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48 Hour Forecast

Typhoon Rosita (Yulu)
Storm Surge Watch #02

Storm Surge Watch #02
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Typhoon Haiyan 2013
Storm Surge:
Coastal Disaster Research

Joint Field Survey Team of Coastal Engineers and
Researchers from Japan (Waseda University, Tokyo
Institute of Technology, University of Tokyo, Toyo
University), Vietnam (Ho Chi Minh UnlverS|ty) and the
Philippines (De La Salle Un|verS|ty) """"
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.\ Post-disaster Survey in the Philippines after
)V The Yoland
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Height Measurements




Storm Surge

Height Distribution
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| Storm Surge Height Distribution
Tacloban City
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| Surveyed Points (San Pedro Bay)
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Tacloban City

a. Airport

b. Convention Center
c. Paterno Street

d. City Hall

e. Anibong




\

\ESurvey Results — Airport, Tacloban City

/
/
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m |Located in a narrow low-lying
peninsula

m Airport worker (remained at the "
airport during the event) “the water -
level reached the location of the air
conditioning unit”
= Height: 5.25m (Depth: 3.45m)
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I Survey Results — Tacloban City
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m Height: more than 3.90m (at Hotel)
m Height: 7.02m (2" floor of a
house)

-~

m |t was difficult to estimate the ()
maximum storm surge height
around this area.
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\ESurvey Results — Anibong, Tacloban City
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evacuated to a hill behind the

house). 'S
m Storm surge attacked densely

populated area.
m Ships were washed inland (this

-
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| Survey Results — Alejandro Hotel, Tacloban City

/
’

/" m Height: 4.31m (350m from the
coast)
m Video footage during storm surge

-~
1

m “The inundation started at 7:30AM -/
and family decided to evacuate
after the sea water reached waist
level.”

Source: YouTube, http://www.youtube.com/watch?v=4wrgrdwYdy8
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,\ESurvey Results — Edible Oil Mfg., Tanauan

coast)

m QOil tanks were displaced by the @

storm surge and the high waves.
2012/02/23

Googleearth
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I Survey Results — Bislig, Tanauan

Height: 7.71m (near the coast)

Height: 3.72m (290m from the

coast) O
m The water carried a great deal of

garbage with it (flow was like

“washing machine”).

Waves break
at this height
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coast)

m When the typhoon came, residents
evacuated to an elementary school
(designated evacuation site).

m Storm surge reached this school

depth was 80cm).




Height: 5.87m (City Hall)
Height: 5.22m (behind the City
Hall)

18t floor was flooded

m Strong winds started around 5AM
— the water started to recede 6AM

— the storm surae started 7AM
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I Survey Results — Gigoso, Giporlos

m The mayor brought us to the most
affected barangay.

-~

m Height: 3.93m (near the coast) (.
m 18t floor was flooded and the water
reached up to the 2" floor (wind
waves?).













Storm Surge Model

Typhoon Path

JMA Typhoon Best Track

Typhoon Model

Pressure: Myers Formula, Wind:
Gradient winds considering Super-
gradient wind effect

Fluid Dynamics
Model

Nonlinear shallow water equation

Cartesian (UTM51N), grid @3000m

computational | (philippines), @100m (San Pedro
omain

Bay)
Bathymetry GEBCO_08 Grid (Philippines)

Chart by NAMRIA (San Pedro Bay)

Terrain Data

ASTER GDEM (Satellite Data)

Tacloban, measured by the team -

Manning’s n value

Ocean: 0.025, Land: 0.060 -~ -
//’7’-—(
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- Simulation for a wide area of the Philippines

storm
surge
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Storm surge elevations (m)

» Marablit

b) Simulated water elevation and measured height simulation

() L measurement
.. Tacloban downtown . Basey , Basiao
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(. "\ Receding of water observed in Basey, which was

~ N\

N reproduced by the simulation as well.
A Strong wind towards the
sea \,
// // — — — —mm — - Rapid
S decrease

shallow depth

movie
embedded

water was receded by +Damage of:houses due
strong wind'towards the to runup-flow. '



- Deta|I simulation focusing on the downtown
! Tacloban

(¢) Inundation height




RN To‘pographical survey in the downtown Tacloban
The precnse ground elevation is a key to a reliable

