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Executive Summary

The 26 December 2004 tsunami in the Indian Ocean killed over 230,000 people, displaced
more than 1 million people and left a trail of destruction. Considering that the Caribbean is a
region prone to tsunamis, and recognising the need for an early warning system, the
Intergovernmental Coordination Group (ICG) for the Tsunami and other Coastal Hazards
Warning System for the Caribbean and Adjacent Regions (CARIBE EWS) was established in
2005 as a subsidiary body of the IOC-UNESCO with the purpose of providing assistance to
all Member States of the region to establish their own regional early warning system.

The main objective of the CARIBE EWS 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 four key components: hazard monitoring and detection; hazard assessment;
warning dissemination; and community preparedness and response. The Pacific Tsunami
Warning Centre (PTWC) in Hawaii is the interim tsunami warning service provider for the
Caribbean. The West Coast and Alaska Tsunami Warning Centre (WC/ATWC) is providing
tsunami warning service for the USA territories in the Caribbean region.

The magnitude 7.0 earthquake in Haiti on the 12 January 2010 was one of the most severe
earthquakes that occurred in this country in the last 100 years. It caused a large number of
casualties and material destruction.In addition, the earthquake generated a tsunami that
caused a runup of 3m at both Jacmel and Petit Paradis, Haiti and Im in Pedernales,
Dominican Republic. Furthermore, it was recorded with an amplitude of 12 cm (peak to
trough) at the Santo Domingo sea level station in the Dominican Republic. The arrival time
was at 22:40 UTC, namely 47 minutes after the earthquake occurred. This tsunami recalled
the need to effectively implement the CARIBE EWS to be prepared for future potentially
destructive tsunamis in the region.

The event therefore presented an ideal opportunity to evaluate the performance of the
CARIBE EWS to highlight both the strengths and weaknesses of the system, to identify areas
that require further attention, and to provide a benchmark of the present status of the system.
The UNESCO IOC Secretariat for the CARIBE EWS sent out a post-event survey
questionnaire to Member States and territories that have identified their Tsunami Warning
Focal Points (TWFP). Out of 28 questionnaires sent out, 23 responses were returned to the
CARIBE EWS Secretariat in Paris. The objectives of the survey were to confirm that the
NTWCs received bulletins from the interim advisory service in a timely manner, to determine
what actions were taken by the NTWCs, and to find out if the Member States activated their
emergency response plans based on the available information.

The survey was very useful to get an overview of the current status of the CARIBE EWS.
Tsunami bulletins were received timely by most of the countries that answered the survey.
On the other hand, it was identified that sea level was scarcely monitored during the event,
and that some National Warning Centres (NWC) do not know how to access sea level data
over the GTS or over the IOC Sea Level Observation Facility website. Most NWCs did not
use any numerical models during the event. It was observed, as well, that countries placed in
watch level were able to distribute warnings and even preventively evacuate some areas.

It is beyond the scope of this report to conduct a detailed interpretation of the results, and the
survey results have been presented so that individual Member States and the ICG can draw
conclusions from this exercise and decide on future action. Although progress has been made
since 2005, it should be recognized that the CARIBE EWS is not yet fully implemented and
much remains to be done to bring the system to full operational status. The ICG will continue
to monitor the system to ensure continuous improvement during the development phase.
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Résumé exécutif

Le tsunami de 1'océan Indien du 26 décembre 2004 a fait plus de 230 000 victimes, causé le
déplacement de plus d'un million de personnes et apporté son lot de destructions. Compte
tenu que les Caraibes sont une région sujette aux tsunamis, et vu la nécessité d'un systéme
d'alerte précoce, un Groupe intergouvernemental de coordination du Systéme d'alerte aux
tsunamis et aux autres risques cotiers dans la mer des Caraibes et les régions adjacentes
(GIC/CARIBE-EWS) a été créé en 2005 en tant qu'organe subsidiaire de la COI de
I'UNESCO, dans le but de préter assistance a I'ensemble des Etats membres de la région pour
qu'ils mettent en place un systéme régional d'alerte précoce.

Le CARIBE-EWS est principalement chargé d'identifier et de limiter les risques que font
peser les tsunamis locaux et lointains. L'objectif est de créer un systéme d'alerte pleinement
intégré de bout en bout, comprenant quatre composantes clés : surveillance et détection des
risques ; évaluation des risques ; diffusion des alertes; préparation et réponse des
communautés. C'est le Centre d'alerte aux tsunamis dans le Pacifique (PTWC) de Hawaii qui,
a titre provisoire, fournit des services d'alerte aux tsunamis aux pays des Caraibes, le Centre
d'alerte aux tsunamis de la cote Ouest et de 1'Alaska (WCATWC) offrant ses services d'alerte
aux territoires des Etats-Unis dans la région.

Le séisme de magnitude 7 (Mw 7) survenu le 12 janvier 2010 en Haiti a 21 h 53 TU est 1'un
des plus graves qu'ait connu ce pays depuis un siecle. Il a fait un grand nombre de tués et de
blessés et provoqué d'importants dégats matériels. Par ailleurs, le séisme a donné lieu a un
tsunami, produisant un « runup » de 3 m aussi bien a Jacmel qu'a Petit Paradis (Haiti) et
d’l m a Pedernales (République dominicaine). Le Centre d’alerte aux tsunamis dans le
Pacifique (PTWC) & Hawaii (Etats-Unis d’Amérique) a publié¢ un avis d’alerte au tsunami
pour Haiti, Cuba, les Bahamas et la République dominicaine a 22 h 03 TU (soit dix minutes
aprés I’événement). L'amplitude du tsunami a été mesurée a 12 cm (du sommet au creux) a la
station de surveillance du niveau de la mer de Saint-Domingue (République dominicaine), ou
il s'est produit a 22 h 40 TU, soit 47 minutes apres le séisme. Il nous rappelle la nécessité
d'améliorer l'efficacit¢ du CARIBE-EWS, afin d'étre préparés a de futurs tsunamis
potentiellement destructeurs dans la région.

Cet événement a donc offert une occasion idéale d'évaluer la performance du CARIBE-EWS,
afin de mettre en évidence les forces et les faiblesses du systéme, de repérer les domaines
exigeant une attention supplémentaire et d'offrir un point de référence sur I'état actuel du
systéme. La COI de 'UNESCO a adressé un questionnaire d'enquéte sur les conséquences de
la catastrophe aux Ftats membres et aux territoires ayant désigné des Points focaux pour
l'alerte aux tsunamis (TWFP). Sur les 28 questionnaires envoyés, le Secrétariat du CARIBE-
EWS a regu 23 réponses. L'objectif était de savoir si les Centres nationaux d'alerte aux
tsunamis (NTWC) avaient recu en temps opportun les bulletins du service consultatif
intérimaire, quelles mesures les NTWC avaient prises, et si les Etats membres avaient mis en
ceuvre leurs plans de réponse a l'urgence a partir des informations transmises. Les principaux
résultats sont les suivants (on trouvera le rapport complet dans le n° 90 de la Série technique
de la COI, le résumé exécutif étant traduit dans les six langues officielles de 'UNESCO) : (1)
Les bulletins relatifs aux tsunamis ont ét€¢ recus en temps opportun par la plupart des pays
ayant répondu a l'enquéte. (2) Le niveau de la mer n'a quasiment pas été surveillé pendant
I'événement. (3) Certains Centres d'alerte nationaux (NWC) ne savent pas consulter les
données concernant le niveau de la mer via le GTS ou le site Internet du Service
d'observation du niveau de la mer de la COIl. Le GIC du CARIBE-EWS prend des
dispositions afin de remédier a ces lacunes. On a ¢galement observé que les pays placés en
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¢tat de veille ont été capables de donner l'alerte et méme d'évacuer certaines zones a titre
préventif.

Il n'entre pas dans le cadre du présent rapport d'offrir une interprétation détaillée des résultats
de l'enquéte, qui ont été présentés de facon a permettre aux Etats membres et au Groupe
intergouvernemental de coordination (GIC) au niveau régional de tirer les conclusions de cet
exercice et de décider de 1'action future. Bien que des progres aient été accomplis depuis 2005,
il convient de reconnaitre que le CARIBE-EWS présente encore des lacunes et que beaucoup
reste a faire pour que le systéme soit pleinement opérationnel. Le GIC continuera de
superviser ce dispositif et d'apporter des améliorations en permanence pendant la phase de
mise en place.
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Resumen dispositivo

El tsunami ocurrido el 26 de diciembre de 2004 en el Océano indico causé la muerte de mas
de 230.000 personas, produjo mas un millén de refugiados y dejo una estela de devastacion.
Siendo el Caribe una regiéon expuesta a los tsunamis y al reconocerse la necesidad de
disponer de un sistema de alerta temprana, se creé en 2005 el Grupo Intergubernamental
de Coordinacion (ICG) del Sistema de Alerta contra los Tsunamis y otras Amenazas
Costeras en el Caribe y Regiones Adyacentes (CARIBE-EWS), en calidad de 6rgano
subsidiario de la Comision Oceanografica Intergubernamental (COI) de la UNESCO, con el
fin de prestar asistencia a todos los Estados Miembros de la regién para que crearan su
propio sistema regional de alerta temprana.

El propdsito fundamental del CARIBE-EWS consiste en detectar y atenuar los riesgos que
entrafian los tsunamis, tanto locales como distantes. El objetivo es crear un sistema de
alerta integral compuesto de cuatro elementos fundamentales: vigilancia y detecciéon de
riesgos, evaluacion de riesgos, difusion de mensajes de alerta y preparacién y respuesta
comunitarias. ElI Centro de Alerta contra los Tsunamis en el Pacifico (PTWC) de Hawai
presta con caracter provisional servicios de alerta contra tsunamis en el Caribe. El Centro
de Alerta contra los Tsunamis de Alaska y la Costa Occidental (WC/ATWC) proporciona
servicios de alerta contra los tsunamis a los territorios de los Estados Unidos de América
situados en la region del Caribe.

El terremoto de magnitud 7,0 Mw que sacudi6 a Haiti el 12 de enero de 2010 a las 21.53
horas UTC fue uno de los mas intensos registrados en ese pais en los ultimos 100 afos. El
seismo causé un gran numero de victimas e ingentes dafios materiales. Ademas, el
terremoto generd un tsunami que dio lugar a una altura de inundacién de tres metros en
Jacmel y Petit Paradis (Haiti) y de un metro en Pedernales (Republica Dominicana). El
Centro de Alerta contra los Tsunamis en el Pacifico (PTWC) de Hawai (Estados Unidos de
América) emitid un aviso sobre tsunami para Haiti, Cuba, Las Bahamas y la Republica
Dominicana a las 22.03 UTC (10 minutos después del acontecimiento). El tsunami se
registrd una amplitud de 12 cm (entre valle y cresta) en la estacidon mareografica de Santo
Domingo (Republica Dominicana), donde la hora de llegada fue las 22.40 UTC, 47 minutos
después de que sobreviniera el terremoto. Este tsunami puso una vez mas de manifiesto la
necesidad de organizar eficazmente el CARIBE-EWS, en previsién de futuros tsunamis que
podrian tener un efecto devastador en la region.

Por lo tanto, este suceso ofrecié una oportunidad ideal para evaluar el funcionamiento del
CARIBE-EWS con el fin de resaltar tanto los puntos fuertes como las deficiencias del
sistema, definir los aspectos que necesitan mas atencién y establecer su situacion actual
como punto de referencia para el futuro. La COIl de la UNESCO envi6 un cuestionario sobre
este tsunami a los Estados Miembros y territorios que habian designado a sus puntos
focales de alerta contra los tsunamis (TWFP). De los 28 cuestionarios remitidos, se
recibieron 23 respuestas en la Secretaria del CARIBE-EWS. Los objetivos de la encuesta
eran confirmar que los Centros nacionales de alerta contra los tsunamis (NTWC) habian
recibido a tiempo los boletines del servicio provisional de alerta, determinar qué medidas
habian adoptado dichos Centros y averiguar si los Estados Miembros habian activado sus
planes de respuesta de emergencia sobre la base de la informaciéon disponible. Los
principales resultados (el informe completo figura en el N° 90 de la Coleccién técnica de la
COl, cuyo resumen se tradujo a las 6 lenguas de trabajo de la UNESCO) son los siguientes:
1) la mayoria de los paises que respondieron al cuestionario habian recibido oportunamente
los boletines sobre el tsunami; 2) se constatoé que se habia vigilado escasamente el nivel del
mar durante el evento; 3) algunos de los centros nacionales de alerta no saben acceder a
los datos relativos al nivel del mar mediante el Sistema Mundial de Telecomunicacién (SMT)
ni a través del sitio web del servicio de observacion del nivel del mar de la COIl. El GIC del
CARIBE-EWS esta tomando medidas para corregir estos tres puntos. Asimismo se pudo
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observar que los paises a los que se habia alertado habian podido difundir avisos e incluso
realizar evacuaciones preventivas en determinadas zonas.

La interpretacion pormenorizada de los resultados de estas medidas excederia el marco del
presente informe, y los resultados de la encuesta se han presentado a fin de que los
Estados Miembros y el Grupo Intergubernamental de Coordinacion (ICG) de la region
puedan extraer conclusiones de la operacién y adoptar decisiones acerca de la accion
futura. Aunque desde 2005 se han realizado algunos progresos, hay que reconocer que el
CARIBE-EWS todavia no se ha establecido integramente y queda mucho por hacer para
que el sistema esté en condiciones de pleno funcionamiento. El ICG seguira velando por su
mejora permanente durante la fase de desarrollo.
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Pa6ouee pestome

26 nexabps 2004 r. nynamu B MuaniickoMm okeane yHecno >ku3Hu Oonee 230 000 yenoBek,
IPUBEJIO K IEpeceleHuIo 0ojiee OJHOI0 MUJUIMOHA YEJOBEK M OCTAaBUJIO 3a COOOM
paspylInTeNbHbIA ciiel. YuuTbiBas, uTo crpaHbl KapubGckoro OacceiiHa NOABEpPKEHBI
BO3JCUCTBUIO I[yHaMH, ¥ TIpU3HABas HEOOXOAWMOCTh CO3/aHUS CHUCTEMBI PpaHHETO
npenynpexaeHus, B 2005 r. 6puta yupexxaeHa MexXIpaBUTEIbCTBEHHAs! KOOPIAMHAIIMOHHAS
rpynna MOK (MKI') no Cucrteme mnpeaynpexaeHHss O ILyHaMH M OINACHOCTU JPYIrHX
OenctBuii B mpuOpexkHbIX paiioHax KapuOGckoro OacceiiHa W HpUJIETaOIIMX PErMOHOB
(KAPUB-CPII) B xauectBe BciomoratensHoro oprana FOHECKO/MOK B nensx okasanus
IIOMOIM BCEM TOCYyJapCcTBaM — 4JEHaM JTOr0 pErHoHa B CO3/JaHUU COOCTBEHHOMU
PErHOHAIBHOM CUCTEMBI pAHHETO MPEIYTPEXKICHUSI.

