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HOW ARE WE ASSESSING THE
TSUNAMI THREAT?




National Tsunami Warning System
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Sistema Nacional de Alarma de Maremotos

* Advanced technology systems,
with national scientific
contribution.

National Tsunami

* High level of professionalism and

Warning System training.
* Redundancy in monitoring, “xy . -
command/control and P "‘Tsun?ml Propagatlon
* Supreme Decret No 26, January 11, 1966. communications systems. P *}\!, %7 A
* Mission: Tsunami hazard assessment within the R "
: SRIT * High cost of maintenance and - <
national responsibility area. -

renovation.

* Operation under national and
international protocols.
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Emergency Evacuation Actions

Type of tsunami Expe.cted EVACUATION AREAS Threat Status
amplitude
e SNAMchiie
Instrumental <0.3m No action required INFORMATIVE

Sistema Nacional de Alarma de Maremotos

Evacuation of the population outside the
Precautionary zone, which includes areas of
0.3to1lm beaches, rocky shores, wetlands, estuaries, river
mouths, coastal walks (pedestrians), marinas,

waterfronts (vehicular), coves, ports and docks.

Evacuation of the population towards the
Security Area (or Safe Zone), established at a
height greater than 30 meters or as provided by

Major >3.0m local authorities. WARNING
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Activation I:I{:fc:rrl)::t?o?'\f Dissemination Forms of dissemination: Cancellation
* VHF ONEMI / MARITIME / CSN :
It is disseminated to: * DATAMAR2 SYSTEM :
« PTWC, :  SENAPRED : « SNAM Fax : « Amplitude records
CSN, USGS, :  MARITIME FIELD * Fixed and satellite telephones * Flood model comparison
NTWC, GFZ : * NAVY FIELD : * E-mails : * Field observers
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Member of the National Tsunami

Warning System

DIHIDRONAV

DIRECCIGN DE HIDROGRAFiA ¥ KAVEGACION
MARINA DE GUERRA DEL PERU

Seismic Parameters

< 8 mihutes

Alert/alarm
bulletin

< 8 miputes

Dissemination
and action
plans.

< 8 minutes

Working Group — Tsunami Warning for the

Southeast Pacific
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SHOA

Pacific Tsunami
Warning Center

NATIONAL TSUNAMI
WARNING CENTER

DIHIDRONAV

NORMAS TECNICAS

Hydrographic
technical standards

> Tsunami Inundation Maps
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Field work
pu=

Publication

Post proccess
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Diferencia [ SIESTAS EN LA PLAYR:

entre alertay alarma wor ¥/ ¢0currid un sismo? q
Tsunan“?  ¢Note pudiste mantener de pie?
nlNIDIdN;V evalia los parGmetros \

alerta o alarma de fsunami.




REGIONAL / DISTANT LOCAL

OBSERVATORIO DE HO
INSTITUTO GEOFISICO DEL
?xg PERU (IGP)
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'. g | NOAL, Cortar for Taunam| Ressarcs
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CN: NAVAL COMMUNICATIONS
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T: PHONE
RDSI: DIGITAL DEDICATED NETWORK
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S: SAT PHONE
AFTN/AHMS: AERONAUTICAL FIXED
TELECOMUNICATION NETWORK
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WHERE ARE
OUR CHALLENGES?
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Studies point to the existence of
a large seismic gap extending
across northern Chile that could
trigger a megathrust earthquake
of Mw 8.8 - 9.0.

Some models indicate that the
2014 Pisagua earthquake
ruptured the middle segment of
the fault from a depth of 30 to 55
km along the dip.

The northern and southern
segments are still intact, so there
is still a large area that could
generate an earthquake of Mw
>8.5 with the consequent
generation of a more significant
tsunami.



Importance of rupture model <

Uniform Fault Multifault (Uniform slip each segment)

e Studies point to the existence of
a large seismic gap extending
across northern Chile that could
trigger a megathrust earthquake
of Mw 8.8 - 9.0.

e Some models indicate that the
2014 Pisagua earthquake
ruptured the middle segment of
the fault from a depth of 30 to 55

New challenges km along the dip.
s Models with slip distribution D

°Longitud

segments are still intact, so there
is still a large area that could
generate an earthquake of Mw
>8.5 with the consequent
generation of a more significant
tsunami.

Models with slip distribution:
 Historical scenarios.
e Stochastic scenarios. e

Source: Ruiz et al., 2015



WHERE WILL IMPACT
OUR RESULTS?




SHOA

SIPAT

Technology platform for Tsunami hazard
forecast based on numerical modeling
(pre-modeled scenarios).

Given a seismic event, it allows to obtain a
guick and sectorized forecast (21 blocks)
of the different threat levels for Chile.
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SISTEMA INTEGRADO DE PREDICCION Y ALARMA DE TSUNAMI (SIPAT)

CHILE DIVIDED IN

h‘_ f ‘, Bloque 1: Aricay Parinacota
: Nuble - Bio Bi
2 1 Blocks Bloque 2: Tarapaca Bloque 11: Nuble - Bio Bio

Bloque 12: Araucania

SIPAT

Technology platform for Tsunami hazard
forecast based on numerical modeling
(pre-modeled scenarios).

