INSTITUTO OCEANOGRAFICO Y ANTARTICO DE LA ARMADA

ECUADOR
ALFG-SU Barzola Shaila
SP. OCE Sharl Noboa

-~ A\‘ v .
(u;) repubics o Giobierno | Juntos

del Encuentro I lo logramos




COUNTRY ECUADOR

COLOMBIA
Galapagos Islands o Quito
[
ECUADOR
o Guayaquil
Pacific Ocean
PERU .
B |

*OFFICIAL NAME: Ecuador

*FORM OF GOVERNMENT: Republic

*CAPITAL: Quito

*POPULATION: 16,498,502

*OFFICIAL LANGUAGES: Spanish

~ N

(ﬁ s 5 Gobierno | Juntos

A del Encuentro | lo logramos

Instituto Oceanografico y Antartico de la Armada



Ecuador is within the so -called Pacific Ring
of Fire, in this place seismic activity is high,
Here the Pacific tectonic plate clashes with
several surrounding continental plates and
seismic tremors occur again and again. The
Pacific coast of South America is one of the
most prone areas for the generation of a
tsunami

In the last century, five seismic events
occurred (1906, 1933, 1953, 1958 and 1979)
that generated tsunamis throughout the
Ecuadorian coast.

Tsunamis can represent a highly destructive
force, and when they occur, the loss of lives,
the number of injured people and
infrastructure damage can be extremely
high, as observed with the occurrence of the
tsunamis of the ocean indicated in 2004, of
Chile 2010 and Japan of 2011.
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INOCAR

Ecuador has a hydrographic and oceanographic service, called INOCAR,
which its principal objective is the planification, coordination and control
the technical and administrative activities related to the Service of
Hydrography, Navigation, Oceanography, Meteorology, Nautical signs, as
well as the Administration of the material used in this activities.
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Oceanic Monitoring Center (CMO)

It has the technology equipment and specialized
technical personnel that meets the functions
entrusted to this center with the principal purpose
of improving reception/shipping and analysis of
information in the 24/7 monitoring of natural events
of geological, oceanic and atmospheric origin that
affect The Ecuadorian territory.

FUNCTIONS

eAlert and focal point for tsunamis alert systems
nationwide and Pacific for proper risk management of
tsunamis.

eMonitoring ocean - atmospheric conditions on Ecuadorian
coasts and the Galapagos island

eMonitoring the maritime beacon system with the purpose
of providing security to navigators in the Ecuadorian
territory.
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Pacific Tsunami Warning System
(PTWS)




National Tsunami Warning Center

e Tsunami Standard

Operating Procedures
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Tsunami Standard Operating Procedures for a Local Tsunami

Domain 1- ECC-1 includes
continental zone, Latitude: 4°N to
5.3° S and Longitude: 83° W to
73°W.

Domain 2 - ECG-1 corresponds to
the island zone, Latitude: 4°N to
5.3°S and Longitude: 93°W to 89°W.
Domain 3 - ECF-1 includes oceanic
area from 83°W - 89°W where the
National Seismograph Network do
not coverage the monitoring, it is
poor. In this case, the information
sources are USGS and PTWC.
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Figure 2. National Tsunami Warning Center responsibility Area. The subdivision area is in
accordance with the monitoring capacity to the National Tsunami Warning System

institutions have. Source: INOCAR, 2020.
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Information provided by the IGEPN, USGS and PTWC is analyzed and related with sea level data of national
network to evaluate the tsunami threat for the coasts of Ecuador. At the national level, first, INOCAR receives
preliminary seismic parameters (automatic), and then it receives evaluated data by a seismologist on duty,
finally INOCAR receives the magnitude moment Mw calculation (of the event). Local events are considered
even those generated in the Colombian-Ecuadorian and Peruvian-Ecuadorian coastal bounda%v
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HZP: Region or zone, comprised between the subduction zone up to the continental
margin of 50 km. All seismic events that are located in this polygon and whose
seismic parameters meet the established threshold ranges, will be considered highly

dangerous for the Ecuadorian continental and insular coasts.
4V
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Working in SAT components. Knowledge of risk: Threat,
exposed elements, risk (vulnerabilities and threats).

