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The	
  geographic	
  and	
  	
  
geologic	
  se0ng	
  of	
  the	
  	
  
Philippines	
  make	
  it	
  	
  
prone	
  to	
  tsunamis	
  



• 	
  Coastlines	
  at	
  the	
  eastern	
  side	
  of	
  the	
  Philippines	
  can	
  be	
  
affected	
  by	
  near-­‐field	
  (locally	
  generated)	
  or	
  far-­‐field	
  (distant,	
  
Pacific	
  Ocean)	
  tsunamis.	
  	
  

• 	
  Almost	
  all	
  coastlines	
  in	
  the	
  country	
  can	
  be	
  affected	
  by	
  near-­‐
field	
  tsunamis.	
  

• 	
  There	
  is	
  generally	
  enough	
  Dme	
  for	
  warning	
  for	
  tsunamis	
  
generated	
  within	
  the	
  Pacific	
  Ocean	
  (monitored	
  by	
  PTWC	
  and	
  
NWPTAC)	
  
	
  
• 	
  There will be less time for warning in case of locally-
generated tsunamis. 
	
  

Some	
  considera0ons	
  for	
  tsunami	
  warning	
  
in	
  the	
  Philippines	
  



Epicenter	
  of	
  tsunamigenic	
  
earthquake	
  

Local	
  
Tsunami	
  Affected	
  Areas	
  

in	
  the	
  Philippines	
  

~	
  40	
  tsunamis	
  for	
  	
  	
  
	
  past	
  400	
  years	
  

Sulu Sea 

South China  
Sea 

 Celebes Sea 

Philippine Sea 



Local	
  
•  1976	
  Moro	
  Gulf	
  
•  1994	
  Mindoro	
  
	
  
InternaDonal	
  
•  2004	
  Banda	
  Aceh	
  
•  2010	
  Chile	
  
•  2011	
  Great	
  East	
  Japan	
  Earthquake	
  



The	
  situa0on	
  
	
  
•  Long	
  coastal	
  area	
  

with	
  communi0es	
  
facing	
  offshore	
  
earthquake	
  
generators	
  

•  Different	
  local	
  
language	
  N-­‐S	
  

•  Economic,	
  Socio-­‐
cultural,	
  poli0cal	
  
situa0on	
  

•  Different	
  levels	
  of	
  
awareness,	
  
capaci0es	
  	
  

	
  



Na0onal	
  Monitoring	
  System	
  
•  Established	
  monitoring	
  system	
  and	
  sustained	
  program	
  to	
  

conDnue	
  enhancement	
  of	
  	
  earthquake	
  and	
  tsunami	
  
monitoring	
  network;	
  (seismic	
  network,	
  Dde	
  gages,	
  etc)	
  

•  SOP	
  development	
  ,	
  review	
  and	
  revision	
  (ITIC	
  collaboraDon)	
  
Research	
  	
  
•  Earthquake	
  and	
  tsunami	
  science	
  (tsunami	
  modeling,	
  hazard	
  

maps,	
  etc);	
  	
  	
  
•  Social	
  aspect	
  (understanding	
  local	
  percepDons	
  and	
  

communicaDon,	
  needs	
  assessment,	
  evacuaDon	
  behaviors)	
  
Awareness	
  and	
  Preparedness	
  Program	
  	
  
•  Materials	
  development	
  	
  
•  Capacity	
  building	
  
Implementa0on	
  
•  CollaboraDons	
  local	
  and	
  internaDonal	
  
•  Forging,	
  strengthening,	
  sustaining	
  partnerships	
  



Tsunami Risk Reduction�

  Knowing Hazard    Knowing Vulnerability    Knowing Measures �
•  Understanding       

 tsunami 
•  Maximum tsunami 

 height 
•  Minimum arrival 

 time 
•  Duration 
•  Inundation area 
     (Tsunami hazard 

 mapping) 

• 	
  History	
  of	
  tsunami	
  
	
  disaster	
  

• 	
  Land	
  use	
  
	
  management	
  

• 	
  Loss	
  esDmaDon	
  of	
  	
  	
  	
  	
  
	
  human	
  lives	
  and	
  	
  	
  	
  	
  
	
  property	
  	
  

• 	
  	
  Public	
  educaDon	
  	
  
	
  	
  	
  	
  	
  (School curricula, 

 information materials, 
 tri-media, markers, 
 signages, museums) 

