable Fisheries (64/72 para 109) that called on States and appropriate UN
agencies to take appropriate action to address intentional and unintentional damage to ocean
observing systems;

Encouraged by recent action of the Western and Central Pacific Fisheries Commission, the
Inter-American Tropical Tuna Commission, and the Indian Ocean Tuna Commission to protect
moored ocean observing systems;

Taking note with appreciation of the Report of the Data Buoy Cooperation Panel and
International Tsunameter Partnership on Ocean Data Buoy Vandalism - Incidence, Impact and
Responses (DBCP Technical Document No. 41);

Urges Member States and invites relevant International and Intergovernmental Organizations:

) In collaboration with educators and the global media, to develop communication
plans and raise awareness of the critical value of ocean observation, to place more
emphasis on avoiding the impacts of poorly performing ocean observation networks
for disaster forecasting and verification, and to manage expectations for
performance of early warning and mitigation systems due to vandalism and
damage of key assets;

o To invest in strengthening and sustaining observation capacity, and to integrate
data boy and tsunameter capabilities into all regional ocean observing systems to
ensure data access and use;

o to adopt additional strategies for the hardening of ocean observing networks and
systems and other damage prevention and mitigation practices including hardening
station and infrastructure design, encourage use of alternative materials, and
coordinate operational improvements and maintenance standards;

. To seek market, trade, and other commerce-based mechanisms to discourage
transactions in vandalized equipment or derived materials;

o To enable and promote education and outreach, especially with recreational and
commercial fisher, to broaden support of community stakeholders, enable proactive
engagement at regional and local scales, and raise public literacy for ocean
observing network-derived services and disaster risk reduction benefits;

Urges:

) States to make every practicable effort to improve regional network effectiveness,
to reduce national and regional warning and information service vulnerability to
individual station outages, including accelerated real-time continuous international
data exchange and communication from all tsunameter platforms, gauges and
related observing capabilities with appropriate data management and warning
providers;
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) States and maritime and fisheries authorities to address and emphasise vandalism
and damage to ocean observing networks and impacts in national statues and
legislation, harmonize their approaches and assess penalties based on level of risk
and impact to life, health, property, and economies as appropriate, and cooperate
to prevent, detect, deter, report, investigate and prosecute such acts of vandalism
and damage;

o the Food and Agricultural Organization (FAQO) and regional fisheries management
organizations and bodies, especially those with the competence to manage highly
migratory fisheries and educate and inform stakeholders, to adopt binding
measures to prevent and minimize vandalism and damage to ocean observing
networks and data systems;

o The FAO to cooperate with IOC and WMO to work regionally and locally through
the tsunami ICGs and maritime and fisheries authorities, to develop tools and
means to promote effective public awareness campaigns, education and outreach
programs, and enforcement of measures adopted by regional fisheries
management organizations to protect ocean observing platforms, and to enhance
understanding and engagement of fishing communities to address this problem;
and

. UN Agencies, including FAO and IMO, to work with IOC, WMO and
States/Members regional and local fisheries committees and relate industry, Non-
Governmental Organizations, and the media to share information and foster
education and outreach to safeguard human lives and property through protecting
the ocean observing networks and raising awareness and understanding of the
value of ocean observation.

Requests the Executive Secretary of the |IOC and invites the Secretary-General of WMO:

) To promote collection of more consistent and systematic statistics on vandalism, to
increase capture and exchange of damage records and performance measures for
ocean observing networks, and to conduct comprehensive cost benefit
assessments and risk-value analysis taking into account life, health, social and
economic impacts of vandalism and damage to ocean observing networks and data
systems;

) To present the Report on Ocean Data Buoy Vandalism — Incidence, Impact and
Responses to the United Nations General Assembly and promote an integrated UN
approach to address this critical issue.
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PROJET DE RESOLUTI(?N SUR LE VANDALISME DU SYS’TEME D’OBSERVATION
DE L’'OCEAN: FREQUENCE, IMPACT ET REPONSES

Notant que :

o les Etats et la communauté mondiale sont de plus en plus tributaires d’un réseau
d'observation de l'océan en expansion rapide, dont linfrastructure est d’'une
importance cruciale, et qui est indispensable a la surveillance continue de
'environnement et a la collecte des données dont on a besoin pour détecter les
aléas marins, tels les ondes de tempéte et les tsunamis, aux fins de la protection
de la vie humaine, des populations et des biens, et que 'on utilise pour favoriser
l'activité économique en milieu marin et a terre, et pour mieux comprendre les
conditions atmosphériques, le climat et les écosystémes,

) les réseaux océaniques de bouées de mesure sont partie intégrante d’un systéme
mondial d’observation de I'océan durable, intégré et complet se prétant a des
applications multiples, et se sont avérés indispensables si I'on veut fournir en
temps voulu et en fonction des données géographiquement spécifiques aux fins de
la prise de décisions,

) les deux tiers des stations mondiales de bouées de mesure ancrées et 90 % des
tsunamétres ont été installés au cours des cinqg derniéres années, mais sont
particulierement sujets a des dommages anthropiques, qui ont entrainé des
interruptions prolongées de service et des données lacunaires dans le systéme
mondial de détection et d’alerte aux tsunamis et de mitigation ainsi que dans les
services et prévisions météorologiques maritimes et océanographiques,

o le vandalisme de ces systémes d’observation de 'océan et stations de données ou
les dommages non intentionnels qui leur sont causés affaiblissent et déstabilisent
des réseaux d’observation et systémes d’alerte entiers, augmentant sensiblement
le risque de catastrophe qui pourrait entrainer, a travers le monde, des pertes de
vies humaines et des conséquences a long terme néfastes sur les plans social,
économique et environnemental, et en particulier pour les zones coétiéres
vulnérables, les populations et les petits Etats insulaires en développement,

Reconnaissant que la COIl de 'UNESCO, 'OMM et I'Organisation maritime internationale
(OMI), et les commissions régionales des péches ont établi que les dommages causés aux
réseaux d’observation de l'océan se présentent sous de nombreuses formes, y compris le
dommage causé par le choc de navires, le dommage occasionnel (par exemple les salissures
dues aux lignes, filets ou cables de péche), le dommage causé par I'exploitation directe des
mouillages en tant que dispositifs de regroupement de poissons, le dommage non intentionnel,
et le vol de systémes entiers ou d’éléments composants,

Profondément préoccupé par le fait que le taux de dommage est le plus élevé dans I'océan
Indien, plus de la moitié des 36 tsunamétres dont est doté le réseau nouvellement mis en place
du systéme d’alerte aux tsunamis de I‘océan Indien et des mers adjacentes ayant subi au moins
un cas de dommage au cours des quatre derniéres années, ce qui se traduit par plus de
18 années/plate-forme de perte de données et de lacunes dans les données destinées a la
couverture régionale de I'alerte aux tsunamis.

Conscient du fait que les dommages subis par les stations et réseaux d’observation de I'océan
entrainent la perte de données océaniques vitales, entament les capacités de prévision
météorologique et marine, occasionnent des frais élevés de réparation ou de remplacement, et
sapent la confiance placée dans le systtme de détection et d’alerte aux tsunamis, ce qui
pourrait se traduire par de grosses pertes en vies humaines et en biens, par des effets sur la
santé et la sécurité, ainsi que par des évacuations colteuses et une réponse tardive du fait que
les données sont insuffisantes ou mutilées ou du caractére incomplet d’'une information qui est
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censeée orienter en temps voulu une action adaptée a la situation géographique face au tsunami
et multialéas associés,

Rappelant que la résolution XXV-13 de 2009 sur la coordination mondiale des systémes
d’alerte rapide aux tsunamis et autres aléas liés au niveau de la mer a reconnu l'intérét de la
collecte et de I'échange de données et d’information, et préconisé (a) un inventaire et une
évaluation du probléeme du vandalisme des plates-formes d'observation de I'océan dans le
monde ; (b) une évaluation des impacts de ce vandalisme, notamment sur le fonctionnement
des systémes d’alerte aux tsunamis ; (c) le colt annuel du vandalisme des plates-formes
d’observation de l'océan pour les Etats membres ; et (d) des recommandations pour suite a
donner de la part de la COl et les Etats membres,

Rappelant qu’a sa 62° session, en 2010, le Conseil exécutif de ’TOMM a exprimé (par. 3.4.1) sa
préoccupation au sujet du nombre conséquent de cas de dommages intentionnels ou non
intentionnels causés aux plates-formes d’observation de I'océan et exhorté les membres a aider
a favoriser la compréhension de I'impact qui sape sérieusement les efforts visant a mettre en
place des systémes nationaux et régionaux d’alerte aux aléas océaniques, et a coordonner avec
les organisations compétentes pour engager I'action nécessaire,

Notant que, par les résolutions de 2009 sur les océans et le droit de la mer (64/71, par. 172) et
sur les péches durables (64/2, par. 109), 'Assemblée générale des Nations Unies a demandé
aux Etats et aux organismes compétents des Nations Unies de prendre des mesures
appropriées pour combattre les dommages intentionnels et non intentionnels causés aux
systémes d’observation de 'océan,

Encouragé par I'action que la Commission des péches du Pacifique occidental et central, la
Commission interaméricaine du thon tropical et la Commission des thons de I'océan Indien a
engagée récemment pour protéger les systémes ancrés d’observation de I'océan,

Prenant note, en 'appréciant, du rapport du Groupe de coopération pour les programmes de
bouées de mesure (DBCP) et du Partenariat international pour les tsunamétres sur le
vandalisme des plates-formes d’observation de lI'océan — fréquence, impact et réponses
(document technique n° 41 du DBCP),

Exhorte les Etats membres et invite les organisations internationales et intergouvernementales
compétentes :

) a élaborer, en collaboration avec les éducateurs et les médias mondiaux, des plans
de communication et a faire prendre davantage conscience de l'intérét vital de
l'observation de l'océan, a s’attacher davantage a éviter les effets d'un
fonctionnement médiocre des réseaux d’observation de I'océan sur la prévision et
la vérification des catastrophes, et a gérer les attentes du fonctionnement des
systémes d’alerte rapide et de mitigation imputables au vandalisme et au dommage
subi par les biens et avoirs clés ;

o a s’investir dans le renforcement et la pérennisation de la capacité d’observation, et
a intégrer les dotations en bouées de mesure et en tsunametres de tous les
systémes régionaux d’observation de 'océan afin de garantir I'accés aux données
et a leur utilisation ;

o a adopter des stratégies supplémentaires pour consolider les réseaux et systémes
d’observation de I'océan et d’autres pratiques de prévention des dommages et de
mitigation, y compris la consolidation, au stade de la conception, de la station et de
la structure, a encourager I'utilisation de matériaux de rechange, et a coordonner
les améliorations opérationnelles et les normes d’entretien ;
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Y

o a prospecter le marché, les échanges et d’autres mécanismes a caractére
commercial pour décourager les transactions portant sur du matériel vandalisé ou
des matériaux en provenant ;

o a permettre et a favoriser I'’éducation et la mobilisation des publics, en particulier
aupres du pécheur — celui qui pratique la péche a des fins récréatives et celui qui la
pratique a des fins commerciales, a élargir la base du soutien des parties
prenantes de la population, a permettre 'engagement proactif a I'échelle régionale
et locale, et a faire mieux percevoir au public les services découlant du réseau
d'observation de l'océan et des avantages tirés de la réduction du risque de
catastrophe ;

Prie instamment :

o les Etats de tout mettre en ceuvre pour améliorer I'efficacité du réseau régional,
réduire la vulnérabilité du service national et régional d’alerte et d'information a des
interruptions de service de stations individuelles, y compris I'échange et la
communication internationaux, continus, accélérés et en temps réel, des données
en provenance de toutes les plates-formes de tsunamétres, marégraphes et
capacités d’observations connexes avec les prestataires appropriés de gestion de
données et émetteurs d’alertes ;

o les Etats et les autorités maritimes et autorités des péches de combattre le
vandalisme et les dommages causés aux réseaux d’observation de l'océan, et
d'autres effets, et de les mettre au ban dans leur réglementation et Iégislation
nationales, d’harmoniser leurs démarches et d’évaluer les sanctions en fonction du
niveau de risque et de l'effet sur la vie, la santé, les biens et 'économie, selon le
cas, et de coopérer pour prévenir, détecter, dissuader, signaler, enquéter sur et
poursuivre en justice ces actes de vandalisme et dommages ;

o I'Organisation des Nations Unies pour I'alimentation et de I'agriculture (FAO) et les
organismes et organes régionaux de gestion des péches, en particulier ceux qui
ont une compétence en matiére de gestion des péches fortement migratoires,
d’éduquer et dinformer les parties prenantes, d’adopter des mesures
contraignantes pour prévenir et réduire a un minimum le vandalisme et les
dommages causés aux réseaux d’observation de I'océan et systémes de données ;

o la FAO de coopérer avec la COIl et 'TOMM en s’employant, aux niveaux régional et
local, par l'intermédiaire des GIC tsunamis et les autorités maritimes et les autorités
des péches, a élaborer des outils et des moyens pour favoriser des campagnes
efficaces de sensibilisation du public, des programmes d’éducation et de
mobilisation des publics , et la mise en application des mesures adoptées par les
organismes régionaux de gestion des péches pour protéger les plates-formes
d'observation de l'océan et pour améliorer la compréhension du probléme et
'engagement des milieux de la péche a s’y attaquer ; et

o les organismes des Nations Unies, y compris la FAO et TOMM, de travailler avec la
COIl, 'OMM et les Etats membres, les commissions régionales et locales des
péches et I'industrie correspondante, les organisations non gouvernementales, et
les médias a la mise en commun de l'information, et de favoriser I'éducation et la
mobilisation des publics pour sauvegarder les vies humaines et les biens en
protégeant les réseaux d’observation de I'océan et en faisant prendre davantage
conscience de l'intérét de I'observation de 'océan et mieux le comprendre ;
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Prie la Secrétaire exécutive de la COI et invite le Secrétaire général de 'TOMM a :

o favoriser la collecte de statistiques plus cohérentes et plus systématiques sur le
vandalisme, a augmenter la constitution et I'échange de dossiers de cas de
dommage et les mesures de performance des réseaux d’observation de I'océan, et
procéder, sous tous les aspects, a des évaluations du co(t-avantages et a une
analyse des risques et valeur en prenant en compte les effets sur la vie, la santé et
sur le plan social et économique, du vandalisme et des dommages qu’il cause aux
réseaux d’observation de 'océan et systémes de données ;

o soumettre le rapport sur le vandalisme des plates-formes d’observation de I'océan
— fréquence, impact et réponses a I'Assemblée générale des Nations Unies et
encourager une démarche intégrée des Nations Unies face a ce probléme, qui est
d’une importance cruciale.
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PROYECTO DE RESOLUC!ON SOBRE EL VANDALISMO CONTRA EL SISTEMA DE
OBSERVACION DE LOS OCEANOS: FRECUENCIA, REPERCUSIONES Y RESPUESTAS

Reconociendo que:

o los Estados y la comunidad mundial recurren cada vez mas a una red de
observacién de los océanos en rapida expansién, que cuenta con una
infraestructura de gran importancia y resulta esencial para la observacion del
medio ambiente y el acopio de los datos necesarios para detectar peligros marinos
como mareas tormentosas y tsunamis, con el fin de proteger vidas humanas,
comunidades y bienes, y que se utiliza para promover actividades econdémicas
marinas y terrestres y mejorar la comprension sobre las condiciones
meteoroldgicas, el clima y los ecosistemas;

o las redes de boyas para la obtencion de datos oceanograficos son parte integrante
de un sistema mundial de observacion de los océanos sostenible, integrado y
global que cumple diversas funciones, y que ha resultado esencial para el
suministro de datos oportunos y especificos desde un punto de vista geografico
para la toma de decisiones;

o dos tercios de las boyas ancladas para la obtencion de datos oceanograficos del
mundo y el 90% de los tsunametros se han instalado en los ultimos cinco afos,
pero son particularmente vulnerables a los dafos causados por el ser humano, lo
que provoco interrupciones prolongadas de servicio e insuficiencias de datos en el
sistema mundial de deteccion de tsunamis, de alerta temprana y de atenuacion de
los efectos, asi como en los servicios y predicciones meteorolégicos marinos vy
oceanograficos;

o el vandalismo contra dichos sistemas de observacion de los océanos y estaciones
para la obtencién de datos, o los dafios involuntarios que éstos sufren, debilitan y
desestabilizan las redes de observacion y los sistemas de alerta en su totalidad, lo
que incrementa significativamente los peligros de desastres que pueden ocasionar
pérdidas de vidas y tener consecuencias sociales, economicas y ecoldgicas
negativas a largo plazo en todo el planeta, en particular en zonas costeras
vulnerables, comunidades y pequefios Estados insulares en desarrollo;

Reconociendo que la COIl de la UNESCO, la Organizacién Meteorolégica Mundial (OMM), la
Organizacién Maritima Internacional (OMI) y las comisiones regionales de pesca han
determinado que el dafo a las redes de observacion de los océanos reviste diversas formas,
entre ellas los danos ocasionados por colisiones de buques, los dafos accidentales (por
ejemplo, el ensuciamiento causado por lineas, redes o cables de pesca), los dafios ocasionados
debido a la utilizacién directa de las boyas como dispositivos de concentracion de peces, los
dafos intencionales, y el robo de los sistemas en su totalidad o alguna de sus componentes,

Manifestando su profunda preocupacion por el hecho de que la mayor frecuencia de danos
tiene lugar en el Océano indico, donde mas de la mitad de los 36 tsunametros de la red
recientemente creada del sistema de alerta contra tsunamis en el Océano indico y sus mares
adyacentes ha sufrido dafios por lo menos una vez en los ultimos cuatro afos, lo que ha
ocasionado una pérdida de un equivalente de mas de 18 afos de transmisién e insuficiencias
de datos en relacién con la alerta temprana en la region,

Consciente de que los dafos a las estaciones y redes de observacién de los océanos
ocasionan una pérdida de datos esenciales sobre los océanos, un menoscabo de la capacidad
de formular previsiones meteorolégicas y marinas, altos costos de reparacién o reemplazo y
una confianza socavada en la deteccioén y el sistema de alerta contra los tsunamis, que podria
resultar en pérdidas importantes de vidas y bienes, repercusiones en la salud y la seguridad, asi
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como evacuaciones costosas y respuestas tardias debidas a datos insuficientes o defectuosos
o al caracter incompleto de una informacion que es necesaria para orientar en su debido
momento una respuesta apropiada desde un punto de vista geografico frente a un tsunami y los
peligros multiples conexos,

Recordando que en la Resolucion XXV-13 de 2009 de la COl sobre la coordinacion mundial de
los sistemas de alerta temprana contra los tsunamis y otros peligros relacionados con el nivel
del mar y atenuacién de sus efectos se reconocid la importancia del acopio e intercambio de
datos e informacion, y se encargd que se preparara un informe que comprendiera: a) un
inventario y una evaluacion del problema del vandalismo contra las plataformas de observacion
ocednica en todo el mundo; ii) una evaluacién de las repercusiones de dicho vandalismo, en
particular en el funcionamiento de los sistemas de alerta contra los tsunamis; iii) el costo anual
para los Estados Miembros del vandalismo contra las plataformas de observacién oceanica; iv)
recomendaciones sobre las medidas que han de tomar al respecto la COIl y los Estados
Miembros,

Recordando la preocupacién expresada por el Consejo Ejecutivo de la OMM en su 622 reunion
en 2010 (parr. 3.4.1.) por los casos significativos de dafio intencional o no intencional causado a
las plataformas utilizadas para la observacion de los océanos, en la que insté a los Miembros a
que ayudaran a promover la comprensién de los impactos que minan gravemente los esfuerzos
destinados a establecer sistemas ocedanicos nacionales y regionales de aviso de riesgos y a
coordinar con las organizaciones pertinentes la adopcién de las medidas necesarias,

Tomando nota de las resoluciones de 2009 de la Asamblea General de las Naciones Unidas
sobre los océanos y el derecho del mar (64/71, parrafo 172) y sobre la pesca sostenible (64/72,
parrafo 109), en las que se insta a los Estados y organizaciones competentes de las Naciones
Unidas a adoptar las medidas necesarias para hacer frente a los dafos intencionales o
involuntarios que sufren las plataformas utilizadas con fines de observacion de los océanos,

Alentada por la accién emprendida recientemente por la Comisién de Pesca del Océano
Pacifico Occidental y Central, la Comision Interamericana del Atun Tropical y la Comision del
Atun para el Océano Indico encaminada a proteger los sistemas fijos de observacion de los
océanos,

Tomando nota con reconocimiento del Informe del Panel de Cooperacion sobre Boyas de
Acopio de Datos y el International Tsunameter Partnership titulado “Ocean Data Buoy
Vandalism - Incidence, Impact and Responses” (Documento técnico del DBCP N° 41),

Insta a los Estados Miembros e invita a las organizaciones internacionales e
intergubernamentales competentes a:

. elaborar, en colaboracion con educadores y los medios de comunicacion
mundiales, planes de comunicacion y sensibilizar sobre el valor fundamental de la
observacion de los océanos, hacer mayor hincapié en evitar las consecuencias
que se derivan de deficiencias en el funcionamiento de las redes de observacion
de los océanos para la prevision y confirmacién de desastres, y supervisar las
expectativas de funcionamiento de los sistemas de alerta temprana y atenuacién
afectados por el vandalismo y el dafio de elementos esenciales;

) invertir en el refuerzo y mantenimiento de la capacidad de observacion, e integrar
en todos los sistemas regionales de observacién de los océanos capacidades de
aprovechamiento de las boyas de acopio de datos y los tsunametros, a fin de
garantizar la accesibilidad y utilizacién de los datos;

) adoptar estrategias adicionales para fortalecer las redes y sistemas de observacion
de los océanos y otras practicas de prevencion y atenuacidon de dafos, en
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Insta a:

particular dando mayor robustez al disefio de las plataformas e infraestructuras,
promover el uso de materiales alternativos y coordinar mejoras operativas y
normas de mantenimiento;

buscar los medios de disuadir las transacciones de equipos vandalizados o
materiales procedentes de éstos en los mercados, el comercio y ambitos afines;

facilitar y promover las actividades de educacién y divulgacion, dirigidas
especialmente a los pescadores aficionados y profesionales, a fin de ampliar el
respaldo de las comunidades interesadas, fomentar una participacion dinamica en
los planos regional y local, y sensibilizar al publico sobre los servicios que prestan
las redes de observacion de los océanos y los beneficios derivados de la reduccion
del riesgo de desastres;

los Estados a que hagan todos los esfuerzos posibles por mejorar la eficacia de las
redes regionales, reducir la vulnerabilidad del servicio nacional y regional de alerta
e informacion a las interrupciones de servicio de plataformas individuales, y
acelerar el intercambio y la comunicacién internacionales, en tiempo real y
continuo de datos procedentes de todos los tsunametros y maredmetros y sus
capacidades de observacion conexas, con los administradores de datos y
proveedores de alertas pertinentes;

los Estados y autoridades maritimas y pesqueras a que se enfrenten y presten la
debida atencion en las disposiciones y leyes nacionales al vandalismo y al dafio a
las redes de observacion de los océanos y sus repercusiones, armonicen sus
enfoques y evallien las sanciones sobre la base del nivel de riesgo y las
consecuencias para la vida, la salud, los bienes y la economia, segun proceda, y
cooperen para prevenir, detectar, disuadir, denunciar, investigar y enjuiciar los
actos de vandalismo y los dafos;

la Organizacion de las Naciones Unidas para la Agricultura y la Alimentacion (FAO)
y las organizaciones y los organos regionales de ordenacion de la pesca, en
especial los que tienen las competencias necesarias en materia de gestién de las
poblaciones de peces altamente migratorias y educaciéon e informacién de las
partes interesadas, a que tomen medidas vinculantes para prevenir y minimizar el
vandalismo y los dafios a las redes de observacion de los océanos y los sistemas
de datos;

la FAO a que coopere con la COI y la OMM, con miras a trabajar en los planos
regional y local por conducto de los GIC dedicados a los tsunamis y las
autoridades maritimas y pesqueras, elabore herramientas y establezca medios
para promover campafas eficaces de sensibilizacion publica, programas de
educacién y divulgacion y la aplicacion de las medidas adoptadas por las
organizaciones regionales de ordenacion de la pesca para proteger las plataformas
de observacion de los océanos, mejorar la comprension del problema y afianzar el
compromiso de las comunidades pesqueras para hacerle frente;

los organismos de las Naciones Unidas, en especial la FAO y la OMI, a que
trabajen con la COI, la OMM y los Estados Miembros, los comités regionales y
locales de pesca y la industria conexa, las organizaciones no gubernamentales y
los medios de comunicacion para intercambiar informacion y promover la
educacién y la divulgaciéon, con miras a preservar vidas humanas y bienes,
mediante la proteccion de las redes de observacion de los océanos y la
sensibilizacién y concienciacion sobre el valor de la observacion de los océanos.
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Invita a la Secretaria Ejecutiva de la COl y al Secretario General de la OMM a:

promover el acopio de estadisticas mas coherentes y sistematicas sobre el
vandalismo, incrementar la elaboraciéon y el intercambio de expedientes de casos
de dafios y las mediciones de rendimiento de las redes de observacion de los
océanos, Yy realizar evaluaciones completas de costo-beneficio y analisis de
riesgos con respecto al valor tomando en consideracion la vida, la salud y las
repercusiones sociales y econémicas del vandalismo, asi como los danos que éste
ocasiona a las redes de observacion de los océanos y los sistemas de datos;

presentar el informe “Ocean Data Buoy Vandalism - Incidence, Impact and
Responses” a la Asamblea General de las Naciones Unidas y promover un
enfoque integrado de las Naciones Unidas para hacer frente a esta cuestion crucial.
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MPOEKT PE30OJOLUN NO BONPOCY O BAHOAJIM3ME B OTHOLLEHMU CUCTEM
OKEAHUYECKUX HABJTIOOEHUN: PACINMPOCTPAHEHHOCTb, NMOCJIEACTBUA U
OTBETHbIE MEPbI

npu3HaBas, 4YTo:

o rocygapcrtsa U BCeMmpHoe coobLLecTBO BO BCe BornblUen CTeneHn nonaratTcs Ha
ObICTPO pacLUMPSIOLLYIOCS CeTb OKEaHUYEeCKMX HabMIAEeHU B Ka4eCTBE KIoYeBOM
NHPACTPYKTYPbI, UrpatoLLen BaXKHYO posib B BbISIBIIEHNN COCTOAHNSA OKpYXKatoLLemn
cpenbl 1 cbope AaHHbIX, HEOBXOAMMbIX ANS YCTAHOBMNEHUS TakMX OMacHOCTEN B
MOPCKOM cpefe, Kak LUTOPMOBbIE HAroHbl U LyHaMu, B LENsaX 3aluTbl XU3HU
nogen, coobLlecTB N UMyLLECTBA, a TakKe B UCMOMNb30BaHWMM TaknMX AaHHbIX ANg
COOENCTBUA 3KOHOMWYECKOM OEeATENIbHOCTU B MOPCKOW cpede M Ha cywe n B
COBEpPLUEHCTBOBAHNN MOHUMAHUA NOrO4HbIX YCNOBUIA, KNMaTta U 3KOCUCTEM,