OcHoBHas 3amaua KAPUB-CPII 3akmrouaercss B BBISIBICHUM M CMSITYEHHH ITOCIIEICTBUH
OIIaCHOCTEH, BO3HUKAIOLIUX B CBA3M C MECTHBIMU M yJaJCHHBIMU ITyHaMu. Llenbio siBiseTcs
CO3JJaHUE  MOJHOCTbIO  MHTEIPUPOBAHHON  CKBO3HOM  CHUCTEMBI  MNpPEAYNpPEXKACHUS,
BKJIIOYAIOIIEH YEThIpE OCHOBHBIE KOMIIOHEHTA: MOHUTOPUHI U OOHApy»XEHHE ONacHOCTH;
OLIGHKa OMAacCHOCTH; OMOBEIICHHE; 00ecieueHue TOTOBHOCTH OOIIMH U MEpPHI pearupoBaHUs.
Tuxookeanckuil uentp npeaynpexaeHus o myHamu (IITBLI), pacrionoxxennblil Ha ["aBaifsix,
Ha BPEMEHHOW OCHOBE MPEIOCTaBIseT MHPOPMAIUIO O HAOMIOJEHUM 32 LyHAMH CTpaHaMm
KapuOckoro 0acceiina. LleHTp npeaynpexaeHus o lyHaMy Ha 3alaJHOM Mmodepexbe/Anscke
(3II/ATBII) oTBewaet 3a npeaynpexacHus o myHamu Ha tepputopusix CIIA B Kapubckom
Oacceiine.

3emeTpsceHre MarHuTynoi 7 6amios, npousomenmee Ha ['antu 12 ssaBaps 2010 r. B 21.53
BKB (BcemupHOE KOOPIMHHUPOBAHHOE BpeMsi), ObIJIO OJTHUM U3 CHIIBHEHIINX 3eMIICTPSCCHUN
B JTOM cTpaHe 3a mnociegHue cro JeT. OHO CONpOBOXAAJIOCh MHOTIOYHMCIEHHBIMU
YEJIOBEYECKUMH  JKEpPTBAaMH M MaTepUalbHBIMU  paspymieHusmMu. Ilommmo  3Toro,
3eMJIETPSICEHUE BBI3BAJIO I[yHAaMU C HAKaTOM BOJHBI, JIOCTUTABIIMM TPEX METPOB Y T.
Kakmens u nepeBHu Iltu-Ilapagu (I'autn) m ogHoro merpa B npoBuHuuu llenepnanec
(Tomunukanckas Pecriyonuka). Tuxookeanckuii meHTp npeaynpexacHus o mynamu (ITTBILY)
Ha ["aBaiisx (CILIA) uznan omoBemienne o iyHamu i ['autu, KyOsi, baramckux OctpoBoB
n Jlomunukanckoit Pecryonuku B 22.03 BKB (uepe3 10 munyT mocne coobitust). CraHmus
no wu3MepeHuto ypoBHs Mops Canto-Jlommuro B JlomuHukaHckod PecmyOGnuke
3aperucTpupoBalla IyHaMH aMIUIMTYJIO0W 12 cM (MeXIy MakCUMaJbHbIM U MHHHUMAaJIbHBIM
3HAYCHUSIMH); MPUXOJ IyHaMu Obu1 3apeructpupoBan B 22.40 BKB, T.e. uepe3 47 mMunHyT
nocjae Havajga 3emierpsiceHus. llyHamMu HamoMHWIO O HEOoOXOAMMOCTH —CO3JaHMs
spdpextuBHOi KAPUB-CPII B wmemsx NOATOTOBKM K BO3MOXKHOMY pPa3pyLIUTEIHLHOMY
I[lyHaMH B JaHHOM PETrHOHE.

Takum 00pa3oM, 3TO COOBITHE NPEIOCTABISCT HICATHHYIO BO3MOXKHOCTH JUISI OIICHKH
addextuBHOCcTH AesTenbHOCTH KAPUB-CPII B mensx BeimeneHUs CHIBHBIX CTOPOH U
HEJOCTAaTKOB CUCTEMBI, OIPeIeJICHHsS 00JIacTel, TPEOYIONUX JOMOTHUTEIHFHOTO BHUMAHUS, U
MIPEACTABICHUS KOHTPOJBHBIX ITOKA3aTENEe HBIHEIIHErO COCTOSIHUS cUCTeMBL. C IeNbro
npoBeaenus: oocnenoanuss KOHECKO/MOK nanpaBuia mociie 3Toro coObITHSI BOIPOCHUK
rocyJapcTBaM-4wIeHaM W TEPPUTOPHUSAM, KOTOPBIE OIPEACIIUIN CBOM KOOPIWHALIMOHHBIE
uentpsl npenynpexaenus o nyHamu (KIIL). Cekperapuatr KAPUB-CPII nonyuun 22 orBeta
Ha 28 HampaBJIEHHBIX BONPOCHUKOB. Llemm 3TOoro 00CIenoBaHUS COCTOSIIA B TOM, YTOOBI
MOATBEPAUTh, UTO HAlUMUOHAJIbHBIE ILEHTPbl mpexaynpexaeHuss o myHamu (HLIIIILY)
CBOEBPEMEHHO MOIYYHIN OIOJJIETEHH OT LIEHTPOB NMPEAYNPEKICHUS O I[yHaMU, BPEMEHHO
OTBEYAIOLIUX 3@ TOT PEruoH, onpenenuts Mepsl, npuHarseie HIIIL, u BeIACHUTH, pUBENIH
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T B ICMICTBHE TrOCyIapCTBA-UICHBI CBOU IIAaHBI PEardpOBaHUs B UYPE3BbIUAHHBIX CUTYaIUAX
Ha OCHOBeE mpenoctaBieHHOW mH(opmanuu. OcHOBHBIE BBIBOJBI (MONMHBIA Aokiamx Ne 90 B
Cepun texunueckux nokmnagoB MOK u pabouee pestome, nepeBeIcHHOE Ha MIECTh pabOYMX
s3pik0B FOHECKO) 3akmrowatrorcs B ciemyromeM: (1) OOJIBIIMHCTBO CTpaH, NMPUHSBIIAX
ydacTHe B 0OCJIeIOBaHWHU, BOBpPEMs IOJY4YWJIM OIOJUIETEHH MO IfyHamu; (2) BO Bpems
CTUXUHHOTO O€/ICTBUS MOYTH HE MPOBOAMJIICS MOHUTOPHHI YPOBHS Mops; (3) HEKOTOpbIe
(HLIIT) He 3HaIOT, KaK MOJYYUTh NOCTYN K JaHHBIM 00 ypoBHe Mops depe3 ['CT umu BeO-
caiT, mocBsmeHHbi Mexannzmy MOK no wnaGmoaenuto 3a yposHem mopsi. MKI/KAPUB-
CPIl npuHMMaeT Mepbl Ui HUCIPABICHUS TOJOXKEHUS B OTHOIICHHWH TPeX MOCIETHUX
MyHKTOB. BbUIO Takke OTMEUeHO, YTO CTpaHbl, Ie ObLT BBEACH PEXHUM MOBBIIICHHON
TOTOBHOCTH, CMOTJIM PaclpOCTPAHUTH TPEBOXKHBIE COOOIIEHUS M JaKe B IMPEBEHTUBHOM
MOPSIZIKE YBAKYUPOBATH KUTEIECH HEKOTOPHIX PAalOHOB.

[TonpoOHas MHTEpIIpEeTaIUs MOMYYCHHBIX TaHHBIX BBIXOJUT 32 pAMKH HACTOSIIETO JO0KIaja,
OJTHAKO pe3yJIbTaTbl OOCIIEAOBaHUS TNPEACTABIECHbl TAaKMM O00pa3oM, 4YTO OT/EJIbHBIE
roCy/apcTBa-uieHbl UM pervoHaibHas MeXIpaBUTEIbCTBEHHAs KOOpPAMHALMOHHAS TpyIIa
(MKT') MoryT caenaTh BBIBOJbI HA €M0 OCHOBAaHMM U MPUHSATH pelleHHe O OyayluX Mepax.
Hecmotps Ha nporpecc, nocturaytbii nocie 2005 r., cnenyer npusHath, yto KAPUB-CPIT
[IOKAa HE PEaJIM30BaHA B [IOJHOM 00BbEME, U MPEJCTOUT €Ille MHOTO€ CAEIaTh AJs JOBEACHUS
3TOM CUCTEMBI /10 MOJHOrO omnepaTuBHOro cocrosHus. MKI™ Oyzaer u nanee ocymiecTBIATH
MOHUTOPHHI CUCTEMBI B LIEJIAX 00€CIeUeHHsl €€ IOCTOSHHOIO COBEPIIEHCTBOBAHNUS HA JTale
(bopmMHUpOBaHUSI.
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1. Introduction

1.1 Background

The 26 December 2004 tsunami killed over 230,000 people, displaced more than 1 million
people and left a trail of destruction around the coasts of the Indian Ocean. Although the
tsunami took over 2 hours to cross the Bay of Bengal, more than 50,000 in India, Sri Lanka,
Maldives and East Africa lost their lives. An early warning system would have saved many
thousands of lives, but none was in place at the time.

The Caribbean is an area of relatively high seismicity as it is surrounded by subduction zones
that are potential sources of tsunamigenic earthquakes (e.g. McCann, 2006; Miiller et al.,
1999; NGI, 2009¢). As a consequence, large zones of the Caribbean region are vulnerable to
earthquake, volcano and landslide induced tsunamis. During the last 500 years, the Caribbean
has experienced devastating tsunamis that have caused incalculable damage (NGI, 2009a). As
an example, the tsunami in Dominican Republic in 1946 claimed over 1,500 lives.

Recognising the need for an early warning system specially after the lessons learnt from the
2004 Indian Ocean tsunami, 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 assistance to all Member States of the region to establish their
own regional early warning system. The ICG/CARIBE EWS had its first meeting in
Bridgetown, Barbados, in January 2006, and since then has met three more times. (Venezuela,
2007; Panama, 2008; and Martinique 2009).

The main objective of the CARIBE EWS 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 four key components: hazard monitoring and detection; hazard assessment;
warning dissemination; and community preparedness and response.

The CARIBE EWS is owned by the Member States of the Caribbean Region and requires a
high degree of international and multilateral cooperation, under the governance of IOC. It is

designed according to well-defined operational standards which are uniformly implemented
across the broad range of activities of the CARIBE EWS.

The Pacific Tsunami Warning Centre (PTWC) in Hawaii is the interim tsunami warning
service provider for the Caribbean. The West Coast and Alaska Tsunami Warning Centre
(WC/ATWC) is providing tsunami warning service for the USA territories in the Caribbean
region. The tsunami warning duty should be assumed by the proposed Caribbean Tsunami
Warning Centre (CTWC). The United States has introduced their phased approach to develop
the CTWC, which establishes three planning phases, each with a discrete decision point that
determines whether to proceed to the next phase.

Moreover, significant progress has also been made towards the establishment of the
Caribbean Tsunami Information Centre (CTIC) in Barbados. The CTIC will be established
thanks to a three-year funding agreement between UNDP Barbados and the OECS
Subregional Office, the Government of Italy and the Government of Barbados, under the
framework of the project “Enhancing Resilience to reduce vulnerability in the Caribbean”.

2-1
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At the national level, each Member State is responsible for issuing warnings to its own
citizens through their National Tsunami Warning Centres (NTWC) or the designated
authorities. These warnings are based either on the NTWC’s own analysis of the situation,
on the advisory messages received from PTWC and WC/ATWC (and some other sources), or
on a combination of both.

At the local level, coastal communities must be prepared to respond to warnings received
through national dissemination channels. This is perhaps the greatest long term challenge
facing the CARIBE EWS.

1.2 Status of CARIBE EWS as of 31 December 2009

Since 2006 there has been considerable progress in the installation of vital earthquake and
tsunami detection equipment. As of 31 December 2009, there are over 110 seismic stations
with real-time seismic data exchange capabilities in the Caribbean region. These stations are
operated by local, regional and global seismic networks. Earthworm and SeisComP are used
for the real-time exchange of seismic data. Seismic data exchange for tsunami warning
purposes is progressing well in the region. Results from the USGS Network Capability
Modelling study indicate that the CARIBEEWS minimum performance criteria can be
achieved with the 121 station core seismic network. Of the 121 stations, there are 10 stations
for which funding has yet to be identified. Efforts are also underway to engage the network
operators of existing core stations but for which there is no real time data exchange.

In addition, significant improvement has been achieved in terms of sea level monitoring
coverage. 100 sea level stations, including 94 coastal gauges and 6 DART buoys have been
identified as part of the CARIBEEWS core sea level network. The coastal stations have been
divided into high and medium priority stations. Of the 100 stations, only 20 coastal stations,
all in the north-eastern Caribbean, Bahamas and Bermuda, and the 6 DART buoys are
providing data within 15 minutes, the requirement for stations within the Caribbean due to
the very rapid travel time of tsunamis to coastal arecas. The CARIBE-EWS has been
coordinating with regional and global seal level initiatives like the CARICOM Caribbean
Centre for Climate Change, which has upgraded 11 stations in the region and IOCARIBE-
GOOS and GLOSS who have long standing projects in the region. The coordination with
these efforts will support the multipurpose application of these sea level stations. The USA,
with support of the University of Hawaii Sea Level Centre (UHSLC) and the Puerto Rico
Seismic Network (PRSN), has offered to install 11 additional sea level stations in the region
during 2009 and 2010.

The Puerto Rico Seismic Network (PRSN), located at the University of Puerto Rico,
Mayaguez Campus, has become operational on a 24/7 basis and is providing earthquake and
tsunami information and warning for Puerto Rico and the Virgin Islands as well as post-
earthquake information for the Caribbean and adjacent regions.

1.3 12 January 2010 Haiti Tsunami — an Opportunity to Assess Performance

One of the most severe earthquakes in more than 100 years hit the Caribbean country of Haiti
at 21:53 UTC (16:53 local time). With a magnitude of Mw 7.0, a very shallow depth (10 km)
and located close to the capital Port au Prince, it caused severe destruction and casualties.
The tsunami warning system for the Caribbean CARIBE-EWS went into action, and first
reports indicate that timely and adequate information was produced and disseminated.
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The Pacific Tsunami Warning Center in Hawaii, responsible ad interim for the Caribbean,
issued a Tsunami Message distributed to Tsunami Warning 24/7 focal points registered with
UNESCO, 10 minutes after the earthquake (at 22:03 UTC) containing a Tsunami Watch for
Haiti/Cuba/Bahamas/Dominican Republic. The tsunami watch was cancelled at 23:45 UTC
after readings from real time sea level monitoring stations confirmed a tsunami measuring 12
cm crest-to-trough was recorded at Santo Domingo in the Dominican Republic and a tsunami
less than 1 cm crest-to-trough was recorded on a deep ocean gauge in the East-central
Caribbean.