• 	
  	
  IdenDficaDon	
  of	
  
	
  evacuaDon	
  routes	
  
	
  and	
  sites	
  

• 	
  	
  Conduct	
  of	
  earthquake	
  
	
  and	
  tsunami	
   	
  drills	
  

• 	
  	
  Capacity	
  building	
  on	
  
	
  emergency	
  
	
  management	
  

• 	
  	
  Tsunami	
  warning	
  
      National and community- 

 based 
• 	
  	
  MiDgaDon	
  



Pilot	
  sites	
  community-­‐based	
  

EPW2006	
  



Pilot	
  sites	
  community-­‐based	
  

EPW2006	
  

2005-­‐2007	
  Tsunami	
  
risk	
  mi0ga0on	
  Project	
  



Pilot	
  sites	
  community-­‐based	
  

EPW2006	
  

2006-­‐2008	
  READY	
  Project	
  

2005-­‐2007	
  Tsunami	
  
risk	
  mi0ga0on	
  Project	
  



Pilot	
  sites	
  community-­‐based	
  

EPW2006	
  

2006-­‐2008	
  READY	
  Project	
  

2013-­‐2015	
  Tsunami	
  Early	
  
Warning	
  System	
  (TEWS)	
  

2005-­‐2007	
  Tsunami	
  
risk	
  mi0ga0on	
  Project	
  

	
  10	
  pilot	
  sites	
  to	
  test	
  the	
  	
  
local	
  detec0on	
  and	
  warning	
  	
  
system	
  



Pilot	
  sites	
  community-­‐based	
  

EPW2006	
  

2006-­‐2008	
  READY	
  Project	
  

Others:	
  OCD-­‐,	
  LGU-­‐	
  ini0ated	
  

2013-­‐2015	
  Tsunami	
  Early	
  
Warning	
  System	
  (TEWS)	
  

2005-­‐2007	
  Tsunami	
  
risk	
  mi0ga0on	
  Project	
  



Hazard	
  Awareness	
  and	
  	
  
Preparedness,	
  PercepDon	
  
	
  Survey	
  

Research:	
  
Historical	
  tsunamis	
  
Survivors’	
  Accounts	
  
EvacuaDon	
  behaviors	
  
CommunicaDon	
  flow	
  
	
  



Cell	
  Site	
  

Community	
  Tsunami	
  early	
  Warning	
  System	
  –	
  PHIVOLCS	
  

PHIVOLCS/ASTI	
  	
  and	
  LGUs	
  
Tsunami	
  Visualiza0on	
  and	
  Decision	
  Tool	
  

Communi0es	
  

Ts
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i	
  P
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Ultrasonic 
Tide Gauge 

Dry sensor 

Wet sensor 
1m 

Wet sensor 
5m 

Wet sensor 
10m 



- hazard assessments 
 
 - preparation of 
evacuation maps 
 
 - installation of 
tsunami signage 
 
-  coastal village 
education campaigns 

-  tsunami drills 
-  other related 

activities 

Familiarization with Hazard and Evacuation Maps 

Tsunami Signage Tsunami Drill 

Community-based Tsunami 
Preparedness Activities 



Vigan	
  City	
  

Pagadian	
  City	
  

Community-level activities 

Importance	
  of	
  local	
  knowledge	
  	
  
in	
  tandem	
  with	
  	
  scien*fic	
  results	
  

Tsunami	
  EvacuaDon	
  Drill	
  

Knowing	
  by	
  doing	
  



Inundated	
  area	
  

waveheight	
  

Establishment	
  of	
  Community-­‐based	
  EWS	
  for	
  Tsunami	
  

Tsunami	
  Evacua0on	
  plan	
  	
  
based	
  on	
  inunda0on	
  maps,	
  
topography,	
  
ground	
  truthing	
  with	
  community	
  



Various Tsunami Signage – READY Project 

Directional Signage Evacuation Site Signage 

Establishment	
  of	
  Community-­‐based	
  EWS	
  for	
  Tsunami	
  

Hazard Prone Area Signage 



	
  
	
  

Tsunami	
  Signage	
  done	
  by	
  local	
  people	
  

Tsunami Warning Signage at 
Barangay Dumagok 

Tsunami Evacuation Route at 
Barangay Kawit  



Orienta*on	
  for	
  local	
  chief	
  	
  
execu*ves,	
  disaster	
  ac*on	
  	
  
officers,	
  planners	
  and	
  	
  
community	
  leaders	
  
in	
  partnership	
  with	
  local	
  NGOs,	
  
and	
  others	
  

Establishment	
  of	
  Community-­‐based	
  EWS	
  for	
  Tsunami	
  
Science-­‐based:	
  	
  
results	
  of	
  	
  research	
  is	
  shared	
  	
  



Involving	
  the	
  	
  
community:	
  
	
  
The	
  community	
  
leader	
  explains	
  
the	
  tsunami	
  	
  
evacua0on	
  map	
  

Use	
  of	
  improvised	
  	
  
bells	
  to	
  warn	
  	
  
residents	
  

Residents	
  walk	
  to	
  the	
  
evacua0on	
  site	
  during	
  	
  
the	
  tsunami	
  drill	
  



•  20th	
  year	
  commemoraDon	
  of	
  the	
  
15	
  November	
  1994	
  Mindoro	
  
Earthquake	
  and	
  Tsunami	
  
School-­‐based	
  ac0vi0es	
  in	
  
collabora0on	
  with	
  Local	
  
Government	
  and	
  Department	
  
of	
  Educa0on	
  
Essay	
  wri0ng	
  
Poster	
  making	
  

Any	
  community	
  ac0vity	
  to	
  promote	
  preparedness..	
  