Constructed from hypothetic earthquakes located along the subduction zone on the
Ecuadorian coast, where these seismic events can generate tsunamis. The parameters of

these events are used to simulate tsunamis and determine their effects in the coast.
The tsunami database of pre-computed tsunamis

Magnitude Mw
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e threat, thresholds, alert determination.

or regional and distant events, CNAT will evaluate the graphical
and textual products provided by PTWC. Most model and its
graphical interface Results are added to this analysis

Modeloutputiog

Community Model Interface for
Tsunami (ComMIT)

- .. -
Pacific Tsunami
Warning Center

Working in SAT components. Technical follow-up and alert service — monitoring and alarm:
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For distant events the response time will is six minutes too, since the
information reception from the PTWC or USGS. The updates of this
information are made according to PTWC information update, and
also when we have the results obtained to use models and software
available to CNAT, which are the Tsunami Travel Time (TTT),
COMMIT/Most, TsuCAT.
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MAPA DE INUNDACION POR TSUNAMIS EN SALINAS
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Determination of criteria for generation of tsunami bulletins

BULLETIN CRITERIA

ADVISORY There is a high probability that a tsunami will be
generated

WATCHING There is a probability that a tsunami of distant origin

will be generated/the event requires simulation results
for evaluation.

INFORMATION | The characteristics of the earthquake do not meet the
necessary conditions to generate a tsunami on the
coasts of Ecuador

CANCELLATION | Based on the monitoring of sea level stations, the
tsunami threat has ceased in a certain area. The
cancellation may be partial or total.

v
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CONSIDERACION ESPECIAL

Para el caso en que se genere un sismo, cuya magnitud preliminar (primer informe
automatico IG) sea mayor o igual a 6.9, en la zona del poligono y luego de 5 minutos

de haberse generado el sismo no se recibe informacion por parte del INOCAR, la
SGR procederad directamente a activar el PROCESO PARA LA ACTIVACION DE LOS

SISTEMAS DE ALARMAS POR TSUNAMIS y evacuacion de la poblacion para las zonas
gue estarian frente al epicentro.
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Working with SAT. Communication and dissemination: Activation of alerts,
information to the population.

What is the threshold or criteria for declaring a potential tsunami emergency?

Bulletin type Wave amplitude Warning level ETA

Warning Warning ETA<3h
Watching H=>0.3m Watching 3h<ETA<6h
Information H=0.3m Information ETA=26h
Information H<0.3m Information -
Information H 2>1m Information| ETA>3h

* What organization acts on the information provided by » The Risk Management Secretary — Secretaria de Gestion
the agency responsible for characterizing the potential de Riesgos (SGR, in Spanish).
tsunami threat?

* How is the tsunami information (warning, public » The Risk Management Minister — Ecuador s Vice
safety action, etc) disseminated within country? President (now).

Who is it disseminated to?
The situation is terminated, when INOCAR cancelled

- How is the emergency terminated? » Tsunami Warning (3 hours after the tsunami waves
) arrived to last point in the Ecuadorian cost)

For Distant Tsunami Procedures: What actions were taken in response to tsunami bulletins
issued by PTWC, NWPTAC, and/or SCSTAC during the intersessional period?
The information provided by PTWC, NWPTAC, and/or SCSTAC is analyzed and compared with
that obtained from the application of specific software to determine wave height and arrival

time.
| R
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INFORMATION OF TSUNAMI OCURRENCE
Tonga 2022 Procedures

15/JANUARY/2022
TIME
NUMBER BULLETIN SOURCE OF INFORMATION RECOMMENDATION
(UTC)
1 15:21 . e SNAM issues bulletin 1 of tsunami Caution in marine activities in
_— —_— threat (volcanic eruption) Galapagos Islands.
Suspension of mariime and
2 16:31 Observation Buoy1 2803::: mx‘;rmsg et:‘MA ] recreational activities on the
continental and insular coastline.
. Suspension of mariime and
3 18:30 Observation Santa Cr;z M°| %auge detacts recreational activities on the
. e continental and insular coastline.
Santa Cruz and Baltra tide gauges X
4 1924 Wamin detect disturbances. Significant Suspe:znuor: of :\_a:;na amnd
—— T - variations in sea level are recorded in . g N
A jemia Bay. continental and insular coastline.
Santa Cruz and Baltra tide gauges
detect disturbances. Significant
ariations in sea level are recorded in )
Warming for Puerto Ayora and e x Suspension of maritime and
5 20:15 Observation for the insular and Academia Bz;gas\o‘l::?:uz island of recreational activities in the
continental region. Sea level distu R - i Galapagos Islands.
from 14233 in La Libertad, Santa
Elena.
Significant vanations in sea level are
c T recorded in Academia Bay, Santa
—e Cruz Island of up 1o 50cm that have Suspension of mariime and
Warmning for Ayora port
6 20:56 . =y remained stable for two hours. recreational activities in the
Observation for the continental «
e i rnat LA country Sea level disturbances were recorded Galapagos Islands.
’ from 14:33 in La Libertad, Santa
Elena_
Tsunami waming for the v ) " '
continental coast of the country Significant variations in sea level are Suspension of maritime and
7 21:21 ] recorded from 14:33 in La Libertad, recreational activities in the