. ceTun byeB Ans cbopa OkeaHNYEeCKUX AaHHbIX ABMSOTCS HEOTbEMIIEMOW COCTAaBHOM
YyacTbio YCTOMUMBO paboTatollent, KOMMIIEKCHOW N BCEOOBLEMIIOLLEN rMobanbHOM
CUCTEMbI OKEaHWYEeCKUX HabnogeHWn, Cnyxawlem peLeHnto MHOrOYUCIEeHHbIX
3ajay, KoTopas [gokasana CBOK BaXHOCTb C TOYKM 3pEHUsA MpefocTtaBneHus
CBOEBPEMEHHbIX U reorpaouyeckm NpuBA3aHHbIX AaHHbIX, HeoBXoAWMbIX AnS
NPUHATUS PeLLEHNA,

o 3a nocrnegHue NsaTb NeT ABe TPeTU U3 UMEILLMXCA B MUPE OKEaHCKUX CTaHuui
3as8kopeHHbix 6yeB n 90% ULyHamMOMETPOB MOABEPralTCs Yrpo3e HaHeceHus
nogbMy  yuwepba, 4TO Yyxe npuMBEno K BO3HWKHOBEHMIO LUMPOKOrO YyBCTBA
HerogoBaHUsA U BO3HUKHOBEHMWIO NpobenoB B AaHHbIX, HEOOXOANMbBIX OS1S peLleHns
rnobanbHOM 3agadn obHapyXeHus LyHamn, c60amM B PYHKLMOHMPOBAHUM CUCTEM
paHHero npenynpexneHnss u cMmsardeHusl NocneacTBUA CTUXUAHBIX OGedcTBun, a
TakkKe K HapyLleHUo paboTbl MOPCKUX METEOPOSTIOMMYECKMX U OKeaHorpadnyecKmx
Ccnyx6, 4TO OTPa3MnoCh Ha AenaeMbiX UMW NPOrHO3ax, a Takke, YTo

. BaHOanM3M B OTHOLLUEHUN CUCTEM OKeaHU4eCKMX HabnoaeHun n ctaHumi no cbopy
AaHHbIX WM HenpegHamepeHHoe HaHeceHne wum  yuwepba ocnabnswoT U
aectabunmanpyloT paboTy Bcex ceTer HabmwgeHUn B LEfIoM, a Takke CUCTEM
npeaynpexaeHns o6 onacHbIX SBNEHUsIX, YTO Bne4yeT 3a coboun cylecTBEeHHOEe
NoBbILLEHNE pucka yulepba B pesynbTaTe CTUXUMHBLIX OeACTBMIA, KOTOpble MOTryT
NPMBECTU K MNOTEpPe >XM3HEW W [ONroCPOYHbIM HEraTUBHbIM  COUManbHbIM,
9KOHOMWYECKNM M 3KOMNOrMYECKNUM NocneacTsmsiM BO BCEM MUPE, HO OCODEHHO As
coobLecTB, MPOXUBAKLWMNX B YA3BUMMbIX NPUOPEXHBLIX panoHax, a Takke Ang
MarnbIX OCTPOBHbIX pa3BMBAIOLLMXCS rocy4apcCTB,

npusHaBas, 4To MOK/KOHECKO, BMO, MexagyHapogHas Mopckast opraHusauus (MMO) wu
pervoHasnbHble KOMUCCUMM NO PbIOONOBCTBY MPULLIIM K MHEHUIO, YTO yLlep6, HAHOCUMbIN CeTAM
OKeaHUYeCKNX HabMAeHUN, MMEeeT MHOroYMcreHHble OpMbl, BKMYas yuwepb, HaHOCUMbIN
CTOJIKHOBEHUSIMA C MOPCKMMW CygaMu, HenpegHaMepeHHbin yuwepb (Hanpumep, ywepb B
pesynbTaTe BO34ENCTBMS PbiOOMOBHLIX CHAcTen, ceTen unu kabenen), ywepb B pesynbraTte
3aKpenneHnst Ha sSkope pasfnMyHbIX YCTPONCTB A8 arperaumm pbibbl, a Takke npegHaMepeHHbIN
ywiep6 1 gaxe kpaxa CUCTEM MOMHOCTBIO UMM MX COCTaBHbIX YacTew,

6yay4u rnyo6oko 03abouyeHHOM TeM, YTO Haumboriee BbICOKMI YPOBEHb HAaHOCUMOro yuiepba
oTMevaeTca B MHOMMCKOM OKeaHe, B pe3ynbTaTe KOTOPOro MocTpagany — no KpamHen mepe,
XoTsi O6bl O4MH pa3 3a nocnegHuve 4Yetblpe roga — 6onee nNonoBuHbl M3 36 LyHAaMOMETPOB,
SABMSIOWNXCA 4YacTbi0 HedaBHO CO34aHHOM CeTW, pas3BepHyTom B pamMkax Cuctemsl
npegynpexaeHnsa o uyHamu B VIHOUNCKOM OKeaHe W Mpuneramwmnx Mopsix, B pesynbtate 4yero
Obino notepsHo 6onee 18 nnatdopM-neT AaHHbIX M BO3HUKNM Npobenbl B OXBaTe OaHHOro
pernoHa CMCTEMON paHHEro NpeaynpexaeHuns,
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CO3HaBasi, 4To yuepb, HAHOCUMbIN CTaHLMAM M CETAM OKeaHUYeCcKnx HabngeHnn, NpMBoauT K
notepe MUMEKLWMX pellalollee 3HadeHWe OaHHbIX 00 OkeaHe, Aerpagauum BO3MOXHOCTEN
MPOrHO3MPOBaHMSA MOrofgbl M COCTOSIHUS MOPS, BBLICOKMM pacxodaM Ha PEeMOHT M 3aMeHy
noBpexaeHHoro obopyaoBaHMs, a Takke noapbiBaeT AOBepue K HaAeXHOCTU CUCTEMBI
OOHapyXXeHus 1 npeaynpexaeHnst O LyHamMu, YTO MOXET MPUBECTU K CYLLECTBEHHbIM MOTEPSM
XnsHen niogen m ywepby ons MMmyuwlectBa, BO3OeNCTBOBATb Ha 300poBbe M 6e30MacHOCTb
nogen, a Takke NpuBOAUT K HeobXOAMMOCTM LOPOrocToslen aBakyauum K 3agepxkam B
pearMpoBaHun u3-3a HeOOCTAaTOYHOCTU WU UCKaKEHHOCTU MNoSiydaeMblX [AaHHbIX WUnu B
pesynbTaTte HEenonHoW wuHdopmauumn, Tpedylwmnxcs aOnsa NPUHATUS CBOEBPEMEHHbIX U
reorpauyeckn npuBA3aHHbIX Mep MNPUMEHUTENbHO K LyHaMWU W ApyruMm pasHoobpasHbiM
puckam,

ccbinasacb Ha npuHaTyto B 2009 r. pesontoumto Accambnem MOK XXV-13 «[lnobanbHas
KoopAuHauus CUCTEM paHHEro NpedynpexaeHnss 1 CMaryeHme nocnencTBvMm LyHaMmn U gpyrux
ONacHbIX SBMEHUIN, CBA3AHHbLIX C YPOBHEM MOPS», B KOTOPOW MPU3HAETCHA 3Ha4YeHue mep no
cbopy 1 obmMeHy faHHbIMWU 1 MHOPMaLMEN, U COAEPXKUTCA NPU3bIB K (@) COCTABMNEHMIO NEPEYHS
CNy4yaeB YMbILLIIEHHOM NOPYKN NNaTdopM 4S5 OKeaHNYeCKNX HabngeHUn 1 oueHke MmacuTabos
aTon npobnemel; (b) NpoBeAEHUIO OLEHKN BO3AENCTBUSA Takoro BaHganusama, B TOM 4ucre Ha
PYHKLMOHANBbHOCTb CUCTEM NPEeAYNpPeXaAeHMs O LyHamu; (C) yCTaHOBMNEHMIO PACXOA0B, KOTOpbIe
rocygapcTBa-yrieHbl BbIHYXOEHbl HECTU B CBS3W C YMbILWNIEHHON nopyen nnaTtdopm AOns
HabnogeHun; n (d) paspaboTke pekomeHgaumm anga gencrteum MOK 1 rocygapcTe-4neHoB,

ccbinasicb Ha npuHaToe B 2010 r. 62-1 ceccuen WcnonuutenebHoro coseta BMO pelueHune
(nyHkT 3.4.1) OTHOCUTENbHO YYaCTUBLUMXCS CIlydYaeB HaHECEeHUs npegHaMepeHHoro u
HenpegHamMmepeHHoro yuwepba cuctemam HabnwgeHUM 3a OkeaHoOM, B KOTOPOM uneHbl BMO
npu3biBanncb COAENCTBOBATb YCWUMNEHWIO MOHMMaHWSA MNOCneAcTBUM yKasaHHOro yuiepba,
Cepbe3HO MOoApbIBAKOLWEro YCUnuMs Mo CO30aHU0 HauMOHamnbHbIX W pervoHarnbHbIX CUCTEM
npeaynpexaeHns 0 CTUXMIHbIX 6eACTBMAX, U B KOTOPOM COOEPXUTCHA NPU3biB KOOPAUHUPOBATL
NPUHATUE HEOBXOAMMbBIX Mep C COOTBETCTBYIOLLMMW OpraHn3aunsiMu,

npMHMMaa K cBepeHuto npuHaTtble B 2009 r. [eHepanbHom Accambneenn OpraHusauum
O6beanHeHHbIX Hauun pesontounto no Teme «MupoBon okeaH n Mopckoe npaBo» (64/71, NyHKT
172) wn pesonoumo  «ObBecneveHne ycTonumBoro pblboroscTBa» (64/72, nyHkt 109),
coaepxalmx npusbiB K rocygapcreaM M COOTBETCTBYHOWMM yypexaeHnsm OOH npuHaTb
Heobxoanmble Mepbl C LEeNbO peLeHnsa Bonpoca 0 NnpeaHaMepeHHOM U HenpeaHaMepeHHOM
HaHeceHuu yuiepba cuctemMam okeaHNM4YecKnx HabnogeHun,

Oyayun BooayLweBrEeHHOW HedaBHO NPUHATLIMUM Komuccuen no pbibonoBCcTBY B 3anagHoOn U
LeHTpanbHoOn Yyactax Tuxoro okeaHa, MexamepukaHCKON KOMUCCUEN NO TPONUYECKOMY TyHLY U
Komuccmen no TyHuy WHOWWACKOrO OKeaHa MepaMy MO 3alimMTe 3asiKOpPeHHbIX CUCTEM
OKeaHW4yecKknx HabnaeHnn,

NnpUHUMaN K CBeAeHUIo C YAOBreTBOpeHneM Aoknag pynnbl coTpyaHuyectsa no Oysim ons
cbopa AaHHbIX M MexayHapoaHOro LyHaMOMETpUYeckoro napTHepcTBa «BaHganmsm B
OTHOoWeHun ByeB Ana cbopa OKEaHUYECKUX AaHHbIX — PACNpPOCTPAHEHHOCTb, MOCMNEACTBUS U
OTBETHbIE Mepbl (TEXHUYecknii gokymeHT Ne 41 [1B6KIM),

HacTOM4YMBO MNpU3bIBAaeT rocyAapcTBa-yneHbl W npegnaraeT COOTBETCTBYHOLUM
MeXAyHapoAHbIM U MeXNpPaBUTeSNIbCTBEHHbIM OpPraHM3auusaMm:

. B COTpyAHM4ecTBe C paboTHWKamMu obGpas3oBaHMs U CPEACTB WHGOpMaLMK BCEX
CTpaH Mupa paspaboTaTb MnaHbl MO KOMMYHMKaUUW W YriyGuTb OCO3HaHWe
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UMEILLNX HENPEXOASLLYO LLEeHHOCTb HabnaeHnn 3a okeaHoM, Aenatb 6OMbLIMNA
aKUEHT Ha To, YToObl n3deratb BO3AENCTBUS HA CETU OKeaHUYecKux HabnoaeHun
BaHOanuMaMa u  yuwepba, NpuMBOAAWMX K YXYOLIEHUIO MPOrHO3MPOBAHUS UMK
GenctBui 1 NpoBepkn cobupaemon MHdopMaLMK, a Takke NoapbIBY OXMAAHWN,
CBA3aHHbIX C 3(PPEKTUBHOCTBID CUCTEM PaHHEro NpenynpexaeHns o CTUXUMHBIX
6encTBUSAX N CMAMYEHUSA UX NOCNeACTBUN;

o MHBeCcTnpoeatb B YyCulneHune «”n obecneyeHne cTabunbHOCTM noTeHuunana
HabnoaeHnn, a Takke MHTErpnpoBaTtb BO3MOXHOCTU 6yeB no C60py OaHHbIX WU
LyHaMOMETPOB BO BCe pernoHalsibHble CUCTEeMbl OKeaHU4YeCKUX HabnaeHnn ¢
Luenbto obecneveHuns AocCTyna K AaHHbIM U UX NCNOJ1b30BaHUIO;

o NPUHATE OOMOMNHUTENbHbIE CTpaTerMn Mo YKPEMNEHUo CceTel OKeaHU4eCKuUx
HabnogeHW 1 No NPeaoTBPaLLEHMIO HAHECEHNS UM yulepba, BKNoYasa ynyJlleHve
NPOEKTUPOBAHNA CTaHUMA U CBA3AHHOM C HUMW MHPACTPYKTypbl, COOEUCTBUE
NCNOMb30BaHMIO anbTEPHATUBHbLIX MaTepuanoB, a Takke MyTemMm KoopAuHaumm
onepaTUBHbIX YCOBEPLUEHCTBOBAHMIA 1 SKCMyaTaLuUOHHBIX HOPM;

o M3bICKMBATb PbIHOYHbIE, TOProBble W ApYrMe OCHOBaHHbIE Ha KOMMeEpLUUK
MexaHM3Mbl, MO3BOMsOWME NpeaoTBpawaTe TpaHCaKUMM € NoAaBeprumnmcs
BaHAann3My o6opyaoBaHMEM U U3BMEYEHHBIMU MaTepuanamu;

o npyaatb 3(EPEKTUBHOCTL W COAEWCTBOBATbL MpoBeAeHuo 0b6pasoBaTenbHbIX
MEpPONpUATUN, a Takke WMHAOPMAaLUMOHHO-PaA3bACHUTENbHON paboTbl, 0COBEHHO
cpeavn npeanpuaTvn, 3aHUMAIOLIMXCA  OpraHuM3auuen pocyra Ha Mope U
KOMMepYeCckuM pbIGONOBCTBOM, C LENbI0 pacUMpeHnsa MOLAEPXKKNM CO CTOPOHbI
OOLUMHHBIX YYACTHWKOB, WX aKTUBHOIMO Y4YacTUsi Ha perMoHanbHOM M MECTHOM
YPOBHSIX M MOBbILLEHNS OCO3HaHUS OOLLECTBEHHOCTLIO BaXXHOCTU paboTbl Cry0 u
ceTen oKkeaHN4Yecknx HabnaeHU N TOM NOMb3bl, KOTOPYK MOrYT NPUHOCUTL MepbI
MO YMEHbLLEHMWIO ONMACHOCTU CTUXUNHBIX 6eaCTBUI;

HacTOMYMBO NpPU3biBaeT:

. rocygapctea npuvHMMmaTb nobble MNpakTMyeckue Mepbl C Lenblo NOBbILEHUN
9P (PEKTMBHOCTN permoHarnbHbIX CETEN, YMEHbLUEHNS YA3BMMOCTM HaLMOHAaIbHbIX
N pernoHanbHbIX CnyX6 npegynpexaeHusi u nHpopmaumm o6 oTaenbHbIX Cry4vasix
BaHOanMaMa B OTHOLWEHUW CTaHuun HabniogeHun, BKAYas YCKOPEHHbIN
MeXOyHapoaHbIl OBMeH [OaHHbIMKM, MOoflydaemMbiMM OT BCEX LIYyHAMOMETPOB,
OaTYMKOB M pyrmx nrnatdopM OKeaHW4ecKnx HabmAeHUn, OCyLLECTBSEMbIA Ha
NOCTOSAHHON OCHOBE B PEXMME pearnbHOro BPEMEHW, C TeMU, KTO OTBe4vaeT 3a
ynpaBfneHne COOTBETCTBYIOLWMMY AaHHbIMU U obecneyeHne npeaynpexaeHni;

o rocygapcTsa, a Takke opraHm3aunm, oTBevatoLmne 3a CyqOXOACTBO U pblGOMOBCTBO,
3aHMMaTbCsl BOMPOCaMW, CBSI3aHHbIMW C BaHAanM3MoM W yuwepbom, HaHOCMMbIM
ceTaM HabnoaeHUn 3a oKkeaHOM, a TaKKe UX BO3AeNCTBMEM Ha HaLMoHanbHble
HOPMbI 1 3aKOHOAATENbLCTBO, rAPMOHM3MPOBaTb CBOU NOAX0Abl K 3TUM BOMPOCaM U
N3y4nTb BOMPOC O CaHKUMSX, UCXOOA M3 YPOBHSA puUCKa M BO3LENCTBUSA HA >KU3Hb,
300pOBbE 4YernoBeka, UMYLLECTBO M IKOHOMWKY, a TakKkKe COTpyaHW4YaTb Mexay
cobo C  uenbto npegoTBpaLLeHus, BbISIBIIEHUS, NHOPMUPOBAHNS,
paccrnefoBaHus U NpecnedoBaHWsl Tex, KTO COBepluaeT akTbl BaHOanvMama Wunm
HaHoOCUT yLepod;

o MpoOoBONBCTBEHHYIO U CENbCKOXO3ANCTBEHHYK opraHmsaumio O6beamHeHHbIX
Haumn (PAO), a Takke pervoHanbHble pblOOXO3ANCTBEHHbIE OpraHuM3auMm wu
opraHbl, OCOBEHHO Tex W3 HWUX, KOTOpble PerynupytoT NpoMbICESNT MUTPUPYIOLLMX
BMOOB pblb, NpoBOAUTbL WUHAOPMALMOHHYID U pasbsACHUTEmNbHYO paboTy cpeau
aKTUBHbIX YYaCTHUKOB 3TUX OPraHoB W oOpraHuM3auui, C Uenbio  MNPUHATUS
06a3aTenbHbIX K UCMOMIHEHMIO Mep MO NPeAoTBPaLLEHNIO 1 MUHMMU3aUuK yuwepba
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N BaHOganuama B OTHOLLEHWM CeTell OKeaHW4eckux HabnogeHuin n cuctem cbopa
JaHHbIX;

o ®AO cotpygHumyate ¢ MOK n BMO, ¢ Tem 4TOoGbl COBMECTHO paboTaTb Ha
pervoHanibHOM W MeCTHOM YpOBHAX, AenctBys uyepe3d MKI no uyHamum wu
yupexgeHus nNo CygoxXOACTBY M pbiBONOBCTBY C LiENbo pa3paboTkn MHCTPYMEHTOB
M Cpeacts, UMEKLWMX LeNnbio CcoOenucTBoBaTb MPoOBeAeHU  3AEKTUBHbIX
KamnaHum  cpean  oOWIECTBEHHOCTW, a Takke  obpasoBaTerbHbIX W
WHAOPMALIMOHHBIX  MporpamMm,  BKMOYas  ycurneHue  Mep,  NPUHUMaeMbIX
pernoHanbHbIMN  PblOOXO3ANCTBEHHBIMU OpraHM3aunaMun Mo 3awmrte nnatdopm
OoKeaHu4ecknx HabnwogeHun, yrnybnate MNOHMMaHWE W aHraXMPOBAHHOCTb
PbIOONOBHbIX COOOLLIECTB B pELUEHUN 3TOM NPOGNeEMbI; 1

. yupexgeHus OOH, skntodag ®AO n MO, BsaumopgerncteoBatb ¢ MOK, BMO u
pernoHanbHbIMNU U MECTHBIMU KOMUTETaMM NO PbiOOSIOBCTBY rOCYAapCTB-4YSIEHOB U
CBA3@HHLIM C HMMW  MPOMbILUMIEHHBIMU  KPYramn, HenpaBUTESNbCTBEHHbIMU
opraHusauusiMm M cpeacTBamMn MHgopmauum obmeHuBaTbCca WMHoOpmauven, a
Takke CcnocobcTBOBaTb MNPOBEOEHUI0 0OpasoBaTeNbHbIX U UH(OPMALMOHHBIX
MEPONPUATUIN, UMEIOLLNX LieSTbio COXPaHEHNEe YenoBeYeCKUX XXU3HEN 1 umyLLecTea
nyTeM OXpaHbl CETEW OKeaHU4eCKMx HabnwoaeHun n yrnybneHuss 0Co3HaHUA u
NOHMMAaHUSA LLIeHHOCTU OKeaHN4YecKnx HabnaeHui;

npocut UcnonHuTenbHoro cekpetapa MOK u npeanaraet eHepanbHOMY ceKpeTapro
BMO:

. cogencreosatb cbopy 6Gonee nocrnegoBaTtesnlbHbIX M CMCTEMATUYECKUX
CTaTUCTUYECKNX OaHHbIX B OTHOLIEHUW BaHOanvama, paclunpsaTb MOCTYNNEHUE U
0OMeH JaHHbIMK O HaHOCMMOM Yyuiepbe 1 Mepax No NoBbIWEHNIO 3PHEKTUBHOCTH
ceTell OKeaHUMYecKMX HabnwdeHun, a Takke nNpPOoBOAUTbL BCEOOBLEMIMIOLIUNA
(PYHKUMOHANbHO-CTOMMOCTHbBIA ~ @aHanna3 pPUCKOB ANS  YeroBEYECKOM  XKU3HM,
3[00pPOBbA YeNnloBeKa, coumarnbHbIX U 3KOHOMUYECKUX MOCNEACTBMIA BaHOanMaMma u
yuiepba, HAHOCMMOrO CeTAM OKeaHudeckux HabnwogeHuto u cuctemam no cbopy
JaHHbIX;

o npeactaBuTb goknag «Banpanuam B oTHoweHun GyeB anst cbopa okeaHW4Yeckux
AaHHbIX — PacnpoOCTPaHEHHOCTb, NOCNeACTBMSA U OTBETHbIE Mepbl» [eHepanbHowm
Accambrniee OpraHusaumn OObeauHeHHbIX Hauun, a Takke coaencreBoBaTtb
KomnnekcHoMy noaxony co ctopoHbl OOH k pelweHuto aTon umetowen 6ornbLlioe
3Ha4eHne npobnembl
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ANNEX I1I
REPORT OF THE INTER-ICG TASK TEAM 1 ON SEA LEVEL MONITORING FOR TSUNAMI

1 INTRODUCTION

1.1 WORKING GROUP ON TSUNAMI AND OTHER HAZARDS RELATED TO SEA-LEVEL
WARNING AND MITIGATION SYSTEMS (TOWS-WG)

IOC Resolution XXIV-14, based on findings of the ad hoc Working Group, approved a
proposal for the establishment of a permanent global Working group on Tsunami and other
hazards related to Sea-level Warning and Mitigation Systems (TOWS-WG). It comprises
representatives of all relevant I0C subsidiary bodies and those from UN sister agencies, like ISDR
and WMO, as well as representatives of relevant stakeholders.