Run-­‐Tsunami-­‐Run…	
  



First	
  Tsunami	
  Marker	
  
in	
  the	
  Philippines	
  
unveiled,	
  
January	
  2005	
  
Brgy	
  Sabang,	
  
Baler,	
  Aurora	
  Province	
  

Tsunami	
  Marker	
  
unveiled,	
  
November	
  2014	
  
Mindoro	
  Oriental	
  to	
  
commemorate	
  
1994	
  Mindoro	
  Tsunami	
  
-­‐collabora*on	
  of	
  local	
  
private	
  groups	
  and	
  
community	
  

CollaboraDon	
  with	
  Local	
  Community,	
  private	
  sectors	
  and	
  PHIVOLCS	
  



1997	
  

Development	
  of	
  materials	
   Lessons	
  learned	
  from	
  past	
  events	
  

2006	
  



2015	
  English	
  TranslaDon	
  

2012-­‐2013	
  	
  Filipino	
  Version	
  
Lessons	
  learned	
  from	
  11	
  March	
  2011	
  Great	
  East	
  Japan	
  Earthquake	
  



Specific	
  materials	
  for	
  TSUNAMI	
  

2006-­‐2007:	
  	
  
English,	
  Filipino,	
  	
  Ilocano,	
  Bicolano,	
  	
  
Maguindanaoan,	
  Cebuano	
  



Focus	
  on	
  natural	
  signs	
  



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

Earthquake Safety for Deaf 
(11-page flashcards) 

Tsunami	
  Awareness	
  
Materials	
  and	
  	
  
Preparedness	
  Tools	
  
Assessment	
  Project	
  	
  
(2010-­‐2011)	
  
UNESCO-­‐Jakarta	
  
	
  
Filipino	
  Transla0ons	
  	
  



Date 	
  :	
  31	
  August	
  2012	
  
	
  
Time 	
  :	
  8:47:00	
  PM	
  
	
  
Loca0on:	
  	
  10.83oN,	
  126.71oE	
  
	
  	
  	
  	
  112	
  km	
  S	
  78o	
  E	
  of	
  Guiuan	
  	
  
	
  	
  	
  	
  (E	
  Samar)	
  
	
  
Depth	
  of	
  Focus	
  (km)	
  :	
  45	
  
	
  
Magnitude 	
  :	
  M	
  7.4	
  



	
  
“We	
  did	
  not	
  take	
  note	
  how	
  many	
  
Dmes,	
  because	
  when	
  we	
  saw	
  	
  the	
  
water	
  level	
  suddenly	
  went	
  down	
  
and	
  then	
  up,	
  we	
  started	
  running.	
  	
  
We	
  went	
  to	
  the	
  high	
  ground	
  in	
  Bry	
  
Kalutang.	
  	
  
	
  
Yes	
  	
  I	
  know	
  that	
  there	
  might	
  be	
  a	
  
tsunami.	
  I	
  remember	
  last	
  year,	
  	
  	
  
from	
  television,	
  we	
  saw	
  what	
  
happened	
  in	
  other	
  places..When	
  I	
  
saw	
  what	
  happened	
  in	
  Japan...	
  “	
  
	
  
-­‐J.	
  Barcil	
  ,	
  Resident,	
  Gen	
  MacArthur	
  
	
  



“The	
  order	
  to	
  evacuate	
  came	
  from	
  us	
  in	
  
the	
  community,	
  then	
  from	
  the	
  Mayor-­‐	
  
through	
  the	
  municipal	
  DRRMO.	
  We	
  
ordered	
  	
  the	
  evacuaDon	
  first..	
  I	
  did	
  not	
  
wait	
  from	
  the	
  orders	
  from	
  the	
  
municipality….as	
  I	
  learned	
  from	
  the	
  
seminar	
  not	
  to	
  wait.	
  	