This is the third reminder in the period of only three years that the Caribbean has a distinct
potential to be affected by a tsunami. On 28 May 2009, an earthquake M 7.3 struck off
Honduras at 2:25 AM local time with a depth of 10 Km. PTWC issued at that opportunity a
Tsunami Watch for Honduras/Belize/Guatemala, 8 minutes after the earthquake. Local field
surveys demonstrated later on that a small tsunami was generated, flooding some low-lying
areas on the Guatemala/Honduras border. This occurred a year and a half after a similar event
of magnitude Mw 7.4 happened on Thursday, 29 November 2007 at 15:00 local time UTC in
the region of Martinique, French Antilles.

The event of 12 January therefore presented an ideal opportunity to evaluate the performance
of the CARIBE EWS, to highlight both the strengths and weaknesses of the system, to
identify areas that require further attention, and to provide a benchmark of the present status
of the system.

A post-event survey questionnaire was sent out to the 28 Member States that have identified
Tsunami Warning Focal Points (TWFP) and 23 responses were returned to the [ICG/CARIBE
EWS Secretariat. The objectives of the survey were to confirm that the NTWCs received
bulletins from the interim advisory service in a timely manner, to determine what actions
were taken by the NTWCs, and to find out if the Member States activated their emergency
response plans.

This report is intended to be unbiased and constructive, and not to be in any way critical or
judgemental. The intention is to provide an open and honest assessment of the performance
of the CARIBE EWS on the 12 January 2010 and we are grateful to the Caribbean Member
States who responded in this spirit to the survey questionnaire.

2-3
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2. Event Characteristics

2.1 Earthquake Facts

At 21:53:10 UTC (16:53:10 Local time) on 12 January 2010, an earthquake of magnitude 7.0
occurred 25 km WSW off Port-au-Prince, Haiti. The earthquake parameters were as follows
(from NEIC/USGS):

o Location: 18.457°N, 72.533°W
e Depth: 13 km
e Magnitude (Mw): 7.0

The earthquake occurred in the boundary region separating the Caribbean plate and the North
American plate. This plate boundary is dominated by left-lateral strike slip and compression,
and accommodates about 20 mm/y slip, with the Caribbean plate moving eastward with
respect to the North America plate.

The location and focal mechanism of the earthquake are consistent with the event having
occurred as left-lateral strike slip faulting on the Enriquillo-Plaintain Garden fault system.
This fault system accommodates about 7 mm/y, nearly half the overall motion between the
Caribbean plate and North America plate.

The Enriquillo-Plaintain Garden fault system has not produced a major earthquake in recent
decades. The Enriquillo-Plaintain Garden fault system is likely source of historical large
earthquakes in 1860, 1770, 1761, 1751, 1684, 1673, and 1618, though none of these has been
confirmed in the field as associated with this fault. (USGS)

19'N

18N

W

Figure 1. Surface projection of the slip distribution superimposed on ETOPO2. The dark gray circles
indicate the location of ~20 hours of aftershocks. (USGS)

Figure 1 shows the location of the earthquake (red star), focal area (rectangular) and
aftershocks (dark gray circles). The two largest aftershocks were magnitude 6.0 and 5.9. The
M 6.0 aftershocks occurred 7 minutes after the main shock on 12January and the M 5.9 event
occurred at 11:03 UTC on 20 January. (USGS)
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The United States Geological Survey (USGS) issued an “Assessment of Aftershock Hazards
in Haiti on 21 January, 2010”. The summary of Aftershocks activity is as follows:

The aftershock sequence of the magnitude-7 earthquake will continue for months if not years
in the affected area. The frequency of events will diminish with time, but damaging
earthquakes will remain possible in the coming months. There is also small chance of
subsequent earthquakes larger than the initial shock. The sequence from the Port-au-Prince
earthquake continues to be very strong and active. Based on this activity and statistics of
aftershock sequences, our estimate for aftershock activity during a 30-day period beginning
21 January 2010, is as follows:

e The probability of one or more earthquakes of magnitude 7 or greater is less than 3
percent.

e The probability of one or more earthquakes of magnitude 6 or greater is 25 percent.

e The probability of one or more earthquakes of magnitude 5 or greater is about 90
percent.

e Approximately 2 to 3 aftershocks of magnitude 5 or greater are expected this time
period.

2.2 Tsunami Observations

Figure 2 shows the predicted tsunami travel time in the Caribbean sea using Tsunami travel
Time software (TTT) developed by Paul Wessel, Geoware. As the location determined by
NEIC is on land, this figure is calculated as 18.5N and 72.75W.
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zu' . S - i ."' = ‘--.. : .." Eu"
1 Du \ :-: : .|: S . :i" % : g -.-_ s 2 )\ : -l ut
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Figure 2 Tsunami Travel Time (15 minutes contours)
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The earthquake generated a tsunami. Runup measurements of 3m at Jacmel and Petit Paradis,
Haiti, and 1m in Pedernales, Dominican Republic are reported.’

Fire 3. High water mark in house (Poto: Hermann Fritz)

A 12 cm (peak to trough) tsunami was recorded at the Santo Domingo sea level station in the
Dominican Republic. The Tsunami arrival time was at 22:40 UTC namely 47 minutes after
the earthquake occurrence, and the initial motion of tsunami wave was a “rise”. Figure 2
shows the tsunami record in Santo Domingo. (Source: WC/ATWC)

The arrival time to Santo Domingo is 48 minutes earlier than the estimated initial tsunami
wave arrival time of PTWC Bulletin #2, (23:28Z). The reason is not clear at the moment.

mifedd | 1 min deta )

¥ q

A
i

S S ————
z 3

"
A AT G TEE M OOm (T DEE e @S BN Gwe Gea
TR T T TR TR T TR T . TN TR TR T

Figure 4. Tsunami record at Santo Domingo, Dominican Republic. The data sampling interval is 1
minute. The tsunami signal starts as a “rise” in sea level at 22:40 UTC and the amplitude of the
oscillations gradually declined. The pulse around 2:30 UTC is noise.

A very small tsunami was also recorded at Mona Island in Puerto Rico (Figure 4) and
Christiansted Harbor in the US Virgin Islands (Figure 5). Although the onsets of the tsunami
time for both stations are not clear, they are around 23:25UTC and 23:00UTC respectively.
(WC/ATWC)

' Pers. Comm. Hermann Fritz, Associate Professor, Georgia Institute of Technology, School of Civil and
nvironmental Engineering, USA
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Figure 4. Tsunami record at Mona Island, Puerto Rico. The data sampling interval is 1 minute.
Although the tsunami record is not clear, the tsunami arrival time will be around 23:00 UTC.
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Figure 5. Tsunami record at Christiansted Harbor, US Virgin Island. The data sampling interval is 1
minute. Although tsunami record is not clear, tsunami arrival time will be around 23:25UTC.

2.3 PTWC and WC/ATWC

The Pacific Tsunami Warning Centre (PTWC) has responsibility to issue the interim tsunami
warning to countries in the Caribbean Sea. The West Coast/Alaska Tsunami Warning Center
(WC/ATWC) has the responsibility for Puerto Rico, the Virgin Islands and US East and Gulf
of Mexico coasts.

Following the earthquake, PTWC and WC/ATWC issued bulletins at the following times (In
chronological order UTC). Full bulletins are provided in Annex 1.

UTC Time

21:53 Earthquake occurs

22:03 PTWC Bulletin #1 M=7.3 “Tsunami Watch” for Haiti, Cuba, Bahamas and Dominican
Rep

22:03 WC/ATWC Bulletin #1 M:7.3 “No Warning for Puerto Rico and the Virgin Island”

2-4
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22:54 PTWC Bulletin #2 M:7.1 (Magnitude is reduced.)

23:45 PTWC Bulletin #3 “Tsunami Watch is cancelled” “A tsunami measuring 12 cm crest-
to-trough was recorded at Santo Domingo in the Dominican Republic and tsunami less than 1
cm crest-to-trough was recorded on a deep ocean gauge in the east-central Caribbean.”

penes SOD0E D alClobe, GecEyve, Dafos de mpn @0008 Euwropa Technologles - Téermenos de uso

Figure 6. Sea level station (read circle) in Caucedo Harbor, Santo Domingo, Dominican Republic
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3. Survey Questionnaire

The ICG/CARIBE EWS designed a questionnaire to obtain information from the Member
States covering 4 main areas of interest:

e Interim Advisory Service
The purpose of the questions in this section was to establish if and when the NTWCs had
received the first and subsequent tsunami watch bulletins from PTWC and WC/ATWC,
and if they had also received bulletins from other sources.

e National Actions
In this section the purpose of the questions was to find out what actions were taken by the
NTWCs, including independent analysis of the event, notification of relevant organisations,
issuing and cancellation of warnings.

e National Response
The purpose of the questions in this section was to find out what the national and local
response was to the event after the tsunami warning had been issued by the NTWC, in
particular if there were any evacuations.

e Monitoring and Modelling
The last section of the questionnaire was intended to ascertain which Member States used
numerical model scenarios and real time sea level data in their decision making.

The questionnaire is included in Annex 3. It was sent out to 28 TWFPs of IOC Member States
and territories, not including Peru and Canada. Out of the 28 TWFPs, 23 responded with only
Costa Rica, Guatemala, Mexico, Netherlands (Aruba), and Saint Lucia, failing to respond.

Member States were also encouraged to include additional information and comments and

many of them took the opportunity to provide the Secretariat with national reports of the event
and constructive suggestions for future surveys.
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4. Country Reports

The following sections provide details of the response of individual countries, based on
information provided in the questionnaires. Note that questionnaires were not returned by
Costa Rica, Guatemala, Mexico, Netherlands (Aruba), and Saint Lucia.

The country reports are given in the form of a response timeline followed by a commentary
based on information provided by the participating countries. Figure 4.1 shows the timeline
legend.

Interim Advisory Service Country

21:00

Time PTWC and WC/TWC bulletins received
Earthquake occurs 21:53 | 4%
22:00 Country actions as reported in survey response

Time PTWC and WC/ATWC bulletins issued in UTC
M= Magnitude

0.00 m = sea level, followed by name of sea level station 23:00

Figure 4.1 Interim advisory service and country response timeline legend

The left side of the timelines lists the times at which bulletins were issued by the Interim
Advisory Service (WC/ATWC and PTWC) and is the same for each timeline. Also shown on
the left side is sea level information (sea level, gauge location and time of observation) issued
in the WC/ATWC and PTWC bulletins. The information on the right side is provided by
individual countries and lists the times at which the various bulletins were received from the
Interim Advisory Service and the times at which country actions were taken, highlighted in
red.

Note that all times in this report are in Coordinated Universal Time (UTC).
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ANGUILLA (UK)

Earthquake occurs

L 21:53 _]
PTWC Bulletin 1 - M=7.3: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep 22:03 |
PTWC Bulletin 2 - M=7.1: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep 22:54 |
PTWC Bulletin 3 - M=7.1: tsunami watch is 23:45 |

cancelled

Country Commentary

Tsunami bulletins from the PTWC were
received within 1 minute of being
1ssued.

PTWC tsunami bulletin 1 was received.

Other sources of information: phone
calls and via fax to RAPF.

No warning was issued to the public
and no areas were evacuated.

Sea level data were monitored during
the event through the following
stations: Santo Domingo — dead; Mona
Island PR — web; ArCibo PR - web and
St Croix — web.

National Warning Centre knows how
to access sea level data over the I0C

4-3

21:00

22:00

23:00

J—— 22: 04 PTWC Bulletin 1 received

22: 05 Called Governor and Deputy Governor

22: 06 National Disaster Management Committee and
media notified / DDM Staff notifications started

22: 10 NEOC Stood up initial / DirDM and Programme

00:00

Officer Staged at NEOC for 2 days during and
' following event

22: 55 PTWC Bulletin 2 received

|~ 23: 46 PTWC Bulletin 3 received

01:00

Sea Level Facility website but not over
GTS.

- National Warning Centre did not use
any numerical model scenarios during
the event.

- Comment: Training has not occurred
on monitoring systems as in-house
expertise to adequately evaluate the
information is not available. The
Department of Disaster Management
does not have GTS or EMWIN and
Met is not 24x7. Police dispatchers
who rotate quite frequently are used, so
capacity is lost on monitoring.
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4.2 ANTIGUA & BARBUDA

Earthquake occurs
PTWC Bulletin 1 - M=7.3: tsunami watch for

Haiti, Cuba, Bahamas, Dominican Rep

PTWC Bulletin 2 - M=7.1: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is
cancelled

Country Commentary

Tsunami bulletins from the PTWC
were received at the same time of
being issued.

PTWC tsunami bulletin 1
received by email and fax.

Receipt of PTWC bulletin 1 was
acknowledged.

was

Other sources of information: CNN.

No warning was issued to the public
and no areas were evacuated.

21:00

21:53 |

22:00

22:03 |

22:54 |

23:00

23:45 7

00:00

01:00

4-4

22: 03 PTWC Bulletin 1 received
22: 05 Call National Disaster Services

22: 10 Fax National Disaster Services

22: 54 PTWC Bulletin 2 received

23: 45 PTWC Bulletin 3 received

Sea level data were no monitored
during the event.

National Warning Centre does not
know how to access sea level data
over the GTS or on the IOC Sea Level
Facility website.

National Warning Centre did not use
any numerical model scenarios during
the event.

Comment: Notification by personal
cell phone by way of a short message
service (text) would be useful.
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4.3 THE BAHAMAS

21:00

Earthquake occurs

PTWC Bulletin 1 - M=7.3: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep

PTWC Bulletin 2 - M=7.1: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is
cancelled

Country Commentary

PTWC bulletin 1 was not received.
PTWC bulletins 2 and 3 were received
at the same time of being issued.

Other sources of information: CNN.

No warning was issued to the public
and no areas were evacuated.

No earthquake parameters were
calculated at local level.

Sea level data were monitored during
the event over the IOC Sea Level
Facility and the following stations:
Great Inagua (GOES ID 941-0030;
Nassau Harbour (GOES ID 941-

I—21:53_

22°00 | |

22:15 Forecaster Wayne T. Neely at the Lynden Pindling
__International Airport, Nassau, called the Climate Section to
inform that CNN was reporting a tsunami watch for The

Bahamas

22:03 |

22:54 |

23:00 [

~22: 54 PTWC Bulletin 2 received

| 22: 57 Information faxed to NEMA, Forecast Office and to
Deputy Director of Meteorology (who was at the television
station awaiting official information on the earthquake)

23:00 Senior Deputy Director presented PTWC

23:45 7

00:00

information on the national radio stations via telephone
interviews

|~ 23:45 PTWC Bulletin 3 received

01:00

4.5

0010); Lee Stocking Island (GOES ID
941 0020; Settlement Point, GBI
(NDBO).

It is not stated in the survey if
National Warning Centre knows how
to access data over GTS.

National Warning Centre did not use
any numerical model during the event.

