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Seismotectonic Setting of the Philippines

ISC locations: 1964 to present
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Seismotectonic Setting of the Philippines
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Philippine Tsunamis and Seiches (1589-2012)

74 candidate events

Distribution of Historical Tsunamis in the Philippines (1589-2012)
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e . | 1. 41 confirmed tsunami

Magnitude range 5.5 to
8.3

Depth 15-60km
Heights 1-9 meters

Largest:
* Celebes Sea
e Sulu Sea

Philippine Tsunamis and Seiches (1589-2012)
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Maria Leonila P. Bautista, Bartolome C. Bautista,
Joan C. Salcedo and Ishmael C. Narag




Local & Distant Tsunami
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l Areas with confirmed tsunami |
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Location of epicenters of the earthquakes that caused Bautista et al.. 2012
tsunami in the Philippines and possible tsunami :
sources



The 1976 MS8.1 Moro Gulf Earthquake & Tsunami
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Tsunami heights observed

Characteristics
JGreat Magnitude
JShallow hypocenter
Beneath a body of water
JLarge rupture length

JVertical displacement



The 1976 MS8.1 Moro Gulf Earthquake & Tsunami

The Moro Gulf earthquake left | »'F———
in its wake 4,000 deaths, (
~2,000 missing, ~8,000 g =
injured and ~ 12,000 "
families (~90,000 people)
were rendered homeless. Of
the number of casualties,
about 90% was due to the
tsunami. Damage estimate
(1976 Peso Value): 400 ‘ a8
Million ++

| Reference: Badillo and Astilla, 1978 |

— (o 3
\)8 ‘
g)" \

\

Lanao del Norte 343

rat

?
AN 53
U

t{'{ ‘x i\

N -

Sultan Kudarat 280

<
.

Number of casualties



The 1976 Moro Gulf Earthquake & Tsunami

Tsunami Accounts:

Descriptions: Descriptions: (height)

®* 3 or 4 waves (one person “as tall as coconut
said 9) == there was trees”

more than [ wave y ’
2-storey house

* | to 5 minutes interval L 1 e 1
twice a man s height

* maximum inundation = 2

km

® maximum water recession
(with sucking sound) = 2
km



The 1976 Moro Gulf Earthquake & Tsunami

Tsunami Accounts:

Descriptions: (sounds) Descriptions: (appearance)

®, .
*%* Loud roaring “* Kept rising — like a tide

o . . .
L X 4 N/ .
* Like cascading rain *%* Wall of water advancing

/7
*%* unusual sound “* tilted wall of water

** Loud (San Jose (1km inland straightened up & crashed
from Pagadian), the sounds of down

the sea are not heard, but this

roar was distinctly heard)

“* Strange, strong, frightening



The 1976 Moro Gulf Earthquake & Tsunami
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Time first tsunami was observed *%* arrival of waves!!!



PHIVOLCS STRATEGY MAP

DOST-PHIVOLCS

Societal Outcome: Communities have achieved resilience to
volcanic eruptions, earthquakes, tsunamis and other related hazards.
VISION
A leading global science and
technology institution of empowered
men and women helping develop
communities safe from and resilient

to volcanic eruptions, earthquakes, 2. Provided highly accurate and timely warning and information
tsunamis and other related hazards.

3. Developed cost-effective monitoring and warning system

MISSION
We provide timely, quality, and
socially-inclusive information and

services for Wcmm_g_’ dlS_OSTer . 5. Enhanced collaboration with stakeholders
preparedness and mitigation. This

we do through the development

4. Empowered partners to lead in reducing risks from
geologic hazards down to the barangay level

and application of technologies
for the monitoring and accurate
prediction of and determination
eruptions, earthquakes, tsunamis

gender-responsive capacity

enhancement for comprehensive 4. Inspiring, dynamic leadership

disaster risk reduction.




PHIVOLCS Strategic Initiatives 2023-2028

DOST-PHIVOLCS

National Volcano Monitoring and Warning (NVMW)

National Earthquake Monitoring and Information (NEMI)

National Tsunami Monitoring and Early Warning (NTMEW)

Earthquake Hazards Assessment and Research and Development (EHARD)

Volcanic Hazards Assessment and Research and Development (VHARD)
PHIVOLCS Risk Information Management Assessment (PRIMA)
Landslide Monitoring, Early Warning and Risk Assessment (LMEWRA)

Volcano, Earthquake and Tsunami Disaster Preparedness and Risk Reduction

© BN O U .

Leadership Enhancement and Development (LEAD)

=
o

. Strategic Human Resource Management and Development (SHRMD)

=
[EEY

. Strategic Performance Assessment and Development for Excellence (SPADE)

=
N

. Strategic ICT Management and Development (StrICT)

£
w

. Financial Management and Administrative Support (FMAS)



PHIVOLCS Tsunami Monitoring System

Philippine Sze‘g;nic Network
= National Earthquake Monitoring and Information =™ .

* One hundred twenty-three (123)-station network
» 29 Staff-controlled seismic stations
» 87 Satellite-telemetered seismic stations
* 7 Volcano observatories

* Network Development Activities
+ Commissioning of at least 4 new seismic stations each year
» Acquisition of earthquake monitoring & communication
equipment
» Establishment of Visayas Cluster Center
» Continued capacity enhancement of technical staff

é/ Department of Science and Technology

Philippine Institute of Volcanology and Seismology




Satellite-Telemetered Seismic Stations
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Wao, Lanao del Sur (WLSP)

Cagayancillo, Palawan (CCPP)



Satellite-Telemetered Seismic Stations
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Event Detectability

2011 PHILIPPINE SEISMIC NETWORK

Detection Capability (Ms 2.0)

PHILIPPINE SEISMIC NETWORK
Detection Capability (Ms 3.0)

2011 PHILIPPINE SEISMIC NETWORK
Detection Capability (Ms 4.0)
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Data Acquisition and Processing
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PHIVOLCS Tsunami Monitoring System

20.0°N

= National Tsunami Monitoring : -
and Early Warning ' |

18.0°N

* Twenty-nine (29) sea-level monitoring
stations (SLMS) for tsunami detection

¢ 66 Community tsunami alerting siren
(CTAS)

16.0°N
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10.0°N

* Ongoing Development Activities
* Commissioning of additional SLMS and

8.0°N

CTAS Legend w“.;,' . . & o
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[l PHIVOLCS JICA (19) Alerting Station (65)
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Sea-Level Monitoring Stations

Data Transmission
Systerm (DTS)
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Sea Level Monitoring Station
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Detection Station

» Continuous sea level monitoring
- ultrasonic base technology

- non-contact
* Multi-point level detection

- use of wet and dry sensor

- contact
 Solar-powered
* Wireless operation

et sensor 5m

et sensor 1m

N =

e

PHIVOLCS and ASTI Team: Installation of Teunami Detoction System (Uitrasonic, Wiet and dry sensora),
Establishment of a Cost-Effective Local Taunami Warning System [DOST Grant-in-Aid)
Bolinao, Pangasinan, 18 September 2012 mimviliegas

Wet sensor 10m

o Ulrasonic Tide Gauge

Lubang Tsunami Detection Sensors

8m Wet sensor

Solar Power
Communication Module Box

5m Wet sensor
Ultrasonic Tide Monitor

' Tide Sensor by 10C

1m Wet sensor

Dry sensor
Tsunami Detection Sensois.

at NAMRIATiliK Tide Station
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Repair and Maintenance

Installation of ultrasonic sensor
and wet sensors

(3m, 5m and 8m) at Prieto Diaz,
Sorsogon Sea Level Station

Station Observations

Station ID: 2261

Location: Prieto Diaz, Sorsogon 26
Last reading: 2021-09-26 12:50:11 , ,
Air pressure: 100449.0
Water level: 1.85

Dry sensor: OFF

Wet sensor 1: OFF 18
Wet sensor 2: OFF 16
Wet sensor 3: OFF

Waterlevel

22
20

Repair of Jose |
Panganiban, Camarines
Norte Sea Level Station

D.Camero, N. Anilao,J.Balboa

é{ Department of Science and Technology

Philippine Institute of Volcanology and Seismology



Tsunami Alerting Station

BEACON

30 WATTS SOLAR
PANEL

ELECTRONIC SIRENS o

(120 deg apart)

CONTROLLER BOX

POLE MAST

. ARQ (Data Logger)

. Controller Box with customized holes
. Lead-Acid Battery

. Back plate with battery lock

. Trigger Switch Board

. ARQ Clip Holder

. Beacon

. Beacon Cage

9. Enclosure/Controller Box Bracket
10. Cable Assemblies

11. Solar Panel (30 Watts)

12. Solar Panel Holder and Bracket
13. GSM Antennae

CONO UL B WN -

Php 380,000.00

SOURCE: DOST-ASTI MASID



Inside the Controller Box (Data Logger)

* arQ data logger

—= Trigger Switch Panel

. Toggle Switch with
safety cap

Rotary Switch

* Lead acid battery

SOURCE: DOST-ASTI MASID



Installation of Tsunami Alerting Station

SOURCE: DOST-ASTI MASID



Maintenance of Tsunami Alerting Station

Check the following:
Solar panel (voltage, dust, etc)

Battery (voltage,

Corroded components

Wirings (deform, cut, etc)

Controller box ( pests, water accumulation, etc)
Surroundings (vegetation, trees, etc)

SOURCE: DOST-ASTI MASID



Systems Flow

Sampling rate:

TDS - 10mins (Shift

to 1 min if wet/dry
triggered)

TAS - 180mins

STATIONS

sQL D

REPLICATE

C E
C—— .

A
B @ B .
Ed
SMS GATEWAY |_)|

VISUALIZATION

i a

END USER API

Get data from

the stations at

a specific time
interval

Data collected
are sent via
SMS

The server
receives and
processes
data

Data is
shared and
can be viewed
online

SOURCE: DOST-ASTI MASID




Triggering Options
Hierarchy for Alarm Triggering

Manual Override

I

Trigger via
Website/SMS
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Web Visualizations

Tsunami Early Warning System
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» Parts of the visualization tool

1. Search station — Its function is to quickly find the TAS and
TDS in one specific location. Once a station is selected, it will
zoom in to station domain.

2. Notification — It provide information to the user when the
station is triggered or deactivated

3.Menu - It is a collection of links that allows the user to
navigate from one content to another.

a. Home - It serves the starting point and default mode of the
website.

b. Data — It allows the user to view and download TAS and TDS
data.

c. Login — Allows the user to enter username and password for
triggering purposes more advance configurations.

4. Station legend — Shows the station’s current status.

5. Map - Shows the location of TEWS network around the
Philippines.

~ |
1. Search Station

x| & m

C A NotSecure tews2.asti.dost.gov.ph

T'sunami Early Warning Systen

| 4, Stations Legend

Web Visualizations

- It refers to the internet-based application use to trigger tsunami alerting station and also use to view and
search sea level data recorded at tsunami detection station.

......



Web Visualizations

» Station Current State / Map Legend

o

The station is in normal status. This means that the
communication between the station and the serveris in
near real-time with no data gaps.

The station is in normal status. This means the
communication between the station and the serveris in
near real-time with no data gaps.

©

The station is in delayed status. This means that
the TAS is unable to transmit data to the server
within 3-hours.

The station is in delayed status. This means that the Sea
Level is unable to transmit data to the server within 9-
hours.

The station is triggered. This means that the TAS is
currently in alarm mode.

The station is in down status. This means that the
TAS is unable to transmit data to the server within
24-hours.

The station’s wet sensor detected a water surge or
the dry sensor got exposed or the water in the
vicinity descend.

The station is in down status. This means that the Sea
Level is unable to transmit data to the server within 24-
hours.




Activate Tsunami Alerting
Station

Click Login button in the menu
section.

A pop-up window will show
prompting the user to type account
name and password.

Point the cursor to the target TAS
marked with bell icon.

Click the icon.

A pop-up window should show the
current status of the station.

Click activate button.

Again, a pop-up window will prompt
to re-type the password for
confirmation.

= i

i Dos Nasugbu

Community Tsunami Alerting Station ;

Station ID: 3032

Address: Dos, Nasugbu, Batangas
Last reading: 2023-05-05 03:00:06
Alarm status: OFF a

B

@_ﬁ

e e

> | Confirm Action
Confirmation Code

Web Visualizations

Signin
Logn

Result

Status: Success
Station: 3032
Location:  Dos, Nasugbu, Batangas

Server reply: proceeding




DOST-PHIVOLCS Data Receiving
Center (DRC)
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DOST-PHIVOLCS Tagaytay Mirror
Station (TGY) & CTBTO AS080

é/ Department of Science and Technology

Philippine Institute of Volcanology and Seismology



DOST-PHIVOLCS Mindanao Cluster
Center for Earthquake and Tsunami
(PMCMCET)

!I/R

VISAAS.

Department of Science and Technology
Philippine Institute of Volcanology and Seismology




Tsunami Service Providers

Department of Science and Tchnology
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ecision Support Tools - Tide Tool
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Decision Support Tools - SWIFT

SWIFT.CMI”

‘Source parameter déte: 1yt ion base 1 Waveform Inversic
Fourcransformadt rame.