Observation for the insular
coast.

Manta and Esmeraldas of S50cm.

Galapagos Islands.

MCancallatinn nf tesmami wamann

Qinmfirant variatinne in caa lowal haun




Canceliation of tsunami waming

Significant variations in sea level have

S

|v.

for the continental coast of the been recorded since 14:33in La Suspension of maritime and
2:23 country. Libertad, Manta and Esmeraldas of recreational activities in the
Observation for the continental | 50cm that have remained stable for Galapagos Islands.
and insular coast. one hour.
According to the records of tide

Observation for the insular and
continental coast

gauges and tsunami buoys located on
the coasts of our country, several
tsunami waves were recorded that
arrived in our country causing sea
level disturbances that have not
exceaded 50 cm.

Maintain caution in the execution
of productive and recreational
activibes on the continental and
insular border.

R

Observation for the insular and
continental coast

Sea level fluctuations assocated with
residual tsunami waves are recorded

Maintain caution in the execution
of productive and recreational

activibes on the continental and
insular border.

—l
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Observation for the insufar and
continental coast

Sea level fluctuations associated with
residual tsunami waves are recorded

Maintain caution in the execution
of productive and recreational
activites on the continental and
insular border.

Maintain caution in the execution

1742 Observation for the insular and | Sea level fluctuations associated with | of productive and recreational
T continental coast residual tsunami waves are recorded | activibes on the continental and
insular border.
Sea level fluctuations assocated with | Inhabitants near coastal areas
23: Canceliation tsunami residual waves have must remain attentive and
decreased considerably. cautious to the state of the sea.




Sea level recording

Initial
Start of Tsunami Max Amplitude Time Max
Country ENM Recording UTC A"""(m")‘"" (m) Amplitude UTC
La Libertad 15-01-2022 19:47 0.50 1.00 16-01-2022 03:05
ECUADOR | Santa Cnz -Gal 15-01-2022 1850 0.60 150 15.01-2022 20:22
Baltra - Gal 15-01-2022 19:15 055 0.85 15.01-2022 20:55

Tsunami recording

Ecuadorian sea level station

Esmeraldas (Ecuadorian norht coast)

P ST e P
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NATIONAL PROGRAMMES AND ACTIVITIES INFORMATION

ECUADOR through the Instituto Oceanografico y Antartico de la Armada, plans to
develop the following future activities:

1. Strengthen the tide gauge network through the acquisition of 5 tide gauge
stations that will densify the national network. This is supported by a joint project
with the Secretariat of Risk Management.

2. Certify three coastal locations in the island region (Galapagos) as Tsunami
Ready cities.

3. Certify continental coastal localities as Tsunami Ready cities.
4. Implement a database with pre-computed scenarios for Ecuadorian distant
events.

5. Implement the pre-computed database with local scenarios to evaluate the
effects of tsunamis on the Ecuadorian coasts.

6. Increase the number of inundation maps of Ecuadorian coastal areas.

7. Strengthen the infrastructure of Ecuador's main and alternate tsunami
warning centers.

8. Seek partnerships to improve the technical capacity of personnel currently
working on tsunami inundation mapping in order to improve INOCAR's products



Tsunami Ready Program

To build resilient communities through awareness and preparedness strategies
that protect life, livelihoods and property in the event of a tsunami in different

regions.