At 00:00 on 13 January a live press
conference was held at NEMA;
broadcast by ZNS-TV13, the national
television network and national radio
stations.
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4.4 BARBADOS

21:00

Earthquake occurs

L 21:53 _| &

PTWC Bulletin 1 - M=7.3: tsunami watch for L2

Haiti, Cuba, Bahamas, Dominican Rep 22:03 | | 22: 03 PTWC Bulletin 1 received
PTWC Bulletin 2 - M=7.1: tsunami watch for 22: 23 Called Department of Emergency Management /
Haiti, Cuba, Bahamas, Dominican Rep 22:54 | TWEFP determined no national action was necessary

23:00
| PTWC Bulletin 2 and 3 received but time is
PTWC Bulletin 3 - M=7.1: tsunami watch is 23:45 not specified in the survey

cancelled 00:00

01:00

Country Commentary

- No warming was issued to the public and

- Tsunami bulletin from the PTWC 1 was no areas were evacuated.

received at the same time of being issued.
Bulletins 2 and 3 were received. However,
the time was not specified in the survey.

PTWC tsunami bulletin 1 was received by
email, fax and phone.

Receipt of PTWC bulletin 1 was NOT
acknowledged.

- Other sources of information: CNN and other

international networks.

4-6

Sea level data were not monitored during
the event.

National Warning Centre (NWC) does not
know how to access sea level data over the
GTS. If the NWC knows how to access
the data over the IOC Seal Level Facility
website is not specified in the survey.

National Warning Centre did not use any
numerical model scenarios during the
event.
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4.5

21:00

22:00

BELIZE
Earthquake occurs
L 21:53 _|
PTWC Bulletin 1 - M=7.3: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep 22:03 |
22:54 |

23.00| 23: 02 PTWC Bulletin 2 received ?

PTWC Bulletin 2 - M=7.1: tsunami watch for |

Haiti, Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is 23:45 7
cancelled

00:00

01:00

Country Commentary

Tsunami bulletin from the PTWC 1
was NOT received.
Bulletin 2 was received 8 minutes
after being issued.

Other sources of information: Radio and
TV.
No earthquake parameters were
calculated at national level.
No warning was issued to the public
and no areas were evacuated.

4-7

Sea level data were no monitored
during the event.

National Warning Centre knows how
to access sea level data over the GTS,
but NOT over the IOC Seal Level
Facility website.

National Warning Centre did not use
any numerical model scenarios during
the event.
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4.6 BERMUDA (UK)

21:53 _]
PTWC Bulletin 1 - M=7.3: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep ~22:03_]
WC/ATWC Bulletin 1 - M=7.3: No warning/ no
watch and no advisory in effect

Earthquake occurs

L

22:54 |

PTWC Bulletin 2 - M=7.1: tsunami watch for l

Haiti, Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is

cancelled

Country Commentary

Other sources of information:

Tsunami bulletins from the PTWC were
received at the same time of being issued.

PTWC tsunami bulletin 1 was received by
email, fax and GTS.

Receipt of PTWC bulletin 1 was NOT
acknowledged.

PTWC +
WC/ATWC email alerts and Earth Alerts
Software.

No warming was issued to the public, no
areas were evacuated and no earthquake

23:45 |

4-8

21:00

22100
| 22:03 PTWC Bulletin 1 received

22: 54 PTWC Bulletin 2 received > AFTN/GTS
23:00

22: 56 PTWC Bulletin 2 received - FAX

| 23: 45 PTWC Bulletin 3 received

00:00

01:00

parameters were calculated at national
level.

Sea level data were not monitored during
the event.

National Warning Centre does not know
how to access sea level data over the GTS
or IOC Seal Level Facility website.
NOAA'’s National Data Buoy Website is
mentioned.

National Warning Centre did not use any
numerical model scenarios during the
event.

WC/ATWC Information Statement 1 received
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4.7 BRITISH VIRGIN ISLANDS (UK)

Earthquake occurs

PTWC Bulletin 1 - M=7.3: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep

WC/ATWC Bulletin 1 - M=7.3: No warning/ no
watch and no advisory in effect

I_21:53

~22:03_|

22:54 |

PTWC Bulletin 2 - M=7.1: tsunami watch for l

Haiti, Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is
cancelled

Country Commentary

Tsunami bulletins from the PTWC were
NOT received.

WC/ATWC bulletin was received by fax
5 hours after being issued.

Other sources of information:
PRSN.

No warming was issued to the public and
no areas were evacuated.

USGS,

23:45 |

4-9

21:00

~1.22:00

23:00

00:00

00:00 Contacted the PRSN Director

01:00

| 02:20 Sent email to agencies” staff

02:00

01:00 Updated website, contacted media

03:00

03:00 WC/ATWC Information Statement 1 received

No earthquake parameters were calculated
at national level.

Sea level data were not monitored during
the event.

National Warning Centre does not know
how to access sea level data over the GTS
or IOC Seal Level Facility website.

National Warning Centre did not use any
numerical model scenarios during the
event.
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4.8 CAYMAN ISLANDS (UK)

Earthquake occurs

PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,
Cuba, Bahamas, Dominican Rep

I_21:53

22:03 B

22:54 7]

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled

Country Commentary

- Tsunami bulletin from the PTWC 1
was received within 5 minutes of
being issued. Bulletins 2 and 3 were
received within 5 minutes of being
issued.

- PTWC tsunami bulletin 1 was
received by email, and fax.

- Receipt of PTWC bulletin 1 was NOT
acknowledged.

- No warning was issued to the public
and no areas were evacuated.

23:45 |

21:00

22:00

23:00

22:08 PTWC Bulletin 1 received
_l__22:11 Notification to Hazard Management, police, fire,

EMS by 911

00:00

|_ 22:59 PTWC Bulletin 2 received

L 23: 50 PTWC Bulletin 3 received

01:00

Sea level data were not monitored
during the event and no earthquake
parameters were calculated.

It was not stated if National Warning
Centre knows how to access sea level
data over the GTS or IOC Seal Level
Facility website.

National Warning Centre did not use
any numerical model scenarios during
the event.
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4.9 COLOMBIA

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and

Earthquake occurs L

21:53
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,
Cuba, Bahamas, Dominican Rep 22:03

no advisory in effect

22:54 7]

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 |

Country Commentary

Tsunami bulletin from the PTWC 1 was -

received 4 minutes after being issued.
Bulletins 2 and 3 were received within 6
minutes of being issued.

PTWC tsunami bulletin 1 was received by
email, PTWC RANET SMS (GSM) and
EMWIN.

Receipt of PTWC bulletin 1 was NOT
acknowledged.

Other sources of information: Software CISN
almost in real time. USGS information
from the earthquake through Internet
bulletins.

No warning was issued to the public and
no areas were evacuated.

No earthquake parameters were calculated.

4-11

21:00

22.00 22:09 PTWC Bulletin 1 received

22:11 WC/ATWC Information Statement 1 received
22:12 Informed the Colombian National Technical
Committees for Tsunami Warning
22:17 GSM (RANET) Bulletin 1 received
23:00

23:00 PTWC Bulletin 2 received

| 23:51 PTWC Bulletin 3 received
00:00

01:00

Actions before receiving
PTWC/WC/ATWC  information  were
undertaken: (a) running the model
Tsunami Travel Time (TTT). Search
information from the Global Warning
Centres; (b) start monitoring real time tide
gauges in the area using the IOC Sea
Level Monitoring Facility.

Sea level data were monitored during the
event: Mayaguez-PR Station (through 10C
Sea Level Facility); Mona Island - PR
Station (through IOC Sea Level Facility);
42407 Dart Buoy (other method — not
specified in the survey).
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4.10 DOMINICA
21:00
Earthquake occurs
L 21:53 _| &
PTWC Bulletin 1 - M=7.3: tsunami watch for 22.00
Haiti, Cuba, Bahamas, Dominican Rep 22:03 | | 22: 04 PTWC Bulletin 1 received
PTWC Bulletin 2 - M=7.1: tsunami watch for
Haiti, Cuba, Bahamas, Dominican Rep 22:54 | |
23:00 | 22: 54 PTWC Bulletin 2 received
PTWC Bulletin 3 - M=7.1: tsunami watch is 23:45 | |~ 23: 45 PTWC Bulletin 3 received
cancelled 00:00
01:00

Country Commentary

- Tsunami bulletins from the PTWC were

received at the same time of being issued.

PTWC tsunami bulletin 1 was received by
email and fax.

Receipt of PTWC bulletin 1 was NOT
acknowledged.

Other sources of information: Media.

No earthquake parameters were calculated
at national level.

No warning was issued to the public and
no areas were evacuated.

4-12

Sea level data were not monitored during
the event.

National Warning Centre does not know
how to access sea level data over the GTS
or IOC Seal Level Facility website.

National Warning Centre did not use any
numerical model scenarios during the
event.
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4.11 DOMINICAN REPUBLIC

Earthquake occurs

PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,
Cuba, Bahamas, Dominican Rep

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and
no advisory in effect

|_21:53

~22:03

22:54 7]

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled

Country Commentary

- The earthquake was felt and information
was searched for on the website of the
USA Geological Survey.

- Tsunami bulletin from the PTWC 1 was
received within 3 minutes of being
issued. Bulletins 2 and 3 were received
within 6 and 3 minutes of being issued.

- PTWC tsunami bulletin 1 was received
by email, and fax.

- Receipt of PTWC bulletin 1 was NOT
acknowledged.

- Other sources: PRSN, PR Danis Client
Data Base.

- Warning was issued; 2.000 persons in
San Pedro de Macoris were evacuated
(full  evacuation). The areas of
Pedernales, Boca Chica, Nagua and
Puerto Plata were evacuated (number of

_ people not specified in the survey).

23:45 |

4-13

21:00

22:00

21:53 Learnt about the earthquake through the USA
Geological Survey website

21:56 Informed the ONAMET

21:58 Emission of tsunami bulletin for southern and
northern coastal zones

23:00

| 22:06 PTWC Bulletin 1 received
| 22:10 Warning issued - press conference
22:20 Areas evacuated: (full evacuation in San Pedro de

Marcoris -2.000 people)

00:00

23:00 PTWC Bulletin 2 received

| 23:48 PTWC Bulletin 3 received
23: 52 Warning cancelled

Sea level data were monitored during
the event in the following stations:
Santo Domingo, Dart Buoys 42407,
Dart Buoys 41046.

The National Warning Centre knows
how to access sea level data over the
IOC Seal Level Facility website, but not
over the GTS.

National Warning Centre did not use
any numerical model scenarios during
the event.

A post-event assessment was conducted
in the zones where a minitsunami was
detected

The warning was cancelled at 23:52 (7
minutes after the emission of the
cancellation through the PTWC). The
warning was cancelled based on the
information received from the PTWC.
The warning was cancelled by Internet.

Full evacuation in San
Pedro de Marcoris (2,000
people) at 22:20

Dominkcan
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4.12 FRANCE

Earthquake occurs

L 21:53
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,
Cuba, Bahamas, Dominican Rep 22:03
WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and
no advisory in effect
22:54 |

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled

22:00

22:04 WC/ATWC Bulletin 1 received

22:04 PTWC Bulletin 1 received - Email

23:00

22:05 PTWC Bulletin 1 received > OMM SMT Meteo France in Toulouse

T 22:24 PTWC Bulletin 1 received > OMM SMT —

Operational Centres in French Antilles and Guyana

22:55 PTWC Bulletin 2 received - Email

23:45 |

00:00

22:56 PTWC Bulletin 2 received > OMM SMT — Operational
Centres in French Antilles and Guyana and in Meteo France in
Toulouse

23:45 PTWC Bulletin 3 received - Email

01:00

23:46 PTWC Bulletin 3 received > OMM SMT —
Operational Centres in French Antilles and
Guyana and in Meteo France in Toulouse
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4.13 HAITI
21:00
Earthquake occurs L
21:53 21 53 Earthquake was felt on place
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti, T[2200 ) ) )
Cuba, Bahamas, Dominican Rep 22:03 —22:04 PTWC Bulletin 1 received
22:54 7| 23:00
PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l
Cuba, Bahamas, Dominican Rep
PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 |
00:00
01:00

Country Commentary

- PTWC Bulletin 1 was issued 10 minutes
after the earthquake, but was only accessed
by civil protection services in Haiti two days
after the earthquake, due to the collapse of
the power supply and the internet network. If
the tsunami had been devastating, the
populations would have been without any
warning product.
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4.14 HONDURAS

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and

Earthquake occurs L

PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,

Cuba, Bahamas, Dominican Rep 22:03

no advisory in effect

22:54 7]

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled

Country Commentary

PTWC tsunami bulletin 1 was received at
the same time of being issued. PTWC
tsunami bulletins 2 and 3 were NOT
received.

PTWC tsunami bulletin 1 was received by
email and fax.
Receipt of PTWC bulletin 1 was NOT
acknowledged.

Other sources of information: INETER
from Nicaragua and INSIVUMEH from
Guatemala.

A tsunami warning was issued to the
public but no areas were evacuated.

21:00

21:53

22:00

22:30 PTWC Bulletin 1 received (?)

22:45 Sea level monitoring requested

23:00 +—22:55 Information from other countries requested

23:45 |

— 23:30 More information about the probability of a tsunami requested

00:00 00:00Tsunami warning issued

01:00

Sea level was monitored during the event
but information about the stations is not
provided in the survey.

National Warning Centre does not know
how to access sea level data over the GTS
or IOC Seal Level Facility website.

National Warning Centre used numerical
model scenarios during the event.

Before receiving PTWC bulletin 1, data
were observed through seismographs
located in different zones of the country.
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4.15 JAMAICA

Earthquake occurs

21:00

22:00

22: 03 PTWC Bulletin 1 received
22: 04 Notification of Prime Minister and Permanent Secretary

— 22: 15 Notification of Prime Minister and Permanent Secretary

22: 20 Notification /advisory to the Public via all media houses

(- 21:53
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,
Cuba, Bahamas, Dominican Rep 22:03
PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti,
Cuba, Bahamas, Dominican Rep 22:54
PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 |

Country Commentary

PTWC tsunami bulletins were received at
the same time of being issued.

PTWC tsunami bulletin 1 was received by
email.

Receipt of PTWC bulletin 1 was NOT
acknowledged.

Other sources of information: Earthquake
Unit UWI Jamaica and the Seismic
Reserach Centre UWI T&T.
Earthquake parameters were not
calculated at a national level.

A tsunami warning was not issued to the
public and no areas were evacuated.

4-17

23:00 | 22: 54 PTWC Bulletin 2 received

|~ 23: 45 PTWC Bulletin 3 received
00:00

01:00

It was not stated if sea level was
monitored during the event.

It was not stated if National Warning
Centre knows how to access sea level data
over the GTS or IOC Seal Level Facility
website.

It was not stated if National Warning
Centre used numerical model scenarios
during the event.
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4.16 NETHERLANDS (ANTILLES)

Earthquake occurs
(- 21:53
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,

Cuba, Bahamas, Dominican Rep 22:03 |

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and
no advisory in effect

22:54 |

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 |

Country Commentary

- PTWC and WC/ATWC tsunami
bulletins 1 were received 1 minute
after being issued.

-  PTWC tsunami bulletins 2 and 3 were
received at the same time of being
issued.

- PTWC and WC/ATWC were received
by phone and AFTN.