Earthquake Information and CMT Portals

Earthquake Source Parameters Search”
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Paper:
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Development and Operation of a Regional Moment Teasoe
Analysis System in the Philippines

Development and Operation of a Regional Moment Tensor
Analysis System in the Philippines: Contributions to
the Understanding of Recent Damaging Earthquakes

Baby Jane T. P !, Hiroyuki
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A network of 10 Hlite sta-
tions was established under a cooperative project be-
tween Japan and the Philippines, and a source anal-
yns system based on waveform inversion of regional
adapted t ionalize a regional
moment tensor analysis of Philippine earthquakes.
This study presents the source information generated
by the system for recent damaging earthquakes: the
M,6.7 Negros and M,,7.6 offshore Samar in 2012, and
the M.7.2 in Bohol in 2013. Results show that the Ne-
gros event was generated by shallow NE-SW thrust
faulting with a small strike-slip component, and that
the centroid was located slightly offshore. The Samar
event occurred in relation to an outer-trench thrust
fault within the Philippine Sea Plate, adjacent to a
part of the Philippine Trench that has relatively low
seismicity. Our centroid moment tensor (CMT) so-
lutions show that the Samar event triggered distinct
clusters of outer-rise normal and thrust aftershocks,
‘which we explain as being consistent with a Coulomb
slns v:hange in the area. Finally, we infer that the
ified fault zone that the
lldml earthquake has a length of ~100 km, is oriented
ENE-WSW, transects parts of Bohol, and extends off-
shore towards Cebu. These examples show how re-
cent improvements in Philippine earthquake monitor-
ing could contribute to the characterization of earth-
quake sources and in the understanding of the seismo-
tectonics of the area.

Thc Philippine region is known to be an arca of com-
which
du: to the opposing movements of the Philippine Sea
Plate and the Sunda Plate (Fig. 1). The Philippine
archipelago has 23 active volcanoes and numerous active
faults and trenches [1]. The threat of tsunami is very high
for most of the Philippine coasllin: as hnlll sides of the
zones asso-
ciated with large nnhqrukcs Both the Philippine Trench
and the North Luzon Trough lic to the cast of the Philip-
pines: the former has a history of large carthquake gen-
cration (e.g., 1925 M8.2, 1995 M7.5), and the latter is
a bathymetric depression interpreted as cither an incip-
ient subduction or a remnant suture zone. The western
coast of the archipelago is defined by the Manila Trench
(1994 M7.2), the Mindoro-Negros collision zone (1948
M3.3). the Negros Trench, the Sulu Trench and the Cota-
bato Trench (1976 M7.6). Most of the major islands of
the Philippines are transected by active faults, the most
dominant of which is the ~1,250 km long, arc-parallel,
left-lateral strike-slip Philippine Fault Zone (PFZ) (1645
M7.9: 1990 M. 7.7) [2.3). The PFZ traverses the major
islands of the Philippines and manifests itself in several
active splays, thereby dominating the scismic activities in
the NW part of Luzon, Central Visayas. and Eastern Min-
danao [4,5]. To assist in improving the preparations for
(and the mitigation of) carthquake and tsunami disasters
in this country, it is considered important to gain an un-

e
waveform inversion, Negros, Bohol, Samar, Philippine
Trench

Journal of Disaster Rescarch Vol.10 No.1, 2015

© o Tchnlogy Prse L. Crsiv Commons CC BY-AD: This o 1 Opcn Ao ke dbucdder s of

f the seismic potential of all active faults and
trenches.

ion of routi gional anal-
ysis in the Philippine carthquake monitoring system is

25
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Decision Support Tools - SWIFT
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Enhancement Percentage

Percentage of Jan-Jun 2023 Earthquake Events
Enhanced by SWIFT Per Magnitude Cutoff

Manual Automatic

100.00%
75.00% ®
50.00% e
25.00% > @

0.00%

4.0 45 5.0 55 6.0

Magnitude

> 86/148 (58.11%) M4.5+ EQ events with

manual SWIFT CMT Solution in 2023
= 56 manually revised and accepted out of
the 67 available automatic solutions
(triggered by DRC SeisComP3)

> 9 EQevents with Mw 4.0 — 4.4 result
» Total: 95 M4.0+ EQ events with manual SWIFT

CMT Solution:

9 Strike-slip — Reverse
14 Strike-slip
11 Strike-slip — Normal
. 8 Normal — Strike-slip
= 5 Normal



Decision Support Tools - Tsunami Scenario Database

Tsunami database search - Mozilla Firefox

File Edit View History Bookmarks Tools Help

Problem loading page * | [} Tsunami database search x| & |
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Building  Tsunami Simulation Database foe
the Tsunami Warning System in the Philippives

Building a Tsunami Simulation Database for
the Tsunami Warning System in the Philippines
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To enhance the tsunami warning operation system in
the Philippines caused by earthquakes in and around
the country, staff members of the Japan Meteorolog-
ical Agency (JMA) joined the SATREPS program in

1. Introduction

Many countries have suffered serious damage due to
tsunamis on a number of occasions: recent examples are

2012 o hel
the Philippine I £V and Sei

the due to the 2011 Great East Japan Earthquake.
the 2010 Chil the 2004 Indian Ocean tsuna

(PHIVOLCS), which stores multiple results of tsunami
simulations such as estimated tsunami arrival times
and heights at coasts for multiple hypothetical earth-
quakes of various hypocenter locations and magni-
tudes. The procedure to construct a database consists
of several steps starting from setting assumed fault pa-
rameters and others, proceeding to tsunami simula-
tions and data creation to be stored in the database,
and as the last step, creating a searching system which
picks results from the database according to the loca-
tion and magnitude of an earthquake. As of July 2014,
the PHIVOLCS has stored the results of tsunami simu-
lations conducted for more than 30,000 assumed faults
for local tsunamis. The searching system is also pre-
pared which enables to get a quick grasp of expected
tsunami features quantitatively. With this database
and the searching system, the PHIVOLCS is in near
future to issue initial tsunami warnings based on the
information of estimated tsunami arrival times and

and so on. These experiences raised the awareness for
the necessity of tsunami mitigation system both in the
world and in cach country, and these days, not a few coun-
tries are working on establishing/enhancing their national
tsunami warning system.

The Philippines is one of those countries. Similar to
Japan’s situation, the Philippines is surrounded by the
plate boundaries and offshore active faults; large carth-
quakes occur in and around this country and sometimes
they generate tsunamis which strike coasts in a short time
(Fig. 1). For example, an carthquake with a moment mag-
nitude of 8.1 occurred in Mindanao in 1976, which gen-
erated tsunamis whose initial waves hit coasts in a few

tes after th he carthq several
thousands were killed [1). This region suffered another
tsunami in 1918 [1]. A large carthquake also occurred at
the western edge of Mindanao Island and caused tsunamis
along the coasts as well as in the Sulu Sca in 1897 [1].
Therefore, immediate issuance of tsunami warnings is a
necess

heights immediately after the hypocenter location and

gnitude of an are i 'hen
the necessary coordination with related organizations
as well as the public education for the system and
warning messages are ready, the PHIVOLCS will start
the enhanced local tsunami warning operation.

Keywords: tsunami warning system, tsunami simulation
database, tsunami disaster preparcdness, the Philippines

Journal of Disaster Rescarch Vol.10No. 1, 2015

Under like this, the PHIVOLCS decided
0 build a tsunami simulation database for their warning
operations for local tsunamis. In this project, the IMA
first provided information on the social requirements and
tsunami ystem in Japan and di 4 derto
get these matters in the Philippines into perspective, then,
proceeded to cach step. The JMA and the PHIVOLCS
staff members engaged in this project occasionally vis-
ited cach office to work together, including a ficld trip to
sea level monitoring facilities in both countries as well as
10 coastal arcas along Manila Bay to sce the living envi-
ronment and disaster mitigation system. to promote our
understanding.

s under i semms of
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PHILIPPINE INSTITUTE OF VOLCANOLOGY AND _ Doc. Code :  SOEP-STNO-QP-01
SEISMOLOGY Supersedes: None
i i Sept. 01, 2020
PROCEDURE FOR THE ISSUANCE OF gyl S<Pt-0h 2020
U EARTHQUAKE INFORMATION e 015
1. Objectives

This procedure states the steps for the issuance and updating of Earthquake
Information, using earthquake data from recording seismic stations.

2. Scope

This procedure applies to earthquake data gathered from the Philippine Seismic
Network (PSN), automatic interface and software, PHIVOLCS Instrumental Intensity
Network and intensities accumulated from the public.

3. Definition of Terms

Contact Information Directory is a list of contact persons from different Local
Government Units (LGUs) and partner agencies and their contact details for intensity
survey.

Data Receiving Center (DRC) is the base operation of PHIVOLCS in Quezon City where
earthquake and tsunami data and i are i received,
analyzed and disseminated.

DRC Watchstander refers to the identified SOEPD personnel who perform earthquake
and tsunami monitoring at the DRC.

Earthquake is the sudden stress changes in the earth or sudden slip on a fault resulting
in ground movement and shaking due to radiated seismic waves from the source.

Earthquake Information refers to the information summary sheet of basic parameters
of an i updated every time additional data are
timely received.

are basic s of an which consist of its date
and time of occurrence, location and depth of origin, magnitude and available
intensi

Earthquake Phase Data are data extracted from earthquake records and generally
consist of arrival times and ics of major waves, its
duration & amplitude, and its dominant frequency.

Related is iti i ion about an derived
from reported and instrumental intensities, impact & damage reports and source
mechanisms.

DISCLAIMER: THIS DOCUMENT 1S NOT TO BE
REPRODUCED WITHOUT PERMISSION; AND IS NOT 70 8E
'DISCARDED UNLESS SUPERSEDED BY A REVISED ISSUE.

Procedures for Issuance of Earthquake and Tsunami Information

lruuwms INSTITUTE OF VOLCANOLOGY AND | Doc. Code : SOEPSTNO-QP-02

| PROCEDURE FOR THE ISSUANCE OF %V DL?X-&B [
TSUNAMIINFORMATION  [pppe . 1ois

This procedure describes the steps in the issuance and updating of the Tsunami
Information using earthquake and tsunami data from recording seismic stations and sea-
level monitoring stations.

2. Scope

This procedure on issuance of tsunami information applies to earthquake-induced
tsunami and uses data and information generated from earthquake and sea-level
monitoring networks, such as the Philippine Seismic Network (PSN) and Sea-Level
Monitoring Network operated and maintained by the Philippine Institute of Volcanology
and Seismology (PHIVOLCS), as well as tsunami-related information provided by the
international tsunami warning centers.

3. Definition of Terms
Centroid Moment Tensor (CMT) Solution is a set of parameters that define the general

sense of and i ofan q by processing records of
the event.

Data Receiving Center (DRC) is the base operation of PHIVOLCS in Quezon City where
earthquake and tsunami data and information are transmitted, received, processed,
analyzed and disseminated.

Distant Tsunami is a series of sea waves caused by a large-magnitude-offshore
earthquake that occurred outside the Philippines.

DRC Watchstander refers to the identified PHIVOLCS personnel of the Seismological
Observation and Earthquake Prediction Division (SOEPD) who perform earthquake and
tsunami monitoring at the DRC.

Earthquake is the sudden stress changes in the earth or sudden slip on a fault resulting to
ground movement and shaking due to radiated seismic waves from the source.

Earthquake and Tsunami Alerting Module (ETAM) a tsunami decision tool for near real-
time seismic monitoring and assessment of tsunami potential.

Hone (W.qil 41
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Tsunami Information Products

Regubie: of e Prigowes

DEPARTMENT OF SCIENCE AND TECHNOLOGY
PHILIPPINE INSTITUTE OF VOLCANOLOGY AND
SEISMOLOGY

Oateand Time . (Dute/Tima of Event)

Location (Location of Evert)

Depth (km) (Depth of Event)

Magnnude (Magniude of Evert)
EVALUATION

No destuctive tsunami threat memaum:ubvmm

et exists
urposes caly and thece is 50 tsusami Breat 1o e Philippines from

Raputic of the Phigpnes
DEPARTMENT OF SCIENCE AND TECHNOLOGY
PHILIPPINE INSTITUTE OF VOLCANCLOGY AND
SEISMOLOGY

TSUNAMI INFORMATION NO. (Nursibae)
SEA-LEVEL CHANGE MONITORING
Poople ace advised to wait foe further updates.

Do ot Time - (DateTien of Event)

Lecation (Location of Event)

Depth (km) (Dopt of Evert)

Magntudy (Magninsde of Event)
EVALUATION

An earhquake of B size has the potectial 10 Gentrate & destructive tiunarmi hat can sike

Rapubic of e Fhigores
DEPARTMENT OF SCIENCE AND TECHNOLOGY

PHILIPPINE INSTITUTE OF VOLCANOLOGY AND
SEISMOLOGY

DateandTime  (Dwte'Time of Event)

Locaton (Location of Event)

Degpth (km) (Depth of Event)

Magnude (Magniude of Event)
EVALUATION

Republic of the Philippines

DEPARTMENT OF SCIENCE AND TECHNOLOGY
PHILIPPINE INSTITUTE OF VOLCANOLOGY AND
SEISMOLOGY

PRELIMINARY EARTHQUAKE PARAMETERS

Dateand Time:  (Date/Time of Event)

Location (Location of Event)

Depth (km) (Depth of Event)

Magnitude (Magnitude of Event)
EVALUATION

Based on tsunami wave models and early tide gauge records of the tsunami in the Pacific
Tsunami Warning Center, coastal areas in the Phiippines fronting the Pacific ocean are
expected to experience high tsunami waves. It is forecasted that the first tsunami waves wil
arrive between (Time start) to (Time end), (Date) (PST). It may not be the largest and
these waves may continue for hours.