IOC charged its Working Group on Tsunamis and Other Hazards Related to Sea-Level
Warning and Mitigation Systems (TOWS-WG) to review the governance and organization of the
Intergovernmental Coordination Group (ICG) of all Tsunami Warning & Mitigation Systems to
ensure common operation explore synergy effects and mainstream in particular the upstream
activities, i.e. detection and verification, into existing ocean observing systems

The 10C XXV Assembly adopted Resolution XXV-13 in 2009, which decided to establish
the following Task Teams:

. Inter-ICG Task Team on Sea Level for Tsunami
. Inter-ICG Task Team on Disaster Management and Preparedness
. Inter-ICG Task Team on Tsunami Watch Operations

The establishment of these task teams was to meet the need for and the benefit from
enhanced coordination, common requirements, and exchange knowledge and information among
the ICGs.

1.2 INTER-ICG TASK TEAM ON SEA LEVEL FOR TSUNAMI

Terms-of-Reference:

(i) Develop requirements for tsunami warning system sea-level data, and all
characteristics of the data stream including networks and network design, for the
information of relevant technical implementation groups, such as Global Sea Level
Observing System (GLOSS) and International tsunameter Partnership (ITP) of the
Data Buoy Cooperation Panel (DBCP), the ICG working groups and national sea
level authorities;

(i) Review the provision and availability of sea-level data as they pertain to tsunami
warning systems and provide advice, as appropriate, to GLOSS, ITP and the ICGs;

(iii) Provide a focus for sea-level issues amongst ICGs;

(iv) Provide a report to TOWS-WG in advance of its 3rd Meeting, in 2010 (now 4th
Meeting Feb/March 2011).
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Membership of TOWS-WG Task Team 1 on Sea Level for Tsunami:
Rick Bailey (PTWS/Australia) (Chair)

Allison Allen (CARIBE-EWS/USA)

David Farrell (CARIBE-EWS/Barbados)

Begona Perez (NEAMTWS/Spain)

Ronan Créach (NEAMTWS/France)

Parluhutan Manurang (I0OTWS/Indonesia)

Atma (IOTWS/India)

Simon Holgate (GLOSS/UK)

Secretariat — Thorkild Aarup (10C)

Objectives:

(i) Develop guidelines on sea level monitoring requirements for operational groups
(GLOSS and ITP) to provide ongoing support for tsunami warning systems.

(i) Identify principles and supporting pillars to underpinning the Guidelines.
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Core Reference Material:

° ICG Implementation Plans
° ICG WG reports
. ICG/IOTWS RTWP Implementation Plan

. IOC Manual & Guides 14: Manual on Sea Level Measurements & Interpretation Vol 4
. OCEANOBS 09 Paper “Tsunami Resilient Communities”
. ICG Member State national reports and guides

2 SEA LEVEL DATA REQUIREMENTS FOR TSUNAMI WARNINGS

The TOWS-WG Inter-ICG Task Team 3 on Tsunami Watch Operations has recommended
the greater use of forecast models to provide enhanced guidance for tsunami warning centres on
the likely tsunami threat. This places new requirements on sea level monitoring for tsunami
warnings.

Tsunami warning systems that are based mainly on earthquake magnitude and Tsunami
Travel Time (TTT) maps require a complete tsunami wavelength to be recorded at a monitoring
site to be able to verify tsunami generation. This can use up valuable warning time during an event.

Forecast model-based tsunami warning systems only require preliminary indication of a sea
level anomaly for the sea level observations to verify generation of a tsunami as forecast by the
models. A measure of the full wavelength can subsequently be utilised by data assimilation or
visual comparison techniques to validate or modify the initial tsunami threat forecast.

Given the forecast model requirements, the physical nature of tsunami waves, the different
scales of tsunami effects, the timing and the practical requirements for issuing warnings, the
following basic requirements were developed for tsunami warnings:
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Core Data Requirements:

Sampling
— Coastal tide gauge = <1 min
— Deep ocean tsunameter = 15 sec

Accuracy
— Coastal tide gauge = +/-10 cm (+/- 1 cm for multipurpose)

— Deep ocean tsunameter = +/- 1 mm

Transmission frequency (relative to distance/travel time from source)
= < 1 min (local tsunami) for <15 min TTT
=< 5mins for <1hr TTT or 100km distance from tsunami source
= <15 mins for > 1 hr TTT or 100km distance from tsunami source
where TTT = Tsunami Travel Time

Internal latency = <2-3 mins

3 SEA LEVEL NETWORK REQUIREMENTS

The following principles should be considered when designing and implementing sea level
monitoring networks in support of tsunami warning systems:

Scientifically designed

Utilise optimal design methodologies to minimise tsunami verification time, maximise
warning time and resource utilisation

Must be ocean basin specific, recognising the different tsunami sources and warning
time imperatives.

Combination of coastal and deep-ocean monitoring

Coastal tide gauges can be used to verify generation of a tsunami. They provide
information on the local response to a tsunami generated by a source close-by or far-
field. They can also be used to monitor when the tsunami threat has passed.

The local response signal from coastal tide gauges, however, is difficult to use to
verify offshore tsunami wave characteristics required for tsunami forecast verification.
Hence the requirement and implementation of more deep ocean tsunameters in
recent years.

Deep ocean tsunami detection buoys, commonly referred to as “tsunameters”,
provide best information on open ocean tsunami wave characteristics, as the signal
has not been conditioned by shallow water bathymetry. The tsunameter sea level
information is therefore the most appropriate information for comparison to, or
assimilation in numerical tsunami models to forecast wave heights and basin wide
propagation characteristics.
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Enable verification of tsunami generation at locations close to source

o Warning timeliness dictates a requirement for sea-level measurement sites to be
located as close to the source of the seismic event as possible. Delays in monitoring
the progress of the wave, due to the wave travelling over shallow water or the choking
of harbours, also needs to be avoided. It is important to note that the locations should
not be so close to the source that the station could be destroyed by the initiating
quake.

Monitor progress of tsunami propagation across an ocean basin

. The warning service needs regular detection of the tsunami as it progresses to refine
their warnings and provide the most accurate predictions of impacts.

. One of the most important uses of the sea-level data forecast model verification and
data assimilation.

. Inverse modelling of the sea-level data can also be used to verify calculations of the
seismic source.

Enable verification of tsunami impacts

. The warning service also requires sites for verification of the impact of a tsunami and
post-analysis of the event. These observations are critical to the improvement of the
warning service. While the tsunami models are amazingly accurate, there is a lack of
detailed bathymetry along the coastline. Therefore, coastal observations are required
to facilitate correlation of deep water observations to onshore impacts.

Provide continuity of observations

. The need for prompt availability of data leads to a further requirement for accessibility
to communications systems and ease of access for maintenance. For example, if the
location is very remote, taking days to reach, then the likelihood of rapid return to
service after a failure is compromised.

° Built-in redundancies in monitoring sites can help allow for potential station downtime,
which otherwise may have compromised the warning system capability (warning
imperative). This is especially the case for deep-ocean tsunameters.

Provide Free and Timely Data Access

. The warning services require a constant flow of reliable and timely data. While
tsunami events may be rare, it is essential that the data is available and in good order
whenever required. This places high demands on the data collection platforms and
communications for a near 100 percent availability of data.

° The warning centres need high frequency data, ideally at 1 second intervals. Such
data demands reliable data transmissions. Therefore reliable and economic
communications need to be available at sensor locations

4 OCEAN BASIN STATUS

The individual requirements, network design and status of implementation of sea level
monitoring networks for each ocean basin can be found in the respective ICG Implementation
Plans (see http://www.ioc-tsunami.org/).

The following is a summary of the sampling requirements for each individual ocean basin
according to the respective ICGs:

IOTWS PTWS NEAMS- CARIBE- Coastal Deep Ocean
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TWS EWS Tide Tsunameters
Sampling <1 min <imin <=1min <=1min 15secs-1 15sec/ 15
(HF if min 15 min  sec/
closer to average 1 min
zones) s avera
ges
Transmission 5 min (<1hr 5 min 1 min <15 mins 5-15 <6 <=5
or 100km) (<thror (<thror (I<lessif mins hours min
100km) 100km)  <thr)
Internal <2 min <2min <2min <2 min <2 min <3min <3
Latency min
Accuracy +/-10cm +/- +/-10cm  +/-10cm  +/- 10cm +-1mm  +/-
10cm 1mm

The indicative status of transmission frequency of existing real time stations under the four
tsunami warning systems (includes both stations that transmit via the WMO Global
telecommunication System or via the Internet), as sourced through the I0C Sea Level Monitoring
Site during May 2011 (see http://www.ioc-sealevelmonitoring.org/map.php), is shown below for
each basin:

@ > 60 min
i 15-60 min
@ 6-15min
@ <=6min

Legend: Data transmission interval

Figure lll-1. Indian Ocean Tsunami Warning & Mitigation System (IOTWS)

More data needs to be available at the recommended <=1min transmission interval
from monitoring sites close to Indonesian and Makran subduction (source) zones.
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Figure 111-2. Pacific Tsunami Warning & Mitigation System (PTWS)

Data is generally available at the recommended <=1min transmission interval from
monitoring sites close to subduction (source) zones, except for NW Pacific and parts of SE Pacific.

Figure 111-3. Caribbean Tsunami Warning & Mitigation System (CARIBE-EWS)

Data is generally available at the recommended <=1min transmission interval
from monitoring sites close to subduction (source) zones.
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Figure llI-4. North East Atlantic & Mediterranean Tsunami Warning & Mitigation System
(NEAMS-TWS)

Figure 11I-5. Global deep ocean tsunameter array
(see http://www.ndbc.noaa.gov/dart.shtml).

There are other tsunameters deployed in the Indian Ocean, which are presently not
exchanging data in real-time or not yet operational.


http://www.ndbc.noaa.gov/dart.shtml
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5 SITING OF SEA LEVEL STATIONS

The siting of sea level monitoring stations for tsunamis should take into consideration the
following “pillars” (also see |IOC Manual & Guides No 14 for general sea level station siting advice):

Contribution to a network which is providing protection to all communities and
infrastructure;

Where possible be mutually beneficial and provide data useful to near neighbours;
As close as practical to the source of a tsunami, but no closer than 15 minutes;
If possible facing the source of the threat;

Together providing a continuous update of the progress of the wave both across the
oceans and along the coast;

Take into account historical observations of tsunamis where available for the location;

Sufficiently representative and have the bathymetry that allows detection of a 4 cm
wave? as it propagates toward land;

Chosen to have minimum sources of nonlinear interference with the wave, e.g.
seiching effects;

Have exposure to the open ocean, but ensuring measurements from coastal tide
gauges are not contaminated by local wave climate;

Chosen to provide verification data of first landfall, at expected extreme inundation
locations and near significant infrastructure and population centres,

Selected to provide a level of redundancy that ensures an effective data availability of
99.8 per cent (for early warning) during an event;

Accessible for maintenance in a reasonable time;

Serviced by a reliable communication service;

Takes appropriate advantage of existing infrastructure;

Chosen if possible with a variety of other sea-level data users requirements in mind;

Taking appropriate advantage of existing sea-level monitoring infrastructure, but not
allowing the warning service to become totally dependent on other sources of data
with other priorities and operational regimes;

The forecast models require data with the minimum of perturbation by local
bathymetry. Deep ocean sites are therefore preferable; however this is not always
practical. Therefore the chosen locations for coastal tide gauges should minimise the
local response and effects of harbours, cliffs, reefs and the like;

Provided with detailed metadata for each site to enable warning centres to determine
suitability and credibility of observations in warning analysis.

6 INSTRUMENTATION

See I0C Manual & Guides No 14 Manual on sea Level measurements and
Interpretation Vol 4 for description of the different technologies and recommended
procedures for sea level monitoring in general (including but not limited to monitoring
of tsunamis).

2 Tsunami waves propagate following the rules of a shallow water wave. This means that the wave height
(Hs) in shallow water (h) is related to its wave height (Hy) in deep water (hy) by the following formula. Hs =

Ha(ha/hs)*2°
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Instrumentation must be robust in design to sustain possible impact of a tsunami.
Consideration should be given to higher redundancy of coastal sea level monitoring
stations in close proximity to tsunami sources to allow for higher potential for damage;

Redundancy of power supply (batteries, solar panels) should be included. Stations
should be able to run for a minimum of 48hrs without external power.

The sea level station shall function independently of other equipment that may be
installed in the vicinity (i.e. meteorological or other oceanographic equipment).

The proposed station should have sufficient built in redundancy to function under
conditions that can be expected in the region. Without being prescriptive, it is
expected that a typical station configuration will consist of a primary tide gauge, one
or two under water pressure sensors (secondary tide gauges), data logger, DCP
geostationary satellite transmitter, modem, battery backup, solar panel, cables,
mountings.

Redundant data transmission channels (e.g. Internet or alternative (i.e. via Inmarsat
BGAN or similar), as well as via dial-in modem access) should be implemented where
possible. The redundant transmission can either be connected directly to the
DCP/Data logger for the primary water level sensors, or it can be a separate
transmission unit connected to a second water level sensor. DCP timing should be
continuously controlled via GPS or Internet, especially important for satellite
transmission.

The dynamic measuring range of sea level monitoring stations must take into account
the potential range of tsunami wave amplitudes for any given location.

Measurement time should be GMT with at least +/- 1 min accuracy, and if possible
GPS controlled.

Sensors must be periodically calibrated in accordance with the accuracy required.

7 DATA EXCHANGE AND ARCHIVAL/FORMATS

Member States are encouraged to exchange their sea level data with the tsunami
warning centres according to the UNESCO/IOC Oceanographic Data Exchange
Policy and the Mauritius Declaration adopted at the intergovernmental coordination
meeting held at Grand Baie, 14—-16 April 2005 (I0C Workshop Report No 198) to
openly share and exchange tsunami-relevant real-time observational data.

Sea level stations that are part of the tsunami warning system should freely and
timely exchange their data through the GTS.

For each sensor at the station site, observations shall be transmitted on the GTS in
real-time using the WMO CREX formats for sea level data (see Appendix | and II).

Data can be put on the GTS via a DCP transmitter from the tide gauge or tsunameter
to selected centres that have the ability to push the data onto the GTS (e.g. IOC Sea
Level Station Monitoring Facility, National Meteorological Services, National Data
Buoy Centre (NDBC) of NOAA, etc).

British Oceanographic Data Centre (BODC) and University of Hawaii Sea Level
Center under the auspices of GLOSS and National Geophysical Data Centre (NGDC)
of NOAA will be responsible for long-term archive arrangement of high-frequency
coastal and deep-ocean sea level data, not excluding the role of national and regional
archive centres

Metadata must be included when archiving the data.
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REAL-TIME MONITORING

Automatic alerting of events (implementation of tsunami detection algorithms) for
coastal and deep ocean sensors should be implemented where possible. This will
help detect and warn for tsunamis not necessarily generated by earthquake
subduction zones, such as submarine landslides, meteorites, etc.

24/7 support is required for real-time sea level monitoring systems and visualization
tools.

QUALITY ASSURANCE

It is preferable not to have data quality control in real-time, to avoid accidental
flagging or filtering of real events.

Only qualified personnel should receive and interpret sea level signals for tsunami
watch/warning.

For data archiving existing well proved standard quality control procedures should be
applied for flagging spikes, filling gaps, datum changes, etc. Data should be flagged
and not deleted, to ensure real events are not removed.

QC-controlled data should be archived for research applications.

New instrumentation should be fully evaluated against existing instrumentation with
know performance and characteristics.

PERFORMANCE MONITORING

Network performance: a data base of network status, including existing and planned
stations, must be maintained quarterly and available to tsunami warning centres.

Station performance: latency, continuity and accuracy of reported data should be
monitored continuously for each station:
* Automatic notification of performance problems should be sent for manual
inspection of the data
o KPI (Key Performance Indicators):
e Sampling
e Reporting
e Frequency
e Average delay for the last 24 hours

o Observations percentage for the last 24 hours and for the last 7
days (minimum 95%)

e Continuity (stations repaired within two weeks)
e Percentage of bad data (less than 1%)

An operational unit should be given the responsibility for monitoring global sea level
network performance on a routine basis.

Tsunami warning centres must routinely evaluate the impact/value of independent
sea level observations on development of tsunami threat guidance during events,
providing feedback to the sea level monitoring operators.
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APPENDIX I:

WMO BUFR/CREX TEMPLATES FOR REPORTING TIME SERIES OF TIDE DATA

The design of any new templates for tidal elevations is focused in meeting the flexibility of a
minimum number of cohesive common descriptors which can be grouped together while avoiding a
long common sequence that requires a higher bandwidth for data transmission. Locations of sea
level stations can be very remote and the data communication cost for transmitting high resolution
data, e.g. 1-minute data for storm surge or tsunami warning purposes can be very expensive.

The following common sequences can be used for reporting sea level tide data for single
and multiple sensors with the options of reporting ancillary meteorological data. Items in red are
new descriptors suggested for review and incorporation in the WMO Manual on Codes.

Sequence for representation of tide station identification,

306011 method of transmission, time the message is transmitted and
reference time for reports in a time series
301021 | 0 05001 | Latitude (high accuracy)
0 06 001 | Longitude (high accuracy)
001075 Tide station alphanumeric ID (5 characters)
0 02 147 Method of transmission to collection centre
301011 | 004 001 | Year (Time the message is transmitted to the collection centre)
0 04 002 | Month
0 04 003 | Day
301013 | 004 004 | Hour
0 04 005 | Minute
0 04 006 | Second
306 012 Sequence for representation of sensor type, significance
qualifier for sensor and status of operation
0 02 007 Type of sensor for water level measuring instrument
008 015 significance qualifier for sensor
0 08 032 Status of operation
306 029 | 025 170 | Sampling interval (seconds)
0 25 171 | Sample averaging period (seconds)
0 25 172 | Number of samples
3 06 029 Sequence for representation of sampling information for water
levels in the time series report
025170 Sampling interval (seconds)
025 171 Sample averaging period (seconds)
025172 Number of samples
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Sequence for representation of water level and residual in the

306013 . .
time series
306012 sensor type, significance qualifier for sensor and status of operation
301011 /004001 |Year )
0 04 002 |Month )
004 003 | Day ) Reference date/time for the time series
301013 | 004004 Hour )
0 04 005 | Minute )
0 04 006 | Second)
022 120 Tide station automated water level check
022121 Tide station manual water level check
0 04 015 Time increment added to reset the reference time
0 04 065 Time increment added to each data value in the time series
102 000 Delayed replication of 2 descriptors
031 001 Delayed replication factor
022038 Tidal elevation with respect to local chart datum
0 22 040 Meteorological residual tidal elevation (surge or offset)
306 014 Sequence for representation of water level in the time series,
similar to 306013 but with no residual
306012 Sensor type, significance qualifier for sensor and status of operation
301011[004001 |Year )
0 04 002 |Month )
004 003 | Day ) Reference date/time for the time series
301013 | 004004 |Hour )
0 04 005 | Minute )
0 04 006 | Second)
022 120 Tide station automated water level check
022121 Tide station manual water level check
0 04 015 Time increment added to reset the reference time
0 04 065 Time increment added to each data value in the time series
101 000 Delayed replication of 1 descriptor
0 31 001 Delayed replication factor
022 038 Tidal elevation with respect to local chart datum
Sequence for representation of ancillary meteorological data
306016 associated with water level data
301011[004001 |Year )
0 04 002 |Month )
004 003 | Day ) Reference date/time for the time series
301013 | 004004 |Hour )
0 04 005 | Minute )
0 04 006 | Second)
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306 016

Sequence for representation of ancillary meteorological data
associated with water level data

010004

Station level pressure

0 10 050

Mean sea level pressure

302032

007 032

Temperature and humidity data

012101

Dry bulb temperature

012103

Dew point temperature

013003

Relative humidity

007 032

Height of sensor above local ground

0 02 002

Type of instrument for wind measurement

0 08 021

Time significance = 2 (time averaged)

0 04 025

Time period, e.g. = 1 for 1-minute, = 10 for 10-minute

0 11 001

Wind direction

0 11 002

Wind speed

0 04 025

Time period in minutes

011043

Maximum wind gust direction

011 041

Maximum wind gust speed

0 25 026

AWS battery voltage

0 12 060

AWS enclosure internal temperature

Practical use of the new templates:

Using the proposed BUFR/CREX templates 306011, 306012, 306013, 306014, 306016 and
306029 some practical implementations can be encoded as follows in CREX:

Single sensor with no ancillary meteorological data:

CREX++
T0002061400 A001030 PO0O001000 UOO SO01 Y20080901 HO651 D0O6011 D0O6013++
-1042940 10566940 46290 07 2008 09 01 06 51 00

03 1 00 60 60 60 2008 09 01 06 44 00 11 07 0000 01 0006

00261 -0083 00256 -0085 00205 -0134 00296 -0041 00166 -0169 00285 -0047++

7T

Stations with two sensors can choose to add a fixed replication descriptor or a delayed
replication descriptor. The following example is an example of fixed replication of two sensors:

CREX++
T0002061400 A001030 PO0O001000 UOO SO01 Y20080901 HO651 D06011 R01002 DO6013++

Two sensors with ancillary meteorological data

CREX++
T0002061400 A001030 PO0O001000 UOO SO01 Y20080901 HO651 DO6011 R0O2002 D0O6013 DO6016++
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Additional Code Tables and BUFR/CREX Table B Entries proposed:

0 02 007
Types of sea level sensor

Code
Figure
00 Reserved
01 Shaft encoder float system
02 Ultrasonic
03 Radar

04 Pressure (single transducer)
05 Pressure (multiple transducer)
06 Pressure (in stilling well)
07 Bubbler pressure
08 Acoustic (with sounding tube)
09 Acoustic (in open air)

10-14 Reserved
15 Missing value

15-99  Not used in CREX

0 01 147
Method of data transmission to collection centre
Code
Figure
00 Reserved
01 Direct leased circuit

02 Dialled up connection

03 Internet ISP

04 DCP via Satellite (MTSAT,

METEOSAT, etc.)

05 VSAT

06 GAN, BGAN

07 Thiss terminal

08 Iridium satellites

09 Mobile telephony
10-14 Reserved

15 Missing value
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008 015

Significance qualifier for sensor

Code
Figure
0
1
2
3-6
7
7-9

Single sensor

Primary sensor

Secondary sensor (Backup)
Reserved

Missing value

Not used in CREX

008 032

Status of operation for the water level report

Code
Figure
00
01
02
03
04
05
06-14
15

Routine operation

Event triggered by storm surge
Event triggered tsunami

Event Triggered manually
Installation testing
Maintenance testing

Reserved

Missing value
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BUFR CREX
REFEREN | DATA DATA
REFEREN ELEMENT RAME UNIT | SCAL | CE VALUE | WIDTH | UNIT | SCAL WIDTH
CE E (Bits) E (Characters)

F X Y

0 02 00 | Type of sensor for water level measuring Code 0 0 4 Code 0 2

0 02 14 | Method of transmission to collection centre Code 0 0 7 Code 0 2
7 table table

0 08 01 | Significant qualifier for sensor Code 0 0 3 Code 0 1
5 table table

0 08 03 | Status of operation Code 0 0 4 Code 0 2
2 table table

0 12 06 | AWS enclosure internal temperature K 1 0 12 °C 1 3
0

0 25 17 | sampling interval (time) Second 0 0 10 Second 0 4
0

0 25 17 | sample averaging period Second 0 0 10 Second 0 4
1

0 25 17 | Number of samples Numeric 0 0 10 Numeri 0 4
2 c
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APPENDIX I

WMO BUFR/CREX TEMPLATES FOR TSUNAMETER DATA AND DART BUOY SYSTEM

MESSAGES

DATA DESCRIPTORS FOR VARIOUS DEEP-OCEAN TSUNAMETER SYSTEM MESSAGES

(DART BUOYS)

The common and specific items required for the various types of tsunameter system
messages are described as follows. Descriptors in red are not available in the WMO Manual on

Codes.