- Receipt of PTWC and WC/ATWC
bulletin 1 was NOT acknowledged.

- Other sources of information: USGS
Website.

- No earthquake parameters were
calculated at a national level.

21:00

—1.22:00

23:00

| 22:04 PTWC and WC/ATWC Bulletins 1 received
| 22:15 Live interviews to local radio stations

22:54 PTWC Bulletin 2 received

00:00

| 23:00 Issued informative bulletin for national local authorities and
public and offered live interviews to local radio stations

|~ 23: 45 PTWC Bulletin 3 received

01:00

- No tsunami warning was issued and no
areas were evacuated.

- Sea level was not monitored during the
event.

- National Warning Centre does not
know how to access sea level data over
the IOC Sea Level Facility website. It
is not stated in the survey if they know
how to do it over the GTS.

- National Warning Centre did not use
numerical model scenarios during the
event.
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4.17 NICARAGUA
21:00
Earthquake occurs L
21:53 | 21:59 Earthquake was detected through INETER National
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti, 22:00 ——Seismological Network
Cuba, Bahamas, Dominican Rep 2203 | 22:04 PTWC Bulletin 1 received

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and
no advisory in effect

_| 22:55 PTWC Bulletin 2 received
22:54 | 23:00

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep 23: 41 Emission of an informative bulletin and distribution to
governmental response institutions and media/ warning emission

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 | | 23: 46 PTWC Bulletin 3 received
00:00 [~ 23: 50 Warning was cancelled

01:00
Country Commentary
- The earthquake was detected through the was issued by phone, fax and email. No
National Seismological Network areas were evacuated.
monitored by INETER. - Sea level data were not monitored during
- Tsunami bulletin from the PTWC 1 was the event.

received within 1 minute of being issued.

- PTWC tsunami bulletin 1 was received by
email and fax.

- Receipt of PTWC bulletin 1 was NOT

- The National Warning Centre does not
know how to access sea level data over the
I0C Seal Level Facility website or over

the GTS
acknowledged. . | |
- Other sources: NEIC, GEOFON and news - National Warning Centre did not use any
agencies. numerical model scenarios during the
- Earthquake parameters were calculated at event.
the national level: Location: 18.8°N- - The warning was cancelled at 23:50 by
71.8°W; Depth: 20 Km; Magnitude: 7.6; email, fax and radio. Reason for the
Type of Mag: mb. cancellation: information received from
the PTWC.

-  Warning was issued at 23:41 by the
National Warning Centre. The warning

4-19
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21:00

—1.22:00

4.18 PANAMA
Earthquake occurs
(- 21:53
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti, 22:03
Cuba, Bahamas, Dominican Rep
22:54 |

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 |

23:00

Country Commentary

Tsunami bulletin from the PTWC 1 was

received within 12 minutes of being issued.

PTWC tsunami bulletin 1 was received by
email.

Receipt of PTWC  bulletin 1 was
acknowledged.

Other sources of information: USGS, RED
PUMA, CASC.

Earthquake parameters were calculated at
the national level: localization: 18.460° N,
72.530° W; Magnitude 7.1; Depth: 10 Km;
Type of magnitude: Mw.
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00:00

2:15 PTWC Bulletin 1 received

22: 20 Informed SINAPROC about the possibility of a tsunami

Subsequent PTWC bulletins
received — Numbers and time
not specified in survey

01:00

No warning was issued and no areas were
evacuated.

Sea level data were not monitored during
the event.

It is not stated if the National Warning
Centre knows how to access sea level data
over the GTS or over the IOC Seal Level
Facility website.

It is not stated if National Warning Centre
used numerical model scenarios during the
event.
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4.19 SAINT VINCENT AND THE GRENADINES

Earthquake occurs
L 21:53
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,

Cuba, Bahamas, Dominican Rep 22:03 |

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and
no advisory in effect

22:54 7]

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 |

Country Commentary

- Tsunami bulletins from the PTWC were
received at the same time of being issued.

- PTWC tsunami bulletin 1 was received by
fax and phone.

- Receipt of PTWC bulletin 1 was NOT
acknowledged.

- Other sources: BVI Dept of Disaster Mgt.

- Earthquake parameters were not calculated at
the national level.

421

21:00

—1.22:00

23:00

00:00

01:00

| 22:03 PTWC Bulletin 1 received

— 22:15 Phone call to BVI and Jamaica to request verification and

information about whether or not they had experience a tsumani
22:55 PTWC Bulletin 2 received

23: 46 PTWC Bulletin 3 received

No warning was issued and no areas were
evacuated.

Sea level data were not monitored during the
event.

The National Warning Centre does not know
how to access sea level data over the GTS or
over the IOC Seal Level Facility website.

National Warning Centre used numerical
model scenarios during the event.
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4.20 TRINIDAD AND TOBAGO

Earthquake occurs

PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,

Cuba, Bahamas, Dominican Rep

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and
no advisory in effect

|_21:53

~22:03

22:54 7]

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled

Country Commentary

23:45 |

- Tsunami bulletin from the PTWC 1 was
received within 19 minutes of being

1ssued.

- PTWC tsunami bulletin 1 was received

by fax and GTS.

- Receipt of PTWC bulletin 1 was NOT

acknowledged.

- Other sources: University of the West
Indies, Seismic Research Unit Website

and media.

- Earthquake parameters were

calculated at the national level.

not
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21:00

—1.22:00

23:00

22:22 PTWC Bulletin 1 received

22: 50 office of disaster preparedness Informed about possibility

of tsunami
22:54 PTWC Bulletin 2 received

00:00

| 23: 46 PTWC Bulletin 3 received

01:00

No warning was issued and no areas
were evacuated.

Sea level data were not monitored
during the event.

The National Warning Centre knows
how to access sea level data over the
GTS but not over the IOC Seal Level
Facility website.

National ~ Warning  Centre  used
numerical model scenarios during the
event.
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4.21 UNITED STATES - VIRGIN ISLANDS

21:00
Earthquake occurs
L 21:53 |
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti, 2200
Cuba, Bahamas, Dominican Rep 2203 | | 22:09 WC/ATWC Bulletin 1 received

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and

no advisory in effect Subsequent PTWC bulletins

_| received — Numbers and time
22:54 | 23:00 not specified in survey

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 |
00:00
01:00
Country Commentary
- Tsunami bulletin ) from- ' the - No warning was issued and no areas
WC/ATWC was received within 6 were evacuated.
minutes of being issued. - Sea level data were not monitored
- WC/ATWC tsunami bulletin was )
received by phone. dur1.ng the event..
- Receipt of WC/ATWC bulletin was - National Warning Centre does not
acknowledged. know how to access sea level data
- Other source of information: NWS. over the GTS or over the IOC Seal
- Earthquake parameters were LeV.el Facility v.vebsne. ]
calculated at the national level: - National Warning Centre did not use
localization: 18.457° N. 72.533° W: numerical model scenarios during the
Magnitude 7.0; Depth: 13 Km; event.
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4.22 UNITED STATES — PUERTO RICO

21:00
Earthquake occurs L
21:53 21:58 Earthquake was detected through the Puerto Rico
PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti, T12Z00 L seismic Network (PRSN) Ring Down — Activated PREMA zones
Cuba, Bahamas, Dominican Rep  22:03 | | 22:06 PTWC Bulletin 1 received

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and
no advisory in effect

Subsequent PTWC bulletins
_ received — Numbers and time
22:54 | 23:00 not specified in survey

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled 23:45 |
00:00
01:00
Country Commentary
- Tsunami bulletin from the PTWC 1 - No warning was issued and no areas
was received within 3 minutes of were evacuated.

being issued.
- PTWC tsunami bulletin 1 was
received by phone and NAWAS. ) )
- Receipt of PTWC bulletin 1 was - It was not stated if the National

- Sea level data were monitored during
the event through the PRSN station.

acknowledged. Warning Centre knows how to access
- Earthquake parameters were sea level data over the. .GTS or over
calculated at the national level: the IOC Seal Level Facility website.
localization: 18.45° N, 72.44° W; - National Warning Centre did not use
Magnitude 7.0; Depth: 10 Km; Type numerical model scenarios during the

of magnitude: Mw. event.
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4.23 VENEZUELA

Earthquake occurs

PTWC Bulletin 1 - M=7.3: tsunami watch for Haiti,

Cuba, Bahamas, Dominican Rep

WC/ATWC Bulletin 1 - M=7.3: No warning/ no watch and
no advisory in effect

|_21:53

~22:03

22:54 7]

PTWC Bulletin 2 - M=7.1: tsunami watch for Haiti, l

Cuba, Bahamas, Dominican Rep

PTWC Bulletin 3 - M=7.1: tsunami watch is cancelled

Country Commentary

23:45 |

- Tsunami bulletins from the PTWC were

not received.

21:00

—1.22:00

23:00

of coastal zones

——=22:30 Humanitarian intervention ordered

00:00

01:00

Earthquake parameters were calculated
at the national level: localization: Lat
18.223 Lon, 72.4371 Magnitude was
taken from the USGS; Depth: 47.7;

No warning was issued and no areas
were evacuated.

Sea level data were not monitored
during the event.
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National Warning Centre does not know
how to access sea level data over the

21:53 Earthquake was detected through the Venezuela Seismic
——Network / Phone communication with FUNVISIS and monitoring

L22:1O Revision of the information of the USGS, GFZ, CICESE

GTS. It was not stated if it knows how
to do it over the IOC Sea Level
Observation website.

National ~ Warning  Centre  used
numerical model scenarios during the
event.
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5. Survey Results

The Member States’ responses to the questions asked in the survey questionnaire have been
compiled into tables and figures, as follows:

TABLES

Table 5.1

Table 5.2

Table 5.3
Table 5.4

Table 5.5

Table 5.6

Table 5.7

Table 5.8

Table 5.9
Table 5.10

Table 5.11

FIGURES

Figure 5.1

Figure 5.2

Figure 5.3

Summary of responses by countries to “yes/no” questions.
(02,4,5,06,7,8 910,12, 15,17, 18, 19, 20, 22)

Time of earthquake awareness by countries and means of notification.
Time of receipt of first PTWC and WC/ATWC bulletins (Q1, 2)

Time of receipt by countries of all PTWC and WC/ATWC bulletins. (Q5)
Earthquake parameters calculated by countries. (Q7)

Actions taken by countries before the first PTWC/ WC/ATWC bulletin was
received. (08)

Actions taken by countries after the first PTWC/ WC/ATWC bulletin was
received. (Q9)

Time of national warnings issued by countries. Time lapse between
earthquake awareness and issuance of first warning. Source information on

which the warning was based. (Q10, 11)

Time of warning cancellation for those countries that issued warnings (UTC).
Time period between warning issuance and cancellation (Q14)

Actions taken by National Disaster Management Organisations. (Q16)
Evacuations by countries. (Q17)

Sea level stations monitored by countries. (Q20)

Time of earthquake awareness expressed as lapsed time since earthquake.

Time of official tsunami warnings issued by countries and modelled tsunami
travel times.

Time of warning cancellation for countries that issued warnings and modelled
tsunami travel times.
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BR NET US US SV&
Country ANG | ANT | BAH | BAR | BEL BER VIS CAY COL DOM DRE FR HAI | HON | JAM A NG PAN PR VIS GR TRI | VEN
Received first bulletin from PTWC o o o ° o ° ° ° o o o N o ° o o o ° o o o o o
o and/or WC/ATWC
/|
5 % E Acknowledged receipt of bulletin NA ] n/a o n/a o o o o o o o o o o o o o (] (] o o n/a
m (22}
E 2 2 | Received subsequent PTWC/ ° ° ° ° ° ° o ° ° ° ° ° o o ° ° ° ° ° ° ° ° o
2% | WC/ATWC bulletin
Received info from other sources ° ° ° ° . ° ° o ° ° ° NA ° ° ° ° ° ° o ° ° ° °
Calculated earthquake parameter [¢) o o [¢) o o ¢} [¢) o o o NA ° ¢} [¢) o ° ° ° ° o o °
Z Action taken before bulletin o o ° o o . o o ° o ° NA o ° o o o ° o o o o °
o
=
% Action taken after bulletin ° o ° ° o ° ° ° ° o ° NA o o ° ° ° ° ° ° o ° n/a
=
<zC Issue national warning o o o o o (¢} (¢} o o o ° NA o ° ° o ° ¢} o o o o o
©
&
<Z< Wave height forecasted n/a n/a o n/a n/a n/a | n/a n/a n/a n/a o NA | n/a o n/a n/a o n/a n/a | na | n/a n/a n/a
Communication Problem with
warning n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a o n/a n/a o n/a n/a o o n/a | n/a n/a n/a n/a
9 m Any area evacuated o o o o o o o o o o . NA o o o o o o o o o o o
<
Z Z
g e Smooth evacuation n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a ° n/a n/a n/a n/a n/a n/a n/a n/a | n/a n/a n/a n/a
wn
<
G § Self evacuation o o o o o o ¢} o o o o NA o o o n/a o o o o o o o
Monitored sea level ° o o ° o o o o ° o ° NA o o NA o o o ° o o o o
2 - Accessed through GTS o n/a n/a o n/a n/a n/a n/a o n/a o NA | n/a NA n/a n/a n/a o n/a | n/a n/a n/a
—
= - Accessed through
8 10C Sea Level . n/a n/a ° n/a n/a n/a n/a . n/a ° NA n/a NA n/a n/a n/a o n/a n/a n/a n/a
S Observation Facility
a - Accessed through
Z ° n/a n/a o n/a n/a | n/a n/a . n/a ° NA | n/a NA n/a n/a n/a ° n/a | n/a n/a n/a
< other systems
% Knowledge on accessing sea level
g o o o NA . o o NA NA . o NA | NA o NA NA e} o NA o e} . o
g data through GTS
= Knowledge on accessing sea level
% data through IOC Sea Level ° o o ° o o o NA NA ° ° NA NA o NA ° o o NA o o o NA
S Observation Facility
Used numerical modelling NA o o o o o o o ° o o NA o ° NA o o NA o o o . °

ANG = Anguilla (UK), AT=Antigua and Barbuda, BAH=

The Bahamas, BAR= Barbados, BEL=Belize, BER=Bermuda BR VIS=British Virgin Islands
CAY=Caiman Islands, COL=Colombia, DOM=Dominica, DRE=Dominican Republic, FR=France, HAI =Haiti; HON= Honduras, JAM= Jamaica, NETA=
Netherlands (Antilles) NG=Nicaragua, PAN= Panama, UR PR= US Puerto Rico, US VIS=US Virgin Islands, SV&GR= St. Vincent and the Grenadines, TRI=
Trinidad and Tobago, VEN= Venezuela

e= yes, 0= no, n/a= not applicable, NA= No answer provided
Table 5.1 Summary of responses by countries to “yes/no” questions.
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Time

Country learnt Means of Notification PTWC | WC/ATWC
Dominican ) . . ]
Republic 21:53 | Through website of the US Geological Survey | 22:06
Venezuela 21:53 | Venezuela Seismic Network
Colombia 21:58 | Through CISN Software (California 22:09 | 22:11
Integrated Seismic Network)
US Puerto Rico 21:58 | Through the Puerto Rico Seismic Network 22:06
Nicaragua 21:59 | Through INETER national seismic network 22:04
British Virgin 22:00 | Phone (Director) 03:00
Islands
Panama 22:00 | Internet 22:15
Antigua and 22:03 | Through PTWC bulletin 1 by email and fax 22:03
Barbuda
Barbados 22:03 | Through PTWC bulletin 1 by fax and SMS 22:03
Bermuda 22:03 Through PTWC bulletin 1 by fax and AFTN 22:03
(GTS)
Jamaica 22:03 | Through PTWC bulletin 1 by email. 22:03

St. Vincent and the 22:03 | Through PTWC bulletin 1 by email and fax 22:03

Grenadines

Anguilla (UK) 22:04 | Through PTWC bulletin 1 by phone 22:04

Dominica 2204 Upon receiving thg text from “tsunami 22:04
information ioc@lists.unesco.org

France 2204 Through PTWC bulletin 1 by email, fax and 27:04 27:04
SMT

Netherlands .

