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Disaster Hazards, Risk 
and Exposure in the 

Philippines
 An Overview and Introduction
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Source: World Risk Report 2020

Table 1. World Risk Index 2020 Overview
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Source: DOST Philippines
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Source: DOST Philippines
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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 University) and the 

Philippines (De La Salle University)”
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Post-disaster Survey in the Philippines after 
YolandaThe 1st Dispatch, 

December 4-13, 2013

Surveyed 
extent 

The 2nd Dispatch, May 1-6, 2014

Dulag

Giposo

Tanauan

The 3rd Dispatch, Oct 18-20, 
2014
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Storm Surge Height Measurements
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Storm Surge Height Distribution
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Results of survey
in May 2014

Storm Surge Height Distribution
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Storm Surge 
Height (m)

Tacloban City

Storm Surge Height Distribution

Google Earth
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Surveyed Points (San Pedro Bay)

Tacloban City
a. Airport
b. Convention Center
c. Paterno Street
d. City Hall
e. Anibong
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Survey Results － Airport, Tacloban City

 Located in a narrow low-lying 
peninsula

 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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Survey Results － Tacloban City

 Height: more than 3.90m (at Hotel)

 Height: 7.02m (2nd floor of a 
house)

 It was difficult to estimate the 
maximum storm surge height 
around this area. 
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Survey Results － Anibong, Tacloban City

 Height : 5.65m (residents 
evacuated to a hill behind the 
house).

 Storm surge attacked densely 
populated area. 

 Ships were washed inland (this 
area is next to a port area). 
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Survey Results － Alejandro Hotel, Tacloban City

Source: YouTube, http://www.youtube.com/watch?v=4wrgrJwYdy8

 Height: 4.31m (350m from the 
coast)

 Video footage during storm surge
 “The inundation started at 7:30AM 

and family decided to evacuate 
after the sea water reached waist 
level.”
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Survey Results － Edible Oil Mfg., Tanauan

 Height: 6.10m (100m from the 
coast)

 Oil tanks were displaced by the 
storm surge and the high waves.

2012/02/23

2013/11/10
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Survey Results － Bislig, Tanauan

 Height: 7.71m (near the coast)
 Height: 3.72m (290m from the 

coast)
 The water carried a great deal of 

garbage with it (flow was like 
“washing machine”). 

Waves break 
at this height
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Survey Results － Luan, Dulag

 Height: 2.84m (300m from the 
coast)

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

 Storm surge reached this school 
(depth was 80cm).
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Survey Results － Basey

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

Hall)
 1st floor was flooded
 Strong winds started around 5AM

→ the water started to recede 6AM
→ the storm surge started 7AM
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Survey Results － Gigoso, Giporlos

 The mayor brought us to the most 
affected barangay. 

 Height: 3.93m (near the coast)

 1st floor was flooded and the water  
reached up to the 2nd floor (wind 
waves?). 
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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

Computational
Domain

Cartesian (UTM51N), grid ＠3000m 
(Philippines), @100m (San Pedro 
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
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Bathymetry around Leyte and Samar

Data: GEBCO_08 Grid, GEBCO (General Bathymetric Chart of the Oceans)

Cebu 
Samar

Leyte
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Panay

Ceb
u

Leyte

Simulation for a wide area of the Philippines

Negro
s

storm 
surge

Wave

Guiuan

movie 
embedded
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Detailed simulation focusing on Leyte
Gulf

Leyte 
Islan
d

Samar 
Island

Leyte Gulf
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Receding of water observed in Basey, which was 
reproduced by the simulation as well.

water was receded by 
strong wind towards the 
sea

Damage of houses due 
to runup flow

Rapid 
decrease

Strong wind towards the 
sea

shallow depth

movie 
embedded

4 7



Detail simulation focusing on the downtown 
Tacloban

ntense field survey
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Satellite 
Data

ASTER-
GDEM 30 

meters

The precise ground elevation is a key to a reliable
simulation

Refined elevation 
data of Tacloban City

topographic
al survey

unrealistic elevations

Tacloban
downtown

realistic elevations

Topographical survey in the downtown Tacloban
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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 (a)

movie 
embedde
d

5 1



Comparison of flow speed between the movie and 
simulationThe flow speed was about 60cm/s in front of Alejandro 

Hotel

from the visual inspection

from the simulation
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Comparison of storm surge between measured and 
simulated heights at 15 locations in Tacloban downtown
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Flow velocity was significantly fast along some 
streets, which reached more than 4m/s. 
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Risk Management Policy 
in the Philippines 

Department of Civil Engineering
De La Salle University

“Excerpt from the National Disaster Risk 
Reduction Management Council (NDRRMC) of the 

Philippines Report on National Disaster Risk 
Reduction Management Plan (NDRRMP) 2020-

2030”
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Thank you very much.
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