Item Description

Common items for all tsunameter system messages 306027

Station ID 5-digit buoy / platform ID e.g. 23401, 55401
Platform Code table 1-character indicator
transmitter ID P=Primary
S=Secondary
Deep-ocean DART Il (PMEL)
tsunameter DART ETD
platform type / SAIC Tsunami Buoy (STB)
manufacturer GFZ-Potsdam
INCOIS (India)

InaBuoy (Indonesia)
Time transmitted  Year, month, day hour, minute, second when the
to the ground standard hourly reports are transmitted.
systems The day, hour and minute are used in the
abbreviated header label (YYGGgg)

Available/ Possible
Descriptors

0 01 005

0 01 050 numeric(6)
0 01 051
character(12)

or new code table

0 01052

New code table
required for type /
manufacturer of deep-
ocean tsunameters
0 02 047

301011
301013

Specific ltems for Tsunameter Surface Buoy Position Daily Report 306028

Report Reference time for the values reported in the time 3 01 011

observation time  series - year, month, day, hour, minute, second
Latitude and Latitude and longitude up to 5 decimals
longitude (high

accuracy)

301013
301021
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Available/ Possible
Descriptors

Common Items for Standard Hourly and Tsunami Event Reports 306029

Water column
height sampling
interval (seconds)

Water column
height sample
averaging period
(seconds)

Number of
samples

Time interval in which water column height
samples are integrated and reported, e.g. for the
PMEL DART Il systems, standard hourly reports
are 15-sec samples reporting every 15 minutes at
HH+15, 30, 45 and 60 minutes so sampling
interval is 900 sec (15 minutes)

Tsunami event first and second reports are 15-
sec, other reports are 1-minute samples of 4 15-
sec average values so sampling intervals are 15
sec and 60 sec respectively

Extended tsunami event reports are 1-minute
samples of 4 15-sec average values so sampling
interval is 15 sec

For the PMEL DART Il systems, the sample
averaging period is 15 sec for the standard hourly
reports, 15 sec for the tsunami event first and
second reports, 60 sec for the other reports, 60
sec for the extended event reports

For averaged samples the number of samples
collected during the sampling period

New descriptor
required
025170

New descriptor
required
025171

New descriptor
required
025172

Specific Iltems for Standard Hourly Reports 306030 (normally six hourly messages of four
15-second observations at 15-minute intervals are reported in one transmission block)

Delayed
replication

Quality
information for
message status
Report
observation time

Battery voltage
Battery voltage

Battery voltage
(large value)
BPR transmission
count

Time increment to
each data value
in the time series
Fixed replication
Water column
height

Usually six replications of hourly reports but it
may be less if tsunami event occurs or more if
transmission blocks are interrupted

Code table 1-character indicator

0=Message intact

1=Message corrupt

Reference time for the values reported in the time
series - year, month, day, hour, minute, second

BPR CPU voltage, normal range is 13.9 to 17.9
volts

Acoustic modem DSP voltage, normal range is
4.0 to 4.3 volts

Acoustic modem voltage, normal range is 34 to
48 volts

Number of transmission attempts to deliver BPR
data

The time increment in minutes to be added to
each data values in the time series to determine
the time stamp of each report

Replicate 1 descriptor 4 times

Fixed replications 4 times of water column heights
in mm at HH+15 ,H+30 ,H+45 and H+60

111000

Code table 0 33 002
Quality Information

301011
301013

025025
025025
025026
New descriptor
required

022185
0 04 065

101 004
New descriptor
required
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Item

Description

Specific Items for Tsunami Event Reports 306031

Tsunami event
report message
ID

2-digit sequence number allocated to the report
for each tsunami event

Available/ Possible
Descriptors
022182

New descriptor
required
001053

Common Items for Tsunami Event Reports and Extended Tsunami Event Reports

306031

Quality
information for
message status
Time of tsunami

Reference time
for the time series

BPR transmission
count

Water column
height

Time increment to
reset the
reference time
Time increment to
each data value
in the time series
Delayed
replication

Water column
height deviation
from the
reference value

Code table 1-character indicator

0=Message intact

1=Message corrupt

Time when tsunami is detected according to the
tsunami trigger algorithm

Reference time for the time series. This is the
first data value time stamp for the for the DARTII
systems tsunami event data messages.

Number of transmission attempts to deliver BPR
data

Water column height reference value (m), for
restoring the actual value from the deviations

Time increment in seconds to be added to the
reference time before the time series processing

The time increment in seconds to be added to
each data values in the time series to determine
the time stamp of each report

Delayed replication of 1 descriptor of water
column height deviations

3 replications for the first Tsunami event report

15 replications for all other Tsunami event reports
119 replications for Extended tsunami event
reports

Water column height deviation from the reference
value, Deviation = Actual value — Reference value

Code table 0 33 002
Quality Information

301011
301013
301011
301013

New descriptor
required
022185

New descriptor
required
022182
004 016

0 04 066

101000

New descriptor
required
022184
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BUFR/CREX TEMPLATE FOR TSUNAMETER DATA AND DART BUOY SYSTEM MESSAGES

Iltems in red are new descriptors suggested for review and incorporation in the WMO
Manual on Codes.

3 06 027

Sequence for representation of DART buoy identification,
transmitter ID, type of tsunameter and the time the message is
transmitted to the ground system

0 01 005

Buoy/platform identifier

001052

Platform transmitter identifier

0 02 047

Deep-ocean tsunameter platform type/manufacturer

301011

0 04 001

Year (Time the message is transmitted to the ground system)

0 04 002

Month

0 04 003

Day

301013

0 04 004

Hour

0 04 005

Minute

0 04 006

Second

3 06 028

Sequence for representation of time of observation and DART
buoy position daily report

3 06 027

Buoy ID, transmitter ID, platform type, message transmission time

301011

0 04 001

Year )

0 04 002

Month )

0 04 003

Day ) Observation time

301013

0 04 004

Hour )

0 04 005

Minute )

0 04 006

Second)

301021

0 05 001

Latitude (high accuracy)

0 06 001

Longitude (high accuracy)

3 06 029

Sequence for representation of tsunameter sampling
information for water column heights in the time series report

025170

Sampling interval (seconds)

025171

Sample averaging period (seconds)

025172

Number of samples

306 030

Sequence for representation of DART buoy standard hourly
report

3 06 027

Buoy ID, transmitter ID, platform type, message transmission time

3 06 029

Tsunameter sampling information

111000

Delayed replication of 11 descriptors

0 31 001

Delayed replication factor

033 002

Quality information (for message status)

301011

0 04 001

Year )

0 04 002

Month )

0 04 003

Day ) Reference date/time for the time series

301013

0 04 004

Hour )
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Sequence for representation of DART buoy standard hourly

306030 report
0 04 005 |Minute )
0 04 006 |Second)
0 25025 Battery voltage for BPR CPU
0 25 025 Battery voltage for acoustic modem DSP
0 25 026 Battery voltage for Acoustic modem
022185 BPR transmission count
004 015 Time increment added to reset the reference time
0 04 065 Time increment added to each data value in the time series
101 004 Replicate 1 descriptor 4 times
022 182 Water column height
Sequence for representation of DART buoy tsunami event
306031 reports and extended tsunami event reports
3 06 027 Buoy ID, transmitter ID, platform type, message transmission time
3 06 029 Tsunameter sampling information
0 01 053 Tsunameter report sequence number triggered by a tsunami event
033002 Quality information (for message status)
301011004001 |Year )
0 04 002 |Month )
004 003 |Day ) Time when tsunami is detected
301013 | 004004 Hour )
0 04 005 | Minute )
0 04 006 | Second)
301011004001 |Year )
0 04 002 |Month )
004 003 |Day ) Reference date/time for the time series
301013 | 004004 Hour )
0 04 005 | Minute )
0 04 006 | Second)
022 185 BPR transmission count
022182 Water column height reference for determination of actual value
reported in the time series
004 016 Time increment added to reset the reference time
0 04 066 Time increment added to each data value in the time series
101 000 Delayed replication of 1 descriptor
031 001 Delayed replication factor
022 184 Water column height deviation from the reference value
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Encoding DART buoy data using the CREX tsunameter template:

Using the proposed CREX templates D06028, D06030 and D06031 the PMEL DART Il system
messages can be encoded as follows:

Conversion of DART buoy daily position report to CREX data sequence D06028

SZ1001 KWNB 271219
~DD23401S 240121901
D$0 08/27/2008 01:13:04 0854.4827 N 08833.1062 E* 13 00-ONN OOE

Expanding D06028
D06027 D01011 D0O1013 D01021

Expanding D06027
B01005 B01052 B02047 D01011 D01013 D01011 D01013 D01021

Data sequence fully expanded
B01005 B01052 B02047 B04001 B04002 B04003 B04004 B04005 B04006 B04001 B04002
B04003 B04004 B04005 B04006 B05001 B0O6001

SZ1002 KWNB 271219

CREX++

T0002061400 A031007 POO0O08000 UOO SO01 Y20080827 H1219 D06028++

23401 0 01 2008 08 27 12 19 01 2008 08 27 01 13 04 0890805 08855177++
7777

Conversion of DART buoy standard hourly report to CREX data sequence D06030

SZ1001 KWNB 260018

~DD23401P 239001832

D$11 08/25/2008 18:15:00 1474142 3466543 3466565 3466588 3466611 1* 37

D$11 08/25/2008 19:15:00 1474142 3466635 3466659 3466675 3466694 1* 34

D$11 08/25/2008 20:15:00 1474142 3466711 3466728 3466739 3466747 1* 38

D$11 08/25/2008 21:15:00 1474142 3466754 3466758 3466766 3466770 1* 31

D$11 08/25/2008 22:15:00 1474142 3466774 3466770 3466766 3466759 1* 31

D$11 08/25/2008 23:15:00 1474142 3466752 3466737 3466723 3466708 1* 32 00-ONN OOE

Expanding D0O6030
D06027 D06029 R11000
B033002 D01011 D01013 B25025 B25025 B25026 B22185 B04015 B04065 R01004 B22182

Data sequence fully expanded

B01005 B01052 B02047 B04001 B04002 B0O4003 B04004 B04005 B04006 B25170 B25171
B25172 R11000 B033002 B04001 B04002 B04003 B04004 B04005 B04006 B25025 B25025
B25026 B22185 B04015 B04065 R01004 B22182

SZ1002 KWNB 260018

CREX++

T0002061400 A031007 POOO0O80O0O0 UOO SO01 Y20080826 HO018 DO6030++

23401 0 01 2008 08 26 00 18 32 0900 0015 0001 0006

0 2008 08 25 18 15 00 147 041 420 001 -0015 15 3466543 3466565 3466588 3466611
2008 08 25 19 15 00 147 041 420 001 -0015 15 3466635 3466659 3466675 3466694
2008 08 25 20 15 00 147 041 420 001 -0015 15 3466711 3466728 3466739 3466747
2008 08 25 21 15 00 147 041 420 001 -0015 15 3466754 3466758 3466766 3466770
2008 08 25 22 15 00 147 041 420 001 -0015 15 3466774 3466770 3466766 3466759
2008 08 25 23 15 00 147 041 420 001 -0015 15 3466752 3466737 3466723 3466708++

0
0
0
0
0
aas
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Conversion of DART buoy tsunami event reports to CREX data sequence D06031

A tsunami event triggered first report

SZPNO1 KWNB 301854

~DD46407P 121185436

D$21 00 tt 18:53:30 ts 18:52:45 3266896
00000065006701* 27

00-ONN OOE

Expanding D06031
D06027 D06029 BO1053 B033002 D01011 D01013 D01011 DO1013 B22185 B22182 B04016
B04066 R01000 B22184

Data sequence fully expanded

B01005 B01052 B02047 B04001 B04002 B0O4003 B04004 B04005 B04006 B25170 B25171
B25172 B01053 B033002 B04001 B04002 B04003 B04004 B04005 B04006 B04001 B04002
B04003 B04004 B04005 B04006 B22185 B22182 B04016 B04066 R01000 B22184

SZPNO2 KWNB 301854

CREX++

T0002061400 A031007 POOO0O8000 UOO SO01 Y20080430 H1854 D06031++
46407 0 01 2008 04 30 18 54 36 0015 0015 0001

00 O 2008 04 30 18 53 30 2008 04 30 18 52 45 3266896 -0015 0015 0003
0000 0101 0103 0001++

aas

A tsunami event triggered second report

SZPNO1 KWNB 301857

~MDD46407P 121185741

D$21 01 tt 18:53:30 ts 18:52:45 3266896
0000006500670066006300640061 FF b7 fFfATTFATTT4TTI3F1201* 25
00-ONN  OOE

SZPNO2 KWNB 301857

CREX++

T0002061400 A031007 POO0OO80O00 UOO SO01 Y20080430 H1857 D06031++

46407 0 01 2008 04 30 18 57 41 0015 0015 0001

01 O 2008 04 30 18 53 30 2008 04 30 18 52 45 0001 3266896 -0015 15 0015

0000 0101 0103 0102 0099 0100 0097 -0004 -0005 -0009 -0012 -0012 -0012 -0013 -0014++
e
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Additional table entries in Common Code Table C-13 for the tsunameter data sequence:

Regulation 95.3.1.2 for CREX Edition 2 requires a six-digit table indicator (nnnmmm)
preceded by the letter A. The first three digits (nnn) define the data category referred to in CREX

Table A. The next 3 digits (mmm) indicates the sub-category of the data from Common Code
Table C-13.

Tsunameter data belong to ‘Oceanographic Data’ in the Data Category, code figure=031 for
(nnn) but there is no code figure in the International Data Sub-category for ‘Tsunameter data’.
Code figure=007 for (mmm) is proposed.

Additional Code Tables and BUFR/CREX Table B entries for the tsunameter data sequence:

0 01 052
Platform transmitter identifier
Code
Figure
0 Primary

1 Secondary
2 Reserved
3 Missing value

0 02 047
Deep-ocean tsunameter platform type/manufacturer
Code
Figure

00 Reserved
01 DART Il (PMEL)
02 DART ETD
03 SAIC Tsunami Buoy (STB)
04 GFZ - Potsdam
05 INCOIS (India)
06 InaBuoy (Indonesia)
07-14 Reserved
15 Missing value
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BUFR CREX
REFEREN | DATA DATA
RE@E'R;EN ELENTQNBT'-E AME UNIT | SCAL | CEVALUE | WIDTH | UNIT | SCAL WIDTH
CE E (Bits) E (Characters)
F X Y
0 01 05 | Tsunameter report sequence number Numeric 0 0 7 Numeri 0 2
3 triggered by a tsunami event C
0 02 04 | Deep-ocean tsunameter type Code 0 0 7 Code 0 2
7 table table
0 01 05 | Platform transmitter ID Code 0 0 3 Code 0 1
2 table table
0 25 17 | sampling interval (time) Second 0 0 10 Second 0 4
0
0 25 17 | sample averaging period Second 0 0 10 Second 0 4
1
0 25 17 | Number of samples Numeric 0 0 10 Numeri 0 4
2 c
0 22 18 | Water column height (see Note 9) m 3 0 23 m 3 7
2
0 22 18 | Water column height deviation from the m 3 2000 12 m 3 4
4 | reference value
0 22 18 | BPR transmission count Numeric 0 0 10 Numeri 0 3
5 c
0 04 06 | Shorttime increment Second 0 -128 8 Second 0 2
6
Footnote for BUFR TABLE B Class 22 — Oceanographic elements
Notes:
(9) The maximum deployment depth of deep-ocean tsunameters such as the PMEL Deep-Ocean Assessment and Reporting of Tsunamis (DATT Il) is about

6000 m.
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REPORT OF THE INTER-ICG TASK TEAM
ON DISASTER MANAGEMENT AND PREPAREDNESS

1 PURPOSE OF MEETING

The Task Team 2 on Disaster Management and Preparedness (TT2) had submitted
its preliminary report to the TOWS Meeting held on 5-6 May 2010 in Lisbon, Portugal. That
report, however, mainly contained the points which each ICGs had reported to TT2 in
relation to disaster management, risk reduction, warning dissemination and emergency
response. The report did not include development of action plans related to the TT2 Terms
of Reference (Annex 7.1), due to the very limited time for the team to submit its report to the
TOWS, after the task team’s formation. During the meeting in Lisbon, it was decided, that a
task team meeting, and presumably an inter-task team meeting, would be beneficial for the
purpose of propelling the functioning of global warning systems for ocean related hazards.
An offer was made by the US Government, through NOAA, to host the meeting in Seattle.

Some overarching issues were discussed among Task Team chairs, and these were
put to the floor on the first day of the meeting. The Task teams need to discuss and liaise
among task teams and working groups from other ICGs for effective information sharing to
ensure:

. Warning outputs meet community needs, expectations, and the assessed risks,

o Proper public & media understanding of different services/products from
NTWCs and RTWPs,

o Capacity enhancements of Member States (NTWCs and DMOSs) in using
warning products to develop their own tsunami warning chain and decide on
evacuation orders, (SOPs)

o Sea-level monitoring networks meet the requirements of the warning systems.
The meeting was held over three days (29 November — 1 December 2010). The first
two days were dedicated to the respective task teams to allow in-depth discussions, and a

plenary meeting on the third day was arranged to allow interactions and discussions with
Task Teams 1 and 3, addressing the critical issues arising.

2 MEMBERS ATTENDING

IOTWS Irina Rafliana (Indonesia) — Chair
IOTWS Sam Hettiarachchi (Sri Lanka)
PTWS David Coetzee (CDEM, NZ)

PTWS Laura Kong (ITIC)

CARIBE-EWS Julie Leonard (USA)

NEAMTWS Russell Arthurton (United Kingdom)

Task Team Secretariat: Bernardo Aliaga (I0C UNESCO)
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Stacey Edwards (CARIBE-EWS) had prepared to attend this meeting, but due to
illness at the last minute before departure, she could not attend and had to cancel her travel,
but continued maintaining communication.

3 MEETING NOTES
3.1 TASK TEAM 2 MEETING, 29-30 NOVEMBER 2010

The combined Task Team meeting and break group followed a plenary introduction
and welcoming address from I0C UNESCO and NOAA-PMEL.

The TT2 meeting, with an introduction and agenda setting, Chaired by Irina Rafliana,
and facilitated by Bernardo Aliaga. All team members agreed the agenda proposed, with no
additional suggestions. Due to the absence of UN ISDR representatives, presentation and
discussion with this organization did not happen. Nevertheless, the group discussed ways to
approach international organizations to address preparedness issues and also seek support
through ICGs.

All respective ICGs had already sent their reports to TT2, and forwarded to the
TOWS meeting. Nevertheless, the team sensed the need to share and present progresses
made by each ICGs as represented by the members of the team. This would allow
discussion on the strengths and opportunities, as well as burning issues addressed in each
region/basin. The team would also think about a further joint monitoring system for
community preparedness initiatives, with more systematic approaches. Therefore, each ICG
was given time to present updates and issues to be discussed in the meeting.

3.1.1 Caribe ICG Presentation and Discussion, presented by Julie Leonard

The Caribe ICG had pointed out three good examples on preparedness, in Puerto
Rico, Nicaragua, and Venezuela. The Caribe put particular concerns in the SOP
development in receiving warning and understanding warning products down to the last mile
of the system. It is currently developing protocols and SOPs including manuals for 4 pilot
sites. Issues among others are that Meteorological Departments, which are the NTWCs, are
not required to serve 24/7. Warning products however, will reach the respective Member
States’ Tsunami Focal Point (which is the Meteorological Department or CDEMA). The ICG
had maintained good communication with the disaster managers in respective countries.

The Caribe ICG had conducted workshops on sharing best practices, including a
Tsunami Ready Summit. Nicaragua and Puerto Rico had championed in participatory work
developing Tsunami Ready communities, with 9 out of 44 Districts established as a Tsunami
Ready Community.

A Caribbean Tsunami Information Center (CTIC) is established, with support from
UNDP and the Government of Italy, with some issues on the requested operational costs for
sustainability, and Barbados is committing a good amount of resources in terms of office
space, support staffs and services. The Caribe TWS is elaborating Tsunami Smart
programmes, which emphasis self reliance and pro-activeness.

CARIBE EWS suggest wider ITP (International Training Programme) including real-
time conferencel/internet-based programmes (webinars) to broaden engagement and means
of dissemination.



IOC/ TOWS-WG-IV/3
Annex IV — Page 3

3.1.2 NEAMS ICG Presentation and Discussion, presented by Russell Arthurton

NEAMS is a collection of sub-basins, and it is not feasible to have a single Regional
Tsunami Watch Centre for its mostly local tsunami potential. To date, there are no NTWCs
operating in NEAMS although the France NTWC is expected to be established in 2011. The
involvement by North African countries in NEAMTWS is generally weak and needs to be
encouraged.

Operational guidance in NEAMS is so far restricted to RTWCs, with an Operational
Users Guide now adopted by the ICG. While this Guide includes decision matrices for
disaster managers, it is acknowledged that more work is needed on the development of
SOPs for NTWCs and disaster management responders. This was particularly the case for
those countries in NEAM where existing civil protection organization and provision is
relatively weak. The production (by ICG/NEAMTWS WG4) of a draft guidance manual for the
benefit of civil protection authorities (disaster management organizations) has been
welcomed by the ICG. This manual, reviewed by UN-ISDR, provides guidance for authorities
in risk assessment, reduction and management and includes a full description of the
structure and operation of the NEAM tsunami warning system from end-to-end. The manual
(provided as a document for this meeting) includes case input from Member States across
the region.

The NEAMTIC (NEAMS Tsunami Information Center) is to be established in 2011,
with support from the European Union.

3.1.3 PTWS ICG Presentation and Discussion, presented by David Coetzee and
Laura Kong.

The PTWS Medium Term Strategy rests on three pillars which are reflected in its
working group structure: Risk Assessment and Reduction, Warning Detection, Monitoring
and Dissemination, and Awareness and Response. The Awareness and Response working
group (WG) includes Public Education, Emergency Management Planning and Response.
The WG is circulating a survey to assess current capacities of Member States in awareness
and response. The PTWS has also emphasized the development of Tsunami Response
Plans and SOPs by Member States as the key to successful response, and through ITIC and
its partners, developed training materials on SOPs. PTWS urges consistency in approach.

The WG has had limited response from the Member States to nominate WG
members; currently, they are New Zealand, China and Japan. ITIC (International Tsunami
Information Center) is a default member.

As the oldest system among the 4 basins, the PTWS and ITIC has continued to
receive requests for training, but ITIC resources have been limited in terms of funding, time
and the number of people it can reasonably train in any year. The ITP-Hawaii typically can
train a maximum of 15 persons at a time, and uses Hawaii as a working example of an end-
to-end system. In contrast, the ITP-International goes to countries where it can reach wider
audiences and find relevance to each different localized context. There are requests by the
PTWS-SC for ITIC to develop a train-the-trainer program in order to build regional expertise
to better meet the demand. The PTWS seeks funds to meet these requests. A US
DHS/FEMA National Disaster Preparedness Training Center Certified 1-day Tsunami
Awareness Course for First Responder was developed by the ITIC in 2010 for the US
domestic audience, and has been adapted for international audiences. The next courses by
ITIC under US DHS/FEMA will be on Managing Tsunami Risk and Conducting Tsunami
Exercises.
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Exercises are underpinned as an essential part of preparedness. SOPs should be
tested and the post-exercise evaluation/de-brief and resulting corrective action plan should
form an essential part of the activity. The PTWS intends to develop guidance on conducting
exercises. Consistent methodologies by countries that will participate in the international
Wave Exercises is deemed important. Pacific Wave Exercise 2011 will take place in
November 2011, and will be lead by a PTWS Task Team that will work and plan in
coordination with the other PTWS working groups.

3.1.4 IOTWS ICG Presentation and Discussion, presented by Irina Rafliana

Post tsunami 2004, Member States were active in developing preparedness
initiatives, namely in Seychelles, Bangladesh, Sri Lanka, India, Malaysia, Thailand, Pakistan
and Indonesia. It is understandably difficult for Member States to continue prioritizing
tsunami hazard to deal with, in regards with its long return period. It needs to consider
mainstreaming to larger Disaster Risk Reduction (DRR) framework, such as the UN ISDR
Hyogo Framework of Action which is ratified by most of the Member States. It was
suggested by the task team to quote ‘tsunami’ in its mainstreaming effort.