Assessment and

o _ * Reduction of vulnerabilities.
Mitigation(MIT):

Preparedness * Minimize the loss of human life and other
damage, organizing, timely and effective

(PREP): response and rehabilitation.
» Actions carried out in the face of an
Response adverse event and whose purpose is to
(RESP): save lives, reduce suffering and reduce
losses. | -
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Indicators for the recognition Tsunami Ready

TSUNAMI READY INDICATORS

1 | ASSESS-1. Tsunami hazard zones are mapped and designated.
2 | ASSESS-2. The number of people at risk in the tsunami hazard zone is estimated.
3 | ASSESS-3. Economic, infrastructural, political, and social resources are identified.

Il | PREPAREDNESS (PREP)

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

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

6 | PREP-3. Outreach and public awareness and education resources are available and
distributed.

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

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

9 | RESP-1. A community tsunami emergency response plan is approved.
10 | RESP-2. The capacity to manage emergency response operations during a tsunami is in
place.

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

12 | RESP-4. Redundant and reliable means to timely disseminate 24-hour official tsunami
alerts to the public are in place. \‘ v
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JAPON 201 1 Instituto Oceanografico y Antartico de la Armada

Altura: 1.33 metros

Oficina principal del CIMAG
Altura: 0.29 metros




Instituto Oceanografico y Antartico de la Armada

IN THE ROUTE OF TSUNAMI READY
PROGRAM FOR GALAPAGOS
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PUERTO AYORA, CANTON SANTA CRUZ

UNESCO COI
Grupo de C
del Sistema de Alerta contra los Tsunamis y
Atenuacion de sus Efectos en el Pacifico
ICG/IPTWS

didatt

Proyecto piloto T: i Ready® - Formulario de ira
Infor ién de tacto de la idad
Provincia [ Poblacion 20.302 personas
istrito/ciudad/localidad  |Gal3 /Santa | Pais Ecuador | Tetalizona | (segun proyeccién INEC
Cruz/Puerto Ayora | evacueaciOn al afio 2021)
Contacto principal Contacto secundario
Nombre Angel Amable Yanez Vinueza | Nombre Otheniel Palacios Celin
Director de Oceanografia y
Meteorologia Marina/National
Cargo Alcalde del canton Santa Cruz | Cargo Tsunami Warning Center - Tsunami
National Contact
Sr./Sra. Sefior Sr./Sra. Sefior
Av. Charles Darwin #358 y 12 Direcoidn Instituto Oceanografico y Antartico de
Direccién postal | de Febrero Puerto Ayora, Santa postal la Armada. Av. 25 de julio. Base Naval
Cruz, Ec Sur via Puerto Maritimo
Localidad Puerto Ayora Localidad | Guayaquil
Region y
Regién y codigo | o 010 Ayora - 200102 cédigo Guayas - 090205
postal
postal
Teléfono +593 5 2526153/ 4 Teléfono +593 4 3813440
fz'c"":nic B municipio@gadsantacruz.gob.ec z:c"t'rgm <o | Othoniel palacios@inocar.mil.ec
Requisitos sobre atenuacion (MIT)
MIT 1 > Delimitacion y cartografia de zonas de peligro de tsunamis Verificado
e Existencia de un dispositivo publico de informacién sobre tsunamis y respuesta a Verificado
MIT 2 < esos fenémenos que indique las zonas de peligro de tsunamis, las rutas de
evacuacién y las zonas de agrupacion e imparta instrucciones sobre las
a los tsunamis (huir hacia zonas elevadas)
Y4 Sefalizacion de las zonas de |~ Sehalee de entrada y ealida de la zona de [, Sehalizacién de lae
“> peligro de tsunamis peligro de tsunamis - rutas de i0
% Senalizacion de las zonas de |/ Instruce b bre | 1a ant de
agrupackn nstrucciones visibles sobre la respuesta ante un caso de tsunami
O del equipo de 0 sobre la

Instituto Oceanogrifico y Antartico de la Armada

Firma del funcionario que presenta la solicitud
Cca 0 o ["Alcalde del cantén Santa Cruz N
s | Gobierno Auténomo Descentralizado Municipal del cantén Santa Cruz.
Solicitud presentada por | Angel Amable Yé}\ez Vinueza Sr/Sra. | Sr.
Firma Zhecha 26 de mayo de 2021
| |5 N -.1-.'.',‘“ &,
Autoridad que recibe la Wecha de
solicitud (nombre en ==—/——=" | recepciéon
mayusculas) |
Firmas de los miembros del equipo de verificacién
Nombre en
mayusculas
Cargo | Sr./Sra.
|
Firma l Fecha
E
Nombre en v
mayusculas
Cargo Sr./Sra.
Firma | Fecha
Nombre en
mayusculas
Cargo | Sr./Sra.
Firma 1 Fecha
Nombre en
mayusculas

tos
| bgramos



PUERTO AYORA, CANTON SANTA CRUZ
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Instituto Oceanogrifico y Antartico de la Armada

City: Puerto Ayora is located in the south of Santa
Cruz Island, Santa Cruz canton, Galapagos province -
Ecuador.