(Antilles) 22:04 | Through PTWC bulletin 1 by SMS 22:04 | 22:04

US Virgin Islands 22:06 | Through WC/ATWC bulletin 1 by phone 22:09

Caiman Islands 22:08 | Through PTWC bulletin 1 by fax and email 22:08

The Bahamas 22:15 | Television (CNN) -

Trinidad and 22:22 | Through PTWC bulletin 1 by fax and GTS | 22:22

Tobago

Honduras 22:30 | Tsunami Warning Monitoring and email 21:53 21:53

Belize 23:02 | Through PTWC bulletin 2 by fax and SMS 23:02

Table 5.2 Time of earthquake awareness by countries and means of notification. Time of receipt of first

PTWC and WC/ATWC bulletins. All times are in UTC. See also Figure 5.1.

5-3



mailto:ioc@lists.unesco.org

10C Technical Series No. 90 5. Survey Results

-

Figure 5.1 Time of earthquake awareness expressed as lapsed time since earthquake

Country Agency Bull. 1 Bull. 2 Bull. 3
Antigua and PTWC 22:03 22:54 23:45
Barbuda
Barbados PTWC 22:03 NA NA

AFT/GTS: 22:54
Bermuda PTWC 22:03 Fax: 22-56 23:45
Honduras PTWC 22:03 Not received Not received
St. Vincentand the | 22:03 22:54 23:45
Grenadines
Dominica PTWC 22:04 22:54 23:45
France PTWC 22:04 22 :55 23 :45
WC/ATWC 22 :04
Haiti PTWC 22:04
Netherlands
(Antilles) PTWC 22:04 22:54 23:45
Nicaragua PTWC 22:04 22:55 23:46
Dominican Republic | PTWC 22:06 23:00 23:48
US Puerto Rico WC/ATWC 22:06
Cayman Islands PTWC 22:08 22:59 23:50
Colombia PTWC 22:09 23:00 23:51
WC/ATWC 22:11
US Virgin Islands WC/ATWC 22:09
Panama PTWC 22:15 NA NA
Trinidad and Tobago | PTWC 22:22 22:53 23:46
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British Virgin WC/ATWC 03:00 n/a n/a

Islands

The Bahamas PTWC No received 22:54 23:45

Belize PTWC No received 23:02 No received

Venezuela PTWC/ No received No received No received
WC/ATWC

¢ indicates bulletins received on 12 January except for British Virgin Islands

Table 5.3 Time of receipt by countries of all PTWC and WC/ATWC bulletins.

Country Latitude (S) Longitude (E) | Depth (Km) | Magnitude | Scale
Nicaragua 18.8° -71.8° 20 Km 7.6 mb
Panama 18. 460 ° -72.530° 10 Km 7.1 Mw
US Puerto Rico 18.45° -72.44° 10 Km 7.0 Mw
US Virgin Islands 18.457° -72.533° 13 Km 7.0 -
Venezuela 18.223 -72.4371 47,7 Km
Table 5.4 Earthquake parameters calculated by countries.

Country Action details

o After knowing that an earthquake had been produced through
CISN, started running the model Tsunami Travel Time
Colombia e Searched information from the global warning centres

¢ Started monitoring real time tide gauges in the area using the IOC
Sea Level Observation Facility

Dominican Republic

e Issued tsunami warning

Honduras

o Observed data from seismographs located in different zones of
the country

Panama

e Informed the National System of Civil Protection that an
earthquake had been produced

Venezuela

o FUNVISIS emitted internal tsunami warnings to official
institutions as Ministry of Science and Technology, Geographical
Institut Simon Bolivar, Popular Ministry of Environment, Social
Protection and Disaster Response, Direction of Hydrology and
Navigation, and PDVSA

¢ Prevision measures were undertaken in coastal zones

¢ Information from USGS and CICESE was consulted

¢ Constant communication by phone maintianed

Table 5.5

Actions taken by countries before the first PTWC/ WC/ATWC bulletin was received

*Venezuela did not received PTWC/WC/ATWC bulletins but undertook actions based on information from

other sources

Country Time | Details
Anguilla (UK) 22:05 | Called Governor and Deputy Governor
2206 Notiﬁed National Disaster Management Committee and
’ media
22:06 | Started DDM Staff Notifications
22:10 | NEOC Stood up initial
Antigua and Barbuda 22:05 | Called national disaster services
22:10 | Faxed national disaster services
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The Bahamas PTWC information faxed to NEMA, Forecast Office and
2257 to Deputy Director of Meteorology, Mr Basil A. DEAN
’ (who was at the television station awaiting official
information on the earthquake)
Senior Deputy Director, Mr Trevor M BASDEN presented
23:00 | PTWC information on the national radio stations via
telephone interview.
Barbados Called department of Emergency Management to confirm
2923 receipt of bulletin
’ TWFP determined no national action was necessary at the
time
British Virgin Islands 00:00 | Contacted Director of PRSN
00:20 | Sent email to agencies, staff
01:00 | Updated website, contacted media
Cayman Islands 22:11 | Informed Hazard Management, Police, fire, EMS by 911
Colombia Informed the members of the Colombian National
29:12 Technical Committee for Tsunamis Warning that a
’ destructive tsunami threat did not exist. However,
continued monitoring and informing this committee.
Dominican Republic 2156 Informed Executive Committee of ONAMET via mobile
) phone
2158 Tsunami bulletin emitted to northern and southern coast of
) the country and Emergency Operations Centre
Honduras 22:45 | Requested sea level monitoring
22:55 | Requested information from other countries
23:30 | Requested information about possibility of tsunami
Jamaica 22:04 | Notification of Prime Minister and Permanent Secretary
22:15 | Notification of Prime Minister and Permanent Secretary
22:20 | Notification/advisory to the public via all media houses
The Netherlands (Antilles) 22:15 | Live interviews to local radio stations
Issued informative bulletin for national local authorities
23:00 .
and public.
Nicaragua 23-41 Elaborated informative bulletin and distributed it to
) governmental disaster response agencies and media
Panama 22:20 | Informed SINAPROC about possibility of tsunami
Trinidad and Tobago 22:50 | Informed supervisors, and office of disaster preparedness
US Virgin Islands - Issued press advisories
Table 5.6 Actions taken by countries after the first PTWC/WC/ATWC bulletin was received
Country Eiﬁl%%l;ﬁfn ;leillren(;ng ;l;ll:nr:lenglpse Information for warning
Bahamas 22:30 22:00 -0:30 PTWC
Dominican Republic 21:53 21:58 0:05 National Warning Centre
Honduras 22:30 24:00 1:30 PTWC
Nicaragua 21:59 23:41 1:42 PTWC
Table 5.7 Time of national warnings issued by countries (UTC). “Time lapse” is period between

earthquake awareness and issuance of first warning. “Information for warning” is the source
on which the warning was based. See also Figure 5.2
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Figure 5.2 Time of official tsunami warnings issued by countries and modelled tsunami travel times. All
times in UTC.
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Figure 5.3 Time of warning cancellation for countries that issued warnings and modelled tsunami travel
times. All times in UTC.

Countr Time of Cancel Time on alert | Reason for Mode of
y warning time (hh:mm) cancellation cancellation
Bahamas 22:00 NA
Dominican PTWC
Republic 21:58 23:52 1:54 bulletin Internet
Honduras 24:00 NA
Nicaragua 23:41 23:50 0:09 PTW(.: Email, fax, radio
bulletin
Table 5.8 Time of warning cancellation for those countries that issued warnings (UTC). Time on alert
indicates the time between warning issuance and cancellation. See also Figure 5.3
Country Time Response
Bahamas 22:45 Contacted all relevant agencies and called a press
conference
Honduras 24:00 — 12:00 (next day) | Monitored sea level
Nicaragua 23:41 Issued warning
. Called BVI and Jamaica to request verification and
St. Vincent and . .
. 22:15 information about whether or not they had
the Grenadines . )
experienced a tsunami
Table 5.9 Actions taken by National Disaster Management Organisations.
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: . Number
Warning . Evacuation
Country . Evacuation Area . of people
Time Time
evacuated
Dominican San Pedro de Macori§, 22:20 2,000
Republic 21:58 Pedernales, Boca Chica, Nagua, NA
Puerto Plata
Table 5.10 Evacuations by countries. All times in UTC.

Country Sea Level Station Monitoring method
Great Inagua (GOES ID
941-0030) 10C Sea level Observation Facility
Nassau Harbour (GOES | IOC Sea level Observation Facility
ID 941-0010)

The Bahamas Lee Stocking Island IOC Sea level Observation Facility
(GOES 1D 941-0020)
Settelement Point, GBI | IOC Sea level Observation Facility
(NDBC)
Mayaguez PR Station 10C Sea level Observation Facility

Colombia Mona Island PR Station | IOC Sea level Observation Facility
42407 Dart Buoy Other
Santo Domingo Other

Dominican Republic 42407 Dart Buoy Other
41046 Dart Buoy Other

US Puerto Rico PRSN Other

Table 5.11 Sea level stations monitored by countries
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6. Summary

The earthquake and tsunami event that occurred 25 km SW of Port-au-Prince, Haiti on 12
January 2010 presented an ideal opportunity to assess the performance of the CARIBE EWS.
The UNESCO IOC Secretariat for the ICG/CARIBE EWS undertook a survey of Member
States’ responses to the event in order to collect information that can be used in a post-event
assessment.

This report has been prepared by the Secretariat based on responses to a questionnaire sent
out to 28 Member States and territories to which 23 responses were received. Factual details
of the earthquake event and the tsunami are presented and the results of the survey are listed
in tables and displayed as timelines and maps.

The survey has been very useful as an overview of the current status of the CARIBE EWS.
Some gaps and weaknesses have also been identified, mainly regarding the knowledge of
NTWCs on how to access sea level data over the GTS or the IOC Sea Level Observation
Facility website.

It is beyond the scope of this report to conduct a detailed interpretation of the results, and the
survey results have been presented so that individual Member States and the ICG can draw
conclusions from this exercise and decide on future action. However, some highlights can be
noted:

e 20 NTWCs received the first bulletins from PTWC/WC/ATWC
e 19 NTWCs received subsequent tsunami bulletins from PTWC
e 20 member states received information from other sources other than

PTWC/WC/ATWC
e 7 member states and territories took some action before receiving the
PTWC/WC/ATWC bulletin

e 16 took some action after receiving the PTWC/WC/ATWC bulletin
e 6 member states and territories monitored sea level
— 4 by IOC Sea Level Observation Facility
— 4 by other method
e A full evacuation was carried out in one Member State’.
3 member states did not receive the first PTWC/WC/ATWC bulletin
1 member state did not receive any PTWC/WC/ATWC bulletin
6 undertook their own earthquake analysis
4 member states used numerical models in their analysis
* 4 member states issued a tsunami warning
e 3 member states affirmed to have knowledge on how to access sea level data through
GTS
e 5 member states affirmed to have knowledge on how to access sea level data through
the IOC Sea Level Observation Facility website

Most of the shortcomings and weakness revealed by the survey can be addressed both by
the ICG and at the national level through increased regional cooperation and training

* Press Reports indicate that Cuba also performed a full evacuation of 30 000 habitants in Baracoa, Guantanamo
(Secretariat note)
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where needed. Post-event assessments can assist in this process by highlighting the
strengths and weaknesses of the CARIBE EWS at regional, national and local levels and
by raising the awareness of how Member States responded, both individually and
collectively. The true value of such assessments is that it allows Member States to share
information and experiences for the mutual benefit of improving the CARIBE EWS for
all members. It is therefore recommended that the ICG/CARIBE EWS formalize this
process and agree to a format and procedure for conducting surveys after every
significant event in the Caribbean.
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Annex 1: Earthquake and tsunami event timeline
As of 13 Jan. 2010

12 Jan Haiti, 2010 (Earthquakes >= 5.0)

Elapse Action
21:53 NEIC OT: 21:53:09 UTC (Local time: 16:53)
3 Jan 18.451N, 72.445W, Depth: 10km M:7.0
UTC 15km SW of Port-au-prince, Haiti
22:03 10 PTWC Tsunami Watch for Haiti, Cuba, Bahamas, Dominican
Rep.

18.5N, 72.5W, M:7.3
Estimated tsunami arrival times

Jeremie, Haiti 22 :24
Port-au-prince, Haiti 22:29
Cap-haiten, Haiti 22:55
Baracoa, Cuba 22:49
Great Inagua, Bahamas 22:46

Puerto Plata, Dominican Rep 23:04
Santo Domingo, Dominican Rep 23:37

22:03 10 WCATWC | No tsunami is expected for Puerto Rico, Virgin Islands,
US Atlantic and Gulf of Mexico states and Eastern
Canadian provinces.

22:54 1:01 PTWC Tsunami Watch for Haiti, Cuba, Bahamas, Dominican
Rep.

18.5N, 72.5W, M:7.1
Estimated tsunami arrival times

Jeremie, Haiti 22:15
Port-au-prince, Haiti 22 :28
Cap-haiten, Haiti 22:46
Baracoa, Cuba 22:40
Great Inagua, Bahamas 22:37

Puerto Plata, Dominican Rep 22:56
Santo Domingo, Dominican Rep 23:28
(Note: M and tsunami arrival times are updated)

23:45 | 1:52 PTWC Tsunami Watch is cancelled
Observed tsunami height
e 12cm (crest to trough) at Santo Domingo,
Dominican Rep
e Lessthan 1 cm (crest to trough) at deep ocean
gauge in the east-central Caribbean
Based on these data there could have been destructive
tsunami waves near the earthquake epicenter but there is
not a threat to coastal areas further away.