RECOMMENDED ACTION

The people in the coastal areas of the following provinces are STRONGLY ADVISED TO
IMMEDIATELY EVACUATE to higher grounds or move farther inland.

Batanes Group of Islands Albay Surigao del Sur
Cagayan Catadnuanes Davao Oriental
llocos Norte Sorsogon Davao De Oro
Isabela Eastern Samar Davao del Norte
Quezon Northern Samar Davao del Sur
urora Leyte Davao Occidental
Camarines Norte Southern Leyte

Camarines Sur Surigao del Norte

Owners of boats in harbors, estuaries or shallow coastal water of the above-mentioned
provinces should secure their boats and move away from the waterfront. Boats already at
sea during this period should stay offshore in deep waters until further advised

Issued on:
Issued by:

(Date Issued)
(Initials)

this earthquake CORITONS I the reGicn HRA! T eSICHNMNE Wihin Minuses 1o hours. Tsunaml Warning Center, coastal areas n the Philippines fronting the Packic ocean are
wxpecied 10 @xpedence wave i cf bess Hhan cne meter The Srat tsunami waves will
anrive Batean (Time start) 1o (Time end), (Dete) (PST) It may not be ™ largest and
RECOMMENDED ACTION RECOMMENDED ACTION these warves may coninue for hours.
Mo acton required NO EVACUATION IS ¥ stal comamunities of e following provinces are RECOMMENDED ACTION
M!oMTINDUSTEHFOﬂ UPO“ES.
The concamed peblic is advised 10 be on alart for unusual wives. Pecple ace advised to
STAY AWAY FROM THE BEACH AND NOT TO GO TO THE COAST of he following
ovinces undl the ellaton of this adv
Batanes Group of Islands pree Surigo o Ser ) N faory
Cagaysn Catadruares Davao Oriental Batanes Group of Islands Abay Surigao del Sur
Bocos Nore Soesogon Davao De Oro Cagayan Catadeuanes Daviao Orspenal
Isabela Eastern Samae Davao dal Note tiocos Noce Seoesogon Davao Do Oro
Quezon Necthon Samar Davao ool S Isataly Eastern Samar Davao del Norte
Aurora Leyte Davao Occidental Quezen Noehorn Samar Davao del Ser
Camacines Nete Soutam Leyte Autoen Layte Darvao Occidantal
Camarines Sur Surigao del Norte Camarines Norte Seuthern Leyte
Camarines Sur Surigao del Nocte
Peopls whose houses are located veey near the shoceline of these provinces ae advised to
MOVE FARTHER INLAND.
Owners of boats In harbors, estuaries or shallow coastal water of the above-mentioned
peovinces should sacure their bosts and move away from the waterfroet Boats already at
40 Quring Bis period should stiy cffshce in desp wathrs ustd e adhisad
Bsued oo (Date lssond) Tssued on (Date Isswed)
Issued by (nkials) bssued by (Initiaks) lsswed on (Date lsswed)
Issuad by (Initiaks)
IMPORTANT IMPORTANT ey Hwo e

O s

IMPORTANT T wil be the only tsunam information issued unjess sddtional information becomes avaiabie. Aways refer to




Tsunami Information Products

PHILIPPINE TSUNAMI INFORMATION

Tsunami
Information

Threat to the Philippines

A large earthquake is generated but
either
(1) there is no tsunami generated
by this event
or
(2) a tsunami was generated but will
not reach the Philippines.

Advisory’

Recommended Action
for Affected Places

No evacuation needed.
The advisory is issued for information
purposes only.

in some coastal areas with wave heights
of less than one (1) meter above the
expected ocean tides.

MINOR SEA LEVEL
DISTURBANCE

Advisory PHIVOLCS will sea level ch No ion order is in effect.

scE:AL:‘éEEL and provide updates. Public is advised to wait and listen for
MONITORING updates.

Advisory Minor sea level disturbance is expected |People are advised to stay away from the

beach and not to go to the coast.

People whose houses are located very
near the shoreline are advised to move
farther inland.

Owners of boats in harbors, estuaries
or shallow coastal waters of the affected
provinces should secure their boats and
move away from the waterfront.

Boats already at sea are advised to stay
offshore in deep waters until further
notified.

D i is d with

of coastal

life threatening wave heights.

(A destructive tsunami is expected to
arrive to Philippine coastlines with
wave heights of greater than one (1)
meter above the expected ocean tides.)

that maybe affected
are strongly advised.

Owners of boats in harbors, estuaries
or shallow coastal waters of the affected
provinces should secure their boats and
move away from the waterfront.

Boats already at sea are advised to stay
offshore in deep waters until further
notified.

ilippi i i ( 'S) is the
PHIVOLCS Building, C.P. Garcia Avenue, U.P. Campus, Diliman, Quezon City 1101
Tel. Nos.: +632 4261468 10 79; +632 9299254  Fax Nos.: +632 9271087; +632 9298366
S5 Website: www.phivolcs.dost.gov.ph

Point of the Philippines.

une 2013

Republic of the Philippines
DEPARTMENT OF SCIENCE AND TECHNOLOGY
PHILIPPINE INSTITUTE OF VOLCANOLOGY AND
SEISMOLOGY

PRELIMINARY EARTHQUAKE PARAMETERS

Date and Time (Date/Time of Event)

Location (Location of Event)

Depth (km) (Depth of Event)

Magnitude (Magnitude of Event)
EVALUATION

Based on tsunami wave models and early tide gauge records of the tsunami in the Pacific
Tsunami Warning Center, coastal areas in the Philippines fronting the Pacific ocean are
expected to experience high tsunami waves. It is forecasted that the first tsunami waves will
arrive between (Time start) to (Time end), (Date) (PST). It may not be the largest and
these waves may continue for hours.

RECOMMENDED ACTION

The people in the coastal areas of the following provinces are STRONGLY ADVISED TO
IMMEDIATELY EVACUATE to higher grounds or move farther inland.

Batanes Group of Islands Albay Surigao del Sur
Cagayan Catadnuanes Davao Oriental
llocos Norte Sorsogon Davao De Oro
Isabela Eastern Samar Davao del Norte
Quezon Northern Samar Davao del Sur
Aurora Leyte Davao Occidental

Camarines Norte
Camarines Sur

Southern Leyte
Surigao del Norte

Owners of boats in harbors, estuaries or shallow coastal water of the above-mentioned
provinces should secure their boats and move away from the waterfront. Boats already at
sea during this period should stay offshore in deep waters until further advised

Issued on:
Issued by (Initials)

(Date Issued)

IMPORTANT T wil be the only tsunans inform:

iation issued unless addtional information bacomes avail
the latest tsunami information posted at the PHIVOLCS official website (https://www.ohivoics dost.gov.ph).

able. Always refer to

Bulletin number
Date and time

Type of Tsunami
Information

Preliminary EQ
parameters

Evaluation

Recommended Action

Areas covered by warning
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Released Tsunami Information

PHIVOLCS TSUNAMI INFORMATION D saTenePST) | e Longhse Doph (| Mt
26 Jul 2022 - 08:45 PM 14.00°S 167.80°E 010 88 Vanuatu Tsunami
+
l ’ 16 Jul 2022 - 02:48 PM 54.50°N 160.80°W 021 73 Alaska Peninsula Tsunam
02 Jul 2023 - 06:27 PM 17.00°S 245 6.7 Near The Tonga Islands Tsunam
17 -03:11 AM 23.80°S 010 65 n The Tonga Islands Region Tsunam
16 Jun 2023 - 02:06 AM 22.00°8 176.60°W 208 70 South Of The Fij Islands Tsunam
@ ")
20 May 2022 - 08:51 AM 23.10°8 170.40°E 045 74 Southeast Of Loyalty Islands Tsunam

10 May 2022 - 10:57 AM

010 77 Southeast of Loyalty Islands Tsunam

OO 11 May 2023- 1202AM  1560°S 213 74 Tonga Taunam
? - 08:41 AM 20.40°8 010 73 Kermadec Islands Region Tsunami
22 - 05:18 AM 7.80°N 82.30°wW 010 6.6 South Of Panama
04Apr2022-0864PM  1376°N 12551°€ 08 68 Ofishore Gigmoto (Catanduanes)
03Apr2023- 1:06AM  5280°N 188.60°E 100 87 Near the east coast of Kamchatka Russia Tsunam
© | Latest Earthquake Event @ Earthquake Events for the year 02 Ap: - 02:04 AN 420°% 143.20°E 074 73 New Guinea Papua New Guinea Tsunam
18 Mar -01:12AM 79.6 075 8o Near The Coast Of Ecuador Tsunami 1
18 Mar20223- 08:55AM  3020°5 | 175.80°W 010 71 Karmadec |slznds Region Tsunam
https:l/tsunami_phivolcs_dost_qov_ph 03Mar2023-0205AM  1550°S 16830°C 03 68 Vanuaty Teuna
01 Mar 2023 - 01:35 PM 4380°S 140.60°E 583 6.5 Bismarck Sea Tsunami
26Feb 2 - 05:25 AM 6.60°S 140.00°E 085 6.5 New Britain Region Papua New Guinea Tsunam
24 Feb 2022 - 04:02AM 128.10°€ 14 55 Sarangani Isiand (Municipality Of Sarangani) (Davac Occidental) Tsuna
! Department of Science and TeChnO|Ogy 18 Jan 2023 - 02:08 PM 0260°N 084 73 Sarangani (Davao Occidental) Tsunam

Philippine Institute of Volcanology and Seismology

08 Jan 2023 - 08:32 PM 15.10°S 188.70°E 010 72 Vanuatu Tsunami




Released Tsunami Information

- Forwarded message - Republic of the Philippines T
Emtm V?‘;‘Z@pz‘a"czgzia %cs’;‘ - DEPARTMENT OF SCIENCE AND TECHNOLOGY "" 2

ate: Wes ul 2 af N L/ E
Subject: PTWC TSUNAMI INFORMATION STATEMENT ~ PHILIPPINE INSTITUTE OF VOLCANOLOGY AND 7 &
To: <tsunami@phivolcs.dost.gov.ph> SEISMOLOGY S

TSUNAMI INFORMATION STATEMENT NUMBER 1
NWS PACIFIC TSUNAMI WARNING CENTER HONOLULU Hi
1251 UTC WED JUL 26 2023

TWC TSUNAMI INFORMATION STATEMENT...

**+* NOTICE **** NOTIC!

NOTICE **** NOTICE **** NOTICE ****

THIS STATEMENT IS ISSUED FOR INFORMATION ONLY IN SUPPORT OF THE
UNESCO/IOC PACIFIC TSUNAMI WARNING AND MITIGATION SYSTEM AND IS PRELIMINARY EARTHQUAKE PARAMETERS
MEANT FOR NATIONAL AUTHORITIES IN EACH COUNTRY OF THAT SYSTEM.

Date and Tim: 26 Jul 2023 - 08:45:00 PM

NATIONAL AUTHORITIES WILL DETERMINE THE APPROPRIATE LEVEL OF Locati © 14.9°S. 167.8°F - Vi

ALERT FOR EACH COUNTRY AND MAY ISSUE ADDITIONAL OR MORE REFINED ocation -9%3, 167.8°E - Vanuatu

INFORMATION Depth (km) : 010

**=* NOTICE **** NOTI! * NOTICE **** NOTICE **** NOTICE ***** Magnitude : 6.8

PRELIMINARY EARTHQUAKE PARAMETERS
- - - EVALUATION

“MAGNITUDE 63 . . . " . . .
~ORIGINTIME 1245 UTC JUL 26 2023 No destructive tsunami threat exists based on av_a]lal?le data. Trns is for information
* COORDINATES 14.8 SOUTH 187.8 EAST purposes only and there is no tsunami threat to the Philippines from this earthquake.

- DEFTH 10 KM /6 MILES

“LOCATION  VANUATU

RECOMMENDED ACTION

EVALUATION

g No action required.
“ AN EARTHQUAKE WITH A PRELIMINARY MAGNITUDE OF 6.8 OCCURRED IN
THE VANUATU ISLANDS AT 1245 UTC ON WEDNESDAY JULY 26 2023

* BASED ON ALL AVAILABLE DATA... THERE IS NO TSUNAMI THREAT
FROM THIS EARTHQUAKE

RECOMMENDED ACTIONS

* NOACTION IS REQUIRED.

NEXT UPDATE AND ADDITIONAL INFORMATION

* THIS WILL BE THE ONLY STATEMENT ISSUED FOR THIS EVENT UNLESS
ADDITIONAL DATAARE RECEIVED OR THE SITUATION CHANGES.

* AUTHORITATIVE INFORMATION ABOUT THE EARTHQUAKE FROM THE U.S.
EOLOGICAL SURVEY CAN BE FOUND ON THE INTERNET AT
RTHQUAKE.USGS.GO!

* FURTHER INFORMATION ABOUT THIS EVENT MAY BE FOUND AT
WWW.TSUNAMLGOV.

* COASTAL REGIONS OF HAWAIL.. AMERICAN SAMOA... GUAM... AND
CNMI SHOULD REFER TO PACIFIC TSUNAMI WARNING CENTER MESSAGES
SPECIFICALLY FOR THOSE PLACES THAT CAN BE FOUND AT
WWW.TSUNAMILGOV.

