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Ecuador in the Pacific Ring of Fire

• 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.



INOCAR

Oceanographic and 
Antarctic Institute of Navy

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.



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.

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

•Monitoring ocean - atmospheric conditions on Ecuadorian
coasts and the Galapagos island

•Monitoring the maritime beacon system with the purpose
of providing security to navigators in the Ecuadorian
territory.

FUNCTIONS



CENTRO DE MONITOREO DEL CNAT



Pacific Tsunami Warning System
(PTWS)



National Tsunami Warning Center 

Tsunami Standard
Operating Procedures
for a Local Tsunami
(when a local tsunami
hazard exists)

Tsunami Standard 
Operating Procedures for a 
Distant Tsunami (when a 
distant tsunami hazard 
exists)
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• 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.

Tsunami Standard Operating Procedures for a Local Tsunami 



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 boundary.

INOCAR

Local Threat

Oceanographic net
Seismic net

Información 
Confirmatoria

Swift
Seiscomp3

Earthquake



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.

Hazard Zone Polygon (HZP – Local threat) 



Magnitude range
-maximum magnitude
-Minimum magnitude

Depth range
-Max deep
-Minimum depth

Epicenters range
-Latitude
-Length

Source:Rentería, 2016)

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.

Working in SAT components. Knowledge of risk: Threat, 
exposed elements, risk (vulnerabilities and threats).

The tsunami database of pre-computed tsunamis



Working in SAT components. Technical follow-up and alert service – monitoring and alarm:
The threat, thresholds, alert determination.  
Tsunami Standard Operating Procedures for a Distance

For 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

Community Model Interface for 
Tsunami (ComMIT)

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.



Fuente: JICA 2019



Determination of criteria for generation of tsunami bulletins
BULLETIN CRITERIA
WARNING There is an imminent danger of a tsunamii
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.



CONSIDERACIÓN ESPECIAL
Para el caso en que se genere un sismo, cuya magnitud preliminar (primer informe

automático IG) sea mayor o igual a 6.9, en la zona del polígono y luego de 5 minutos
de haberse generado el sismo no se recibe información por parte del INOCAR, la
SGR procederá directamente a activar el PROCESO PARA LA ACTIVACIÓN DE LOS
SISTEMAS DE ALARMAS POR TSUNAMIS y evacuación de la población para las zonas
que estarían frente al epicentro.



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?

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.

• What organization acts on the information provided by 
the agency responsible for characterizing the potential 
tsunami threat? 

• How is the tsunami information (warning, public
safety action, etc) disseminated within country?
Who is it disseminated to?

• How is the emergency terminated? 

The Risk Management Secretary – Secretaría de Gestión
de Riesgos (SGR, in Spanish).

The Risk Management Minister – Ecuador ´s Vice 
President (now). 

The situation is terminated, when INOCAR cancelled 
Tsunami Warning (3 hours after the tsunami waves 
arrived to last point in the Ecuadorian cost)



INFORMATION OF TSUNAMI OCURRENCE







NATIONAL PROGRAMMES AND ACTIVITIES INFORMATION 

ECUADOR through the Instituto Oceanográfico y Antártico 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

• Reduction of vulnerabilities.
Assessment and 
Mitigation(MIT):

• Minimize the loss of human life and other
damage, organizing, timely and effective
response and rehabilitation.

Preparedness
(PREP):

• Actions carried out in the face of an
adverse event and whose purpose is to
save lives, reduce suffering and reduce
losses.

Response 
(RESP):

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



Indicators for the recognition Tsunami Ready 

Source:http://itic.ioc-unesco.org



JAPÓN 2011



IN THE ROUTE OF TSUNAMI READY
PROGRAM FOR GALÁPAGOS



PUERTO AYORA, CANTÓN SANTA CRUZ



PUERTO AYORA, CANTÓN SANTA CRUZ

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.

0°44’40”S   90°18’50”O



PUERTO BAQUERIZO MORENO, CANTÓN SAN CRISTÓBAL



PUERTO BAQUERIZO MORENO, CANTÓN SAN CRISTÓBAL

City: Puerto Baquerizo Moreno is located in the
west of San Cristóbal Island, San Cristóbal canton,
Galápagos province -Ecuador.
Population: 6.553 inhab(1.53%)
Mean Altitude : 15 m.s.l.

0°54’09”S   89°36’33”O



PUERTO VILLAMIL, CANTÓN ISABELA



PUERTO VILLAMIL, CANTÓN ISABELA

City: Puerto Villamil is located on the southeastern
edge of Isabela Island, Isabela canton, Galápagos
province -Ecuador.
Population: 2.164 inhab (1.6%)
Mean Altitude : 7 m.s.l.

0°57’24”S   90°58’03”O



¿Where are we?

EVAL-1.
EVAL-2
EVAL-3.

PREP-1
PREP-2
PREP-3
PREP-4
PREP-5

RESP–1
RESP–2
RESP–3
RESP–4

PREPAREDNESS

RESPONSE

ASSESS
1

2

3



TSUNAMI READY PROGRAM- ITIC



MEETINGS EVERY 2 WEEKS 
(BISEMANALES)– MIÉRCOLES

12:00 13:00 14:00 
COI
NOAA –ITIC
INOCAR
AGENCIA DE RIESGOS - SNGRE
MAXIMA AUTORIDAD PROVINCIA - CGG
AUTORIDADES LOCALES 
GAD SANTA CRUZ
GAD SAN CRISTOBAL 
GAD ISABELA



ASSESSMENT (ASSESS)

GUIDELINES TSUNAMI READY



PREPAREDNESS

Isla Parroquia Zona Segura

San Cristóbal
Puerto Baquerizo 

Moreno

Ciudad de la Alegría
Cuartel de la Policía Nacional

CGREG Cerro Patricio
Col. Ignacio Hernández

Santa Cruz Puerto Ayora
Estadio Pampas Coloradas

Coliseo Cerrado

Isabela Puerto Villamil San Vicente



PREPAREDNESS



RESPONSE



THANKS