The Working Group was initially including wide scope of work, e.g. governance and
community resilience. The ICG restructured the initial working group set ups, which initially
consist of 6 working groups. Now the IOTWS adapt PTWS structure, with working 3 working
on Awareness and Response. Interactions were made not only among working groups (Risk
Assessment & Reduction, and Warning Dissemination), but also other ICGs particularly with
NEAMS in relation with the development and training on Indian Ocean Tsunami Risk
Assessment Guideline, lead by Working Group Risk Assessment (WG 1). The birth of this
guideline is imperative to allow Member States to have complete idea on how to develop
policies and preparedness strategy based on risk profile and assessment. A regional training
was conducted in Bangkok in 2009. Trial trainings were conducted in two Member States,
Sri Lanka and Indonesia in 2010. Indonesia had elaborated and derived a National Tsunami
Risk Assessment Guideline, which in 2011 will be implemented by local governments. An
assessment tool in measuring preparedness is also available, developed in 2006 by
Indonesian Institute of Science, with UNESCO and ISDR. This assessment is incorporated
within the risk assessment, particularly when measuring local capacities to come up with the
risk formulation and index. It also allows measurement in government capacities and
communities’ level of self help (resources mobilization capacities).

Indian Ocean Wave Exercise 2009 was conducted as the first ever End-to-end
Exercise in the basin, with good number of Member States participating and engage public
evacuation drill, such as Tanzania, Pakistan, and Indonesia.

A project of educational materials repositories is made under the coordination of the
Jakarta Tsunami Information Center (JTIC), among Indonesia, Thailand, Philippines and
Timor Leste.

Current initiatives, programs and good practices are intended to be captured in a
document produced by the working group on taking preparedness to the last mile. The
documentation is lead by Pakistan.

Between 2008 and 2011, the UNESCAP project on Strengthening Tsunami Warning
and Emergency Responses: Training Workshops on the Development of Standard
Operating Procedures for Indian Ocean and Southeast Asian Countries, UNESCO |OC
conducted 2 regional workshops for IOTWS and PTWS Southeast Asia countries, and also
multi-visit country missions to Pakistan, Myanmar, Vietnam, and the Philippines. The ITIC
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helped to develop the SOP course materials and within each training, participants took part
in a near real-time tsunami table top exercise.

On the 2nd day of the meeting, the team discussed and prepared drafts for 6
recommended action (Annex 7.3),), each with a designated person(s) in charge. The actions
focus on specific issues that the Task team believes will support enhanced disaster
management and preparedness, and are a collection of existing initiatives in the 4 ICGs:

o Stock Take of ICGs Status of Awareness and Response. Person in Charge:
David Coetzee.

o Inter and Intra Regional (ICGs) Sharing of Community-based Best Practices
(BP). Persons in Charge: Julie Leonard and Bernardo Aliaga.

. Discussion with ISDR, ECHO, UN Regional Organizations and Other Relevant
Donors Including on the Use of CBDRR/CBDRM Platforms. Persons in Charge:
Sam Hettiarachchi and Julie Leonard.

o Development of Basic Standard Operating Procedures on Warning
Dissemination and Emergency Response from NTWCs to DMOs. Persons in
Charge: Russell Arthurton and Irina Rafliana.

o Development of Generic Guidelines for Tsunami Wave Exercise. Persons in
Charge: Laura Kong and David Coetzee.

o Tsunami Training and Capacity Building. Person in Charge: Laura Kong.

3.2 INTER-TASK TEAM MEETING, 1 DECEMBER 2010

At Day 3 of the meeting, all task teams met in plenary. All task teams chairs reported
briefly on the outputs of each teams’ discussion. TT2 reported on the shared lessons learnt,
best practices and gaps, as well as issues among ICGs within their related working groups in
awareness and response. TT2 reported the agreed recommendations, to be brought up to
each ICG. An inter-task team discussion took place, to address cross-cutting issues,
particularly related to the warning system product harmonization which links TT2 with TT3.

Points that were highlighted by Task Team 2 in this plenary meeting were among
others:

The clear line and area of work for TT2 were defined as from the NTWC to the end of
the system (community at risk), engaging the Disaster Management Authorities.

o The defined role of TT3 is from the international/regional (RTWP/C) point to
NTWC.

o TT3 discussed their area of responsibility and also the need to underpin
authorized earthquake monitoring agencies which may make better quality
information available.

o The warning services and products discussed within TT3 were that the first
bulletin will announce earthquake parameters. This will be sent out to RTWPs.
As the time goes; follow-up bulletins will contain threat levels in specific
countries. It is the country’s decision to request information or warning services
to the RTWP/C.

o NTWC is expected to disseminate warning/evacuation order; to evacuate, get
out of water or off threat, on alert a need to wait more, or there are no threat for
the country/community.



IOC/ TOWS-WG-IV/3
Annex IV — Page 6

Countries at national level should decide on the thresholds and criteria for
response and evacuation.

The last bulletin disseminated to Member States/countries to be forwarded as
cancellation/all clear through each respective emergency offices.

The issue may rise when the cancellation status may not be applicable to all
countries at the same time.

TT2 will provide feedback to TT3 on the guiding points on how to make clear
such issues, to be part of the proposed matrix produced by TT3.

The TT2 emphasizes the need to mainstream its tsunami preparedness
practices to existing global frameworks and forums, to allow wider audience to
support, for example, promoting “Make Our Coastal Community Safe” at the
upcoming Global DRR forum under ISDR.

The TOWS WG task to develop a Compendium Document related to tsunami
and other related hazards also underlined the importance of having inputs from
all task teams on the agreed terms to be put in the Compendium.

4 RECOMMENDATION

The team recommended key issues to be addressed in a global context in relation to
warning dissemination:

(iii)

(iv)

(v)

(vi)

(vii)
(viii)

(ix)

The ICGs are to agree on an overarching concept of operation. The concept
should promote the development of national plans for Tsunami Warning and
SOPs.

Agree that consistent terminologies used by regional watch/warning centres
globally, e.g. Warning, Watch, Bulletin, Advisory, Alert.

Building on existing good practices, recognizing the existing effective SOPs
already developed and evaluated within parts of ICGs, extending these
practices more universally throughout ICGs.

Develop basic templates for SOPs for all relevant levels, building on the
experiences of e.g. PTWS and IOTWS.

Encourage effective linkages between the respective SOPs within countries.

Review and test SOPs through exercises and document the improvement
processes.

Encourage Member States to review and revise plans based on their
exercises.

Thus, the Member States of each ICG hold full responsibility for issuing and
responding to the warning.
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5 WAY FORWARD

Each person in charge for the proposed activities will continue leading the team with
each of the respective ideas and initiatives, and finalizing the terms of references. All
members of the task team are expected to share the recommendations with each ICG.

Working Group 3 of the ICG/PTWS and Working Group 3 of the ICG/IOTWS
welcomes the opportunity to share its resources and experience with those of other regional
ICGs in order to meet the objectives of TOWS Task Team 2.

The team proposed to meet to work on particular issue(s) that may not be sufficiently
communicated through emails, e.g. developing Tsunami Wave Exercise Guideline. A
suggestion of venue and timing is in Jakarta, Indonesia, on the first quarter of 2011. This will
benefit the advanced preparations prior 2011 Wave exercises.

6 CLOSING REMARKS

The task team would like to convey gratitude for the hospitality of the US
Government and NOAA in hosting the meeting, enabling a productive and stimulating
meeting. The team also benefitted from the visit to NOAA PMEL facilities, allowing better
understanding of the contribution of NOAA in to the global tsunami and other sea-related
hazard warning systems.

DRAFT CONCEPT NOTES ON TASK TEAM 2 PROPOSED ACTIVITIES

TOR 1

STOCK-TAKE ON ICG STATUS OF PUBLIC AWARENESS
AND NTWC/NDMO RESPONSE

Person in Charge:
David Coetzee

BACKGROUND The respective regional Intergovernmental Coordination
Groups (ICGs) have all established an number of
specialist working groups, one of which with an
‘Awareness and Response’ focus (in some cases the
focus extends to ‘Reduction’ and ‘Assessment’).

None of the working groups with an ‘Awareness and
Response’ focus currently possess over a comprehensive
view of the status of awareness and response among
their Member States. An assessment of current capacity
is therefore required within each ICG to inform the focus
of the working groups.

RECOMMENDATION It is recommended that the relevant working group(s)
within each ICG conduct a survey of the status of public
awareness and response capacity among their Member
States in the form of a short questionnaire - to be
completed by each Member State.
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PROPOSED SURVEY
FORMAT CONTENT

1. Surveys should comprise two parts:
A: Public Awareness Status
B: Response Status, with separate parts for:
a. National Tsunami Warning Centre (NTWC)

b. National Disaster Management Office
(NDMO)

2. Surveys are to be conducted in a ‘checkbox’ table
format to provide for all options in a consistent manner.
Besides surveying all methods, types of materials and
SOPs used for the respective areas, it must also allow
opportunity for Member States to indicate in which areas
they require support, or are in a position to offer support.
3. Surveys must be kept short, simple and easy to
complete. They can be offered either via an email
attachment (MSWord format) or via the web using for
instance ‘Survey Monkey'.

4. A draft template is attached and can be adjusted or
added upon to suit the focus of the particular working

group.

EXPECTED RESULT

The working group will collate all returned questionnaires
and compile an assessment of the status of awareness
and response in the region. The assessment is to be used
to develop a work plan for the working group, which is to
be presented to and approved by their ICG.

TOR 2

INTER AND INTRA-REGIONAL (ICG) SHARING
OF COMMUNITY-BASED EWS BEST PRACTICES (BP)

Persons in Charge:

Julie Leonard and Bernardo Aliaga

BACKGROUND

1.  There are many examples of community-based
EWS from around the world. In order to promote
continued implementation in vulnerable communities, i.e.
reaching the last mile, BP meetings should be promoted
to share experiences. There are a variety of formats
which could be used.

2. ICG-CARIBE-EWS implemented a BP meeting in
August 2008 that brought 30 practitioners from 15
countries to share experiences in implementing CB-EWS.
This meeting was judged by the practitioners as a
successful way to discuss and share approaches to
problem identification; methodology and strategy
implementation; results achieved; and sustainability and
transferability, as well as community participation, gender
and media considerations. Participants requested more
opportunities to learn from and visit active CB EWS
projects. Two opportunities were supported: 1) a visit to
Masachapa, Nicaragua, linked to a meeting of the CAWG
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(PTWS) in November, 2009; 2) TsunamiReady Summit in
Mayaguez, PR, where 20 reps from CAM and CAR MS
met with TsunamiReady practitioners in Puerto Rico and
visited a TR community. Participation was supported by
IOC and other donors. Additionally, presentations on both
experiences were made at the ICG-V meeting in
Managua, 2010. In the PTWS..., in the IOTWS ...

ACTIVITIES

TT2 recommends to WGs to support a similar activity or
activities as part of a CB EWS program to promote the
implementation of community-based EWS, i.e., reaching
the last mile.

EXPECTED RESULT

X number of “best practices” meetings at regional and/or
national level to share experiences in implementing
community-based EWS.
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TOR 3

DISCUSSION WITH ISDR, ECHO UN REGIONAL ORGANIZATIONS
AND OTHER RELEVANT DONORS, INCLUDING
ON THE USE OF CBDRR/CBDRM PLATFORMS

Persons in Charge:

Sam Hettiarachchi and Julie Leonard

BACKGROUND

The Hyogo Framework for Action, global DRR campaigns
as well as National DRR Platforms are existing means for
building bridges between the tsunami EWS and DRR
practitioners, in the context of building effective multi-
hazard prevention, mitigation and preparedness
programs.

ACTIVITIES

1. Organize a round table on coastal hazards including
(emphasizing on) tsunami prevention, mitigation and
preparedness at Third Session of the Global Platform for
DRR, 8-13 May 2011, Geneva, Switzerland.

2. Designation of “Tsunami Aware Communities” as
part of DRR day.

3. Campaign on “Make my coastal community
safe/resilient», including public awareness activities,
memorials, etc.

4. Encourage ICGs to promote and MS to actively
pursue linkage with national DRR platforms.

EXPECTED RESULT

1. Creation/inclusion of a program on “make my
coastal community safe/resilient”, similar to “one million
safe hospitals and safe schools campaign” program and
the “making cities safe campaign” (2010-11).

2. Tsunami and other coastal related hazards are
included within HFA reporting process

3.  Incorporation of tsunami awareness into global DRR
day.
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TOR 4

BASIC FRAMEWORK FOR STANDARD OPERATIONAL PROCEDURES
IN TSUNAMI WARNING DISSEMINATION

Persons in Charge:
Russell Arthurton and Irina Rafliana

DEFINITIONS A set of written instructions describing a routine or
repetitive activity to be followed by an organization. The
instructions are stakeholder agreed-upon steps that will
be used in coordinating the Who, What, When, Where,
and How aspects of the activity.

A mechanism for operating effective and reliable
coordinated warning systems and disaster management
systems. The NTWC SOP must be linked at all levels
from international through national to local institutions. It
must be simultaneously connected to the corresponding
DMO SOP, and vice versa.

BACKGROUND . What and Why?

The aim is to provide a basic understanding of the core
early warning features of a TWS. These provide an “end-
to-end” system of event detection, information processing
and messaging which is designed to provide warnings
and related information to people at risk in the shortest
possible time after a potentially tsunami-generating
earthquake. The system depends on the interoperability
of its component parts. The management of each part
(regional watch centres (providers), national warning
centres, disaster management organisations and related
emergency agencies) is governed by its specific standard
operating procedures so that their operators know
precisely what actions are to be taken in an emergency,
even if such an emergency is a very rare event.

) Who needs them?
° For What?

o Current state of development in ICGs
o Formal and Informal
= [nformal SOP: Users manual in
NEAMS
o Where are the gaps
o0 Useful presentation tools
= Flow charts/templates
0 Basic Principles:
= Information flow through the system
should be pragmatic and depend on
specific national and local capacities
0 Basic roles and responsibilities in each part
of the TWS
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= RTWP
= NTWC

= DMO/EOC

=  Community at Risk

OBJECTIVES

1. To promote common approach and harmonization
in the development of SOPs to the End-to-End Tsunami
Warning System to all stages of operations, from
detection to dissemination

2. The SOP discussed here include those for real-time
emergency operation centres and pre-event activities
(Regional Watch Centres/Providers, National Warning
Centres, and Disaster Management
Offices/Organizations)

3. SOPs should accommodate specific circumstances
of lead to different lead times, resources and capacities
available

4. SOPs should reflect back clearly on how first
responders (emergency response officerssDMOs) and
communities should be prepared

5.  SOPs at the local level should clearly reflect what
and how community should react and respond to the
warning

RECOMMENDATION

1.  The ICGs are to agree on an overarching concept of
operation. The concept should promote the development
of national plans for Tsunami Warning and SOPs.

2. Agree consistent terminologies used by regional
watch/warning centres globally.

3.  Warning, Watch, Bulletin, Advisory, Alert.

4. Building on existing good practices, recognizing the
existing effective SOPs already developed and evaluated
within parts of ICGs, extend these practices more
universally throughout ICGs.

5. Develop basic templates for SOPs for all relevant
levels, building on the experiences of e.g. PTWS and
IOTWS.

6. Encourage effective linkages between the
respective SOPs within countries.

7. Review and test SOPs through exercises and
document the improvement processes. Encourage
Member States to review and take action plans based on
their exercises.
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TSUNAMI WAVE EXERCISES GUIDELINE

Persons in Charge:

Laura Kong & David Coetzee

BACKGROUND

Regional and national tsunami warning systems in the
Pacific and globally must maintain a high level of
readiness so as to be able to efficiently and effectively act
to provide for the public’'s safety during fast-onset and
rapidly-evolving natural disasters such as tsunamis. To
maintain this high state of operational readiness and
especially for infrequent events such as tsunamis, tsunami
warning centres and emergency agencies must regularly
practice their response procedures to ensure that vital
communication links work seamlessly, and that agencies
and response personnel know the roles that they will need
to play during an actual event.

The purpose of an exercise is to evaluate the ability of
countries and their national and local organizations to
respond to a tsunami, whether local or distant. Exercises
provide an opportunity for countries to exercise their
operational lines of communications, review their tsunami
response procedures, and at the same time, promote
emergency and tsunami preparedness.

Regular regional tsunami exercises have become a
permanent fixture of all Intergovernmental Coordination
Groups (ICGs). To date, the PTWS has conducted 2
Pacific-wide exercises (2006, 2008) and will conduct its
next exercise in the 4th quarter of 2011. The IOTWS
conducted an Indian Ocean-wide exercise in the 3rd
quarter 2009, and the CARIBE-EWS will conduct an
exercise in the 1st quarter of 2011.

The preparation, conduct and evaluation of these
exercises present significant challenges. The challenges

apply to:

1. Resource commitment for exercise
planning/preparation
2.  The extensive scope of exercise participation

3. The absence of consistent and independent
evaluation at each participant level

4. The responsibilities for exercise typically crosses
working groups within an ICG and/or within Member
States

It is also noted that there is no generic and consistent
guideline available for ICGs about the development and
management of regional tsunami exercises.
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RECOMMENDATION

Inter-ICG task team be established to compile a
consistent set of guidelines for regional tsunami exercise
development, management and evaluation and among
others, consider:

1. The focus to be on the exercise of SOPs of NWCs
and DMOs.

2. Options for sharing of exercise planning,
management and evaluation resources across ICGs.

EXPECTED RESULT

1.  Generic and consistent guidelines on exercise
development, management and evaluation that will apply
to both exercise coordinators and exercise players (watch
& warning centres as well as disaster management
agencies) and that can be used by all ICGs.

2. A process or system whereby ICGs can support
each other in the development, management and
evaluation of exercises.
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TOR 6
TSUNAMI TRAINING AND CAPACITY BUILDING
Person in Charge:
Laura Kong
BACKGROUND Training classes, workshops, forums, or other mechanisms

that bring stakeholders together to increase their
knowledge base and improve job skills. For tsunamis, this
specifically includes skills to be able to design, implement,
and sustain mitigation programs in hazard risk
assessment, warning, and awareness and response.

GOALS AND
TARGETS

To increase the skills of responsible tsunami stakeholders,
and their customers, to respond effectively to tsunamis.
This includes the:
1. Provision of background information on the
phenomena and its implications,
2. Technical skills to be proficient at utilizing tools to
accomplish their jobs,
3. Communication skills to be able to convey
information to customers (decision-makers to last mile
public).

SERVICE
PROVIDERS

Training and Outreach has traditionally been conducted by
many different organizations (both government and private
sector) internationally, nationally, and locally.

As part of its mandate and functions under IOC Resolution
X-23 (1977), the ITIC assists countries in establishing
warning centres and improving tsunami preparedness, and
for decades has annually conducted a training program.
As an international centre, ITIC also works to monitor and
improve warning services globally, and serves as an
information resource for tsunami events (with WDC-MGG
tsunamis), clearinghouse for education and awareness
materials, and encourages research that will improve
mitigation practices.

The ITIC Training Program consists of a Hawaii-based
training (ITP-Hawaii) where Hawaii is used as a working
example of an end-to-end system of warning, response,
and preparedness for both distant and local tsunamis, and
an International training (ITP-Intl) where ITIC organizes a
regional or country-specific training. The ITP-Hawaii
emphasizes small classes where the actual practitioners
can answer questions and share real-life experiences.
The ITP-Intl allows for international experts to visit a
tsunami-prone country to engage a much larger and
broader set of stakeholders. Since the 2004 Indian Ocean
tsunami, the ITIC has conducted more than 60 multi-day
trainings around the world.
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To assist the development of a functional global tsunami
warning and mitigation system, the IOC endorses the
establishment of Tsunami Information Centers (TIC) in
each ICG region to serve as an information resource, and
specifically act as a focal point for awareness and the
identification of country capacity building activities
requirements. To date, Indonesia is served by the Jakarta
Tsunami Information Center, and CARIBE-EWS starting in
2011 by the Caribbean Tsunami Information Center, and
NEAMTWS by the NEAM Tsunami Information Center.
TICs should engage and coordinate and/or collaborate
with the relevant regional organizations to meet country
needs.

The ITP-Hawaii is an example where a TIC (ITIC) works
closely with its Regional TWC (PTWC) and its local
emergency response and preparedness groups (Hawaii
State and County Civil Defense and Pacific Tsunami
Museum) to conduct a training focused on practical and
real-life sharing on the operational aspects of warning and
response. Participants are nominated by their country
through 10C Circular Letter, and selection is based on
country/regional need and commitment. The training
emphasizes stakeholder coordination, and as such, ideally
brings simultaneously warning centre and the disaster
management staff from one country to the same training.

CONTENT

Training curricula have varied in their formats and in their
standards for achieving competency. Methods have
ranged from high-level briefings for decision-makers to
hands-on training to duty and field staff on detection and
threat evaluation hardware/software technologies and alert
dissemination, and to informal community gatherings to
convey and decide on warning, response, and evacuation.
Depending on the target audience, appropriate teaching
materials and methodologies have been developed and
used.

In order to support the establishment and strengthening of
reliable tsunami early warning systems and an effective
end-to-end warning, trainings have focused on the
development of tsunami warning and emergency response
standard operating procedures (SOPs).These SOPs are
considered to be essential for rapid and efficient response.

For an effective Tsunami Early Warning and Mitigation
System (TEWS) National or Sub-National Tsunami
Warning Centres (TWC) need to quickly disseminate
consistent and reliable tsunami threat information in an
understandable and  concise @ manner. Disaster
Management Organizations (DMO), or their Emergency
Operations Centres, that are responsible for public safety
during natural or man- made disasters, then need to
assess the threat to their local populations based on all
available information including local knowledge, and when
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appropriate, disseminate safety information and
instructions, and initiate public coastal evacuations. These
actions comprise an “End-to-End” TEWS response
(monitoring and warning, alert dissemination, emergency
response, public action).

To be successful, Tsunami Warning Centres and Disaster
Management Organizations at all levels of government
(national, provincial, district and local) require pre-event
development of protocol and procedures documents
describing their roles, responsibilities, responses, and
actions. These responses and actions should be well
coordinated and practiced (exercised) within their
organizations, in conjunction with external agencies.

RECOMMENDATION

1. A consistent set of trainings be provided to all
regions on the essential components of tsunami early
warning.

2. Further tailoring is done by each ICG. ICGs should
survey the training needs of its Member States to identify
priorities in topic and/or location. Capacity building may
cross-cut across Working Groups/Task Teams and
involve a broad set of stakeholders, or be specific to a
WG.

3. Design and implement a framework for regional
capacity building modelled after the ITIC ITP-Hawaii and
International training programs, and a strategy that will
ideally build region-based training centres and expert
trainers. Elaborate these in the ICG’s Medium Term
Strategy.

4. Coordination amongst service providers, regional

organizations, and donors is strongly encouraged
Consistency across ICG regions is required.

EXPECTED RESULT

1. Regionally-specific trainings that involve RTWC and
RTICs.

2. Implemented and accountable mitigation programs,
including the provision of well-understood coordinated
warnings to a prepared population.

3.  Shared best practice protocols that will facilitate the
development of a standard approach for all practitioners
in a region.

4. Cadre of regional trainers that is fully
knowledgeable and capable to provide a globally
consistent approach to tsunami warning and mitigation.

5. See Activities below.

ACTIVITIES

1.  Study visits of best practices examples (such as
ITP-Hawaii) — annual with ICG input on participants.

2. Regional trainings of nearby countries (annual).

3.  Country trainings specific to the needs of a country
(tsunami-prone are highest priority, but upon the interest
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of each country).

4. Train-the-trainer trainings to build in-region trainers
as knowledge experts on an end-to-end system (at least
1 set of regional trainer/ICG).
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1. INTRODUCTION

The 10C Tsunami Programme, through the coordination of regional meetings,
capacity building activities and the support of national and regional projects is a key
stakeholder for tsunami risk reduction at global level. Four Intergovernmental Coordination
Groups (ICGs) corresponding to the regions Pacific, Caribbean, Indian Ocean and
Mediterranean have been established to address particular regional needs.

1.1 WORKING GROUP ON TSUNAMI AND OTHER HAZARDS RELATED TO SEA
LEVEL WARNING AND MITIGATION SYSTEMS (TOWS-WG)

IOC Resolution XXIV-14, based on findings of the ad hoc Working Group, approved
a proposal for the establishment of a permanent global Working group on Tsunami and other
hazards related to Sea-level Warning and Mitigation Systems (TOWS-WG). It comprises
representatives of all relevant IOC subsidiary bodies and those from UN sister agencies, like
ISDR and WMO, as well as representatives of relevant stakeholders.