3‘; 4 unreallstlc elevations

GDEM 30

meters ///
Refined elevation

ta of Tacloban City y

realistic elevations i

topographic
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e \\Storm surge heights from the sea surface (black) and

| inundation depths from the ground (blue) (unit: meter) __
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Visual inspection using

—~—

a movie taken from Alejandro
Hotel




/ Comparison of flow speed between the movie and

/ The flow speed was a%g&'tl@)té%s in front of Alejandro
Hotel

from the visual inspection

}

from the simulation

N\




v 1 Comparison of storm surge between measured and

/7 / simulated heights at 15 locations in Tacloban downtown
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Flow velocity was significantly fast along some
/o streets which reached more than 4m/s.
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RISk Management Policy
“in the Philippines

Excerpt from the National Disaster Risk
}eduction Management Council (NDRRMC) of the . L T
Philippines Report on National Disaster Risk s eerms s et
Reduction Management Plan (NDRRMP) 2020- —————
2030

Department of Civil Engineering
De La Salle University




Overview of the Plan

SCOPE

The Updated Mational Disaster Risk Reduction and Management Plan (NDERMP) establishes the
linkage between disaster risk reduction and management (DRRM), climate change adaptation (CCA),
and human security by focusing on climate and disaster risks. It aims to achieve the shared goals of
Ambisyon Natin 2040, NDRRMP, Mational Climate Change Action Plan (NCCAP), and National Security
Strategy [NSS) in risk reduction, resilience building, human security, and sustainable development.

PURPOSE

The Updated NDRREMP intends to:

provide strategic direction and guidance to national government agencies (NGAs), local government
units (LGUs), civil society organizations (CS50s), private sector, and development partners on disaster and
climate-resilience actions in the Philippines;

strengthen disaster and climate risk governance by clarifying the roles, accountabilities, strategies, and
activities of disaster risk reduction and management (DRRM) stakeholders at all levels:

strengthen linkages and interoperability of the DRRM thematic pillars;

ensure the convergence of and synergy between DREM and CCA: and,

contribute to the achievement and coherence of global (Sendai Framework for Disaster Risk Reduction
2015 - 2030, Paris Agreement, United Mations Sustainable Development Goals 2015 - 2030, International
Health Regulations (IHR), New Urban Agendal), regional (Asia-Pacific Economic Cooperation Disaster Risk
Reduction Framework, ASEAN Agreement on Disaster Management and Emergency Response, Asia
Regional Plan for Implementation of the Sendai Framework for Disaster Risk Reduction 2015-2030), and
national (Ambisyon Natin 2040, Philippine Development Plan 2017 - 2022, National Framework Strategy
on Climate Change (NFSCC), NCCAP 2011 - 2028, and NS5 development and policy agenda.

MNATIONAL DISASTER RISK REDUCTION s
AND MANAGEMENT PLAN 2020 - 2030 Iy




Figure 3. The National Disasier Risk Reduction and Management Framework 2020-2030
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Roles antd Responsibilities

Lead Agencies

Implementing Agencies/
Institutions/ Organizations

Other Agencles

In adherence to RA 10121, the DILG, as Vice-Chairperson for disaster
preparedness in the NDRRMC, will be the overall lead for disaster
preparedness interventions and activities at the national level. As
the focal agency for this thematic pillar, DILG will work closely with
the OCD and varicuss government agencies and stakeholders o
ensure that the (dentified cutcomes under disasier preparedness are
realized. Spacifically, DILG will play a fundamantal role in facilitating
synergy of activities and strategies designed for communities, local
govarnment, C50s, private sector, and other relevant stakaholders in
at-nsk areas to-effectively anticipate, avoid, respond to. and recover
from disasters.

Tha implementing agencies comprized of NGAs, LDRRMCs, LGUs,
CS0s. private sector, and other stakeholders will cooperate and
complamant each other to advance safe and resilient communities
through supporting and engaging in activites that are relevant
to the putcomes. Through the supervision of DILG as the ovarall
coordinator, the implamenting agencies will work together to identify
specific programs and projects and allocate corresponding budget to
harmaonize their efforts and investmants toward reafizing the goal of
the disaster preparedness pillar at all levels. To mopitor the progress
and contribu tion of implemeanting agencies o the achisvement of tha
outcomes, they will submit accomplishment and activity reports to
the lead agency on aregular basis.