Issued on 26 Jul 2023 - 08:57:52 PM

 COASTAL REGIONS OF CALIFORNIA . OREGON . WASHINGTON. .
SRITISH COLUMBIA AND ALASKA SHOULD ONLY REFER TO U Issued by: KMGKRVIPAADR
NATIONAL TEUMAN WARN NG CENTZR HESSAGES THAT LAN BE FOUND
T WA

SUNAMI.GOV.

IMPORTANT This will be the only tsunami information issued unless additional information becomes available. Always refer to
i 2 PHIVOL i S i

Department of Science and Technology
Philippine Institute of Volcanology and Seismology




12 Aug 2021 M7.3 Offshore Mati

129'E 12?'E 12‘,"E 12§'E 12?'E SWIFT Centroid Moment Tensor Solution:

Date: 2N e 16°N - H
e e e s . v e e i " : ot Tt
12 Aug 2020 / T A , s _J; . L
Time: i i , ' Dby 12 g
: - - sror vy 12'N - : i
s i) = L) v 8 B
01:46 AM PST k4 )
- s 10N P | Moment magnitude (M) = 6.6
Coordinates: - ‘\/J\/L“"' Seismic moment (M) = 1.06x10'° Nm
e ot &N -| -
04.98°N, 124.01°E ) (Lon, Lat, Depth) = (124.00°E, 12.00°N, 5 km)
o) E (Strike 1, Dip 1, Rake 1) = (235°, 64°, ~174°)
Depth: e 1, Dip
- (Strike 2, Dip 2, Rake 2) = (142°, 85°, —26°)
013 km Depth (km)
Magnitude: e
M7.1
18 August 2020 M6.6 Masbate Earthquake
Location:

Recorded
022 km S 20° E of General Generoso (Davao Oriental)

Plotted

Felt

Number of Earthquakes

Mag. Range

Ref. Station

Department of Science and Technology _ ICG/PTWS 10th Meeting of the Regional Working Group on Tsunami Warning
Philippine Institute of Volcanology and Seismology and Mitigation in the South China, 28 and 30 September 2021




12 Aug 2021 M7.3 Offshore Mati

@ SEA LEVEL STATION MONITORING FACILITY

1.6
1514 ©1oc
o Intro Map Station lists Services & FAQ GLOSS Catalog
T 12
E [previous station] Station [Davao_PH V] at GMT [next station]
1
|~ [more details] [GTS message] [show data] [show on map] [monitor]
o | Station metadata =
w 08 . S X Sealevel at Davao_PH station (offset: 7.563 m)
f 06 Country Philippines Q
o |etin Davao_PH | " enc (loat sensor with encoder) - prs (pressure) - rad (radar)
&loa Status Operational Q
a National Mapping and Resource ]
< Local Contact Information Authority ( R
w02 Philippines )
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y 09:00 11:00 1300 1500 17:00 19.00
. . Sensor 1 Aug 11
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Sampling rate | Period Signals Data
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(S:\T\'))Img e O7 days O Remove outliers O show switch data
Sea Level H-Crest to H-Crest to SERSoHE O30days  (JRemove spikes Oshow battery voltage

Date and Time Height (m) Trough (m)  Trough (cm) [ Type of sensor enc (float sensor with encoder)
1 Sampling rate

6
. (min)

[Tip:use left icons to zoom & scroll

25 8/11/202118:09  0.5178  1st wave (Crest) 0.0688 6.88 Type of sensor swi. (15t switch)
30 8/11/202118:14 0449  1stwave (Trough) Gy 2 "t 60

35 8/11/202118:19  0.5191  2nd wave (Crest) 0.0823 8.23 L e A ——
41 8/11/2021 18:25 0.4368  2nd wave (Trough) Samping rate g,

46 8/11/202118:30  0.5412  3rd wave (Crest) 0.1183 11.83 Sensor 6
51 8/11/202118:35  0.4229  3rd wave (Trough) e el - (batem)
58 8/11/202118:42  0.5621  4th wave (Crest) 0.0773 7.73 i)

63 8/11/2021 18:47 0.4848  4th wave (Trough)

69 8/11/202118:53  0.6238  5thwave (Crest) 0.0619 6.19

74  8/11/2021 18:58 0.5619  5th wave (Trough)
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Sea-level records

o pasttidegraph

Display Start Date 2022/01/15 ~04:00 [ Display

Display time axis ‘ 4 hours 12 hours ‘ ‘ 24 hours ‘48 hours ‘

No.13 Mati City, Davao Oriental —— Estimated tidal
Observed tide
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PHILIPPINE INSTITUTE OF VOLCANOLOGY AND SEISMOLOGY'
EARTHQUAKE INFORMATION NO.: 3
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Instrumental Intensities

Department Of cienc and Technology HOME REALTIME ATION HEALTH SEISMICITY
PHILIPPINE INSTITUTE OF Vi ANOLOGY AND SEISMOLOGY
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Calculated and Observed Intensities

19 120° 121 122/ 123

J T
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3 4 g 4
EARTHQUAKE INTENSITY (PEIS) EARTHQUAKE INTENSITY (PEIS)

Department of Science and Technology
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Republic of the Philippines
DEPARTMENT OF SCIENCE AND TECHNOLOGY :
4 PHILIPPINE INSTITUTE OF VOLCANOLOGY AND ~ 174
SEISMOLOGY

Tsunami Information

Date/Time : 27 Jul 2022 - 08:43:24 AM
Location : 17.64°N, 120.63°E - 003 km N 45° W of Tayum (Abra) PRELIMINARY EARTHQUAKE PARAMETERS
Depth of Focus (Km) 017 Date and Time: 27 Jul 2022 - 08:43:24 AM
Al ' Location : 17.64°N, 120.63°E - 003 km N 45° W of Tayum (Abra)
Orlgln : TECTONIC Depth (km) : 017
Magnitude : Mw7.0 Magnitude = Mw7.0
EVALUATION

No destructive tsunami threat exists based on available data. This is for information

y . A purposes only and there is no tsunami threat to the Philippines from this earthquake.

50°N ‘ However earthquakes of this size may generate unsual sea level disturbances that may
y 7 p be observe along coasts near earthquake epicenter of Abra province.

RECOMMENDED ACTION

No action required.

50°8

Issued on: 27 Jul 2022 - 11:10:48 AM
Issued by: RGA/RJP/LJAG/KRV/MAMG/KMG

Department of Science and Technology T,
Philippine Institute of Volcanology and Seismology IMPORTANT e cunam informaton posted o he PHIVOLCS aficial wabste (ips./wir pucs.Gostoouon).




RIMES Sea Level Station

m B

SEA LEVEL STATION MONITORING FACIL

Intro E  stotion lists Station details Services & FAQ GLOSS
Sealevel stations
Status at 2022-07-27 04:39 GMT
Disclaimer
= .
‘
.
14 l

r Station: Currimao (Philippines)

Lest observation at: 2022-07-27 04:33

.

Lat: 17.97 Lon:120.43

Estimated Time of
Event (0043z)

meters

2.0 -
iz Estimated unusual
.| wave arrival time
05 v
2 A

- _'__‘_'4-""’ - "m"a"“b'.ﬂ
-0.5
1.0 T T T T T T

17:00 19:00 21:00 23:.00 01:00 03:00

Jul 26 Jul 27

From 2022-07-26 16:10+00:00 to 2022-07-27 04:10+00:00  @loc-vLiz

Sealevel at Currimao station (offset:|4.914 m)

- enc (float sensor with encoder) « prs (pressure) « rad (radar)

meters

Estimated Time of Event (0043z)

Sealeyel at Currimao station (offset: 4.915 m)
o - enc (float sensor with encoder) « prs (pressure) - rad (radar)
204
1'5- . - .
o Estimated unusual wave arrival time
054 v
o DR St A R R T ST PPN CLTE IR ) )
’ """.:"“:*-”“'n'u..o..«nt
-054
1.0 T T T T T T T T
00:30 01:00 01:30 02:00 02:30 03:00 03:30 04:00
Jul 27

From 2022-07-27 00:02+00:00 to 2022-07-27 04:22+00:00  eloc-vLIZ

SOURCE: http://www.ioc-sealevelmonitoring.org/map.php



DOST-PHIVOLCS TeWS
Sea Level Station

S : Tsunami Early Warning System

# Home

£ Data

I Detection Graphs

+ Login

1 station Observations

Ay Station ID: 2256

Location: Poblacion, Bolinao

% Last reading: 2022-07-27 12:00:06
i Alarm status: OFF

Station ID: 2265

Location: Bolinao, Pangasinan

Last reading: 2022-07-27 14
13:00:11 1
Air pressure: 1007.38
Water level: 0.9

Dry sensor: OFF
Wet sensor 1: OFF
Wet sensor 2: OFF
Wet sensor 3: OFF

T ko N S P

N < e

(12:00 AM)
07/27/2022

Date/Time

2022-07-27 03:40:10

2022-07-27 08:50:11

1L Water level

2022-07-27 09:00:11

2022-07-27 09:10:11

2022-07-27 09:20:12

2022-07-27 09:30:13

2022-07-27 09:40:11

2022-07-27 09:50:12

2022-07-27 10:00:10

2022-07-27 10:10:13

2022-07-27 10:20:11

1.45
1.45
1.44

} 0.08m
1.52

} -0.20m
1.32

} 0.05m
1.37

J0.07m
1.44

]0.0Sm
1.36

J-0.0Zm
1.34

J0.0Zm
1.36

J-0.04m
132

Source:https://tews.dost.gov.ph/

Q0 90 Q. . 99 O
29, Q. ©9.,29..,%. Q.
%o <0 V0 % %



Earthquake

Office of the

NDRRM
President <

Mass Texting

A 4

PIMass Texting |

PHIVOLCS
Field Stations

Public Address Syste:
PTWC  :Pacific Tsunami Warning Center

NWPTAC : Northwest Pacific Tsunami Advisory Center
PHIVOLCS : Philippine Institute of Volcanology and Seismology
NAMRIA : National Mapping and Resource Information Authority
PAGASA : Philippine Atmospheric, Geophysical and Astronomical Services Administration

Fig. 2. Earthquake and tsunami information flow in the
Philippines.

NATIONAL
DISA
RESPONSE
PLAN (NDRP)

Earthquake andiTstnami

The Philippines is one of the
most vulnerable  countric:
when it comes to volc
eruptions and  earthquake:
It wted along the so-c
Ring of Fire'
Earthquakes it
regularly, including small one:
that hardly r
Richter Scale. ¢
it is imperative that we doall 4
that we can'to be  prepared.
This is vital if we are to save
lives of Filipinos or even
prevent them from being lost.
Considering the possibility of
a massive earthquake hitting
the Philippines, do we have
the means 1o immediately
cope? How ready are the
Filipinos should “the big one"
strike?

J@
Q) DRRME
@

Proactive

DSWD

Department of Social Welfare and Development

Department of Science and Technology
Philippine Institute of Volcanology and Seismology




GPS Network

Image Landsat/ Copernicus

Department of Science and Technology
Philippine Institute of Volcanology and Seismology

116°

118

120°

122°

124"

126"

128°

20°

T. Bacolcol, 2018

20°

116°

Continuous sites (blue) and campaign sites (yellow)

128



Publications for Structural Resilience

Spectral Acceleration Maps of the

Philippine Earthquake Model
Philippines (SAMPH)

(PEM)

Probabilistic Seismic Hazard
Analysis (PSHA) of the Philippines
and Metro Manila

THE
PHILIPPINE

- An alternative reference for
seismic designs of structures
- For the Philippines —
local condition is stiff
soil (Class D;
generalized)
- For Metro Manila —Vs30 §&
(shear wave velocity of [
the upper 30 meters of
soil layers)

EARTHQUAKE
MODEL

~
u
e

Usage
- Regular Structures
(houses, buildings, etc)

A Probabilistic Seismic Hazard Assessment

of the Philippines and of Metro Manila

Return Periods
- 475/500 years mean
recurrence interval (MRI)

é/ Department of Science and Technology

Philippine Institute of Volcanology and Seismology

Maximum Considered Earthquake (MCE) using
Probabilistic Seismic Hazard Analysis

Will be adopted in the revision of the Seismic
Provisions in the National Structural Code of
the Philippines (NSCP) 8" Edition on 2022

Rock site as site condition

Usage

- Regular Structures (houses, buildings, etc)

- Essential Facilities (hospitals, evacuation
centers, predetermined emergency supplies
and resource facilities, etc)

- Critical Structures (water and power
plant/distribution network, communication
towers and grid, dams bridges, etc.)