IOC charged its Working Group on Tsunamis and Other Hazards Related to Sea-
Level Warning and Mitigation Systems (TOWS-WG) to review the governance and
organization of the ICG’s of all Tsunami Warning Systems to ensure common operation
explore synergy effects and mainstream in particular the upstream activities, i.e. detection
and verification, into existing ocean observing systems.

The 10C XXV Assembly adopted Resolution XXV-13 in 2009, which decided to
establish the following task teams:

o Inter-ICG Task Teams on Sea Level for Tsunami Purposes
o Inter-ICG Task Team on Disaster Management and Preparedness
o Inter-ICG Task Team on Tsunami Watch Operations

The establishment of these task teams was to meet the need for and the benefit from
enhanced coordination, common requirements, and exchange knowledge and information
among the ICGs.

1.2 INTER-ICG TASK TEAM ON TSUNAMI WATCH OPERATIONS

The current Task Team on Tsunami Watch Operations is working towards
harmonization of methods and standards issuance of tsunami advisories, advise on
modalities of operation and develop guidelines for the requirements of Regional Warning
Systems. The detailed Terms of Reference of this Task Team include:

o provide a mechanism to the ICGs for coordination of tsunami watch operations
among the Tsunami Warning Systems;

o document current and proposed products and their dissemination methods,
working through existing ICG working groups or their equivalents;

o review terminology and recommend harmonized terminology;

o document areas of responsibilities, geographical coverage, system
architectures, and other relevant characteristics;

o develop consensus on uniform standards, procedures and guidelines for
tsunami watch operations, including a process for verifying the operational
status of Regional Tsunami Watch Providers;

o develop guidelines for the review of tsunami watch operations.
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1.3 MEMBERS OF THE TASK TEAM:

Sl No. TWS Member

1. IOTWS Srinivasa Kumar, Chair

2. IOTWS Charles Ngunijiri

3. PTWS Chip McCreery

4. PTWS Takeshi Koizumi

5. CARIBE-EWS Christa von Hillebrandt

6. CARIBE-EWS Emilio Talavera

7. NEAMTWS Luis Matias

8. NEAMTWS Gerassimos Papadopoulos
9. Secretarial Support | Tony Elliott

The task team conducted its work through email and during the Inter-ICG Task Team
meeting held at Seattle during November 29 — December 01, 2010. The Task Team also
benefitted from the numerous documents and publications brought out by different ICGs and
other international organizations. Important reference documents are listed as Annexure-3.

2. REVIEW OF CURRENT OPERATIONAL SYSTEM
2.1 THE INDIAN OCEAN TSUNAMI WARNING MITIGATION SYSTEM (IOTWS):

The Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning
and Mitigation System (ICG/IOTWS) was formed in response to the tragic tsunami on
December 26th 2004, in which over 250,000 lives were lost around the Indian Ocean region.
The 10C Assembly, during its twenty-third Session (21-30 June 2005), formally established
the ICG/IOTWS through Resolution IOC-XXIII-12. The main objective of the IOTWS is to
identify and mitigate the hazards posed by local and distant tsunamis. The goal is to create a
fully integrated end-to-end warning system comprising three key components: hazard
detection and forecasting; threat evaluation and alert dissemination; and community
preparedness and response. The work of the IOTWS is conducted by three working groups
and a Task Team whose members are experts in their fields, responsible for establishing
standards and for developing work plans. They report their recommendations to the ICG for
endorsement and implementation.

o Working Group 1 - Tsunami Risk Assessment and Reduction
o Working Group 2 - Tsunami Detection, Warning and Dissemination
o Working Group 3 - Tsunami Awareness and Response

o Task Team on Regional Tsunami Watch Providers
2.1.1 Operational Centres, System Architecture and Area of Responsibility

PTWC and JMA as Interim Advisory Service Providers: An interim IOTWS was
declared operational in July 2006, the backbone of which at the regional level is the Interim
Advisory Service (IAS), which provides tsunami advisory and watch information directly to
the 24/7 National Tsunami Warning Centres (NTWC) of the IOTWS Member States (MS).
The PTWC and JMA are providing such Interim Advisory Services (IAS) to Indian Ocean
region. While PTWC & JMA have no authority or responsibility to issue tsunami warnings
outside their regions of responsibility, they have been acting as a backbone and providing
tsunami-relevant information to Indian Ocean nations on an interim basis.
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RTSPs (by mid-2011): By the target date of mid-2011, the responsibility of providing
tsunami advisories to the IOTWS Member States will be taken over by a number of Regional
Tsunami Advisory Service Providers (RTSP) located in the Indian Ocean region. Tsunami
advisories will be disseminated from each IOTWS RTSP to the TWFPs & other RTSPs as an
interoperable system of systems, with the IAS centres acting as a backup. Several countries
in the IOTWS region such as Australia, India, Indonesia and others have established RTSP
capabilities.

Geographical coverage of IOTWS includes the Indian Ocean Region as depicted in

Figure 1
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Figure V-1. Indian Ocean Geographical Coverage Area
2.1.2 Operational Procedure:

Interim Service provided by JMA and PTWC for the IOTWS are based on Earthquake
source information to determine potential tsunami threat and travel times. The criterion used
by PTWC & JMA for generation of tsunami advisories is tabulated below:

SI No Criteria Product

] Tsunami Information Bulletin with Potential destructive
1. Mw: 6.5-7.0 .
tsunami threat very small or none.
Local Tsunami Watch with Potential or confirmed
2. Mw:7.1-7.5 destructive tsunami threat to coasts within about 200 km
of the earthquake epicentre.
Regional Tsunami Watch with Potential or confirmed
3. Mw: 7.6 -7.8 destructive tsunami threat to coasts within about 1000
km of the earthquake epicentre.
Indian Ocean wide Tsunami Watch with Potential or
4, Mw: 7.9 -9.9 confirmed destructive tsunami threat to all coasts
bordering the Indian Ocean.

2.1.3 Current Products:
Interim Advisory Service: PTWC

. Tsunami Information Bulletins

. Local, Regional or Indian Ocean-Wide Tsunami Watch Bulletins
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Interim Advisory Service: JMA
o Local, Regional or Indian Ocean-Wide Tsunami Watch Information

2.1.4 Dissemination Methods:

The tsunami advisory bulletins are disseminated to TWFPs of the IOTWS Member
States by FAX, Email, Web and GTS.

2.1.5 Proposed Products:

RTSPs will provide services in two forms: PUBLIC Services and ADVISORY
(Exchange) Services. RTSPs will issue more specific tsunami information for NTWCs such
as Estimated Wave Amplitude (EWA), Estimate Time of Arrival (ETA), Potential threat zones
etc generated from forecast models. The proposed products will be categorized as Bulletin-
1, Bulletin-2, Bulletin-3, Bulletin-... and Final Bulletin

2.2 PACIFIC TSUNAMI WARNING SYSTEM (PTWS):

The Intergovernmental Coordination Group for the Pacific Tsunami Warning and
Mitigation System (ICG/PTWS) first convened in 1968. The system, initially designed as a
central system for far-field tsunamis is addressing the requirements for near-field sources
and regional sub-systems. The work of the PTWS is conducted by three sessional working
groups, four regional working groups and two task teams

o Working Group 1 - Tsunami Risk Assessment and Reduction

. Working Group 2 - Detection, Warning and Dissemination

o Working Group 3 - Awareness and Response

o Regional Working Group on the South China Sea

o Working Group for the South West Pacific

o Working Group for the South East Pacific

o Working Group for Central America

o Task Team on Pacific Wave Exercise

o Task Team on Pacific Emergency Communications

2.2.1 Operational Centres, System Architecture and Area of Responsibility:

Tsunami information and warning products are disseminated from PTWC, WCATWC,
and NWPTAC to TWFPs of their respective areas of responsibility within the Pacific region.
The AORs of individual centres for the PTWS is described below:

o PTWC - PTWC'’s area of responsibility (AOR) for issuing PTWS warnings and
other messages includes all coasts in the Pacific Ocean except those covered
by WC/ATWC (Alaska, British Columbia, Washington, Oregon, and California)
as illustrated on Figure 2.

o WC/ATWC — WC/ATWC'’s area-of-responsibility (AOR) within the PTWS is the
Pacific coasts of the U.S. States of Alaska, Washington, Oregon, and California
as part of the US National Tsunami Warning System, as well as the Pacific
coast of Canada thru a bilateral agreement. WC/ATWC collaborates with the
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Pacific Tsunami Warning Center PTWC to provide tsunami warning services,
and mutual backup, to tsunami threatened areas throughout the United States

and the PTWS. See Figure 2.

o NWPTAC (JMA) — The Northwest Pacific Tsunami Advisory Centre’s area-of-
responsibility includes the northwestern and a portion of the southwestern
Pacific and, on interim basis, the South China Sea regions as represented on

Figure 3.
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2.2.2 Operational Procedure:
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Earthquake source information is used to determine potential tsunami threat and
travel times. The criterion used by PTWC, WC/ATWC & NWPTAC for generation of tsunami

advisories for the PTWS is tabulated below:
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PTWC
SI No Criteria Product
1. Mw: 6.5-7.5 Tsunami Information Bulletin with evaluation that a
widespread destructive tsunami was not generated

2. Mw: 7.6 -7.8 Regional fixed Tsunami Warning Bulleting for
coastal areas within 1000km of the epicentre.

3. Mw > 7.8 Regional Expanding Tsunami Warning & Watch
Bulletin putting areas within 3 hours tsunami
estimated time of arrival (ETA) into a Warning and
area within 3-6 hours tsunami ETA into Watch.

4, Confirmed Tsunami with | Pacific wide Tsunami Warning Bulleting putting all

destructive potential far | coastal areas in a Warning.
from the source
WC/ATWC

S| No Criteria Product

1. Ms < 6.5 Alaska, British Columbia, West Coast Of U.S.
Issue information message if appropriate

2. Ms = 6.5 and less than | Alaska, British Columbia, West Coast Of U.S.

warning
Issue Tsunami Information Bulletin
Thresholds

3. Ms =6.5 & <7.5 | Pacific Basin Outside Of Alaska And Canada/U.S.
West Coast
Issue Tsunami Information Bulletin

4. Ms > 7.0 Alaska West Of Unimak Pass (165w)

1. Issue a warning to area within 3 hours travel
time of the expected bulletin issuance.
2. Issue a watch to the area within 3 and 6 hour
travel time.
3. Monitor tide gages.
5. Ms>7.0 Alaska Bering Sea Only
1. Issue a warning to Alaska's Pribilof Island
and Aleutian Islands from Attu to False Pass
only.
2.  There is no watch area.
3. Monitor tide gages.
6. Ms>7.0&=<7.5 Alaska East Of Unimak Pass, U.S./Canada West
Coast
1. Issue a warning to area within two hours
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SI No Criteria Product
travel time of the expected bulletin issuance.
2. Issue a watch to the area within 2 and 3 hour
travel time.
3. Monitor tide gages.
7. Ms >7.5 Alaska East Of Unimak Pass, U.S./Canada West
Coast
1. Issue Tsunami warning to area within 3
hours travel time of the expected bulletin
issuance.
2. Issue a watch to the area within 3 and 6 hour
travel time.
3. Monitor tide gages.
8. Ms>75 Pacific Basin Outside Of Alaska And Canada/U.S.

West Coast

1. If the epicentre is within 6 hours tsunamis
travel time of any part of the WC/ATWC area of
responsibility:

a. Issue a warning to the area within 3 hours
travel time of expected bulletin issuance.

b. Issue a watch to the area within 3 and 6
hours travel time.

c. Monitor tide gage data.

2. If the epicentre is more than six hours travel
time from any part of the WC/ATWC area of
responsibility, issue a Tsunami

3.  Advisory Bulletin.

WCATWC also issues products for Puerto Rico, US and British Virgin Islands

NWPTAC
SI No Criteria Product

1. 6.5<M*<7.0 NWPTA** with evaluation that very small possibility
of a destructive local tsunami.

2. 7.0<M*<7.5 NWPTA** with evaluation that possibility of a
destructive local tsunami within 100 km of the
epicentre.

3. 7.5<M*<7.8 NWPTA** with evaluation that possibility of a
destructive regional tsunami within 1,000 km of the
epicentre.

4, M*>7.8 NWPTA** with evaluation that possibility of a
destructive ocean-wide tsunami.

M*: Mw or Mjma

NWPTA**: North West Pacific Tsunami Advisory
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2.2.3 Current Products
PTWC

o Tsunami Information Bulletin
o Regional Fixed Tsunami Warning Bulletin
o Regional Expanding Tsunami Warning and Watch Bulletin

o Pacific-Wide Tsunami Warning Bulletin

Northwest Pacific Tsunami Advisory Center - NWPTAC
. Local, Regional, northwest and portion of southwest Pacific Tsunami Advisories
West Coast/Alaska Tsunami Warning Center (WC/ATWC)/PTWC Domestic Products

o Information Statement
o Tsunami Warning Message
o Tsunami Advisory Message

o Tsunami Watch Message

2.2.4 Dissemination Methods:
GTS; AFTN; EMWIN; Fax; Email; Web; AWIPS; NWW; NAWAS; HAWAS; IDN.

2.3 TSUNAMI AND OTHER COASTAL HAZARDS WARNING SYSTEM FOR THE
CARIBBEAN SEA AND ADJACENT REGIONS (CARIBE-EWS):

The Intergovernmental Coordination Group for the Tsunami and other Coastal
Hazards Warning System for the Caribbean and Adjacent Regions (ICG/CARIBE EWS) was
established in 2005 as a subsidiary body of the IOC-UNESCO with the purpose of providing
efficient assistance on tsunami risk reduction to Member States in the Caribbean region. The
work of the CARIBE-EWS is conducted by four working groups.

o Working Group 1 — Monitoring and Detection Systems, Warning Guidance
o Working Group 2 — Hazard Assessment

o Working Group 3 — Warning Dissemination and Communication

o Working Group 4 — Preparedness, Readiness and Resilience

2.3.1 Operational Centres, System Architecture and Area of Responsibility

Currently, tsunami information and watch products are disseminated from PTWC to
the TWFPs of all countries of the Caribbean and adjacent regions, except Puerto Rico, US
and British Virgin Islands which are currently covered by WCATWC. Future plans are for
these tsunami products to be disseminated from a Caribbean Tsunami Warning Center.This
system will be interoperable within the Caribbean basin and as well as with other regional
and global TWC’s and RTWP.
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Figure V-4. CARIBE-EWS Current Geographical Coverage Area and distribution of Areas of
Responsibility for issuing tsunami products

2.3.2 Operational Procedure

Earthquake source information is used to determine potential tsunami threat and
travel times. The criterion used by PTWC & WC/ATWC for generation of tsunami advisories

for the CARIBE-EWS is tabulated below

SI No Criteria Product
1. Mw: 6.5-7.0 Tsunami Information Statement with evaluation
(Caribbean) that a very small possibility of a destructive local
tsunami.
2. Mw: 6.5-7.8 Tsunami Information Statement with evaluation
(Atlantic) that a very small possibility of a destructive
ocean-wide tsunami.
3. Mw: 7.1t07.5 Local Tsunami Watch with evaluation that
(Caribbean) Potential for destructive local tsunami.
4. Mw: 7.6 -7.8 Regional Tsunami Watch Bulletin  with
(Caribbean) evaluation that Potential for a destructive
regional tsunami.
5. Mw > 7.9 (Caribbean | Ocean-wide Tsunami Watch with evaluation that
& Atlantic) Potential for a destructive ocean-wide tsunami.

2.3.3 Current Products

Interim Advisory Service: PTWC

. Tsunami Information Statement

o Local, Regional and Caribbean-wide Tsunami Watch
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West Coast/Alaska Tsunami Warning Center (WC/ATWC)

o Information Statement
o Tsunami Warning Message
o Tsunami Advisory Message

o Tsunami Watch Message

2.3.4 Dissemination Methods:
Fax; NWW; Email; SMS; AWIPS; Web; RSS feed; EMWIN.
2.3.5 Proposed Products:

o Tsunami Information Statement
o Tsunami Warning Message
o Tsunami Advisory Message
o Tsunami Watch Message
2.4 THE TSUNAMI EARLY WARNING AND MITIGATION SYSTEM IN THE NORTH

EASTERN ATLANTIC, THE MEDITERRANEAN AND CONNECTED SEAS
(NEAMTWS):

The Intergovernmental Coordination Group for the Tsunami Early Warning and
Mitigation System in the North-Eastern Atlantic, the Mediterranean and connected seas
(ICG/NEAMTWS) was formed in response to the tragic tsunami on 26 December 2004. The
IOC Assembly, during its twenty-third Session (21-30 June 2005), formally established the
ICG/NEAMTWS through Resolution IOC-XXIII-14. The work of the NEAMTWS is conducted
by four working groups and three task teams

o Working Group 1 - Hazard Assessment and Modelling

o Working Group 2 - Seismic and Geophysical Measurements

o Working Group 3 - Sea Level Data Collection and Exchange, Including
Offshore

o Tsunami Detection and Instruments

o Working Group 4 - Public Awareness, Preparedness and Mitigation
o Task Team on the Regional Tsunami Warning System Architecture
o Task Team on Communication Test and Tsunami Exercises

. Task Team on the Multi-hazard Approach to Coastal Inundation

2.4.1 Operational Centres, System Architecture and Area of Responsibility

NEAMTWS area includes North-Eastern Atlantic, The Mediterranean and connected
seas (Marmara Sea and Black Sea) as depicted in Figure 4. There is currently no tsunami
warning centre providing services to this region. The system is in the building-up stage with
the improvement of instrumental and telecommunication infrastructure, while test
communications for message exchanges were successfully performed by national centres
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during 2010 and scheduled to repeat within 2011. Currently the architecture of the system is
under design.

ATLANTIC

Black Sea

Aegean

Sea
lonian Sea

Figure V- 5. NEAMTWS Geographical Coverage Area
2.4.2 Proposed Products:

. Tsunami Watch Message
. Tsunami Advisory Message

o Tsunami Information Message

3. RECOMMENDATIONS FOR GLOBAL HARMONIZATION

Considering the heterogeneous ways of data management, communication, warning
and mitigation practices in tsunami and other ocean hazard warning systems, it is
recommended to work towards developing and exploiting synergies amongst all regional
warning systems. In order to identify the potential gaps in the present systems, particularly
where no system exists, providing an outline for the development of a strategy for tsunami is
very important.

All four systems are now focusing on optimizing and improving their performance.
They also improve the levels of consistency between participating members and among
them, particularly in the detection and verification parts. For the production, formulation and
dissemination of advisories, alerts, alarms and nationally mandated warnings, common
procedures are to be developed, and performance measures introduced. The development
and implementation of interoperable systems for tsunamis can only be achieved through
close consultation, coordination and cooperation among all stakeholders.

Standardization and harmonization of tsunami operations across the Regional
Centres and across the ICGs is highly desirable. At the same time, the system should be
flexible enough to include local & regional considerations, both scientific & logistical.

The recommendations of this Task Team are expected to be a starting point towards
bringing in the much needed harmonization and synergy between different regional systems



IOC/TOWS-WG-IV/3
Annex V — Page 14

and result in a global “System-of-systems” for delivery of tsunami advisories for all the global
coastlines threatened by tsunami.

3.1 AOR AND SYSTEM ARCHITECTURE

Regional Tsunami Warning Systems operating in each ICG (viz. IOTWS, PTWS,
NEAMTWS, CARIBE EWS) are the building blocks of a global TWS. Global coverage of the
four ICGs is shown in figure-6. It may be noted that there are some coasts that are not
covered by any Regional TWS but are covered by a National TWC that is in turn part of one
or more Regional TWS.

AUSTRALIA ‘g

Figure V-6. Global coverage of the four TWSs is shown in this picture. Some coasts are not
covered by a TWS but are covered by a national TWC that is part of one or more TWSs

It is proposed that the coverage of each regional tsunami warning system and the
AOR of RTSPs operating within a regional tsunami warning system should be decided by
the respective ICGs. While addressing the above aspects, it is to be ensured that these
systems should offer coverage to the coastal regions of all IOC as well as non IOC Member
States that are vulnerable to a tsunami.

Each Regional Tsunami Warning System will ideally comprise of National Tsunami
Warning Centres (NTWC)/ National Tsunami Warning Focal Points (NTFPs) in each country
receiving tsunami advisories from one/more Regional Tsunami Advisory Service Providers
(RTSP).

The RTSPs will distribute the products to NTWCs / NTFPs and to other RTSPs
operating within the ocean basin. Ultimately it is the NTWCs/NTFPs, operating within the
legal framework of the sovereign nation in which they reside and serve, that provide
warnings, watches, and advisories to their citizens, public and private agencies. These
warnings are based either on the NTWC’s own analysis of the situation, on the advisory
messages received from RTSPs, or on a combination of all.

As a backup to service for each region, there should be more than one RTSP
operational and share information with each other and NTWCs via, for example, GTS, web
sites, RSS feeds, fax, emails, etc, in standard formats. Not only with the RTSPs of same
ocean basin, they should be interoperable with other ocean basin RTSPs, i.e. use common
and agreed formats for information exchange, address service requirements, follow agreed,
high-level operating Standard Operating Procedures (SOPs), share information on
procedures and processes. The global TWS therefore operates as a “System-of-systems”.
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Figure V-7. Proposed System Architecture
3.2 OPERATIONAL ELEMENTS OF A REGIONAL TWS:

At the heart of a regional tsunami warning system are the NTWCs & RTSPs
operating 24 hours per day, 7 days per week. An RTSP should do two things as fast as
possible: locate any moderate or larger sized earthquake, and assess its magnitude. Once
that is accomplished, they can begin to assess any potential tsunami threat to the regions in
its area of responsibility (AOR). The first tsunami bulletin issued by a RTSP is usually based
on seismic information. Later bulletins follow up model based forecasts and/or with sea-level
observations. The real-time sea level observations are key element as they are used to help
confirm the existence of a tsunami or cancel a tsunami warning. However, for the areas
which are very close to the source, the time for confirmation may not exist. In such cases,
the use of numerical modelling to determine the potential run-ups and inundation from a
local or distant Tsunami is recognized as useful and important tool. Models can be initialized
with potential worst case scenarios for the Tsunami sources or for the waves just offshore to
determine corresponding impact on nearby coast. This information then forms the basis for
creating Tsunami inundation & evacuation maps and procedures. Hence the operational
elements of an RTSP include Seismic data analysis, Sea level data analysis, tsunami
modeling and forecasting, tsunami advisory preparation as well as dissemination.

3.2.1 Regional Tsunami Advisory Service Provider (RTSP)

A Regional Tsunami Advisory Service Provider will provide tsunami forecasts and
other information to the NTWCs of another or several other countries in a particular region or
oceanic basin. An RTSP may also serve a dual role as the NTWC for the country in which it
resides. Roles and Responsibilities of a RTSP are described below:

. Determine and provide timely initial earthquake information
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Determine more specific threat information using output from scenario
databases produced by tsunami models, using earthquake source information
and verified by sea level information.

Provide timely tsunami advisories for use in preparation and issuing of national
tsunami warnings by NTWCs.

Monitor tsunami propagation and provide updated information (observed
tsunami amplitude measurements) in priority.

Provide timely standardized Situation Reports (SitReps) for use by other
RTSPs and NTWCs.

Serve as a backup centre to other RTSPs.

Serve as an NTWC for the country in which it resides.

2.1.6 National Tsunami Warning Centre (NTWC)

A National Tsunami Warning Centre (NTWC) operates within the legal framework of
the sovereign nation in which it resides and serves. It provides warnings, watches, and
advisories to its citizens and public and private agencies according to its national mandate.
Recommended roles and responsibilities of a NTWC are described below:

Responsible for making decisions, using RTSP advice of their choice, and
issuing tsunami warnings to its communities.

Provide timely standardized Situation Reports (SitReps) for use by other
NTWCs and RTSPs, including the status of their warnings.

Consult with and provide information to RTSPs on forecast point locations.

Work out arrangements with RTSPs for advice on how to utilize RTSP products
to determine local impacts/threats.

Establish threat levels and develop SOPs for the corresponding jurisdictions.
Utilize RTSP products for initializing inundation model output/selecting
inundation scenarios.

Conduct hazard mapping and risk assessments using source hazard
information (e.g. historic/potential earthquakes, volcanoes) inundation
models/maps and vulnerability assessment.

Provide information/warnings and work with emergency management
authorities on how to determine threat zones and develop/select appropriate
evacuation maps.