& ."‘f&,‘ Bloque 3: Antofagasta Norte
i . J e ?’ﬁ Bloque 13: Los Rios
According to Tsunami propagation and political o

" Bloque 4: Antofagasta Sur
,J: 3 9 Bloque 14: Los Lagos Norte

division of Chile.
Bloque 5: Atacama Norte
Bloque 15: Los lagos Sur

Bloque 6: Atacama Sur

Given a seismic event, it allows to obtain a.. . ‘ — Blogue 16: Aysén
quick and sectorized forecast (21 blocks).. St R — = | | Bloque 8: Valparaiso
of the different threat levels for Chile. | " "
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ESCENARIOS
SIPAT

Technology platform for Tsunami hazard
forecast based on numerical modeling /
(pre-modeled scenarios).

Given a seismic event, it allows to obtain a
quick and sectorized forecast (21 blocks)

of the different threat levels for Chile. S frie
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‘ Scenario

* Real event




SHOA

SIPAT

Technology platform for Tsunami hazard
forecast based on numerical modeling
(pre-modeled scenarios).

Given a seismic event, it allows to obtain a
gquick and sectorized forecast (21 blocks)
of the different threat levels for Chile.

' \/
4&} 445 e e e

LIV K
a a
» 2

IN
EX UMBRA &) SOLEM
| /|

Before
SIPAT

Coquimbo 2015

Magnitude 8.4 (Mw)
Date and 16/SEP/2015
Time 19:54 Local Time
Location 31.553°S; 71.864° W
Depth 11,1 km
Geografic 42 km al W de Canela Baja
Reference
Source National Seismology Center (CSN)

ALARMA

ALERTA

B PrRECAUCION

INFORMATIVO

After
SIPAT
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SHOA

CITSU

Tsunami Flood Charts

70.36
Longitud

N

ivel del Mar (m}
10

Threat maps, which includes areas
that could be flooded and their
depth, in the event of a Tsunami.

The CITSUs are based on a
probable extreme event,
considering the scientific
background and available
technologies

With the new SINAPRED Law, the
CITSUs become Disaster Risk
Management Instruments, which
are necessary for territorial
planning.

CITSUS IN FORCE

70

Between Arica and Puerto
Williams
Available on Web Site

WwWw.shoa.cl

® @ shos X | @ servicio Hidrografico y Ocear
C A Noseguro | shoa.cl/php/citsu.php
YT

SERVICIO HIDROGRAFICO Y
OCEANOGRAFICO DE LA
ARMADA DE CHILE

CITSU

x

@ shoa :: CITSU

Cartas de Inundacion por Tsunami (CITSU)

Arica

Pisagua

Iquique

Chanavayita - Patillos - Patache

Tocopilla

Michilla

Mejillones

Antofagasta

Antofagasta Sur - Caleta Colost

Taltal

Chanaral

Caldera - Calderilla - Bahia Inglesa

Huasco

Ed. 2021

2014

d. 2022

Inicio Quiénes Somos ~ Nuestros Servicios ~ Productos ¥ Hora Oficial Trémites ~ Contacto > Venta Online ~ )

Introduccion

El Servicio Hidrogréfico y Oceanogréfico de la Armada (SHOA) es el organismo técnico, permanente y oficial del
Estado, responsable del funcionamiento, operacién y mantenimiento del Sistema Nacional de Alarma de Maremotos
(SNAM).
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Como elemento fundamental de apoyo a su tarea operativa, el SHOA ha iniciado a partir del afio 1997 la ejecucién
del Proyecto CITSU, elaboracién de Cartas de Inundacién por Tsunami para la costa de Chile, herramientas que
permiten definir los niveles de inundacién maximos esperados para las principales zonas urbanas y portuarias del

NN

borde costero de Chile, ante la ocurrencia de eventos sismicos tsunamigénicos de campo cercano.
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En el ambito de la prevencion y mitigacién del impacto de los tsunamis, estas cartas de inundacién tienen una
aplicacién directa en la planificacién urbana que ejecuta la autoridad municipal y en la elaboracién de los planes de
evacuacién y proteccién civil, tareas que supervisa en cada localidad la oficina Nacional de Emergencia del
Ministerio del Interior (ONEMI), mediante las acciones que ejecutan las Oficinas Regionales de Proteccion Civil y
Emergencia (OREMI), y los Comités Locales de Emergencia, de acuerdo a la Metodologia Bésica para la Elaboracién
de un Plan Comunal de Respuesta ante Tsunami.
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SOUTHERN PERU
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Villegas-Lanza, 2016)

. IGP, 2017

(Source
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(INGEMMET, 2016; Spiske et. al., 2013)
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Actually, on southern coast of Peru, 21 Tsunami Inundation Maps
(CIT) have been published (total 139).

Maps availableto -
download ®

Centro Nacional del

MGPTSUNAMIS APP =——
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- Peru, 1942
- Arequipa, 2001
s - South of Peru, 1604
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j” . Arica, 1868

- lquique, 2014
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Tarapacaq, 1

(Source: The lllustrated London News)

- Antofagasta, 1995
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