-

Return Periods

- 2475/2500 years MRI or maximum credible
earthquake (MCE) spectral values at: SA (0.2
seconds) or short period, Ss

- SA (1.0 second) or 1-second period, S+

SPECTRAL
ACCELERATION
MAPS OF THE
PHILIPPINES

kB o
Maximum Considered Earthquake (MCE)
Probabilistic Seismic Hazard Analysis

DOST-PHIVOLCS

2021




Site Response Atlases from other areas

Publications for Structural Resilience

Contents

= Active Faults Map

» Geologic Maps from Mines and
Geosciences Bureau

= Peak Ground Acceleration Maps of the
study areas

= Vs 30 Model Maps

= Short-Period Microzonation Maps

» Long-Period Microzonation Maps

Usage

= Rock-site amplification factors

= Soil-structure resonance (which occurs
when the period of the ground coincides
with the period of the structure)

Department of Science and Technology
Philippine Institute of Volcanology and Seismology

BUTUAN CITY
SITE RESPONSE
ATLAS

METRO ILOILO-GUIMARAS
SITE RESPONSE
ATLAS

CAUAYAN CITY
SITE RESPONSE
ATLAS

PANGASINAN
SITE RESPONSE

MATI CITY
SITE RESPONSE

TARLAC
SITE RESPONSE
ATLAS




Tsunami Awareness in the Philippines

* Unlike earthquakes where we * Recent large events [e.g. 2004
have words for it [e.g. lindol, Indonesia, 2011 Japan] and the
ginginid, linog, terremoto, media improved the awareness
temblor], there is no Filipino of these events;

word for a tsunami

* |t is often referred to as “tidal
waves” and confused with storm
surges [TS Yolanda]

//:‘ '\ ﬂ feed your mind |
ELEVEN SOLARwy A
R

é/ Department of Science and Technology

Philippine Institute of Volcanology and Seismology



Information Platform

'GULUSAN VOLCAND

VolcanoPH iNFO iNFO

MOBILE APPLICATIOM

VolcanoPH
iNFO -tg

Sk

[clagigelll

P® Google Play

HOW SAFE IS MY HOUSE?

Self-check for Earthquake Safety
of Concrete Hollow Block (CHB) Houses
in the Philippines

GETITON

P® Google Play

Department of Science and Technology
Philippine Institute of Volcanology and Seismology

VolcanoPH

DosTrHIvOLCS

RiskPH

INNOVATIONS FOR RESILIENCE

@ Hazard = #AHome BContactUs

LOCATION TOOLS Events Monitoring

Earthquake Volcano

+ Current Location

" Long-Lat Coordinates

DISPLAY OPTIONS New EQ Event Alert
%
#% Basemaps <
- Month & June 2021 v
Year
A Hazards <
DateRange | 06/01/2021 - 06/23/2021
& Exposure <
i® Coping Capacity <
o Magnitude Al v
Impact <
Depth (km) | Al "
A Advanced Layers <

Total earthquake count: 1310

Display Results

@ Earthquake/Volcano Monitoring.
182 Hazard Assessment Overview

& Download Maps

Latest Earthquake Event

i= Glossary of Terms
Depth (km)

10-19 . 0-33

G HazardHunterPH <~ [303081:13064941 M -0

ICG/PTWS 10th Meeting of the Regional Working Group on Tsunami Warning
and Mitigation in the South China, 28 and 30 September 2021



Social Media: New Frontier

PHIVOLCS Used to broadcast and share
n Facebook page |information about events related
to earthquakes, volcanoes and

* Public use social media;

* Twitter and Facebook are among the widely tsunami events.
used for public alerts; but others are @phivolcs_dost | Emergency information focus
commonly used (i.e. WhatsApp, Facebook , Twitter account | only; primary Twitter account

Messenger, Telegram, etc.) during an earthquakes and

* Twitter users — follow those who transmit tsunami events.
exclusive and new information =>
opportunity for authorities to communicate
during crisis situation

* Twitter meets requirement for early
warning: Wide reachability, Speed of
Communication and the authority needs to
ensure the information quality;

* |t needs a dedicated official person to
manage, take care and respond . It needs
specific SOP and Template.

tumblr.
é/ Department of Science and Technology

Philippine Institute of Volcanology and Seismology

TOP 15 MOST POPULAR

SOCIAL NETWORKS

facebook Y
3 YouTube T

4




Education and Outreach

Evacuation Planning Workshop, IEC, and installation of Tsunami Siren in Kiamba,
Sarangani. (February 14-24, 2022)

Department of Science and Technology
Philippine Institute of Volcanology and Seismology




Education and

@ YouTube o Search

is the World Tsunami Awareness Day

as designated by the United Nations

» » o) 003/1:38

#WTAD2018 #TsunamiDay
Impacts of earthquake and tsunami

s://www.voutube.com

é/ Department of Science and Technology
Philippine Institute of Volcanology and Seismology

ews * Nov 5,2018 il 13 &1 & SHARE =4 SAVE

Outreach

STEPS During a Strong

Earthquake in times of COVID-19

Immediate life safety is the priority when evacuation after an
earthquake is necessary. It is important for the public to understand
that an earthquake evacuation takes priority over a COVID-19 Stay-at-
Home order. It is also important that risks of COVID-19 spread among
the public during evacuations are managed.

Stay safe during and after a strong earthquake. Follow these steps:

Duck, cover and hold

during a strong ground b | | | | r‘
shaking. d h

DUCK COVER HOLD

After the shaking, vacate the building
using the safest and fastest way out while

observing at least one meter distance.
&9
- .
Do not forget to wear your
N”  fcomask a0d bring your

emergency bag.

3 Walk briskly. Do not run.

. Stay calm. Do not push.

3 Proceed to the nearest open space.
Observe physical distancing.

6 Wait for advisory from building %

management if it is safe to go back. &

9|

(0 www.phivolcs.dost.gov.ph [ /PHIVOLCS @phivolcs_dost

NA MGA HAKBANG Habang may

isang Malakas na Lindol sa pan
ng COVID-19

Prayoridad ang inyong kaligtasan sakaling kil ang paglikas ( )
pagkatapos ng lindol. Mahalaga na maunawaan ng publiko na ang evacuation dahil
sa malakas na lindol ay kinakailangang isagawa sa kabila ng COVID-19 Stay-at-Home
order. Mahalaga rin na maiwasan ang pagkalat ng COVID-19 habang nasa evacuation
area.

Maging ligtas habang at pagkatapos ng malakas na lindol.

Sundin ang mga sumusunod na hakbang:

Mag “Duck, cover and l ° )
S 7 | st |£
malakas na lindol d h

DUCK COVER HOLD

Pagkatapos ng lindol, lumabas ng gusali gamit
ang pinakaligtas at pinakamabilis na daan

habang sinusunod ang isang metro o higit pa
x i- na pagitan sa paglikas ng gusali.
'

-—
v Huwag kalimutan isuot ang
facemask at dalhin ang

inyong emergency bag.

Maglakad nang mabils.
Huwag tumakbo.

Maging mahinahon.
Huwag magtulakan.

I
(]
[ ]

Pumunta sa pinakamalaplit na
5 bakanteng lugar. Sundin ang physical
distancing.

Maghintay sa payo ng pamunuan

6

ng gusali kung ligtas nang bumalik
sa loob.

G www.phivolcs dostgov.ph [ PHivoLes [ @phivolcs_dost




Education and Outreach

TSUNAMI infaSewe
Alary mo ba?

MGA TSUNAMINA MALAYO ANG PINAGMULAN
(FAR-FIELD TSUNAMIS)

— Manggagaling sa mga bansang nakapalibot sa

- Pacific Ocean gaya ng bansang Chile, Alaska sa USA
- atJapan

Ang tsunami ay makararating sa baybayin ng Pilipinas

mula 1 hanggang 24 oras

May sapat na panahon para makapagbigay ng

babala ang Pacific Tsunami Warning Center (PTWC),
£% Northwest Pacific Tsunami Advisory Center (NWPTAC)

at DOST-PHIVOLCS

Makilahok sa
WORLD 7SUNANI AWARENESS DAY
tuwing 5 NOVEMBER o4

@ www.phivolcs.dost.gov.ph [ /PHIVOLCS [ @phivoles_dost

g The 1976 Moro Gulf
Earthquake and Tsunami is
the most disastrous tsunami
in the Philippines in the
last four decades.

\
‘n~ www.phivolcs.dost.gov.ph

facebook.com/PHIVOLCS

TSUNAMI infegq;u’,@
Alary mo ba?

Tsunami sa

LOKAL NA TSUNAMI (LOCALLY-GENERATED TSUNAMIS)

= Magmumula sa mga karagatan sa paligid ng
4 Pilipinas. Ang unang tsunami ay makararating sa
\@,} i itna i la sa epi: ng
"‘ lindol sa loob ng 2 hanggang 5 minuto matapos
ang lindol.

Walang sapat na panahon para sa babala. Agad na
LUMIKAS patungo sa mataas na lugar o papalayo

sa dagat!

Makilahok sa
WORLD TSUNAMI AWARENESS DAY
tuwing 5 NOVEMBER b

wonwphivolesdostgov.ph [ /PHIVOLCS [ @phivoles_dost

On I7 August I976 at I2:II AM,
a magnitude 8.I earthquake hit
the island of Mindanao

Tsunami waves as
high as 9-meter
struck the town
of Lebak in Sultan;
Kudarat

8 www.phivolcs.dost.gov.ph
facebook.com/PHIVOLCS

Department of Science and Technology
Philippine Institute of Volcanology and Seismology

#ThrowbackEarthquakelnfo

FACTS ON THE 17 AUGUST 1976

MORO GULF EARTHQUAKE
AND TSUNAMI

M8.1
MaguITupe

TSUNAMI infaSewe

Tie

Alary mo ba?

(hcad s fore Lanhqueke imersty Scne) Ercaren it
Tsunami sa Agosto kst Zambouno iy AL
HIGHEST INTENSITY RECORDED
Ayon sa talaan ng kumpirmadong tsunami na naganap sa Pilipinas

mula 1589-2012, pito rito ay nangyari sa buwan ng Agosto. Balikan
natin ang tatlo sa mga ito. -

tiohas Dmetr
02 Agosto 1968 | 15 Agosto1918 17 Agosto 1976 Ee e T et
8:18 ng gabi 12:11 ng umaga c-, D VTG il et

Earthquake impacts

M7.3 M8.0 meam coastal coz n::;mui‘:mc:n::n:sc
ook e D i b Ay
Dm0 e O SnElaRim
‘Taas ng alon ‘Taas ng alon Taas ng alon T
[PEOPLE AFFECTED
Y prehts b T o o e oAAGES To sTRuCTURES
e -
i e ) () tumeros g s
‘nasawi (SEASEE, 1985) in
B ol Gonrs e Gy ’
Paggubong by Gem et 150 Zamboungn s umabot 528,000 ko 5,000 = swansvee A
Tower sa Manila City ang nasawi (Eaclo and Astia, 1978) ‘estimated deaths partially damaged

Diamiconse Cv. 9 20
Makilahok sa Quirno Bridge and Tamontaka

WORLD TSUNANI! AWARENESS 1Y U cxi

tuwing IKA-5 NG NOBYEMBRE

@ www.phivolcs.dost.gov.ph [ /PHIVOLCS [ @phivolcs_dost

Be INFORMED,
e+ sumam
' Tsunamican generate PREPAREDNESS

destructive waves

After a strong earthquake, MOVE TO
HIGHER GROUNDS or farther inland.
Tsunami speed and height

depends on the depth of water

Atsunamiis a series of waves
commonly generated by an

EARTHQUAKE UNDER THE SEA. Never go down the beach to watch.

When you see the wave, you are TOO
CLOSE to ESCAPE from it.

pe
asfastasatricycle

Stay out of danger areas until
“all clear” is issued by the local

eed = 100 km/h

Speed = over 800 km/h sp
as fast as a car in expressway

as fastas a jet plane

Tsunami waves can reach

\\ _

@\wwwphivolcs.dostgov‘ph n/PHIVOLCS E@phivalcs_dnst

|
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Tsunami marker in Sabang beach and sculpture of people who
evacuated in Ermita Hill during the Tromba marina incident in Baler,
Aurora

Department of Science and Technology
Philippine Institute of Volcanology and Seismology




* Enhancing Tsunami Preparedness for Effective Community
Response

Education,
Awareness,

= e 4 2 /\P(féw;tpahicﬁ
PrepaFEdneSS ; S | ——— Yo;l":t;ttx?‘t)lg:)ow

BEFORE; DURINGand AFTER

Ca m pa | g n S N 3 - ‘ { | . an-ea:thquake::

Educational materials
(print, digital, video, you
tube) seminars, drills,
press conferences, media
programs




Guidelines for Earthquake and Tsunami Preparedness

HOW TO CONDUCT AN

EARTHQUAKE DRILL IN SCHOOL
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 DEVELOPING OTSONOMI PREPORED COMMONITY

Together we can save lives

I the past, people have sssumed that emergency
placolkg and preparedness I the scle responsiiity of
the government. But as proven i the many disasters
that have ocomred in recent years, posithe
comaunity resporse to 3 crisls can save mere thes
espechally if ail sectors In the community have a role
10 play i its disaster 1k mitigation efforts.

The role of national government agercies s to
el the focal government units and the communtties
by developing and implementing naticnal programs.
that would capacitate the communities %or dianter

apeedress, These include advocacy to policy
makers and placnens to integrate specific dhaster
mitkgation plars in the nationst development plan and
generating and providing the right information that
a0 be wied tovards developing a dsaster-resiient
nation. Mowever, the actiities at the nations! level
aloe will oot save sy lives If people at the
comannity level wil not use the informetion made
avatable and are rot prepared mentally and
physically to respond. For the case of tsunami hazard
after & strang earthquake, the comtal communities
Bt take on the resporsibility for their own safety.

. - ~ B
A feepney in South Cotaboto mabed by (wncey ofter
i the 1978 Agust Moro Gt Earthuete

W

‘Why Sunami preparedness?