Under the disaster preparedness pillar, the implemanting agencies
and partners will engage In activities which may include, but not
limited ta, IEC campaign, capacity building, partnership bullding,
planning, preparedness for response, and continuity of essential
sarvices,

Az key stakeholders In the pillar, they are encouraged to initiate
actions that will contribute o the achigvement of the outcomes.
Thair actions should ba done in view of their respective mandates.
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DISASTER RESPONSE AND EARLY RECOVERY

Overall steering and leadorship - Departmant of Socisl Weltare and Development
(DSWED)
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THEMATIC AREA IV -

DISASTER REHABILITATION AND RECOVERY

Overall steering and lzadership - National Economic and Development Authority
(NEDA)

The Disaster Rehabilitation and Recovery aspact covers recovery offorts related to employment and
liveliboods, Infrastruciure and lifeline facilities, and housing and resattlement to bring the affected area
back to narmal as guickly as possible.

Specifically for the Priority Area of Disaster Responsa and Rehabilitation and Recovery, Operational
Timelines are used primarily to give an overall guidance on the “rapid” time element in providing
humanitarian activities and recovering from disasters. Likewise, the operational timelines will guide the
plan’s implementation and monitoring activibes for the two priority areas. These operational umelines for
disasier rehabilitation and recovery are as follows:

Immediate Term (IT] Within 1 year after the occurrence of the disaster
Shart-term (ST Within 1 to 3 years after the occurrence of the disaster
Madium-tarm (MT) ‘Within 3 to & years after the occurrence of the disastar
Long-term (LT) Beyond 8 years after the occurrence of tha disastar
Spesd up 1. Assess damage, 18 mmymammmmm
from dizaster damage needs 8. mwuw socially nelusive ingome.
lossas dufing disssters -sources for households are made available and
through “at hasis for the stability of ecanomic activities restored
rehahilitation “farmuiation of 20, Agricultural production is restared ar
and recavery rehabilitation and Increased and suppart sarvices for farmers,
programs TeCOVEry program; Tisher folks, and laborers are made acesssible.
that ars. _and, : 21, Affactad faniilies or Individuals have access to:
aligned 1o 2 Develop short- (a) affardable disaster-rasitient housing that
sustanable and madium-tarm ara [ocated in safe zones where social sarvices
devalopment rehabilitation and and public facilities are available; or, (&l
and “Bbuild: recovery plans, Tinancial assistance o rebuild houses in areas
back bettar” allgned with or that are declarad safa zones
principle contributing ﬂmmﬂmwﬁmwm
1o the national have acress (0 rasponsive. appropriate
‘medium- and and adeguate education, haalth, and soaial
long-term national, ﬁmﬁmmm

-mmmirnrmm' 23. Disaster resillent standards in infrastructure

Implementing
Agencies/Institutions/
Organizations

Other Agencies

In adherence to RA 10121, NEDA is the overall lead for disaster
rehabilitation -and recovery actlvities as Vice-Chairperson for disastar
rehabilitation and recovery in the NDREMC. NEDA will work closely
with the OCD and various govermment agencies and stakeholders to
ansure that the odtcomes, outputs and activities under the disaster
rehabilitation and recovery pillar are achieved. Specifically, NEDA will
play a key role in providing oversight fo the activitios on the devalopment
and implamantation of rehabilitation and recovery programs.

The implementing agencies comprized of NGAs, LDRRMCs, LGS,
C50s, private sector, and athar stakeholders will cooperate and
complament each other by supporting and engaging In activities that
are relevant to the outcomes, Through the guidance of NEDA, the
implamenting agencies will work together to identify specific programs
and projects that are aligned to sustainable development and the "build
back better” principle. To menitar the progress and contribution of
implamanting agencies to the achievement of the outcomes, thay will
submit accamplishment and activity reporis o OCD for consolidation
and reporting to the NDREMC.

Undear the disastar rehabilitation and recovery pillar, the implamenting
agencies and partnars Wwill engage in activities related to post-disaztar
neads  aszsassment. financ@al assistance to jumpstart economic
activives, shelter assistance, and social services and social protaction,
amang others.

As key stakeholders in the pillar, other agencies are encouraged to
initiate actions that will contributa to tha achiavement of the outcomes.
Their actions should be done it consideration of theiwr respective
mandates.
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