3.3 STANDARD OPERATING PROCEDURES:

To be interoperable, the RTSPs need to have a common high-level SOP. However,
each individual RTSP needs to create more detailed SOPs to reflect their site specific
operating environment. Figure 8 shows the three stages of tsunami advisory activities,
including the roles and interactions, typical input and output information between RTSPs and
NTWCs. The three stages are:
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o Stage 1: Identify Threat
o Stage 2: Threat Information Exchange and Dissemination

o Stage 3: Update Advice

STAGE 1: Identify Threat

RTSP

Event Information

(mag/location/depth/time/
confidence)

— Tsunamigenic potential
— Potential threat areas

STAGE 2: Threat Information Exchange
and Dissemination

ETSP "X"
Earthquake info
Sea level info
Scenario maps
Threat zones
Offshore/coastline
heights
— Admrival times

RTSP "Y" RTSP "Z"
Earthquake info Earthquake info
Sea level info Sea level info
Scenario maps Scenario maps
Threat zones i > Threat zones
Offshore/coastline Arnival times

heights Offshore/coastline

— Amval times heights

STAGE 3: Update Advice

RTSPs and NTWCs
Coordinated:

Updates
Cancellations
Finalisations

All Clears

Figure V-8. RTSP’s SOP

3.4 HARMONIZED PRODUCTS AND TERMINOLOGIES

NTWCs and RTWPs should strive to adhere to internationally agreed-upon products
in interoperable formats. If these products are similar in name and content from one centre
to the next, confusion among users will be minimized.

Harmonized products for the regional tsunami watch providers are proposed for the
UNESCO I0C Tsunami Warning Systems. The proposal is summarized in Table 1. The
scheme is based on the different response actions that would be recommended by the
National Authorities. The scheme also recognizes that it is the responsibility of the National
stakeholders to issue tsunami warning products, while the regional centres provide the
information necessary to facilitate the decision making process. Unlike for most other
disasters, tsunamis have a very rapid onset and therefore leave little time for coordination
between the stakeholders.
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The main stakeholders in the tsunami notification scheme are:

Civilians/Public.
National authorities responsible for public safety.

National tsunami warning centers or National Tsunami Warning Focal Points
which will establish the threat level for the corresponding jurisdictions.

Regional Tsunami Advisory Service Providers that will provide guidance to the
National Tsunami Warning Centers and Focal Points.

Four different level of emergency response were identified:

Evacuation of areas of potential tsunami inundation.

Clearance of beaches, marine infrastructure and coastal waters due to
expected strong currents and oscillations in sea level.

On alert in the event that there exists the potential of a tsunami, but given the
travel time of the waves, no immediate action is required until more information
is available.

No action necessary, this is in the case of a distant tsunami or a tsunami in
another basin which will have no impact on the local area.

Four different levels of threat will represent the potential impact of the tsunami on the
jurisdictions. The decision on the level of threat will be determined by the National Tsunami
Warning Centers or Focal Points, who in turn will report these back to the Regional Tsunami
Advisory Service Providers.

Threat Level Potential Impact

0

No impact expected, no flooding, no currents.

1

There is a potential for tsunami impact, but given the travel time, no
response of the public is necessary at the moment.

2 Threat to coastal marine areas due to strong currents and oscillations
in sea level.
3 Threat of tsunami inundation.

The Regional Tsunami Advisory Service Providers will generate two types of
bulletins: Public Tsunami Bulletins and Tsunami Exchange Bulletins.

(i)

Tsunami Public Bulletins: These bulletins will be widely distributed in various
formats and through public and private communication systems (GTS, Email,
Fax, Web, SMS, etc.) necessary to facilitate a broad reception, including the
global media. There will be the first bulletin, and in the case of a potential
threat, updates will be issued.

a. Bulletin 1. Will include earthquake parameters (latitude, longitude,
depth, magnitude) and indicate if there is the potential for a destructive
tsunami for a certain area. The potential for a destructive tsunami will be
defined as potential, undetermined potential (for situations where the travel
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time is greater than 2 or 3 hours) or no potential. These bulletins will be
issued within minutes of the earthquake

b. Bulletin 2, 3, 4...: These bulletins will provide an update on the
earthquake parameters (latitude, longitude, depth, magnitude, and origin
time), the threat level as reported by the National authorities to the Regional
Tsunami Watch Providers

(i) Tsunami Exchange Bulletins: These bulletins will be issued by the RTSP to
the NTWC/NTWFP. The distribution of the bulletins will be private and websites
with the products will be password protected. There will be the first bulletin, and
in the case of a potential threat, updates will be issued.

a. Bulletin 1. Will include earthquake parameters (latitude, longitude,
depth, magnitude), level of tsunami threat, estimated times of arrival and
estimated wave amplitude/inundation information. These bulletins will be
issued within minutes of the earthquake.

b. Bulletin 2, 3, 4... These bulletins will provide an update on the
earthquake parameters (latitude, longitude, depth, magnitude), the
recorded/reported wave amplitudes, estimated and observed wave arrival
times, run-up, maximum positive wave amplitude at shoreline (inundation).

C. Final Bulletin: This will be the last bulletin issued by the RTSP for an
event, indicating that the threat has passed, based on pre-defined criteria.
This will form the basis for issue of Threat Cancellation or All Clear by the
concerned authorities.

Products should be made available as both text and graphics in all possible formats,
as required by the NTWCs.
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Table 1: Harmonization of Products to be Issued by Regional Tsunami Advisory Service Providers (RTSPs) for the UNESCO IOC TWS

NTWC to Public/National/Local Authorities/RTSPs NTWC
(Threat Categorization) Service
Threat Potential Impact Public Response
level
3 Inundation Threat Evacuate based on | Actions
maps or criteria issued by
2 Coastal Marine | Out of water/off | National/
Threat boats Local
Authorities
for  Public
Response
1 Potential On alert/Wait for
Land/Marine Threat more information
(2/3 hours away)
0 No Threat No Action
0 Threat Cancellation All Clear

NTWC -> RTSPs: Email, Telephone, Fax, Web
NTWC -> Public: Email, SMS, Web sites, TV/Radio, Loudspeakers, sirens,
traditional methods

Note:

e  Earthquake parameters to be included in the Public & Exchange bulletins include: Latitude, Longitude, Magnitude, Depth, Time of Occurrence.

e  Tsunami Parameters to be included in the Exchange Bulletins include: Threat Status for different Coastal Forecast Zones/Points, Expected Time of Arrival (ETA), Expected Wave Amplitude (EWA),
Tsunami Observations from Tide Gauges and Tsunameters as and when available.

e The Criteria for determination of Threat Status to be used by the RTSPs in the Tsunami Exchange bulletins and the coastal zones/points to be used for issue of bulletins will be decided by each ICG in
consultation with its Member States.

e  The criteria for determination of Threat Level at the National level and any action to be taken in response will be decided by the NTWCs of the respective Member states in consultation with their
National/Local authorities.
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3.5 COMMON SPATIAL DATASET AS ATOOL
FOR INTER-OPERABILITY BETWEEN RTSPS

The level of risk posed by tsunami is well determined by understanding of complex
spatial and temporal dependence among multiple datasets. It is unreasonable to expect
individuals involved in disaster response management to analyze these complex interactions
under emergency conditions without errors. When multiple centres are involved for the
analysis, the possibility of misinterpretation increases due to multiple ways of data
handling.To ensure interoperability between the multiple centres it is important to use a
common spatial data for delivery of tsunami advisories.

RTSPs can use this common spatial dataset for generation of public bulletins as well
as detailed exchange bulletins. The NTWCs can use the information provided for each of its
coastal regions to formulate its own national bulletins during an event. Use of common
spatial data will not only facilitate inter-RTSP performance comparisons but also enable
NTWCs to realistically compare RTSP products. Each element in the common spatial
dataset represents a specific point/region along the coast that is well known to emergency
managers and the populace. Each element is provided with model-derived information such
as Expected tsunami amplitude, Expected time of arrival, threat level, etc which enables the
NTWCs to make a decision during the event. This common spatial dataset is to be finalized
in consultation with the NTWCs.

3.6 DISSEMINATION METHODS

NTWCs and RTSPs should use all possible means of communication available to
them to reach the target groups. The most widely used means for dissemination of tsunami
advisories/alerts in different ICGs are GTS, AFTN, FAX, email, Web, SMS, RSS, CAPS,
AWIPS, NWW, NAWAS, HAWAS, IDN, CISN, etc. These dissemination methods are
detailed in Annexure-Il. In addition to the above, the following methods may be most suitable
for dissemination of public and exchange bulletins to specific target groups:

. RTSPs to Public: Tsunami Public bulletins could be disseminated by GTS,
Email, FAX, SMS, Websites

o RTSPs to NTWCs: Detailed Tsunami Exchange bulletins could be privately
disseminated by password protected websites. A brief notification alerting the
NTWCs to the issue of a detailed bulletin could be sent by GTS, Email, FAX,
SMS, etc.

o NTWCs to RTSPs: SITREPS or Warning Status reports from NTWCs to RTSPs
could be sent by Email, Telephone, FAX, Websites, etc.

. NTWCs to Public: Public alerting could be done through Email, SMS, Websites,
TV/Radio, Loudspeakers, Sirens and other traditional methods.

3.7 GUIDELINES FOR THE REVIEW OF OPERATIONS
2.1.7 Capability Requirements
In order to provide required service and undertake agreed SOPs, Regional TWS
should come up with a set of capability requirements that each of the RTSPs will need to

demonstrate. A few important ones are listed below:

o Access to real time data sources and capability to produce standardized
seismic and sea level parameters



IOC/TOWS-WG-IV/3
Annex V — Page 22

o Appropriate historical database of earthquakes and tsunamis

. Maintain or have access to benchmark, pre-calculated numerical model
scenarios

o Revise advisories in light of additional seismic and sea level data.
o Provide timely and effective Tsunami advisory to respective NTWCs
o Provide products in globally standard formats.

o Exchange warnings freely and timely on the GTS and Internet and all other
possible means of communication

o Adequate trained and experienced staff, utilities, and resources to operate
functionally 24 hours per day, seven days per week (24/7).

o Adequate infrastructure and back-up facilities to continue operating during
power cuts and national emergencies such as all critical equipment on 30-min
UPS, generator or alternative power backup (with 1 day of back-up capability),
all critical equipment operating in duplicate and all critical communications
circuits with backup

o Staff should be able to communicate in English and at least one more of the
local languages.

2.1.8 Performance Indicators

The following performance indicators are proposed, to measure performance of the
RTSPs. The target values mentioned against each of the parameter are only indicative and
detailed investigation in both scientific and sociological means should be further conducted
to arrive at the exact values. These parameters could vary between different ICGs, based on
the local seismotectonic settings, available warning times, etc. It should be noted that there
are no absolute measures for criteria such as earthquake magnitude, and that accuracy can
only be best gauged in some cases by comparing analyzed values amongst agencies (i.e.
absolute accuracy may not be known).

Elapsed time from earthquake to earthquake information issuance (local) 10 min
Elapsed time from earthquake to earthquake information issuance (distant) 15 min
Elapsed time from any product issuance to potential receipt by NTWC/TWFPs 5 min
Percent of countries issued a timely product as defined above 100%
Probability of Detection of earthquakes with Mw>=6.5 100%
Accuracy of earthquake hypocenter location 30km
Accuracy of earthquake hypocenter depth 25km
Accuracy of earthquake Mw magnitude 0.2
Accuracy of the tsunami forecast amplitude/height factor of 2
Reliability of RTSP operations (power, computers, communications) 99.5%

Contact information updated and communications systems successfully tested quarterly

2.1.9 Process for verifying the operational status of RTSP and review of tsunami
watch operations

It is extremely important to have a formal process for verifying the operational status
of RTSPs and review the tsunami watch operations. Each ICG pursues its mandate, through
Working Groups and Task Teams addressing different aspects of Tsunami Warning &
Mitigation. The capability requirements and performance indicators defined by each ICG
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serve as guidelines to verify the operational status of an RTSP and review its tsunami watch
operations.

Once an RTSP assumes service, its performance is compared against the
performance indicators set forth by the respective ICG. Discussions in some ICGs (eg.
ICG/IOTWS) concluded that a formal accreditation process would be too difficult to
implement and hence acceptance should be by peer review of comparative performance,
which would require complete transparency to provide confidence in the service. To make
the process transparent, it was proposed that the performance indicators of each RTSP will
be uploaded automatically to a website which could be used by the NTWCs to monitor the
RTSP performance. This entire process is guided by the working groups and a task team
within the ICG. Other ICGs are also in the process of coming up with guidelines.

While further discussions are needed to come up with concrete recommendations,
the following are a couple of possible options:

o Yearly review by a Task Team within each ICG.

o Review by an external review panel with other ICGs and experts outside the
ICG.

2.1.10 Mechanism to ICGs for the coordination of Tsunami Watch Operations

There currently is no mechanism, other than TOWS and this Task Team, for
addressing the issue of coordination of tsunami watch operations among the four Tsunami
Warning Systems (TWSs), yet the operational centres of the PTWS, IOTWS, CARIBE-EWS
and NEAMTWS, face many common challenges. These include the rapid detection,
monitoring and forecasting of tsunamis, the reliable and effective communication of
operational tsunami products, and the management of information during crisis operations.
While there are certain differences between the tsunami hazard, tsunami vulnerability, size
and shape of the potentially affected bodies of water, number of countries, local culture and
language, and available resources for each centre and its area of responsibility, there are
also many commonalities that can best be addressed through a coordinated approach
among all the systems and centres. Further, a system of systems that is globally coordinated
is more likely to be effective.

A perpetual body, composed of 2 representatives from each ICG should be formed.
Its terms of reference should include the development and maintenance of standards and
guidelines for:

o Operational procedures and methodologies.

o Operational products.

o Coordination of product content during crisis operations.

. Product dissemination.

o Product terminology.

o Documentation.

o Coordination of products among the TWS’s.

The TOR should also include the development of centre performance standards, and

procedures for monitoring and reporting on centre performance. The body should specifically
work towards globally harmonizing the above to the extent possible.
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Within the four systems and their ICGs there are mechanisms for addressing some of
these issues, but these are often overlapping and redundant efforts with inconsistent results.
None address global harmonization and coordination.

3.8 DOCUMENTATION REQUIREMENTS

To be effective, an NTWC or RTSP requires documentation that clearly states the
centre’s mandate, authority, and relationship to other government agencies. Equally
important are references that document the centre’s concept of operations, standard
operating procedures, and agreements with partners and customers. In June 2007, the
UNESCO I0C Tsunami Coordination Unit recommended that NTWCs and RTSPs include,
at a minimum, the following documentation.

NTWC/RTSP Concept of Operations (CONOPS): This is a document that is global,
basin-wide, or countrywide in scope, depending upon the AOR of the centre. It should be a
high-level document for decision makers and describe the system and how it functions in
general terms. It should identify who is involved and clearly define their roles and
responsibilities.

Operations Manual: This document details how a particular NTWC or a Disaster
Management Office’s Emergency Operations Center (EOC) works to carry out its roles and
responsibilities. The manual should be designed to be used by the duty people at that
centre. It should include information on emergency management plans and standard
operating procedures (SOP), such as criteria for action, data streams, communications links,
analysis software, messaging software, notification and dissemination methods, and general
troubleshooting.

Operations Troubleshooting Manual: This document should provide details on
what actions to take when a system has failed. This can be computer hardware failure,
communications link failure, a software problem, etc. It should be maintained by the NTWC
or RTWP as appropriate.

Tsunami Warning System Users Guide: This guide should contain general
information for customers on tsunamis and the tsunami threat, tsunami warning centre
procedures, and the criteria for action, along with sample messages. It should include a
general description of that centre’s system: seismic data, sea level data, warning centre
message dissemination, public safety actions, and public responses, including evacuation. It
should also include guidance on what the user or customer can expect from the tsunami
warning centre, including how to interpret messages for action, definitions of terms, and what
to do when warnings are issued. For RTSPs the document may be maintained by the I0C.
For a national system, it should be maintained jointly by the NTWC and partners.

NTWC/RTSP Stakeholder Contacts: This document generally comprises contacts
responsible for overall tsunami mitigation, for tsunami warning operations, and for tsunami
emergency response operations. For RTSPs these are Tsunami Warning Focal Points
(TWFP) or ICG Tsunami National Contacts (TNC). For NTWCs, the document should be
similar but involve emergency response as well.

Tsunami Warning System Directives: This is a collection of official, authoritative
documents covering national or local procedures and responsibilities. Descriptions are in
more detail than CONOPS, but less detail than operations manuals. Directives describe the
authority, coordination, roles, and responsibilities of services and organizations involved.
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Tsunami Emergency Response Plans (TERP): NTWCs and their National Disaster
Management Office (NDMO) partners must create and customize written Tsunami
Emergency Response Plans (TERP) to meet their specific needs.

4. CONCLUSION

The task of harmonization of tsunami watch operations within and among regional
tsunami warning systems is a complex task. The suggestions and recommendations put
forth in this document are based on best-practice and intend to serve only as a broad
guidance to the ICGs in planning and development of their systems. While the specific
requirements of each region will continue to drive the evolution of each ICG, following a
common framework, as put forth in this document, will ensure that operations within and
among different regional systems become seamless and interoperable. The task of
harmonization of tsunami watch operations is a continuing one and as proposed in this
document, is to be driven by representatives of the major stakeholders, i.e. all the ICGs.
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APPENDIX 1
CURRENT TERMINOLOGIES FOLLOWED FOR TSUNAMI WATCH OPERATIONS

Interim Tsunami Advisory Service: The Tsunami Advisory Service being provided by
PTWC & JMA to the Indian Ocean region, until regional capacity is developed. While PTWC
and JMA have no authority or responsibility to issue tsunami warnings outside their regions
of responsibility, they have provided tsunami-relevant information to Indian Ocean nations
since April 2005 on an interim basis. At national level, each Member State is responsible for
issuing warnings to its own citizens through their NTWC.

NTWC: National Tsunami Warning Centre is the agency/organization established for acting
on few procedures/protocols in a way to save lives and reduce property damage in case of
tsunami. NTWCs, through bilateral arrangements, will be able to choose the RTWPs from
which they wish to access tsunami watch information from (IOTWS).

Tsunami Warning Focal Point (TWFP): The 7x24 contact person, or other official point of
contact or address, is available at the national level for rapidly receiving and issuing tsunami
event information (such as warnings). The Tsunami Warning Focal Point either is the
emergency authority (civil defence or other designated agency responsible for public safety),
or has the responsibility of notifying the emergency authority of the event characteristics
(earthquake and/or tsunami), in accordance with national standard operating procedures.
The Tsunami Warning Focal Point receives international tsunami warnings from the PTWC,
WC/ATWC, the JMA NWPTAC, or other regional warning centres.
(PTWS/NWPTAC/WCATWC/CARIBE-EWS/IOTWS/NEAMTWS)

Tsunami National Contact (TNC): The person designated by a Member State to an
Intergovernmental Coordination Group (ICG) to represent his/her country in the coordination
of international tsunami warning and mitigation activities. The person is part of the main
stakeholders of the national tsunami warning and mitigation system. The person may be the
Tsunami Warning Focal Point, from the national disaster management organization, from a
technical or scientific institution, or from another agency with tsunami warning and mitigation
responsibilities. (PTWS/NWPTAC/WCATWC/NEAMTWS)

Tsunami Potential: Tsunamigenic potential of an earthquake is evaluated according to the
magnitude of an earthquake (PTWS/CARIBE-EWS/IOTWS)

Tsunami Warning: The highest level of tsunami alert. Imminent threat (usually within the
next three hours) of a tsunami from a large undersea or near shore earthquake; or 2)
following confirmation that a potentially destructive tsunami is crossing the Pacific that may
destructively impact coasts along part or all of the named areas. They may initially be based
only on seismic information as a means of providing the earliest possible alert. Warnings
advise that appropriate actions be taken in response to the tsunami threat. Warnings are
updated at least hourly or as conditions warrant to continue, expand, restrict, or end the
warning. (PTWS/CARIBE-EWS when CTWC is established)

Tsunami Watch: The second highest level of tsunami alert. Watches are issued by the
TWCs based on seismic information without confirmation that a destructive tsunami is
underway. It is issued as a means of providing an advance alert to areas that could be
impacted by destructive tsunami waves. Watches are updated at least hourly to continue
them, expand their coverage, upgrade them to a Warning, or end the alert. A Watch for a
particular area may be included in the text of the message that disseminates a Warning for
another area. (PTWS)
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Tsunami watch is issued to alert emergency management officials and the public of
an event which may later impact the watch area. The watch area may be upgraded to a
warning or advisory - or cancelled - based on updated information and analysis. Therefore,
emergency management officials and the public should prepare to take action. Watches are
normally issued based on seismic information without confirmation that a destructive tsunami
is underway (CARIBE EWS when CTWC is established)

Tsunami wave height greater than 0.5m and/or tsunami run-up greater than 1m; coastal
inundation expected. (NEAMTWS)

Local Tsunami Watch — A message issued to advice participants of the Potential or
confirmed destructive tsunami threat to coasts within about 100 km of the earthquake
epicentre (Interim Service provided by PTWS outside their AOR)

Regional Tsunami Watch — A message issued to advice participants of the Potential or
confirmed destructive tsunami threat to coasts within about 1000 km of the earthquake
epicentre (Interim Service provided by PTWS outside their AOR)

Ocean/Sea-Wide Tsunami Watch — A message issued to advice participants of the Potential
or confirmed destructive tsunami threat to all coasts bordering the Ocean/Sea basin (Interim
Service provided by PTWS outside their AOR)

Tsunami Advisory: The third highest level of tsunami alert. Advisories are issued to coastal
populations within areas not currently in either warning or watch status when a tsunami
warning has been issued for another region of the same ocean. An Advisory indicates that
an area is either outside the current warning and watch regions or that the tsunami poses no
danger to that area. PTWC will continue to monitor the event, issuing updates at least
hourly. As conditions warrant, the Advisory will either be continued, upgraded to a watch or
warning, or ended. (PTWS)

Issued due to the threat of a potential tsunami which may produce strong currents or
waves dangerous to those in or near the water. Coastal regions historically prone to damage
due to strong currents induced by tsunamis are at the greatest risk. The threat may continue
for several hours after the arrival of the initial wave, but significant widespread inundation is
not expected for areas under an advisory. Appropriate actions to be taken by local officials
may include closing beaches, evacuating harbours and marinas, and the repositioning of
ships to deep waters when there is time to safely do so. Advisories are normally updated to
continue the advisory, expand/contract affected areas, upgrade to a warning, or cancel the
advisory. (CARIBE EWS when CTWC is established)

Tsunami wave height less than 0.5m and/or tsunami run-up less than 1m; currents, Bore,
recession, damage in harbours, small inundation on beaches expected. (NEAMTWS)

The status of all bulletins issued by NWPTAC is Tsunami Advisory.

Interim Service provided by PTWS outside their AOR is also known Tsunami Advisory
Service.

Tsunami Information Statement/Bulletin: A message issued to advise IOTWS participants
of the occurrence of a major earthquake with an evaluation that there is either: a) no
widespread tsunami threat but the small possibility of a local tsunami or b) there is no
tsunami threat at all because the earthquake is located inland or deep inside the earth. A
supplement or higher level of alert will be issued if tsunami waves are observed on nearby
sea level gauges. (PTWS/CARIBE-EWS/IOTWS)
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Tsunami Information: A message issued to advise the NEAM recipients of the occurrence
of a major earthquake in the area but with an evaluation that there is no tsunami threat
(NEAMTWS)

Warning Cancellation: A cancellation indicates the end of the damaging tsunami threat. A
cancellation is usually issued after an evaluation of sea level data confirms that a destructive
tsunami will not impact the warned area. A cancellation will also be issued following a
destructive tsunami when sea level readings indicate that the tsunami is below destructive
levels and subsiding in most locations that can be monitored by PTWC (PTWS), CARIBE
EWS.

ALL CLEAR: An “All Clear”, or its equivalent, is usually issued by local authorities following
any type of near or actual disaster to inform the public that it is safe to re-enter evacuated
areas and resume normal activities.

Tsunami Arrival Time: Time when the tsunami appears on the record.
(PTWC/NWPTAC/WCATWC)

Time of the Measurement: Time when the centre measured tsunami amplitude showed in
its bulletin. (PTWC/NWPTAC/WCATWC)

Period: Period of time in minutes from one crest to the next. (PTWS/IOTWS)

Amplitude: For the PTWC and WC/ATWC tsunami amplitude is measured relative to normal
sea level. On the other hand, the NWPTAC reports amplitude in 0.1 meter unit by measuring
half of trough to crest height. (PTWS/CARIBE-EWS/IOTWS)

Coastal Forecast Zones: To ensure interoperability between the RTWPs and NTWCs, it
was decided that all the Indian Ocean RTWPs will use a common spatial data set of specific
“coastal forecast zones” for providing tsunami advisories. Every coastal forecast zone in the
spatial data shall be provided with attributes such as max_beach, max_deep, depth, threat
category, travel times (T1, T2, T3, T4). (IOTWS)

Coastal Forecast Points: Off shore points selected at a certain sea depth till where
estimated tsunami amplitude is calculated by the equation of hydrodynamics. Usually,
tsunami wave height at coast is calculated by Green's law using the values on these points.