Specific interest & put on the Importance of
i pregaredness in the community level. as there
fs not sufficient time for warning from the national
level in case of near-shore or locally-gemerated
tiunamis, This fact has time and again been otrerved
after major diiasters wach m the 1976 August Moro Gulf
and 1934 November Orental Misdoro tswmams. In these
everts, 1t 1ok coly 2 10 S mintes at the eactiest up to
20 minutes after the earthquakes for the tumami waves.
1o hit the shores of Moro Gulf and Oriental Mindxo.
Besidents of the comtal commenities must be prepared
10 evacuate and move to Pigher ground once sigrs of
trgending tsunami are observed

But how does ¢ community §0 Gbout reparedness
ond planning for tsunaomi? There are varous steps
leading 10 & tsunambprepared comemwnity, Openly
dncussiog facts about tsunami diasters will actusily
wcreme awareness and interest Instead of prepagating
speculations that coud lead to spread of rumors if the
tsue on tsunami hazard b avolded. Any tsunaei
preparedness planning need not be expersive. Theve K
0 such thing a3 poce Comemunity that would not be able
10 grepare for tmamd 35 many risk-reduction activities
are moee people-driven. Lastly, tsunamis are considered
fedrequent but high-impact type events. and R &
OOMINL Lo keep In mind that tuunami diters can
destroy any geogress that a community has sttained
an instaet.

merngmo What s @ tsunami® A twmanmi 5 & series of sea waves commonly generated by under-the

the comemunity level

sea earthquabes and whine hehts Could be greater than 3 meters. Tor 10 kg, It has been
errcoscunly calied tidal waves and still often mistakenty associaled with storm surges (tall
Coastal waves due 10 itrong winds during A sorm evest), Tumamm Can GO when the
earthquae 1 thalkow-sated and strong encugh 10 vertically displace parts of D seabed and
disturd the mass of water over It

The coastal arews in the Philppines an be affected by tumanss that may be gmerated
by local earthquakes. Localy-generated tsunamis can occer withia very short time, with the
115t s reaching the neareit shoretine from the epicenter n 2 1o 5 misutes after the
main earhquabe, before any official warmings can be trassmitted from the nationsl level 10




Tsunami Information Materials

TSUNAMI SAFETY AND PREPAREDNESS ;

Do not stay in low-lying coastal areas
after a strong earthquake. Move to
higher grounds immediately.

4

PHILIPPINE INSTITUTE
OF VOLCANOLOGY.
AND SEISHOLOGY

TSUNAMI

If unusual sea conditions like rapid
lowering of sea level are observed,
immediately move towards high grounds.

Never go down the beach to watch for a
tsunami. When you see the wave, you
are too close to escape it.

TSUNAMI

During the retreat of sea level,
interesting sights are often revealed.
Fishes may be stranded on dry land
thereby attracting people to collect
them. Also, sandbars and coral flats
may be exposed. These scenes tempt
people to flock to the shoreline thereby
increasing the number of people at risk.

TSUNAMI

Stay out of danger areas until “all clear”
is issued by competent authority. A
tsunami s not a single wave but a serfes
of waves.

TSUNAMI

« Conduct community-level awareness o S Todmiey
about earthquakes and tsunamis PHILIPPINE INSTITUTE OF
focused on natural signs of an VEESTEEIIADEETIEEST
approaching tsunami, warning and PHIVOLS B CP. Carsa v
evacuation procedure. et s bt o

v o Ty ST 55 S 3 70
« Pre-determine high ground in your PHIVOLCS Webete: i e st 0120
- area and identify routes to get

there.

«Put up signage.

Prepred vy L arnga Vigas
RA drane

TSUNAMI  TSUNAMI

serigs of giant sea waves commonly generated by under-the-sea
whose heights could be greater than 5 meters. Itis erroneously called
times mistakenly associated with storm surges. Tsunamis can occur

¢ g
juke is shallow-seated and strong enough to displace parts of the seabed
5 of water over it.
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oUsUpys Dygy DUGYDUGH
B

change:
eteat o e,

Rumbling sound of
approaching vaves

27,9 carthqual
1SUnamis Which devastatedin

_ - S e o 1 b
R e,
R

Gonduct communty-eve wareness about eartauales.

i in your aroa and donity
Foutn 1o go . Putup sHagee.
Short ime, with a irst
‘epicenter, 210 5 I unusuol sea condions like rapid loweing of ssa
level 310 absarved, immediatly move towards high

Stay outor
by compet
e b

ongerareas it an il cieor i ssusd
ent authorty. A tsunam Is not 3 single
orce of waves.

PHILIPPINE INSTITUTE OF VOLCANOLOGY

ATION PROGRAM

'
Y
=
=
=
¥
7
4
-
-
e
-
Z
=
7}

Philippine Institute of Volcanology and Seismology (PHIVOLCS)
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 DEVELOPING ATSVNAMI PREPHRED COMMUNITY

Together we can save lives

In the past, people have assumed that emergency
planning and preparedness is the sole resporsibility of
the government. But as proven in the many disasters
that have occurred in recent years, positive
community response to a crisis can save more lives
especially if all sectors in the community have a role
to play In its disaster risk mitigation efforts.

The role of national government agencies is to
help the local government units and the communities

by developing and implementing national programs
that would capacitate the communities for disaster

preparedness, These include advocacy to policy Why tsunami preparedness?
makers and planners to integrate specific disaster
mitigation plans in the national development plan and
generating and providing the right information that
<an be wsed towards developing a disaster-resilient
nation. However, the activities at the national level
alone will not save any lives if people at the
community level will not use the information made
available and are not prepared mentally and
physically to respond. For the case of tsunami hazard
after a strong earthquake, the coastal communities
must take on the responsibility for their own safety.

Specific interest & put on the impertance of
tsunami preparedness in the community level, as there
is not sufficient time for warning from the national
level in case of near-shore or locally-generated
tsunamis. This fact has time and again been observed
after major disasters such as the 1976 August Moro Gulf
and 1994 November Oriental Mindoro tsunamis. In these
events, it took only 2 to 5 minutes at the earliest up to
20 minutes after the earthquakes for the tsunami waves
to hit the shores of Moro Gulf and Oriental Mindoro.
Residents of the coastal communities must he prepared
to evacuate and move to higher ground once signs of
impending tsunami are observed.

But how does a community go about preparedness
and planning for tsunami? There are various steps
leading to a tsunami-prepared community, Openly
discussing facts about tsunami disasters will actually
increase awareness and interest instead of propagating
speculations that could lead to spread of rumors if the
issue on tsunami hazard is avoided. Any tsunami
preparedness planning need not be expensive. There is
no such thing as pour community that would not be able
to prepare for tsunami as many risk-reduction activities
are more people-driven. Lastly, tsunamfs are considered
infrequent but high-impact type events, and it is
important to keep in mind that tsunami disasters can
destroy any progress that a community has attained in
an instant.

~ e P,
A jeepney in South Cotabato smashed by (sunan after
the 1976 August Jdoro Gulf Earthguake

KNOW THE HAZARD What is a tsunami? A tsunami is a series of sea waves commonly generated by under-the-
sea earthquakes and whose heights could be greater than 5 meters, For 5o long, it has been
erroneously called tidal waves and still often mistakenly associated with storm surges (tall
coastal waves due to strong winds during a storm event). Tsunamis can cccur when the
earthquake 1s shallow-seated and strong encugh to vertically displace parts of the seabed and
disturb the mass of water over it.

The coastal areas in the Philippines can be affected by tsunamis that may be generated
by local earthquakes. Locally-generated tsunamis can eccur within very short time, with the
first waves reaching the nearest shoreline from the epicenter n 2 to 5 minutes after the
main earthquake, before any official wamings can be transmitted from the national level to
the community level,




Tsunami Information Materials: Learning from experiences of others

THE GREAT EAST JAPAN EARTHQUAKE

AND TSUNAMI 11 MARCH 2011
THE GREAT EAST JAPAN EARTHQUAKE
AN‘ H.ULIG AND TSUNAMI 11 MARCH 2011
- -

SAYONARA DAANG

(ANG HULING PAALAM. ) THE GREAT EAST JAPAN EARTHQUAKE THE GREAT EAST JAPAN EARTHQUAKE
‘ AND TSUNAMI 11 MARCH 2011 AND TSUNAMI 11 MARCH 201

LORNA KIKUTA

ISHINOMAKI, MIYAGI, JAPAN

o —_ IMELDA SUZUKI

8 Y. ] ) WATARI, FUKUSHIMA, JAPAN
JICA

HAYDEE KAIYAMA
RIKUZENTAKATA, IWATE JAPAN

MARIVEL GUNJI
KESSENUMA, MIYAGI, JAPAN




3 known Tsunami Markers

Wawa, Calapan
Oriental Mindoro
15 Nov 1994
Installed 2014

20° NI

18'N

16°N

Calapan,

Pagadian,

a'N

Pagadian

1744

Oriental Mindoro

Zamboanga del Sur g |

| EARTHQUAKE INDUC
AND
ISUNAMI-PRON

Baler, Aurora
7 April 1970
Installed January 2005

1928 |

1976 Moro Gulf Earthquake

1897

| installed Aug 2017(?) (permanettg)

(9 Unveiled 2006- temporary PHIVOLCS 1998
S
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e .
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Exercises &

* Quarterly
Communications
Test

Drills

 PHIVOLCS Main
Office and Field
stations

* Metro-Manila
Development
Authority

* Quarterly
Nationwide
Simultaneous
Earthquake Drill
(NSED

@ PHIvOLCS

é/ Department of Science and Technology

08 JUNE 2023, 9:00A.M.

#BidaAngHanda #NSED2023 #ResiliencePH

Philippine Institute of Volcanology and Seismology




Partner Organizations

= Emergency Operations
Center of Partner Agencies
= Office of Civil Defense

= Department of Social
Welfare and Development

= Philippine Coast Guard

= Philippine Red Cross & Red
Crescent

= Philippine Disaster Resilience
Foundation

Cupmimsoe o Wt
‘OFYICE OF CIVIL DEFENSE

DRRMC

NATIONAL DISASTER
RISK REDUCTION
MANAGEMENT COUNCIL

PHILIPPINE
DISASTER
RESILIENCE
FOUNDATION

é/ Department of Science and Technology

Philippine Institute of Volcanology and Seismology



DOST-PHIVOLCS National Initiatives

YEAR Major Program/s Outputs Funding/
/ Projects (Tsunami-related) Partners
2005 Establishment of a * Development of cost- Finland Government
Loca| Tsunami effective tsunami
Manila Bay and (wet and Dry sensors)
vicinity
2006-2007 Tsunami Risk * Nationwide Tsunami DOST-GIA
M|t|gat|on Program Hazard Maps (150,000

scale)

* 4 Pilot sites for
Detailed Maps, and
IECs (Vigan, lloilo City,
Pagadian City and
Calapan, Mindoro)

* Development of
information materials




Establishment of a Local Tsunami

Warning System for Manila Bay and
vicinity

P |
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DOST-PHIVOLCS National Initiatives

YEAR Major Program/s Outputs Funding/
/Projects (Tsunami-related) Partners

2006- (READY PROJECT) Tsunami Hazards Maps for UNDP-AusAID

2009 Hazards mapping 15 Provinces Multi-agency: MGB-
and assessment for Tsunami CBEWS in 21 sites DENR, NAMRIA-DENR,
Effective (conduct of tsunami drills, PAGASA, PHIVOLCS, OCD
Community-Based installation of signaes,
Disaster Risk installation of warning bells
Management Development of information

materials
2010-2011 Tsunami Awareness Exchange and adaptation of | UNESCO (Jakarta)-

and Preparedness
Tools and
Assessment and
Materials
Development

Tsunami Information
Materials (4 participating
SEA countries: Philippines,
Indonesia, Thailand and
Timor Leste)

UNESCAP




Tsunami Information Materials

1)  TEEgghw

UNAHING PROTEKTAHAN ANG SARILI

Protektahan ang sarili lalo na ang ulo. Magtago sa ilalim ng matibay na mesa
o kama. Sikaping mapanatili ang balanse upang maging ligtas. Halimbawa,

kumapit sa paa ng mesa.
Adapted from materials developed by ASB, 2007

Earthquake Safety for Deaf (I |-page flashcards)

Indonesia materials translated
to Filipino for field testing

~Ngayon Alam Ko

Na,

mmmmmmmm
S

Aah...Ngayon Alam Ko Na!
(16-page picture story flashcards)



DOST-PHIVOLCS National Initiatives

YEAR Major Program/s Outputs Funding
/Projects (Tsunami-related)
2010-2012 Establishment of a Cost- Installed Tsunami Detection in | DOST-GIA
Effective Local Tsunami Early 5 sites
2013-2014 Warning System for Alerting systems in 20 sites
Selected High-Risk Coastal Conduct of IECs PHIVOLCS-GAA
Communities of the Development of Evacuation
Philippines Maps for host barangays
2010-2015 Enhancement of Earthquake Tsunami Scenario Database | JICA-JST SATREPS
and Volcano Monitoring and (30,000 scenarios)
Effective Utilization of 4 Comics (based on Tsunami
Disaster Mitigation Survivors’ Stories)
Information in the
Philippines
2013-2018 Improvement of Tsunami 19 IMA-type sea level JICA Grant-Aid for

Monitoring

Hazards Assessment Service

monitoring equipment
installed
Online Platforms

Disaster Mngt
PHIVOLCS-GAA




2010-2012
2013-2014

B of the Philiobines
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Establishment of a Cost-Effective Local
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Enhancement of Earthquake and