Population : 11.822 inhab(1.4%)
Mean Altitude: 12 m.s.l.

El Mirador de@
Los Tuneles
N H
Ariana's Galapagos osIaI@ @ Pany@

Casa Cascada

Hotel El Descarwso@ 9 @Ga\a House
del Guia T
Pingg | Cormora® 3
4 Sla Sap\e®® o
8 \N‘ge(mﬁ
e
FRAFRE G,ASTROBAR@
Hotel Palace Galapagos[&]
Charles Darwin
Registro Civil 9 Research Station
Reservady asegura
= tu entrada
Hostal Zurizadai Puerto Ayora @

Galapagos

Estrella del Mar|
Booking.com - Hotel

DromsularMarkete

Islote

BAHIA DE LA m@w@ oslote,

ACADEMIA

Academt@



PUERTO BAQUERIZO MORENO, CANTON SAN CRISTOBAL
msututo vceanodrafico v Antartico de la Armada

_—

UNESCO COlI
del Sistema de Alerta contra los Tsunamis y . local de | electronico o mensajes |  Salvavidas o personal de seguridad en playas y de
Atenuacién de sus Efectos en el Pacifico de texto patrulla
ICG/PTWS
- Otros:
Proyecto piloto Tsunami Ready - Formulario de candidatura R
Observaciones del 8quipo de vericacion © S0bre 1 renovack
Informacién de contacto de la comunidad b 2 ' S
Provincia .
Galapagos/San :_°b'°v°’°" &
Distrito/ciudad/localidad  (Cristébal /Puerto Pais Ecuador otalizona
Baquerizo Moreno evacumcion /SC 7.551 No escribir en las zonas sombreadas
Contacto principal Contacto secundario Firma del funcionario que p ta la solicitud
Henrry Dafing Cobos Zavala Othoniel Palacios Celin Alcalde del Gobierno Auténomo Descentralizado Municipal del Cantén San
Nombre Nombre Cargo Cristobal
\Alcalde del Gobierno Auténomo Director de Oceanografia y Met Solicitud presentada por m——
Descentralizado Municipal del Marina/National Tsunami Warming Center, (nombre §e| solicitantpe) Henry Dagfin Cobos Zavala Sr/Sra. | Sr. T'QO
Cargo ‘Cantén San Cristébal Cargo |- Tsunami National Contact S - -
Sr./Sra. Sr. Tecndlogo
Sr./Sra. Sr.
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PUERTO BAQUERIZO MORENO, CANTON SAN CRISTOBAL
msuwuto veeanografico y Antartico de la Armada

City: Puerto Baquerizo Moreno is located in the
west of San Cristébal Island, San Cristobal canton,

Galapagos province -Ecuador.
Population: 6.553 inhab(1.53%)
Mean Altitude : 15 m.s.l.
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PUERTO VILLAMIL, CANTON ISABELA
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PUERTO VILLAMIL, CANTON ISABELA . L L
Instituto Oceanografico y Antartico de la Armada
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City: Puerto Villamil is located on the southeastern
edge of Isabela Island, Isabela canton, Galapagos
province -Ecuador.

Population: 2.164 inhab (1.6%)

Mean Altitude : 7 m.s.l.
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"'Whel'e are We? Instituto Oceanografico y Antartico de la Armada
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Instituto Oceanogrifico y Antartico de la Armada
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Instituto Oceanogrifico y Antartico de la Armada
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PREPAREDNESS

RUTAS DE EVACUACION Y ZONAS SEGURAS ANTE TSUNAMI DE PUERTO BAQUERIZO MORENO - CANTON SAN CRISTOBAL
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Instituto Oceanografico y Antartico de la Armada
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Instituto Oceanogrifico y Antartico de la Armada
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