  So	
  I	
  have	
  already	
  
ordered	
  evacuaDon	
  	
  before	
  the	
  MDRRMO	
  
arrived.	
  We	
  need	
  to	
  iniDate	
  and	
  not	
  wait,	
  
for	
  example,	
  	
  if	
  	
  our	
  communicaDon	
  signal	
  
goes	
  down,	
  so	
  we	
  will	
  not	
  wait.	
  .	
  We	
  
should	
  not	
  wait.	
  	
  While	
  the	
  evacuaDon	
  was	
  
ongoing,	
  the	
  mayor	
  called,	
  then	
  the	
  
municipal	
  didaster	
  officer.	
  	
  All	
  of	
  this	
  I	
  
earned	
  from	
  the	
  seminar.”	
  
	
  
Cesario	
  Labutap/	
  Brgy	
  Chair-­‐	
  Sulangan	
  
Guiuan	
  
	
  



“I	
  was	
  scared.	
  It	
  was	
  like….	
  Swaying..It	
  
was	
  so	
  strong..	
  We	
  went	
  under	
  the	
  table.	
  
That’	
  s	
  where	
  we	
  went,	
  we	
  put	
  our	
  hands	
  
to	
  cover	
  our	
  head..	
  (gesture	
  hand	
  
covering	
  head)..	
  	
  We	
  prayed.	
  	
  
	
  
Where	
  did	
  you	
  learn	
  “Duck	
  cover	
  and	
  
hold?”	
  
	
  	
  
We	
  were	
  taught	
  here	
  in	
  school.	
  We	
  were	
  
taught	
  when	
  we	
  were	
  in	
  Grade	
  3.”	
  
	
  
	
  
Cathy,	
  12	
  years	
  old,	
  	
  
Grade	
  6	
  Student,	
  Guiuan	
  



PHIVOLCS	
  Strategies	
  (1/2)	
  
•  Identify specific target groups for earthquake 

and tsunami risk reduction. Emphasis on 
community-based EWS for local events. 

•  Utilize the results of scientific research as strong 
basis for action. 

•  Emphasize  natural signs- develop observational 
skills  

•  Learn and apply the lessons from past events 
(local and international) 

•  Ensure production, distribution and utilization of 
information and education materials- using local 
experience, local language 

•  Use of cost-effective, locally available materials 
for tsunami early warning system and 
communication  



•  Multi-stakeholder and multi-sectoral approach 
for effective hazards information dissemination 

•  Engage in multi-agency collaborations – 
education, local government, health, etc 

 
•  Nurture to strengthen public sector- private 

sector partnerships, establish and maintain 
linkages with international partners and further 
explore and expand linkages 

 
•  Explore funding schemes from outsourcing 

resources and cost sharing 

PHIVOLCS	
  Strategies	
  (2/2)	
  



Post	
  -­‐2004	
  
• InformaDon	
  Materials	
  

• natural	
  signs	
  
• Tsunami	
  Alert	
  levels	
  
• CBEWS	
  

• Upgrade	
  of	
  EQ	
  and	
  tsunami	
  
monitoring	
  (+R&D	
  tsunami	
  
wet	
  sensor)	
  

•  Strengthening	
  of	
  
InternaDonal	
  linkage	
  
(PTWC,	
  	
  SOPs	
  and	
  
communicaDon,	
  simulaDon	
  
exercises)	
  

•  Community-­‐based	
  Early	
  
Warning	
  System	
  and	
  
conduct	
  of	
  drills	
  

• DOST-­‐GIA	
  preliminary	
  
tsunami	
  InundaDon	
  maps	
  	
  
covering	
  the	
  whole	
  
Philippines	
  (1:50,000	
  scale)	
  

Pre	
  -­‐	
  2004	
  
• InformaDon	
  Materials	
  

• 	
  natural	
  signs	
  
(based	
  on	
  	
  
1976	
  Moro	
  Gulf	
  
1994	
  Mindoro)	
  

• IndicaDve	
  map-­‐	
  	
  
tsunami	
  prone	
  	
  
areas	
  in	
  the	
  	
  
Philippines	
  
	
  
	
  
	
  
	
  

Post	
  -­‐2011	
  
• InformaDon	
  Materials	
  

• natural	
  signs	
  
• Tsunami	
  Alert	
  levels	
  
• CBEWS	
  

	
  (1976,1994,2004,2011)	
  
• Strengthening	
  of	
  
InternaDonal	
  linkage	
  
(ITIC-­‐PTWC,	
  SOPs	
  and	
  
communicaDon,	
  
simulaDon	
  exercises,	
  
RIMES,	
  JICA)	
  
• Community-­‐based	
  Early	
  
Warning	
  System	
  and	
  
conduct	
  of	
  drills	
  

• More	
  detailed	
  tsunami	
  
inundaDon	
  maps	
  	
  
(municipal/	
  barangay	
  
level?)	
  

PHIVOLCS	
  