2010-2015 Volcano Monitoring and Effective

Utilization of Disaster Mitigation
Information in the Philippines

THE GREAT EAST JAPAN EARTHQUAKE THE GREAT EAST JAPAN EARTHQUAKE Se h condiﬁon
AT EA JAPAN EA Al
AND TSUNAMI 11 MARCH 2011 AND TSUNAMI 11 MARCH 2011 Latitude Longitude Depth Magnitude
- - T 17.75 119.20 10 8.4
&N@ WL\EWJ@ Ins‘ 118" 120 122" 124" 128" 128" .115' HL 12L 122‘_ 12; |2L 128" £ g C iy o
A = j ¥ 5 1.08 12.7
L8 NENNCEENE 6 4.04 12.4
= Al 7 353 10.3 =
Py I
| F’"‘,’*: H | _ 8 7.07 7.8
b I |1 9 5.85 6.5
W I 10 7.58 8.3
e | ! | 11 11.12 4.6
| I | 12 8.71 5.8
X< THE GREAT EAST JAPAN EARTHQUAKE . + -
AND TSUNAMI 11 MARCH 2011 " 13 8.65 7.7
I P Il l 14 6.41 4.6
A@O Ll )l i 15 6.06 4.0
16 6.04 5.4
B '
QA@ e 17 0.67 65.7
4 18 7.44 0.3
.
o ? s b 19 6.94 0.3
|»/?/- CmooooE A 20 7.10 0.2
G, *Lg#j"* 7 21 724 0.2
L .ﬁ@a i ! N ) s 22 9.73 0.2
23 6.85 0.2
[T T T . B 24 1.02 02
00 02 05 10 20 30 40 50 60 70 B0 90 1000 10 20 30 40 50 60 70 B0 90 100110120130140150160170180 BT 1 64 n 2 | )
Wave Height [m] Arrival Time [min] a
PDE PDF

@D www.phivolcs.dost.gov.ph [J/PHIvoLCs [ @phivoles_dost DOSTENIVOLCS A



2013-2018

Improvement of Tsunami Monitoring

No.2 Corregidor
"




DOST-PHIVOLCS National Initiatives

YEAR Major Program/s Outputs Funding
/Projects (Tsunami-related)
2018-present GeoRisk Philippines Online Platforms for hazards DOST-GIA

Initiative (Geospatial
Information Management
and Analysis Project for
Hazards and Risk
Assessment in the
Philippines)

assessment, for collection of
exposure information and
coping capacity measures

2019- present

Tsunami Hazard Mapping
Program

More detailed Tsunami Hazard

Maps

PHIVOLCS-GAA

2019-2021

National Harmonized
Tsunami DRR Initiatives-

Tsunami Summit

Baseline data for mapping out

of Tsunami DRR initiatives of
LGUs

PHIVOLCS- GAA

2022- present

Tsunami Ready Philippines

National Tsunami Ready Board

PHIVOLCS GAA




2018-

* Many national-level led programs on tsunami DRR

e RA 10121 of 2010:
e Institutionalization of DRRMOs

* LGU initiatives (pilots, replications)-
* Need for baseline data of LGU initiatives



National Consultation Workshop for Harmonized Tsunami Program 2019

e Venue for a coordinated multi-agency, multi-stakeholder discussion
e |dentify current, ongoing initiatives of various organizations on Tsunami DRR

e |dentify timetable of implementation of existing Tsunami DRR activities from various
organizations for more coordinated activities

National Harmonized Tsunami DRR 2020 (virtual, focus on Clusters 1,2,3
(Mindanao)

[""‘i “\‘ '~. B D " e Platform/venue for a coordinated multi-agency, multi-stakeholder discussion
v e "‘n' . | » Toolkit/manual/unified template for reporting past accomplishments, current

initiatives and short-term plans/programs on Tsunami DRR

e Create and maintain platform for reporting Tsunami DRRM-related initiatives that is
accessible to all partners

National Harmonized Tsunami DRR 2021 (virtual, Clusters 1-9)

o | e Platform/venue for a coordinated multi-agency, multi-stakeholder discussion

oD

TSUNAMI

' e Toolkit/manual/unified template for reporting past accomplishments, current
uer initiatives and short-term plans/programs on Tsunami DRR
e Create and maintain platform for reporting Tsunami DRRM-related initiatives that is
accessible to all




Community-Based Early Warning System (CBEWS) Projects (2006-2019)

Legend

. LGU, PHIVOLCS
(post-2015)

@ LoU PHIVOLGS,
0OCD (post-2015)

e GMMA-READY
Project (2012-2014)

READY Project
(2006-2009)

' CSCAND-UNDP,
PHIVOLCS (2006)

[ Regional boundary

|| Provincial boundary

WTAD 2019: LGUs with Tsunami Warning Signage/s

7 7

Legend

Municipalities that will
D install Tsunami Warning
Signage/s
Barangays reported to
. have Tsunami Warning
Signage/s
Cities/Municipalities
- reported to have Tsunami
Warning Signage/s
[ Provincial boundary

% Philippine
Philippine '

Tsunami Summit 2021: LGUs with Installed Tsunami Signages

Legend

Installed Tsunami Signages

Tsunami Prone Area,
Evacuation Route, and
Evacuation Area

Tsunami Prone Area and
Evacuation Route only
Tsunami Prone Area and
Evacuation Area only

Evacuation Route and
Evacuation Area Only

-Tsunami Prone Area only
-Evacuation Area only

Based on reports of LGUs
(2019-2021)
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Tsunami Summit 2021: LGUs with Tsunami Mitigation Measure/s

Legend

LGU Mitigation Measures
Mangrove Planting and

- Seawalls, dikes and
other coastal protection

- Mangrove Planting only

Seawalls, dikes and
other coastal protection
only

[ Regional boundary

I:l Provincial boundary

Based on reports of LGUs
(2019-2021)
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Tsunami Summit 2021: LGUs with Tsunami Evacuation Drill

Legend
LGUs which Conducted
- Tsunami Evacuation
Drill/s
[ Regional boundary
[ | Provincial boundary

Based on reports of LGUs
(2019-2021)
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Tsunami Summit 2021: LGUs with Tsunami Early Warning System

Legend
PHIVOLCS TEWS
@ Detection
@ Alerting

- LGUs with Tsunami
EWS

[J Regional boundary
|:| Provincial boundary

Based on reports of LGUs
(20192021)
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‘5!. Nationwide Tsunami Coping Capacity Dashbo...
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No response 804

Last update: 7 minutes ago
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Last update: 7 minutes ago
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LGUs that Conducted
Tsunami Evacuation Drills
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No response 768 ‘
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No response 843
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Last update: 7 minutes ago Last update: 7 minutes ago

Evacuation Drills IECs Tsunami Prone Area Chart
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DOST-PHIVOLCS

il
REDAS

RAPID EARTHQUAKE DAMAGE ASSESSMENT SYSTEM

soils M—pa\v-n

IMPACT ASSESSMENT MODULES

1. SHAke (Earthquake Impact Assessment Module)

* computes for earthquake impacts
2. SWIFT (Severe Wind Impact Forecasting Tool)

* computes impacts from severe wind hazard, in
portnership with the Philippine Atmaspheric, Geophysical
and Astronomical Services Administration (PAGASA)

3. FLoAT (Flood Loss Assessment Tool)

* computes impact from floods. in partnership with the
Mines and Geosciences Bureau
4. TsuSIM (Tsunami Simulation and Impact Module)

» simulates {sunami hazard, compuies for its impacts, and
plots tsunami evacuation map
5. CropDAT (Crop Damage Assessment Tool)

» estimates agricultural damages due to severe wind and

flood hazords
&. QLIST (Quick Lahar Impact Simulation Tool)

* computes impocts due to lahors

MONITORING AND WARNING TOOLS

1. ETAM (Earthquake and Tsunami Alerting Module)
* a tool for monitoring earthquakes, plotting tsunami
evacuation map. and reporting intensities

2. SRM (Satellite Rainfall Monitor)

* a ool for near-real-tfime monitoring of rainfall in any part

of the Philippines on 24-7 basis. It can also be used to

retrieve and evaluate historical rainfall data from 2000 fo

present,
Ul OP|

EDM (Exposure Data Mapper)

* a web-based and mobile surveying tool in building exposure

database for use in multi-hazard impact assessment. in
collaboration with the public

2002-2004 DOST-GIA
funded

2006 - present
REDAS Trainings for
LGUs and other
partners

2019
TsuSim Module



REDAS Earthquake and Tsunami
Alerting Module (ETAM)

s ETAM Intro Page
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ETAM 2.6.6 (Latest Version)

oy REDAS - ETAM 2.6.6 Last Updated ... April 23, 2023 Programmed by ... Bart Bautista = O X
FILES  TOOLS

MONITORING Basemaps & EQ Source Bulletins Digitizer Intensity Simulation B: Intensity Estimati Tsunami Simulation Convert and Plot SHP Files

EHEEHEBE o

[T R SRR LON= 126.738281 LAT= 23.885838 ELEVATION
REAL-TIME MONITORING

PHIVOLCS

Check Data Servers

B Real-time Mode

Manual Download of
Recent EQ Events

Test Alam Sound
Clear Map
Test Blinkers
Open Message Log
Center Map on Latest EQ
Center Map in Philippines
[] Plot Phil Active Faults

Print Map

Message Box

® Can be used for monitoring earthquakes and reporting intensities

® Can use different types of basemaps (Open Street Map, Google Satellites, Google Hybrid
Map)

Calculate intensities per barangay, plot focal mechanism solutions, plot and simulate
";ﬂ liguefaction and earthquake induced landslides

DOST DOST-PHIVOLCS REDA S



Real-time Mode:

Fetch data on regular intervals.
Centers on the latest earthquake event

FLES TooLs

] o
MONTORING  Bsemapn § E0 S it iz sty St g erty it Tanan S
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‘No significant event as of this moment.
[PPSR Lor- 110 co0ms LA~ ELEvATEn

REDAS ETAM 2.5.8
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e T ORI T

& P ) I B B B B atestEvent Origin Time=30 May 2022-07:21 AMLST Mag= 32 Depth=29 Km
il [

Q meg=so-s0

R

Monitoring  Plotting Rel * | * o 49
Check Data Servers

rem—— T REAL-TIME MONITORING
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enEtn | ® g -ro.7s

Test Aarm Sound

[
o

PHIVOLCS
v et oerTH scaLe
o- 60 kme 21
crrmonacra [ & 808 16:21:43 LST
coer i v | @ 251 -3001me =
() Plot Pl Active Faults Q >300Kms Automatic Mode
- o Manual Download of
our Earthauake Events
o : Test Alam Sound
FILES  TOOLS No significant event as of this moment.
{ REDAS ETAM 2.5.8 e ey
Messaging Basemaps & EQ Source Bulletins  Digitizer
Test Biinkers
I B B B B ‘otestEvent Origin Time=2022-05-30 08:06:06.073 UTC Mag= 1.2 Depth= 94.4Kn
Open Message Log
<o 9 e
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Center Map in Philippines
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Print Map
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Automatic Mode Note: The user can also simultaneously
e display various seismic providers while
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* Tsunami Simulation Animation
of Magnitude 8.4 Manila Trench
Segment 2 Earthquake Scenario




LON= 12058038 LAT= 18.50525

Tsunami Depth Scale
[ © to 2 Meters
B 2 to 4 meters
[ 4 to & Meters
[ sto 8 Meters
[ 8 to 10 Meters
B > 10 Meters
Bldg Damage Scale
' Damage Level 3
) Pamage Level 2
@ pamage Level 1
/) Damage Level 0

ELEVATION (Meters) Inundation Depth = 4.5 meters

TSUNAMI BUILDING IMPACT

DATA_ID = 273
BLDG_NAME = House
BRGY_NAME = Bobon
MUN_NAME = Burgos

PROV_NAME = "llocos Norte"

FP_AREA= 199
NUM_STOREYS= 1

STRUC_TYPE 2 CHB-L
TSUN_BLDG_TYPE= 1
BLDG_COND = Fair
BLDG_USE = Residential
POP_DAY =3
POP_NIGHT = 3

BLDG_TSUN_DEPTH= 35
DAMAGE_LEVEL = 3
ECO_LOSS= 1114400



TSUNAMI EVACUATION MAP USING REDAS TSUSIM

LON=120.615335 LAT= 18515505 ELEVATION (Meters) = 9.2 | Inundation Depth = 0 meters P24
&7, INAMI HAZARD ZONE] L9y ~d
LEGEND Reo's Kaburburnaydn 4 r’i
Tsunami Depth Scale Re ﬁ ) Wy s
[ 0 to 2 Meters ; - / \. §
B 2 to 4 meters 7 . "TG HiGH GROUN OR INLAND
[ 4 to & Meters ' )
D 6 to 8 Meters
[ 8 to 10 Meters

B > 10 Meters

Bldg Damage Scale

’ Damage Level 3

) Damage Level 2

'Damogel.evdl 3
Qoammo Sanctuary, deyv

EVACUATION

24 VOLCS SHELTER

Bumagat's Grill And




Early Tsunami Hazard Map of PHIVOLCS

Indicative Tsunami Hazard Map for
the Philippine Archipelago

* Describes tsunamis that can affect
coastal communities
* Tsunami Potentially High
(Historical Tsunamis)
* Potential
* Local generators
* Local and foreign generators




TSUNAMI HAZARD MAP

Province of llocos Norte

Legend:

B8 Tsunami Inundation Area

Tsunami Wave Height

“3
" at Coastline

Earthquake Parameters
Used in Modeling:

Source - Manila Trench
Magnitude - 8.2

Data Source:

Modeing resuls using REDAS Software
on empirical equations of

Abe (1989), Hall and Watt (1953),

Prist (1995], and Hills and Mader (1999)

1:50,000 topographic map
(Cabugao Sheet - 7078,
Espiitu Sheat - 7178 IV.