22:00 M:5.9
22:12 M:5.5
23;12 M:5.1

13 M:5.0
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JAN

00:43

00:59 M:5.2
01:16 M:5.1
01:32 M:5.3
01:36 M:5.5
01:55 M:5.0
01:57 M:54
05:02 M:5.7
05:18 M:5.2
07:23 M:5.0
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Annex 2: PTWC and WC/ATWC Bulletins

TSUNAMI MESSAGE NUMBER 1
NWS PACIFIC TSUNAMI WARNING CENTER EWA BEACH HI
2203 UTC TUE JAN 12 2010

THIS MESSAGE APPLIES TO COUNTRIES WITHIN AND BORDERING THE
CARIBBEAN SEA...EXCEPT FOR PUERTO RICO AND THE VIRGIN ISLANDS.

A LOCAL TSUNAMI WATCH IS IN EFFECT
A TSUNAMI WATCH IS IN EFFECT FOR
HAITI / CUBA / BAHAMAS / DOMINICAN REP

FOR OTHER AREAS OF THE CARIBBEAN COVERED BY THIS MESSAGE...IT IS
FOR INFORMATION ONLY AT THIS TIME.

THIS BULLETIN IS ISSUED AS ADVICE TO GOVERNMENT AGENCIES. ONLY
NATIONAL AND LOCAL GOVERNMENT AGENCIES HAVE THE AUTHORITY TO MAKE
DECISIONS REGARDING THE OFFICIAL STATE OF ALERT IN THEIR AREA AND
ANY ACTIONS TO BE TAKEN IN RESPONSE.

AN EARTHQUAKE HAS OCCURRED WITH THESE PRELIMINARY PARAMETERS

ORIGIN TIME 2153z 12 JAN 2010

COORDINATES - 18.5 NORTH 72.5 WEST
LOCATION - HAITI REGION

MAGNITUDE - 7.3
EVALUATION

A DESTRUCTIVE WIDESPREAD TSUNAMI THREAT DOES NOT EXIST BASED ON
HISTORICAL EARTHQUAKE AND TSUNAMI DATA.

HOWEVER - THERE IS THE POSSIBILITY OF A LOCAL TSUNAMI THAT
COULD AFFECT COASTS LOCATED USUALLY NO MORE THAN A HUNDRED
KILOMETERS FROM THE EARTHQUAKE EPICENTER. AUTHORITIES FOR THE
REGION NEAR THE EPICENTER SHOULD BE AWARE OF THIS POSSIBILITY.
AREAS FURTHER FROM THE EPICENTER COULD EXPERIENCE SMALL SEA
LEVEL CHANGES AND STRONG OR UNUSUAL COASTAL CURRENTS.

ESTIMATED INITIAL TSUNAMI WAVE ARRIVAL TIMES AT FORECAST POINTS
WITHIN THE WARNING AND WATCH AREAS ARE GIVEN BELOW. ACTUAL
ARRIVAL TIMES MAY DIFFER AND THE INITIAL WAVE MAY NOT BE THE
LARGEST. A TSUNAMI IS A SERIES OF WAVES AND THE TIME BETWEEN
SUCCESSIVE WAVES CAN BE FIVE MINUTES TO ONE HOUR.

LOCATION FORECAST POINT COORDINATES ARRIVAL TIME
HATITI JEREMIE 18.6N 74.1W 22247 12 JAN
PORT-AU-PRINCE 18.5N 72.4W 222972 12 JAN
CAP-HAITEN 19.8N 72.2W 2255Z 12 JAN
CUBA BARACOA 20.4N 74.5W 22497 12 JAN
BAHAMAS GREAT INAGUA 20.9N  73.7W 22467 12 JAN
DOMINICAN REP PUERTO PLATA 19.8N 70.7W 2304z 12 JAN
SANTO DOMINGO 18.5N 69.9W 2337Z 12 JAN

ADDITIONAL BULLETINS WILL BE ISSUED BY THE PACIFIC TSUNAMI
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WARNING CENTER FOR THIS EVENT AS MORE INFORMATION
BECOMES AVAILABLE.
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TSUNAMI MESSAGE NUMBER 2
NWS PACIFIC TSUNAMI WARNING CENTER EWA BEACH HI
2254 UTC TUE JAN 12 2010

THIS MESSAGE APPLIES TO COUNTRIES WITHIN AND BORDERING THE
CARIBBEAN SEA...EXCEPT FOR PUERTO RICO AND THE VIRGIN ISLANDS.

A LOCAL TSUNAMI WATCH IS IN EFFECT
A TSUNAMI WATCH IS IN EFFECT FOR
HAITI / CUBA / BAHAMAS / DOMINICAN REP

FOR OTHER AREAS OF THE CARIBBEAN COVERED BY THIS MESSAGE...IT IS
FOR INFORMATION ONLY AT THIS TIME.

THIS BULLETIN IS ISSUED AS ADVICE TO GOVERNMENT AGENCIES. ONLY
NATIONAL AND LOCAL GOVERNMENT AGENCIES HAVE THE AUTHORITY TO MAKE
DECISIONS REGARDING THE OFFICIAL STATE OF ALERT IN THEIR AREA AND
ANY ACTIONS TO BE TAKEN IN RESPONSE.

AN EARTHQUAKE HAS OCCURRED WITH THESE PRELIMINARY PARAMETERS

ORIGIN TIME

2153z 12 JAN 2010

COORDINATES - 18.5 NORTH 72.5 WEST
LOCATION - HAITI REGION
MAGNITUDE - 7.1

NOTE: MAGNITUDE IS REDUCED FROM 7.3 TO 7.1

THERE ARE NO SEA LEVEL READINGS YET FOR THIS EVENT. READINGS
FROM THE NEAREST GAUGES SHOULD BE RECEIVED WITHIN THE NEXT HOUR.

EVALUATION

A DESTRUCTIVE WIDESPREAD TSUNAMI THREAT DOES NOT EXIST BASED ON
HISTORICAL EARTHQUAKE AND TSUNAMI DATA.

HOWEVER - THERE IS THE POSSIBILITY OF A LOCAL TSUNAMI THAT
COULD AFFECT COASTS LOCATED USUALLY NO MORE THAN A HUNDRED
KILOMETERS FROM THE EARTHQUAKE EPICENTER. AUTHORITIES FOR THE
REGION NEAR THE EPICENTER SHOULD BE AWARE OF THIS POSSIBILITY.
AREAS FURTHER FROM THE EPICENTER COULD EXPERIENCE SMALL SEA
LEVEL CHANGES AND STRONG OR UNUSUAL COASTAL CURRENTS.

ESTIMATED INITIAL TSUNAMI WAVE ARRIVAL TIMES AT FORECAST POINTS
WITHIN THE WARNING AND WATCH AREAS ARE GIVEN BELOW. ACTUAL
ARRIVAL TIMES MAY DIFFER AND THE INITIAL WAVE MAY NOT BE THE
LARGEST. A TSUNAMI IS A SERIES OF WAVES AND THE TIME BETWEEN
SUCCESSIVE WAVES CAN BE FIVE MINUTES TO ONE HOUR.

LOCATION FORECAST POINT COORDINATES ARRIVAL TIME
HATTI JEREMIE 18.6N 74.1W 22157 12 JAN
PORT-AU-PRINCE 18.5N 72.4W 22287 12 JAN
CAP-HAITEN 19.8N 72.2W 22467 12 JAN
CUBA BARACOA 20.4N  74.5W 2240z 12 JAN
BAHAMAS GREAT INAGUA 20.9N  73.7wW 2237Z 12 JAN
DOMINICAN REP PUERTO PLATA 19.8N 70.7W 22567 12 JAN
SANTO DOMINGO 18.5N 69.9W 23287 12 JAN
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ADDITIONAL BULLETINS WILL BE ISSUED BY THE PACIFIC TSUNAMI
WARNING CENTER FOR THIS EVENT AS MORE INFORMATION
BECOMES AVAILABILIE.
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TSUNAMI MESSAGE NUMBER 3
NWS PACIFIC TSUNAMI WARNING CENTER EWA BEACH HI
2345 UTC TUE JAN 12 2010

THIS MESSAGE APPLIES TO COUNTRIES WITHIN AND BORDERING THE
CARIBBEAN SEA...EXCEPT FOR PUERTO RICO AND THE VIRGIN ISLANDS.

THE TSUNAMI WATCH IS CANCELLED
THIS BULLETIN IS ISSUED AS ADVICE TO GOVERNMENT AGENCIES. ONLY
NATIONAL AND LOCAL GOVERNMENT AGENCIES HAVE THE AUTHORITY TO MAKE
DECISIONS REGARDING THE OFFICIAL STATE OF ALERT IN THEIR AREA AND
ANY ACTIONS TO BE TAKEN IN RESPONSE.

AN EARTHQUAKE HAS OCCURRED WITH THESE PRELIMINARY PARAMETERS

ORIGIN TIME - 2153Z 12 JAN 2010
COORDINATES - 18.5 NORTH 72.5 WEST
LOCATION - HAITI REGION

MAGNITUDE - 7.1

EVALUATION

A TSUNAMI MEASURING 12 CM CREST-TO-TROUGH WAS RECORDED AT SANTO
DOMINGO IN THE DOMINICAN REPUBLIC AND A TSUNAMI LESS THAN 1 CM
CREST-TO-TROUGH WAS RECORDED ON A DEEP OCEAN GAUGE IN THE
EAST-CENTRAL CARIBBEAN. BASED ON THESE DATA THERE COULD HAVE
BEEN DESTRUCTIVE TSUNAMI WAVES NEAR THE EARTHQUAKE EPICENTER
BUT THERE IS NOT A THREAT TO COASTAL AREAS FURTHER AWAY.
THEREFORE THE TSUNAMI WATCH ISSUED BY THIS CENTER IS NOW
CANCELLED.

FOR ANY AFFECTED AREAS - WHEN NO MAJOR WAVES HAVE OCCURRED FOR AT
LEAST TWO HOURS AFTER THE ESTIMATED ARRIVAL TIME OR DAMAGING WAVES
HAVE NOT OCCURRED FOR AT LEAST TWO HOURS THEN LOCAL AUTHORITIES
CAN ASSUME THE THREAT IS PASSED. DANGER TO BOATS AND COASTAL
STRUCTURES CAN CONTINUE FOR SEVERAL HOURS DUE TO RAPID CURRENTS.
AS LOCAL CONDITIONS CAN CAUSE A WIDE VARIATION IN TSUNAMI WAVE
ACTION THE ALL CLEAR DETERMINATION MUST BE MADE BY LOCAL
AUTHORITIES.

THIS WILL BE THE FINAL PRODUCT ISSUED BY THE PACIFIC TSUNAMI
WARNING CENTER FOR THIS EVENT UNLESS ADDITIONAL INFORMATION
BECOMES AVAILABLE.
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WEXX22 PAAQ 122203
TIBATI1

TSUNAMI INFORMATION STATEMENT NUMBER 1
NWS WEST COAST/ALASKA TSUNAMI WARNING CENTER PALMER AK
603 PM AST TUE JAN 12 2010

...THIS TSUNAMI INFORMATION STATEMENT IS FOR PUERTO RICO/
THE VIRGIN ISLANDS/ THE U.S. ATLANTIC AND GULF OF
MEXICO STATES/ AND EASTERN CANADIAN PROVINCES...

NO WARNING... NO WATCH AND NO ADVISORY IS IN EFFECT FOR
THESE AREAS.

EVALUATION

BASED ON EARTHQUAKE DATA AND HISTORIC TSUNAMI RECORDS THE
EARTHQUAKE WAS NOT SUFFICIENT TO GENERATE A TSUNAMI DAMAGING TO
PUERTO RICO/ THE VIRGIN ISLANDS/ THE U.S. ATLANTIC AND GULF

OF MEXICO COASTS/ AND EASTERN CANADA.

HOWEVER - EARTHQUAKES OF THIS SIZE SOMETIMES GENERATE

TSUNAMIS THAT CAN BE DESTRUCTIVE ALONG COASTS LOCATED IN THE
REGION OF THE EARTHQUAKE EPICENTER. AUTHORITIES IN THE REGION
SHOULD BE AWARE OF THIS POSSIBILITY AND TAKE APPROPRIATE ACTION.

PRELIMINARY EARTHQUAKE PARAMETERS

MAGNITUDE - 7.3

TIME - 1653 EST JAN 12 2010
1753 AST JAN 12 2010
2153 UTC JAN 12 2010

LOCATION - 18.5 NORTH 72.5 WEST
- HAITI REGION
DEPTH - 21 MILES/33 KM

THE PACIFIC TSUNAMI WARNING CENTER IN EWA BEACH HAWAII WILL
ISSUE MESSAGES FOR AREAS IN THE CARIBBEAN OUTSIDE PUERTO RICO
AND THE VIRGIN ISLANDS.

THIS WILL BE THE ONLY STATEMENT ISSUED FOR THIS EVENT BY THE
WEST COAST/ALASKA TSUNAMI WARNING CENTER UNLESS ADDITIONAL
INFORMATION BECOMES AVAILABLE. REFER TO THE INTERNET SITE
WCATWC.ARH.NOAA.GOV FOR MORE INFORMATION.



10C Technical Series No. 90 ANNEX 3 — Survey Questionnaire

Annex 3: Survey Questionnaire

12 JANUARY 2010 HAITI EARTHQUAKE AND TSUNAMI EVENT
POST-EVENT ASSESSMENT QUESTIONNAIRE

COUNTRY:

Contact Details

Contact Name

Name of Organisation

Address

Phone Fax

Email

Instructions
This is an electronic form which can be filled out in several ways:

1) If you use Microsoft Word software you can fill out the form electronically. To tick checkboxes
(yes/no answers), you can either use the tab button or the mouse to move to the required answer.
Written answers can be typed in the grey area next to the questions, and the area will expand to
fit longer answers.

2) If the form fields don’t work, then you can type your answers next to the relevant question.

3) Please give all times in UTC, not local time.

4) Please include as much information as possible in your answers. If there is not enough room on
the questionnaire form, then please send extra information in a separate document.

5) Where multiple answers are possible, please feel free to tick more than one box.

You may also print the questionnaire and fill out by hand, then scan/email or fax it back to us.

We may need to contact you to clarify your answers, so please include a contact
phone number where we can reach you.
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12 JANUARY 2010 HAITI EARTHQUAKE AND TSUNAMI EVENT

POST-EVENT ASSESSMENT QUESTIONNAIRE

SECTION A — INTERIM ADVISORY SERVICE

1) How and at what time (UTC) did you learn that a big earthquake had taken place?
How: Time (UTC):

2) Did you receive the first tsunami watch bulletin from the PTWC and/or WC/ATWC?

Yes|[ ] No []

If YES to either or both, at what time was the bulletin received(UTC)?
PTWC: WC/ATWC:
3) How did you receive the bulletin (cross more than one box if appropriate)?
Email:[ ] Fax: [_] GTS: [ ]
Phone:[] Other (please specify):

4) Did you acknowledge receipt of the bulletin?

Yes[ ] No [ ]

5) Were subsequent bulletins received from PTWC, WC/ATWC or another source?

Yes[ ] No []

If YES, please list the bulletin numbers and the time (UTC) you received them.

PTWC Time UTC | WC/ATWC | Time UTC | Others TimeUTC
No... No... No...
No... No... No...
No... No... No...
No... No... No...
No... No... No...
No... No... No...

