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Reasons for Studying Philippines 

Disasters

• The Philippines is an archipelago with an area of 300,000 
sq.km and a coastline of  17,460 kilometers 

• Its location makes it a prime target for extreme weather 
events such as typhoons, as well as a recipient of the 
climatological effects of  El Nino and La Nina and the 
southwest monsoons.  

• The Philippines is situated along the “ Pacific Ring of Fire”.







Plate Tectonic evolution of the Philippines





Movement of the Philippine Sea Plate

7-10 cm year

Legend:



Earthquake epicenters in the Philippines since 1929





Exposure to natural hazards

1. Pyroclastic flow

2. Pyroclastic fall

3. Debris Avalanche

4. Lahar

5. Lava

6. Tsunami (volcano-

generated)

7. Noxious gas

8. Fire

9. Landslides

10. Ground subsidence

11. Liquefaction

12. Ground rupture

13. Collapse of 

structures

14. Earthquake-

generated Tsunami

15. Floods





Some Major Disasters in the 

Philippines (cost)

• Nov. 2004 Typhoon Winnie 1619 dead US$ 78.2 million 

• Dec 2005 Typhoon Quedon Mindoro Flooding US$ 0.5 
million

• Feb. 17, 2006 Guinsaugon landslide 1126 dead US$ 
2.203 million

• Nov. 30, 2006 Typhoon Reming 1399 dead US$ 66.4 
million

• June 20, 2008 Typhoon Frank 644 dead US$ 135 million 

• February 26, 2009 Ondoy Flood 400* dead

• Pedring and Quiel Flood 2011

• Sendong Floods 2011

• Pablo Debris Flows  2012

• Yolanda Storm Surges 2013





Guinsaugon
Population = 1,857



Landslide Statistics

- Area: ~ 3,324,000 m2

- Distance: ~ 4.0 km from crown to toe; 1.5 km 

max width

- Thickness: 6 to 7 m at the toe and 30 m 

at the  base of the fault scar 

- Volume of the deposit: 15 to 20 million m3. 

- Flow velocity: ~ 100-120 km/hour



RESCUE 505

Missing (dead) = 980
Fatalities=1226

Identified = 56

Unidentified = 83

Died in the hospital = 2

Treated for injuries = 33

Bodies recovered= 139



Day 6, Wed, 22 Feb 2006



Day 7, Thurs, 23 Feb 2006



Day 7, Thurs, 23 Feb 2006



RESCUE 505Day 7, Thurs, 23 Feb 2006
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June 20, 2008 Typhoon Fenshen 644 dead US$ 135 million
Credit goes to the photographer – from AFP archive



Pampanga River Delta
471,725,090 sq. meters













A delta is a landform that is formed at the mouth of a river

where that river flows into an ocean, sea, estuary, lake,reservoir,

flat arid area, or another river. Deltas are formed from the

deposition of the sediment carried by the river as the flow leaves the 

mouth of the river. Over long periods of time, this deposition builds the 

characteristic geographic pattern of a river delta. 

http://www.flickr.com/photos/avatrian/2279411722/lightbox/

Delta

http://en.wikipedia.org/wiki/River
http://en.wikipedia.org/wiki/Estuary
http://en.wikipedia.org/wiki/Reservoir
http://en.wikipedia.org/wiki/Deposition_(geology)
http://en.wikipedia.org/wiki/Sediment
http://www.flickr.com/photos/avatrian/2279411722/lightbox/


Deltas are characterized by a network of river channels that brings

water into the sea.





Salazar et al, 2010

The river delta in Pampanga/Bulacan used to be a network

of river channels called distributaries. During 

flood events the entire delta, including its

rivers and flood plains would act as a drainage 

system (orange color in this map).



Lagmay 2010



Dike

Calumpit

Hagonoy

Angat River

Floods did not use the entire delta

because of the dikes and was further

clogged by fishponds preventing

water to drain efficiently into 

Manila Bay



Sendong disaster 

Iligan

UP NIGS team



Mandulog River



http://www.firmbuilders.com.ph/

Orchids Home Subidivision, Santiago, Iligan



Orchids Home Subidivision, Santiago, Iligan









566 people were placed in an 

evacuation center overwhelmed 

by debris flows (This picture) 

which is a type of landslide



NO AMOUNT OF ACCURATE 

WARNING WILL WORK IF 

RESPONSE IS INAPPROPRIATE



















Near-real time data (openly 

accessible)



Near-real time data (openly 

accessible)













Cagayan de Oro City





Evacuation

Centers hit by 

Yolanda Storm 

Surge

Evacuation

Centers 

PRE-YOLANDA (2010)

DETERMINISTIC HAZARD MAP
PROBABILISTIC 

STORM SURGE HAZARD MAP



70 % of evacuation centers in Tacloban 

were hit by storm surges



Brgy Andap



566 people were placed in an 

evacuation center overwhelmed 

by debris flows (This picture) 

which is a type of landslide