Map Prepared By:
Philipine Ittt of Volcanology and
Seismology (PHIVOLCS} -

and 9y (DOST)
Under the DOST-GIA Program
December 2007

‘This indicative map is based on maximum
computed wave height and inundation using

height decreass away from the shorciine.

AThe READY Project:

TSUNAMI HAZARD MAP OF ILOCOS NORTE

PROVINCE OF ILOCOS NORTE
REGION I -1LOCOS

e

o

s

Tsunami Hazard Map
Province of llocos Norte

s

e

Hocos Norte
120,000

ILOCOS SUR

CAGAYAN

APAYAO

G5

e

Legend

tanami ioundstion
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Previously generated
Tsunami Hazard Maps

Wave Height

Different methodologies, basemaps, and modeling software and empirical
equations

2007 DOST-GIA Project:
Tsunami Propagation and Inundation: Empirical relations based

2013 READY Project:

Tsunami Propagation: Numerical Modeling-based (TUNAMI-
N2), empirical relations; validated coastal roughness for some areas,
some areas are not based on worst-case scenario

2016 TsuHaMEl:
Enhancement of 2007 DOST-GIA and READY Projects

Harmonized :
Tsunami Hazard Maps

Wave Height

Inundation Depth
Depth of the tsunami on
a specific area

Represented by the
colors

Inundation Distance

Harmonized methodologies, basemaps, modeling
software and empirical equations using an improved
methodology of the Tsunami Hazard Mapping in the

Philippines (TsuHMP) Project
2019 — Present:

TsuHMP: Tsunami Propagation: Numerical
Modeling-based (JAGURS) - source to coast
modeling approach; GIS-based tsunami inundation
using IfSAR as basemap




Tsunami Hazard Map
Province of La Union L Union Province

5N

waon

West Philippine S

w0

1LOCOS SUR

BENGUET

w0"0'E 2020 2030 v“(
Explanation: \
3 Provincal boundary " ’
1 oicpat bouncary Vocanoloyand Sesmalogy (PHVOLCS) Turt o Hazard i
X
X
2
Mo rench X

Roads Hghvay.

Terrain Model (1SAR OTH).

Limitations:

Data sources:

ne Sea

ILOCOS SUR

DOST
Depariment f cence wd Technology

PavoLcs
o 063 4761488 .59 Taara 56313207038
phivocs dostgovph

PHIVOLCS

14



Inundation depth

Height of the wave

10
9

~N @

[ 0=,

O - W s

Average: 160 cm

30cm {

10m

8m

3m
N m

Inundation Height o
(meters) Damage Description
1+ Most of the people caught by the tsunami may perish. People
can lose their balance and vehicles begin to float in as little as
30 cm of water.
2+ More than half of structures may be completely damaged
3+ Evacuation will be difficult or not possible. More than half of
structures may be completely damaged or washed away.
5+ Second floor and part of the third floor of buildings will be under
water.
10+ Third floor and part of fourth floor of buildings will be under
water. Many structures may be washed away.
Inundation height in relation to damage it could cause
The waves
that devastated
0 much of the coasts
bordering the Indian

| Ocean in the Boxing Day

tsunami of 2004 reached as
high as 10m,




Status of Tsunami Hazard Maps in the Philippines

Tsunami Hazard Maps by the DOST-GIA Project

s DOST-PHIVOLCS

(including the National Capital Region), i gy 8

* 26 have enhanced inundation maps [latest n
version published in 2016-present]

* 30 have simple inundation maps [latest
version published in 2006-2014]

* 11 are yet to be published [ongoing
production and approval]

* 16 do not have tsunami threat [far enough
from the shore and/or highly elevated]

Out of the 83 provinces in the Philippines {
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How to use tsunami hazard maps
1. Evacuation Plans:

 Horizontal Evacuation Routes

« Plotting routes going away from
the hazard or perpendicular to
the coastal area

» Shortest distance to the safest
place

* Least traffic

* Plotting important elements at
risk

+ Plotting population incapable of
evacuating on their own (PWD,
pregnant, senior citizens,
children)

* Vertical evacuation
«  Structural integrity of the evacuation
area
«  Capacity
*  Supply storage



How to use tsunami hazard maps

SOME NATURAL SIGNS OF AN APPROACHING LOCAL TS(.IN;iMI

A TSUNAI of giant sea waves commonly generated by under-the-sea

- L]
2. Distribute
- S C h O O I S earthqual heights could be greater than 5 meters. It is erroneously called
imes mistalcenly associated with storm surges. Tsunamis can occar HOW Afolt earthquake.
- ChUFCheS fath te moss of » TSUNGMI IS

Unusual sea level change:
sudden sea water retreat or rise.

GENERATED T il
- Communities /
Barangays
- Houses

s s o0 LEGEND

[ cocionses

@mmmm Evacuation Route

Figure 4.6. Sample Tsunami Evacuation Map showing safe evacuation sites and shortest
evacuation routes.

area at Malaba A jsepney in South Cotabato smashed by tsunami
Mat

It

tsunami surge o y
brought by the 1976 Moro Gulf Earth

The coastal areas in the Philippines especially those facing
the PacificiOcean), South China Sea, Sulu Sea and Celebes
Sealcanibe affectedibyitsunamisithatimaylbe generated byl
local earthquakes.

Bn 17 August 1976, a M7.9 earthquake in Moro Gulf produced
tsunamis‘which devastatedithe southwesticoastiofMindanao)
and| left more than 3,000 people dead, with at least 1,000
people missing. More than| 8,000 people were injured and
approximately 12,000 families were rendered homeless by
more than 5-meter high waves.

Tihe 115 Novemben 1894 Mindoro Earthquakelalsolgenerated
tsunamisithat lefti78feasualtiest

Theseltsunamisioccurred within'a'very shorttime, with'a\first
wave reaching the shoreline nearest the epicenter, 2 to/ 5
minutes after theimain earthquake. These tsunamis were both
locallylgenerated. There will not belenough time for warning
inicaselofllocallylgenerated tsunamis:

Tsunamis may also be generated from distant
Iocations, such as thosel coming from other
countriesibordering thefPacific Gceantlike’
Chile;JAlaskalinthelUSAtandiJapani(fasfield]
tsunamis). The tsunami of 2 May 1960 that
was generated by a strong earthquake from|
Chilefkilled 6illintHilo; Hawaiilwhilet20 people’
were reportedly killedl in thel Philippines.
Travel times for tsunamis generated in distant
locations are longer (1 to 24 hours) and will
generally give enoughltime for warning|from’
thelPacific T5UnamiWarning|Center (PTWC)

and Northwest Pacific Tsunamil Advisory
“ ‘enter(NWPTAC).

Lo TSUNAMI RISK

AN s en

awareness about
and tsunamis focused on natural signs of an approaching
tsunaml, warning and evacuation procedure.

Pro-determine high ground in your area and identify
routes to get there. Put up signages.

Rumbling sound of
approaching waves

TSUNAMI PREPAREDNESS
AND SAFETY

Do not stay in low-lying coastal areas after a
strong earthquake. Move to higher grounds
immediately.

Never go down the beach to watch for a tsunami.
When you can see the wave, you are too close to
escape It.

If unusual sea conditions like rapid lowering of sea
level are observed, immediately move towards high
grounds.

= &
‘ 7 o &,
& Xp k @

Y 5 o7 =
During the retreat of sea level, interesting sights are
often revealed. Fishes may be stranded on dry land
thereby attracting people to collect them. Also,
sandbars and coral flats may be exposed. These
scenes tempt people to flock to the shoreline thereby
increasing the number of people at risk.

‘Stay out of danger areas until an “all clear” is issued

by competent authority. A tsunami is not a single
wave but a series of waves.

DEPARTMENT
OF SC AND
A

PHILIPPINE INSTITUTE OF VOLCANOLOGY
AND SEISMOLOGY
7T, oL i, 0P cuci

109



Establish community-based early warning system for
tsunami and conduct tsunami preparedness drills

in communities

Evacuation plans and maps
» Signage installation
» |[EC seminars
» Community Drills

TSUNAMI EVACU

PHILIPPINE SEA

IA
T8 a
Evacijaton

ATION MAP

| Brgy. MAPALAD

S0 DINALUNGAN, AURORA

AS SO

< = = W




Establishment of Community-based EWS for Tsunami
Various Tsunami Signage — READY Project

LUGAR NGA DELIKADO

KON ADUNAY TSUNAMI
(TSUNAMI HAZARD PRONE AREA)

AGIANAN NGADTO SA
LUWAS NGA LUGAR
(EVACUATION

ROUTE)

=640m.

Hazard Prone Area Signage Directional Signage Evacuation Site Signage




2022

UNESCO/IOC Tsunami Ready Recognition Programme

N\

unesco BEIREININ ; X1\
g N

Commission

The Tsunami Ready Recognition Programme is an international community-based recognition
programme developed by Intergovermental Oceanographic Commission (IOC) of UNESCO. It aims to
build resilient communities through awareness and preparedness strategies that will protect life,
livelihoods and property from tsunamis in different regions.

http://itic.ioc-unesco.org/index.php?option=com_content&view=category&id=2234&Itemid=2758



Societal Outcome:
A Safe Ocean

UNITED NATIONS DECADE OF OCEAN SCIENCE
ABLE DEVELOPMENT

- FORS
:

ment

i 2 a

&
B [sunami Ready g B
< i (W
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 Proto: Arcito WKbdijat

Societal Outcome:

»“Safe Ocean

with the aim of making
100% of communities at
risk of tsunami prepared
for and resilient to tsunamis
by 2030 through the
implementation of the
UNESCO/IOC Tsunami Ready
Programme

2017: UN
* 2021-2030 Ocean
Decade- Decade of
Ocean Science for
Sustainable
Development

2022: 10C Assembly
* |OC Ocean Decade
Tsunami
Programme

T

Tsunami Ready
Recognition Programme




TSUNAMI READY RECOGNITION PROGRAMME

GOAL: Improved coastal community preparedness for tsunami and to minimize the loss of life,
livelihoods and property.

Achieved through a collaborative effort to meet a standard level of tsunami preparedness
through the fulfillment of a set of established indicators

e  Communities must meet all 12 indicators
 Communities will be recognized as “Tsunami Ready” by UNESCO/IOC
 The recognition is renewable every four years

 TRRPis voluntary, performance-based community recognition programme that promotes an
understanding of the concept of readiness as an active collaboration among:
* national and local warning and emergency management agencies, and government
authorities, scientists, community leaders and the public



TSUNAMI READY INDICATORS

ASSESSMENT (ASSESS)

ASSESS-1. Tsunami hazard zones are mapped and designated.

ASSESS-2. The number of people at risk in the tsunami hazard zone is estimated.

wWiN || -

ASSESS-3. Economic, infrastructural, political, and social resources are identified.

PREPAREDNESS (PREP)

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

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

(o>l ) I I >

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

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

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

RESPONSE (RESP)

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.




Read the
Tsunami
Ready
Guidelines

Steps to get the Tsunami Ready Recognition

Establish a Establish a Fill the Review of the
National - Tsunami REriieation Tsunami & IRecognition §& § Renewal
Tsunami Ready Local p';:) Ready process procedure
Ready Board Committee e Application



Developing a Tsunami Prepared Community

Lsuoe 1250

Tsunami
Hazard Map

Zone lll il
Hinatuan, Surigao del Sul

Tsunami Inundation Depth Pegigiikem (Eieen)
-

T s o6

I o< 5t
at0<4mters
2103 meters
o< 2metes
<1 motar

[ provncarsouncary

[ st souncary
Barangay Soundary

Y ——

S ——

Data Sources.

gl oo

RECOVERY & |
REHABILITATION TEAM

Barangay Zone Il Maharlika, = 2
Hinatuan, Surigao del Sur —




The 1976 MS8.1 Moro Gulf Earthquake & Tsunami

Tsunami Accounts:
Sequence of Events

A violent shock that
awaken people and

made standing &
walking difficult

Unusually deep
recession of the sea

A strong prolonged
approaching sound

Arrival of waves!!!

SHAKE

DROP

ROAR

Natural Signs of an




Way Forward

* Modernization of DOST-PHIVOLCS

* Expansion and Maintenance of the Philippine Seismic and Tsunami Network

* Incorporation of GPS and Subsea Networks

* Implementation of Tsunami Ready Philippines

* Adoption of Guidelines for Vertical Evacuation

* Updating of Tsunami Scenario Database and Hazard Maps

* Finalization of Tsunami Evacuation Maps and Response Plans

* Development of Warning and Advisory Protocols for Non-Seismic Tsunami Events

* Capacity Building of Local Government Units (LGUs) with PHIVOLCS-Developed Tools and Platforms
* International Collaboration for Research and Development

* Special acknowledgements to our Tsunami Project Leaders over the years especially Mr. Narag, Engr. Lanuza, Dr.
Bautista, Dr. Villegas, Ms. Salcedo, Ms. Mangahas and the rest of DOST-PHIVOLCS team

V'S
Department of Science and Technology
Philippine Institute of Volcanology and Seismology
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