(Add more rows if necessary)

10
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6)

Was information about the earthquake received from other sources?

Yes[ ] No [ ] If YES, please provide details:

SECTION B — NATIONAL ACTIONS

The purpose of this section is to find out what actions were taken by National Warning Centres,
including independent analysis of the event, notification of relevant organisations, issuing and
cancellation of warnings.

7) Were any earthquake parameters calculated at the national level?
Yes|[ ] No []
If YES, please specify:
Location: Depth: Magnitude: Type of Mag.:
8) Was any action taken BEFORE receiving the PTWC/ WC/ATWC information?
Yes[ ] No [ ]
If YES, please give details:
9) What action was taken after receiving the first bulletin? Please list times (UTC) as
well as actions. Include details of organisations or government agencies contacted.
Action Taken Time (UTC)

(Add more rows if necessary)

10) Did your National Warning Centre issue a tsunami warning to the public? If yes, what

time was it issued (UTC)?

Yes: [] Time: No: []

11) If a tsunami warning was issued to the public, was the warning based on bulletins from

the PTWC and/or WC/ATWC, or on information determined by your National
Warning Centre?

PTWC: [ ] WC/ATWC: [] National TWC: [_]

11
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12) If a tsunami warning was issued to the public, was a tsunami wave height forecast
provided?

Yes [ ] No [ ]
If YES, please provide details:

13) How was the warning issued? (eg phone, fax, email, sirens, police etc). Cross more
than one box if appropriate.

Phone: [_] Fax: [_] Email: [ ] sirens: [_|
Other (please specify)

14) If a warning was issued, what time was the warning cancelled (UTC)? What was the
reason for cancellation? How was this information communicated to the public?

Time of Cancellation:
Reason for Cancellation:

Communication method:
15) Were there any communication problems with distributing the tsunami warning or

cancellation information? (eg mobile phone network overload, people not answering
phones etc).

Yes [ ] No [ ]
If YES, please provide details:

SECTION C — NATIONAL RESPONSE

The purpose of this section is to find out what the national and local reponse was to the event
after the the tsunami warning had been issued by the National Warning Centre.

16) What actions were taken by the national disaster management organisation (or
equivalent)?

Action taken Time (UTC)

(Add more rows if necessary)

12
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17) Were any areas evacuated?

Yes: [ ] No: [ ]

If YES, please provide details in the following table:

Area Evacuated Time (UTC) Estimated No. People
Evacuated

(Add more rows if necessary)

18) If an evacuation occurred, did the process happen smoothly?
Yes: [ ] No: [ ]
If NO, please provide details of problems encountered:

19) Did people in some areas self-evacuate before a warning was issued?

Yes: [ ] No: [ ]

If YES, please provide details in the following table:

Area Time (UTC) Estimated No. People
Evacuated

(Add more rows if necessary)

13
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SECTION D — MONITORING AND MODELLING

20) Were sea level data monitored during the event?

Yes [ ] No [ ]

If YES, which stations were monitored and how where they monitored?

Sea Level station Monitoring method

GTS ] I0C Sea Level Facility [ |  Other [_]

GTS [] IOC Sea Level Facility [] Other[ ]

GTS [] I0C Sea Level Facility [ |  Other [_]

GTS [] IOC Sea Level Facility [ |  Other [_]

GTS [] IOC Sea Level Facility [ |  Other[_]

(Add more rows if necessary)

21) If the answer to question 20 is NO, does your National Warning Centre know how to
access sea level data over the GTS or on the IOC Sea Level Facility website?

GTS: Yes[ ] No [ ]
IOC Sea Level Facility: Yes[ ] No [ ]

22) Did your National Warning Centre use any numerical model scenarios during the
event (deep ocean propagation and/or inundation model scenarios)?

Yes: |:| No: |:|

SECTION E — OTHER INFORMATION

Please feel free to provide any further information you would like to be included in the report.
This could include comments which you can type below, or attachments such as photographs, or
any other documents you consider relevant. We would particularly welcome copies of any
national post-event assessment reports that are available

14
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10
11
12
13
14

15

16

17

18
19

20

21

22

23
24
25

26
27
28
29
30
31
32
33
34

I0OC Technical Series

Title

Manual on International Oceanographic Data Exchange. 1965
Intergovernmental Oceanographic Commission (Five years of work). 1966
Radio Communication Requirements of Oceanography. 1967

Manual on International Oceanographic Data Exchange - Second revised
edition. 1967

Legal Problems Associated with Ocean Data Acquisition Systems (ODAS).
1969

Perspectives in Oceanography, 1968

Comprehensive Outline of the Scope of the Long-term and Expanded
Programme of Oceanic Exploration and Research. 1970

IGOSS (Integrated Global Ocean Station System) - General Plan
Implementation Programme for Phase I. 1971

Manual on International Oceanographic Data Exchange - Third Revised
Edition. 1973

Bruun Memorial Lectures, 1971

Bruun Memorial Lectures, 1973

Oceanographic Products and Methods of Analysis and Prediction. 1977
International Decade of Ocean Exploration (IDOE), 1971-1980. 1974

A Comprehensive Plan for the Global Investigation of Pollution in

the Marine Environment and Baseline Study Guidelines. 1976

Bruun Memorial Lectures, 1975 - Co-operative Study of the Kuroshio
and Adjacent Regions. 1976

Integrated Ocean Global Station System (IGOSS) General Plan

and Implementation Programme 1977-1982. 1977

Oceanographic Components of the Global Atmospheric Research
Programme (GARP) . 1977

Global Ocean Pollution: An Overview. 1977

Bruun Memorial Lectures - The Importance and Application

of Satellite and Remotely Sensed Data to Oceanography. 1977

A Focus for Ocean Research: The Intergovernmental Oceanographic
Commission - History, Functions, Achievements. 1979

Bruun Memorial Lectures, 1979: Marine Environment and Ocean Resources.
1986

Scientific Report of the Interealibration Exercise of the
IOC-WMO-UNERP Pilot Project on Monitoring Background Levels

of Selected Pollutants in Open Ocean Waters. 1982

Operational Sea-Level Stations. 1983

Time-Series of Ocean Measurements. Vol.1. 1983

A Framework for the Implementation of the Comprehensive Plan

for the Global Investigation of Pollution in the Marine Environment. 1984
The Determination of Polychlorinated Biphenyls in Open-ocean Waters. 1984
Ocean Observing System Development Programme. 1984

Bruun Memorial Lectures, 1982: Ocean Science for the Year 2000. 1984
Catalogue of Tide Gauges in the Pacific. 1985

Time-Series of Ocean Measurements. Vol. 2. 1984

Time-Series of Ocean Measurements. Vol. 3. 1986

Summary of Radiometric Ages from the Pacific. 1987

Time-Series of Ocean Measurements. Vol. 4. 1988

Bruun Memorial Lectures, 1987: Recent Advances in Selected Areas of Ocean
Sciences in the Regions of the Caribbean, Indian Ocean and the Western
Pacific. 1988

Languages

(out of stock)
(out of stock)
(out of stock)
(out of stock)

(out of stock)

(out of stock)
(out of stock)

(out of stock)
(out of stock)

E,F,S,R
(out of stock)
E only

(out of stock)
E,F,S,R

(out of stock)
E,F,S,R
(out of stock)

(out of stock)
(out of stock)

(out of stock)
E,F,S,R

(out of stock)

E,F,S,R
E,F,S,R
(out of stock)

E only
E,F,S,R
E,F,S,R
E only

E only

E only

E only

E only
Composite
E,F,S

(continued)
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36

37

38
39

40
41

42
43
44
45

46
47

48

49
50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Title

Global Sea-Level Observing System (GLOSS) Implementation Plan. 1990
Bruun Memorial Lectures 1989: Impact of New Technology on Marine
Scientific Research. 1991

Tsunami Glossary - A Glossary of Terms and Acronyms Used in the

Tsunami Literature. 1991

The Oceans and Climate: A Guide to Present Needs. 1991

Bruun Memorial Lectures, 1991: Modelling and Prediction in Marine Science.
1992

Oceanic Interdecadal Climate Variability. 1992

Marine Debris: Solid Waste Management Action for the Wider Caribbean.
1994

Calculation of New Depth Equations for Expendable Bathymerographs Using a
Temperature-Error-Free Method (Application to Sippican/TSK T-7, T-6 and T-
4 XBTS. 1994

IGOSS Plan and Implementation Programme 1996-2003. 1996

Design and Implementation of some Harmful Algal Monitoring Systems. 1996
Use of Standards and Reference Materials in the Measurement of Chlorinated
Hydrocarbon Residues. 1996

Equatorial Segment of the Mid-Atlantic Ridge. 1996

Peace in the Oceans: Ocean Governance and the Agenda for Peace; the
Proceedings of Pacem in Maribus XXIII, Costa Rica, 1995. 1997
Neotectonics and fluid flow through seafloor sediments in the Eastern
Mediterranean and Black Seas - Parts I and II. 1997

Global Temperature Salinity Profile Programme: Overview and Future. 1998
Global Sea-Level Observing System (GLOSS) Implementation Plan-1997.
1997

L'état actuel de 1'exploitation des pécheries maritimes au Cameroun et leur
gestion intégrée dans la sous-région du Golfe de Guinée (cancelled)

Cold water carbonate mounds and sediment transport on the Northeast Atlantic
Margin. 1998

The Baltic Floating University: Training Through Research in the Baltic,
Barents and White Seas - 1997. 1998

Geological Processes on the Northeast Atlantic Margin (8" training-through-
research cruise, June-August 1998). 1999

Bruun Memorial Lectures, 1999: Ocean Predictability. 2000

Multidisciplinary Study of Geological Processes on the North East Atlantic and
Western Mediterranean Margins (9" training-through-research cruise, June-
July 1999). 2000

Ad hoc Benthic Indicator Group - Results of Initial Planning Meeting, Paris,
France, 6-9 December 1999. 2000

Bruun Memorial Lectures, 2001: Operational Oceanography — a perspective
from the private sector. 2001

Monitoring and Management Strategies for Harmful Algal Blooms in Coastal
Waters. 2001

Interdisciplinary Approaches to Geoscience on the North East Atlantic Margin
and Mid-Atlantic Ridge (10" training-through-research cruise, July-August
2000). 2001

Forecasting Ocean Science? Pros and Cons, Potsdam Lecture, 1999. 2002
Geological Processes in the Mediterranean and Black Seas and North East
Atlantic (11" training-through-research cruise, July- September 2001). 2002
Improved Global Bathymetry — Final Report of SCOR Working Group 107.
2002

R. Revelle Memorial Lecture, 2006: Global Sea Levels, Past, Present

and Future. 2007

Languages

E only

Composite

E,F, S
E only

E only
E only

E only
E only

E only
E,F, S
E only
E only

E only
E only

E only

E only
E only

F only
E only
E only
E only
E only
E only
E only
E only
E only
E only
E only
E only
E only

E only

, R

(continued)



65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83.

Title

Bruun Memorial Lectures, 2003: Gas Hydrates — a potential source of

energy from the oceans. 2003

Bruun Memorial Lectures, 2003: Energy from the Sea: the potential and

realities of Ocean Thermal Energy Conversion (OTEC). 2003

Interdisciplinary Geoscience Research on the North East Atlantic Margin,

Mediterranean Sea and Mid-Atlantic Ridge (12" training-through-research

cruise, June-August 2002). 2003

Interdisciplinary Studies of North Atlantic and Labrador Sea Margin

Architecture and Sedimentary Processes (13™ training-through-research cruise,

July-September 2003). 2004

Biodiversity and Distribution of the Megafauna / Biodiversité et distribution de

la mégafaune. 2006

Vol.1 The polymetallic nodule ecosystem of the Eastern Equatorial Pacific
Ocean / Ecosystéme de nodules polymétalliques de I’océan Pacifique
Est équatorial

Vol.2 Annotated photographic Atlas of the echinoderms of the Clarion-
Clipperton fracture zone / Atlas photographique annoté des
échinodermes de la zone de fractures de Clarion et de Clipperton

Interdisciplinary geoscience studies of the Gulf of Cadiz and Western

Mediterranean Basin (14™ training-through-research cruise, July-September

2004). 2006

Indian Ocean Tsunami Warning and Mitigation System, IOTWS.

Implementation Plan, July-August 2006. 2006

Deep-water Cold Seeps, Sedimentary Environments and Ecosystems of the

Black and Tyrrhenian Seas and the Gulf of Cadiz (15" training-through-

research cruise, June—August 2005). 2007

Implementation Plan for the Tsunami Early Warning and Mitigation System in

the North-Eastern Atlantic, the Mediterranean and Connected Seas

(NEAMTWS), 2007-2011. 2007 (electronic only)

Bruun Memorial Lectures, 2005: The Ecology and Oceanography of Harmful

Algal Blooms — Multidisciplinary approaches to research and management.

2007

National Ocean Policy. The Basic Texts from: Australia, Brazil, Canada,

China, Colombia, Japan, Norway, Portugal, Russian Federation, United States

of America. (Also Law of Sea Dossier 1). 2008

Deep-water Depositional Systems and Cold Seeps of the Western

Mediterranean, Gulf of Cadiz and Norwegian Continental margins (16"

training-through-research cruise, May—July 2006). 2008

Indian Ocean Tsunami Warning and Mitigation System (IOTWS) — 12

September 2007 Indian Ocean Tsunami Event. Post-Event Assessment of

IOTWS Performance. 2008

Tsunami and Other Coastal Hazards Warning System for the Caribbean and

Adjacent Regions (CARIBE EWS) — Implementation Plan 2008. 2008

Filling Gaps in Large Marine Ecosystem Nitrogen Loadings Forecast for 64

LMEs — GEF/LME global project Promoting Ecosystem-based Approaches to

Fisheries Conservation and Large Marine Ecosystems. 2008

Models of the World’s Large Marine Ecosystems. GEF/LME Global Project

Promoting Ecosystem-based Approaches to Fisheries Conservation and Large

Marine Ecosystems. 2008

Indian Ocean Tsunami Warning and Mitigation System (IOTWS) —

Implementation Plan for Regional Tsunami Watch Providers (RTWP). 2008

Exercise Pacific Wave 08 — A Pacific-wide Tsunami Warning and

Communication Exercise, 28—30 October 2008. 2008

Under preparation
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E only

E only

E only
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E only

E only
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E only

E only

E only
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Global Open Oceans and Deep Seabed (GOODS) Bio-geographic
Classification. 2009

Tsunami Glossary

Pacific Tsunami Warning System (PTWS) Implementation Plan

(under preparation)

Operational Users Guide for the Pacific Tsunami Warning and Mitigation
System (PTWS) — January 2009. 2009

Exercise Indian Ocean Wave 2009 (I0Wave09) — An Indian Ocean-wide
Tsunami Warning and Communication Exercise — 14 October 2009. 2009
Ship-based Repeat Hydrography: A Strategy for a Sustained Global
Programme. 2009

12 January 2010 Haiti Earthquake and Tsunami Event Post-Event Assessment
of CARIBE EWS Performance. 2010
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