THREAT/NO THREAT: A country is considered under THREAT when a predicted positive
wave amplitude = 0.5 metre at the coast at any location in that country. Otherwise, the
country is under NO THREAT. (IOTWS)

Threat Passed: 120 minutes after the last exceedance of 0.5 M threat threshold at last
Member State of that ocean basin (IOTWS)

Service Levels: Three Service Levels are proposed in association with the phased
implementation and maturity of the RTSP “system-of-systems” of IOTWS

o Service Level 1: Interim Service provided currently by JMA and PTWC for
ICG/IOTWS which contain Earthquake source information to determine
potential tsunami threat and travel times. (IOTWS)

o Service Level 2: RTSPs issue more specific tsunami watch information for
NTWCs. The information contains the results of forecast model which provides
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Estimated Wave Amplitude (EWA), Estimate Time of Arrival (ETA), Threat
levels based on model simulations. (IOTWS)

o Service Level 3: RTSPs will develop and implement enhanced tsunami
warning information using Inundation mapping and Risk and Hazard
assessments for NTWCs in association with RTWPs. (I0OTWS)

Max_beach: Maximum positive wave amplitude at the shore-line (IOTWS)

Max_deep: Maximum positive wave amplitude in deep water in each coastal zone (IOTWS)
T1: Time of arrival of the minimum detectable positive amplitude wave (IOTWS)

T2: First exceedance of the threat threshold (IOTWS)

T3: Time of arrival of max_beach (IOTWS)

T4: Time when the last exceedance of the Threat Threshold is forecast (IOTWS)

Final Bulletin: RTSP services shall conclude for a specific event when the expected time for
the last 10 country Threat Threshold to be no longer exceeded has passed + 2 hrs. This
bulletin shall be called a FINAL BULLETIN for the event. (IOTWS)

Double Amplitude: Wave amplitude from a trough to crest or a crest to trough.
(PTWS/WCATWC)

Estimated Amplitude of Tsunami: The highest estimated crest relative to normal sea level
(NWPTAC)

Initial Estimated Arrival Times: Computed from the epicentre of the earthquake to each
forecast point using the physics principle that a wave will travel from point A to point B over
whatever path in the ocean gets it there the fastest. (PTWC/NWPTAC/WCATWC/CARIBE-
EWS/IOTWS)

Tsunami current velocity: The velocity of sea water current caused by tsunami wave,
usually referred to those in a bay or harbour. Tsunami with negative amplitude below normal
sea level may also cause damage to facilities like rafts for oyster farming, etc. because of its
high current velocity.

Earthquake magnitude: The magnitude used is the moment magnitude, Mw. It is more
accurate for large earthquakes than the more common Richter magnitude. The moment
magnitude determined by PTWC for initial products is Mwp, based on the first arriving
seismic P waves. Subsequent estimates of Mw may be made by methods based on later
arriving seismic waves. (PTWS/CARIBE-EWS/IOTWS)

Depth: Focal depth of the earthquake. Seismogically, earthquakes occurring at a depth of
100km or more considered not to generate tsunami regardless of its magnitude. (PTWS/
CARIBE-EWS/IOTWS)

Location: Latitude and longitude of the earthquake. Tsunami is not generated by
earthquakes occurring in inland areas. However, possibilities are not excluded if its epicentre
is located very close to the sea. (PTWS/CARIBE-EWS/IOTWS)
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APPENDIX 2
DESCRIPTION OF DISSEMINATION METHODS

Global Telecommunications System (GTS): The GTS is operated by the World Meteorological
Organization (WMO). This is a dedicated circuit connected to the National Meteorological and
Hydrological Centers (NMHCs) of most countries around the globe. Since the national tsunami
warning responsibility of many countries resides with their national meteorological agency and
since their NMHCs typically have 24x7 operations, this is an effective means for alerting for a
tsunami threat with a text message. Shortcomings of the GTS are that it doesn’t reach some of
the more remote countries like certain Pacific island states or countries where the tsunami
warning responsibility resides with another agency such as the Navy. Also, the GTS doesn’t
widely support the higher bandwidth required for disseminating graphical products such as
tsunami travel time maps or tsunami forecast energy distribution plots.

Aeronautical Fixed Telecommunications Network (AFTN): AFTN is a dedicated circuit that
goes to airfield facilities around the world. Its primary use is for communication of information
related to airfield operations. However, this circuit is often also connected to NMHCs because
they provide airfields with weather information. Through the AFTN, tsunami products are
received by either a 24x7 airfield facility or the NMHC to trigger tsunami protection actions when
necessary. AFTN is currently used only in the PTWS and CARIBE-EWS.

Fax: Most of the NTFPs have designated one or more fax numbers for receiving products from
the operational centres. Limitations are that fax machines may be busy or turned off or out of
order when faxes are disseminated. Faxes also need a way to be quickly recognized when they
come in. Also, faxes are best for text messages or simple black and white graphics.

Email: Most of the NTFPs have designated one or more email addresses for receiving products
from the operational centres. Limitations are that email servers are sometimes down and that
email needs a way to be quickly recognized when it comes in. However, email can support both
text and graphical products.

Web: All of the current operational centres have websites that are used for displaying their
current products and for displaying additional graphical products. Websites are not practical for
alerting NTFPs to an event, but are an excellent way to provide key information about an event
once the event is known. Tsunami Exchange bulletins could be disseminated to designated
NTWCs using password protected websites. To access the website effectively, a TWFP needs
internet access with a reasonable speed. In addition, the website must be capable of handling
the millions of hits that can occur during a major tsunami event.

SMS: Short text messages via Short Message Service (SMS) could be sent out to mobile
phones of authorized users drawing their attention to the occurrence of an earthquake or issue
of a tsunami advisory. SMS could also be broadcast warnings to public.

RSS: Really Simple Syndication (RSS) includes full or summarized text, plus metadata. RSS
feeds benefit publishers by letting them syndicate content automatically. They benefit readers
who want to subscribe to timely updates from favoured websites or to aggregate feeds from
many sites into one place. This could be effectively used for Tsunami Bulletin dissemination.

CAPS: Common Alerting Protocol (CAP) is an XML-based data format for exchanging public
warnings and emergencies between alerting technologies. CAP allows a warning message to be
consistently disseminated simultaneously over many warning systems to many applications.
CAP increases warning effectiveness and simplifies the task of activating a warning for
responsible officials.


http://en.wikipedia.org/wiki/Metadata
http://en.wikipedia.org/wiki/XML
http://en.wikipedia.org/wiki/Emergency_population_warning
http://en.wikipedia.org/wiki/Emergency_population_warning
http://en.wikipedia.org/w/index.php?title=Alerting_technologies&action=edit&redlink=1
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AWIPS: The advanced Weather Information Processing System (AWIPS) is operated by the
U.S. National Weather Service (NWS) to exchange weather information and products between
its offices throughout the country. PTWCs products are entered into AWIPS though U.S.
National Weather Service Telecommunications Gateway (NWSTG) in Silver Spring Maryland.
NWS Weather Forecast Offices that play an important role in the timely dissemination of tsunami
products to the local communities receive U.S TWC products via AWIPS.

NWW: The NOAA Weather Wire is a satellite broadcast service maintained by the NWS to
disseminate weather products domestically in the U.S. PTWC has both uplink and downlink
capabilities on the NWW system.

NAWAS: The National Warning System is a nationwide dedicated vice telephone system
connecting selected national defence, emergency management and coast guard agencies.
PTWC uses NAWAS only when it is action as a backup for WC/ATWC.

HAWAS: The Hawaii Warning system is a state-wide dedicated voice telephone system
connecting selected State Civil Defence, National Guard, Law Enforcement and NWS offices.

IDN: Hawaii State Civil Defence maintains the Interisland Data Network, an email service
utilizing a private TCP/IP circuit that connects PTWC with all Hawaii State and County Civil
Defence offices.

CISN: Web-based tool for first responders, emergency managers, and critical lifeline
organizations to provide reliable access to earthquake information from the CISN and other
networks.
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ANNEX VI

TERMS OF REFERENCE OF THE INTER-ICG TASK TEAM ON TSUNAMI POTENTIAL
ASSESSMENT

The Inter-ICG Task Team on Tsunami Potential Assessment, taking into account the
progress achieved by relevant working groups within the ICGs, shall:

(i) develop a comprehensive list of active subduction zones and other seismotectonic
zones around the globe having potential of generating great tsunamigenic
earthquakes (~8.0 to 9.0);

(i) develop a comprehensive list of « tsunami earthquake » zones (slow earthquakes
capable of generating large tsunamis in comparison to their magnitude);

(iii) explore mechanisms to enhance our knowledge about the potentially tsunamigenic
areas as per items (i) and (ii) provide a report to TOWS-WG in advance of its 5th
Meeting in 2012.

The representatives to the Inter-ICG Task Team on Tsunami Potential Assessment shall
be nominated by their respective ICG Chairpersons, and appointed by the IOC Chair, who will
also appoint the chair of the task team. The IUGG Tsunami Commission will be invited to
nominate two appointed members to this Task Team.

ANNEXE VI

MANDAT DE L’EQUIPE SPECIALE INTER-GIC SUR L’EVALUATION DU POTENTIEL
TSUNAMIGENE

L’Equipe spéciale inter-GIC sur I'évaluation du potentiel tsunamigéne, prenant en compte
les progrés réalisés par les groupes de travail compétents au sein des GIC, s’acquittera des
taches suivantes :

(i) établir une liste compléte des zones de subduction active et d’autres zones
sismotectoniques du globe qui peuvent, potentiellement, générer de forts séismes
tsunamigénes (~8.0 a 9.0) ;

(i) établir une liste compléte de zones « a séismes tsunamigénes » (séismes lents
capables de générer des tsunamis de grande ampleur par rapport a leur
magnitude) ;

(iii) explorer les mécanismes permettant d’améliorer notre connaissance des zones
potentiellement tsunamigénes visées aux alinéas (i) et (ii) ci-dessus et soumettre
un rapport a TOWS-GT a l'avance, avant sa cinquieéme réunion, en 2012.

Les représentants a I'Equipe spéciale inter-GIC sur I'évaluation du potentiel tsunamigéne
seront désignés par les présidents de leurs GIC respectifs et nommés par le Président de la
COl, lequel nommera aussi le Président de 'Equipe spéciale. La Commission de I'UGGI sur les
tsunamis sera invitée a désigner deux membres nommés pour faire partie de I'Equipe special
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ANEXO VI

MANDATO DEL EQUIPO DE TRABAJO DE LOS GIC SOBRE LA EVALUACION DEL
POTENCIAL TSUNAMIGENICO

El Equipo de Trabajo de los GIC sobre la evaluacion del potencial tsunamigénico,
tomando en consideracion los progresos alcanzados por los grupos de trabajo competentes de
los GIC:

(i) elaborara una lista completa de las zonas de subduccién activas y otras zonas
sismotectonicas del mundo, que puedan ocasionar seismos tsunamigénicos de gran
magnitud (de entre 8,0 y 9,0);

(i) elaborara una lista completa de zonas “de seismos tsunamigénicos” (seismos lentos
que pueden generar grandes tsunamis en relaciéon con su magnitud);

(iii) estudiara los mecanismos que permitan mejorar nuestros conocimientos sobre las
zonas potencialmente tsunamigénicas sefaladas en los apartados i) y ii), y
presentara un informe al TOWS-WG antes de su quinta reunién en 2012.

Los representantes que formaran parte del Equipo de Trabajo de los GIC sobre la
evaluacion del potencial tsunamigénico seran designados por los presidentes de sus
respectivos GIC y nombrados por el Presidente de la COIl, que nombrara también al presidente
del Equipo de Trabajo. Se invitara a la Comision de la IUGG sobre Tsunamis a nombrar a dos
de sus miembros para integrar este Equipo de Trabajo.

NMPUNTOXEHWNE VI

KPYI BEQEHUA LENEBOW MPYNMbl MK NO OLEHKE NOTEHUWAIIbHOM OMACHOCTU
LYHAMU

Llenesas rpynna MKl no oueHke noTeHUuanbHOW OMAacCHOCTM LyHamu, npuHMMas BO
BHMMaHue nporpecc, AOCTUrHYTbIN COOTBETCTBYKOWMMM paboynmmn rpynnamm B pamkax MKT,
obecneymBaerT:

(i (i) cocTtaBneHve oxBaTbiBalOLEro BeCb 3€MHOWM Lap BCeobbeMsiowero nepedHs
aKTMBHbIX 30H CyOAyKUMM W APYrMX CEWCMOTEKTOHMYECKUX 30H, obnagaromx
NOTEHLMANOM FEHEPUMPOBAHUSA KPYMHbIX LyHamnobpasylowmx 3emnerpsceHmn (c
marHutygomn 8,0-9,0);

(i) (i) pa3paboTky BCeOOBLEMMIOWErO MNEpPeYHs 30H «3EMNETPACEHUN C  LyHaAMW»
(MeaneHHbIX 3eMneTpsSCeHNn, CNOCOBHbIX reHepupoBaTb KpyMHble LyHaMu Mo
CPaBHEHMIO C X MarHuUTyaon);

(iii) n3yyeHne MexaHM3MOB MO pPaclIMPEHU0 3HaHUM OTHOCUTEMBHO NOTEHUMarbHbIX
LyHamMnobpasyoLmx 30H NPUMEHUTENBHO K NyHKTaM (i) u (i) n npeacTtaBuTb AoKNag
PIr-CruoO sabnaroBpeMeHHO 00 NPOBeAEHNS ee NATOro cosellaHms B 2012 r.

KaHgunpatypbel npeactasutenen B Llenesyto rpynny MKl no oueHke noTeHuuansHOM
OMacHOCTU LyHaMu npeanaralTcs COOTBETCTBYOWMMN Npeaceaatensamu uenesbix rpynn MK
n HasHavawTcs [Mpegcematenem MOK, KoTopbii Takke HasHayaeT npeacenartenst 3ToOM
Llenesown rpynnbl. Kommccum no uyHammn MexxgyHapogHoro cotosa reogesunm n reocgomsmkm (MCIT)
OyaeT npeanoXXeHo Ha3Ha4YMTb CO CBOEW CTOPOHbI ABYX YNEHOB B AaHHyto Lienesyto rpynny.
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Eighth Session of the Joint IOC-WMO-CPPS Working Group on the Investigations of "El Nifio" (Spanish only)

Second Session of the IOC Editorial Board of the International Bathymetric Chart of the Central Eastern Atlantic (Also printed in French)
Tenth Session of the Officers Committee for the Joint IOC-IHO General Bathymetric Chart of the Oceans (GEBCO), USA, 1996

10C Group of Experts on the Global Sea Level Observing System (GLOSS), Fifth Session, USA, 1997

Joint Scientific Technical Committee for Global Ocean Observing System (J-GOOS), Fourth Session, USA, 1997

First Session of the Joint 100-WMO IGOSS Ship-of-Opportunity Programme Implementation Panel, South Africa, 1997

Report of Ocean Climate Time-Series Workshop, Joint GCOS-GOOS-WCRP Ocean Observations Panel for Climate, USA, 1997

IOC/WESTPAC Co-ordinating Committee for the North-East Asian Regional Global Ocean Observing System (NEAR-GOOS), Second Session,
Thailand, 1997
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First Session of the IOC-IUCN-NOAA Ad hoc Consultative Meeting on Large Marine Ecosystems (LME), France, 1997
Second Session of the Joint GCOS-GOOS-WCRP Ocean Observations Panel for Climate (OOPC), South Africa, 1997

Sixth Session of the I0C Editorial Board for the International Bathymetric Chart of the Caribbean Sea and the Gulf of Mexico, Colombia, 1996
(also printed in Spanish)

Seventh Session of the IODE Group of Experts on Technical Aspects of Data Exchange, Ireland, 1997

I0C-WMO-UNEP-ICSU Coastal Panel of the Global Ocean Observing System (GOOS), First Session, France, 1997

Second Session of the IOC-IUCN-NOAA Consultative Meeting on Large Marine Ecosystems (LME), France, 1998

Sixth Session of the IOC Consultative Group on Ocean Mapping (CGOM), Monaco, 1997

Sixth Session of the Tropical Atmosphere - Ocean Array (TAO) Implementation Panel, United Kingdom, 1997

First Session of the IOC-WMO-UNEP-ICSU Steering Committee of the Global Ocean Observing System (GOOS), France, 1998

Fourth Session of the Health of the Oceans (HOTO) Panel of the Global Ocean Observing System (GOOS), Singapore, 1997

Sixteenth Session of the Joint IOC-IHO Guiding Committee for the General Bathymetric Chart of the Oceans (GEBCO), United Kingdom, 1997
First Session of the IOC-WMO-UNEP-ICSU-FAO Living Marine Resources Panel of the Global Ocean Observing System (GOOS), France, 1998

Fourth Session of the I0C Editorial Board for the International Bathymetric Chart of the Western Indian Ocean (IOC/EB-IBCWIO-IW3), South Africa,
1997

Third Session of the Joint GCOS-GOOS-WCRP Ocean Observations Panel for Climate (OOPC), France, 1998

Seventh Session of the Joint IOC-JGOFS C02 Advisory Panel Meeting, Germany, 1997

Implementation of Global Ocean Observations for GOOS/GCOS, First Session, Australia, 1998

Implementation of Global Ocean Observations for GOOS/GCOS, Second Session, France, 1998

Second Session of the IOC-WMO-UNEP-ICSU Coastal Panel of the Global Ocean Observing System (GOOS), Brazil, 1998

Third Session of IOC/WESTPAC Co-ordinating Committee for the North-East Asian Regional - Global Ocean Observing System (NEAR-GOOS),
China, 1998

Ninth Session of the Joint IOC-WMO-CPPS Working Group on the Investigations of 'El Nifio', Ecuador, 1998 (Spanish only)

Seventh Session of the IOC Editorial Board for the International Bathymetric Chart of the Mediterranean and its Geological/Geophysical Series,
Croatia, 1998

Seventh Session of the Tropical Atmosphere-Ocean Array (TAO) Implementation Panel, Abidjan, Cote d'lvoire, 1998

Sixth Session of the IODE Group of Experts on Marine Information Management (GEMIM), USA, 1999

Second Session of the IOC-WMO-UNEP-ICSU Steering Committee of the Global Ocean Observing System (GOQOS), China, 1999
Third Session of the IOC-WMO-UNEP-ICSU Coastal Panel of the Global Ocean Observing System (GOOS), Ghana, 1999

Fourth Session of the GCOS-GOOS-WCRP Ocean Observations Panel for Climate (OOPC); Fourth Session of the WCRP CLIVAR Upper Ocean
Panel (UOP); Special Joint Session of OOPC and UOP, USA, 1999

Second Session of the IOC-WMO-UNEP-ICSU-FAQO Living Marine Resources Panel of the Global Ocean Observing System (GOOS), France, 1999
Eighth Session of the Joint IOC-JGOFS CO2 Advisory Panel Meeting, Japan, 1999

Fourth Session of the IOC/WESTPAC Co-ordinating Committee for the North-East Asian Regional — Global Ocean Observing System
(NEAR-GOOS), Japan, 1999

Seventh Session of the IOC Consultative Group on Ocean Mapping (CGOM), Monaco, 1999

Sixth Session of the IOC Group of Experts on the Global Sea level Observing System (GLOSS), France, 1999

Seventeenth Session of the Joint IOC-IHO Guiding Committee for the General Bathymetric Chart of the Oceans (GEBCO), Canada, 1999

Comité Editorial de la COI para la Carta Batimétrica Internacional del Mar Caribe y el Golfo de Mexico (IBCCA), Septima Reunidn, Mexico, 1998
10C Editorial Board for the International Bathymetric Chart of the Caribbean Sea and the Gulf of Mexico (IBCCA), Seventh Session, Mexico, 1998
Initial Global Ocean Observing System (GOOS) Commitments Meeting, IOC-WMO-UNEP-ICSU/Impl-I11/3, France, 1999

First Session of the ad hoc Advisory Group for IOCARIBE-GOOS, Venezuela, 1999 (also printed in Spanish and French)

Fourth Session of the IOC-WMO-UNEP-ICSU Coastal Panel of the Global Ocean Observing System (GOOS), China, 1999

Eighth Session of the IOC Editorial Board for the International Bathymetric Chart of the Mediterranean and its Geological/Geophysical Series,
Russian Federation, 1999

Third Session of the IOC-WMO-UNEP-ICSU-FAO Living Marine Resources Panel of the Global Ocean Observing System (GOOS), Chile, 1999
Fourth Session of the IOC-WMO-UNEP-ICSU-FAO Living Marine Resources Panel of the Global Ocean Observing System (GOOS). Hawaii, 2000
Eighth Session of the IODE Group of Experts on Technical Aspects of Data Exchange, USA, 2000

Third Session of the IOC-IUCN-NOAA Consultative Meeting on Large Marine Ecosystems (LME), France, 2000

Fifth Session of the IOC-WMO-UNEP-ICSU Coastal Panel of the Global Ocean Observing System (GOOS), Poland, 2000

Third Session of the IOC-WMO-UNEP-ICSU Steering Committee of the Global Ocean Observing System (GOOS), France, 2000

Second Session of the ad hoc Advisory Group for IOCARIBE-GOQOS, Cuba, 2000 (also printed in Spanish and French)

First Session of the Coastal Ocean Observations Panel, Costa Rica, 2000

First GOOS Users' Forum, 2000

Seventh Session of the Group of Experts on the Global Sea Level Observing System, Honolulu, 2001

First Session of the Advisory Body of Experts on the Law of the Sea (ABE-LOS), France, 2001 (also printed in French)

Fourth Session of the IOC-WMO-UNEP-ICSU Steering Committee of the Global Ocean Observing System, Chile, 2001

First Session of the IOC-SCOR Ocean CO, Advisory Panel, France, 2000

Fifth Session of the GCOS-GOOS-WCRP Ocean Observations Panel for Climate (OOPC), Norway, 2000 (electronic copy only)

Third Session of the ad hoc Advisory Group for IOCARIBE-GOOS, USA, 2001 (also printed in Spanish and French)

Second Session of the Coastal Ocean Observations Panel and GOOS Users' Forum, Italy, 2001

Second Session of the Black Sea GOOS Workshop, Georgia, 2001

Fifth Session of the IOC/WESTPAC Co-ordinating Committee for the North-East Asian Regional — Global Ocean Observing System
(NEAR-GOOS), Republic of Korea, 2000

Second Session of the Advisory Body of Experts on the Law of the Sea (IOC/ABE-LOS), Morocco, 2002 (also printed in French)
Sixth Session of the Joint GCOS-GOOS-WCRP Ocean Observations Panel for Climate (OOPC), Australia, 2001 (electronic copy only)
Cancelled
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Second Session of the IOC-SCOR Ocean CO, Advisory Panel, Honolulu, Hawaii, U.S.A, 2002 (electronic copy only)

10C Workshop on the Establishment of SEAGOOS in the Wider Southeast Asian Region, Seoul, Republic of Korea, 2001
(SEAGOQS preparatory workshop) (electronic copy only)

First Session of the IODE Steering Group for the Resource Kit, USA, 19-21 March 2001
Fourth Session of the IOC-IUCN-NOAA Consultative Meeting on Large Marine Ecosystems (LMEs), France, 2002
Seventh Session of the IODE Group of Experts on Marine Information Management (GEMIM), France, 2002 (electronic copy only)

Sixth Session of IOC/WESTPAC Coordinating Committee for the North-East Asian Regional - Global Ocean Observing System (NEAR-GOOS),
Republic of Korea, 2001 (electronic copy only)

First Session of the Global Ocean Observing System (GOOS) Capacity Building Panel, Switzerland, 2002 (electronic copy only)
Fourth Session of the ad hoc Advisory Group for IOCARIBE-GOOS, 2002, Mexico (also printed in French and Spanish)

Fifth Session of the IOC Editorial Board for the International Bathymetric Chart of the Western Indian Ocean (IBCWIO), Mauritius, 2000
Third session of the Editorial Board for the International Bathymetric Chart of the Western Pacific, Chine, 2000

Third Session of the Coastal Ocean Observations Panel and GOOS Users' Forum, Vietnam, 2002
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