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Outline

• The Philippine Climate is Changing
• The Philippine Climate will Continue 

to Change
• The Philippines is Changing
• An Integrated Risk Assessment
• Ondoy: Extreme Hazard, Maximum 

Exposure, High Vulnerability
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Dry months, Jan-April Wet months, June-October

Drier than 
usual

Wetter than 
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Western Pacific Typhoon Tracks (1945- 2003) (Angl

Tropical Cyclone Passage Statistics (1948-1992); 

Metro Manila Bataan Bulacan
Pampanga Cavite
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More typhoon crossings over Visayas
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Geographic Trends in Tropical Cyclones (1945-2003)
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above 500M



www.flickr.com/photos/ gpsea/2498556888
http://anythingtheysay.blogspot.com.html

bayanihanpost.com

El Nino, La Nina, Drought, Floods



Pepeng + Ondoy
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above 500M
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above 500M
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QuickTime™ and a
 decompressor

are needed to see this picture.
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A1B: very rapid economic growth, low population growth, rapid introduction of new, more efficient technology

HAZARD



A1B: very rapid economic growth, low population growth, rapid introduction of new, more efficient technology
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Upgrading, 
increase in
and
clustering of 
urban 
centers
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A1B: very rapid economic growth, low population growth, rapid introduction of new, more efficient technology

HAZARD



2020 2050

A1B: very rapid economic growth, low population growth, rapid introduction of new, more efficient technology

RISK
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HAZARD RISK
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Accumulated Rainfall in Manila Observatory                   
(21-28 Sep 2009)
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Hourly Rainfal, Average Pressure and Winds                                             
in Manila Observatory (26 Sep 2009)
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Levy, M., CIESIN, Earth Institute 
2007
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CLUSTER H

Metro Manila
Informal Settlements

(1997 vs. 2000)

1 - Urban Core
2 - Intermediate Zone
3 - Urban Fringe
4 - Hills

Zones of Urbanization

Clusters (A-H)

Major Roads

Locations of Slums

Boundaries of Slums

Poverty maps show:

- Clusters of slums and squatter settlements
  around "attractors", these being commercial 
  and industrial magnets, main transport routes,
  easements and vacant lots, waterways, 
  railways and under bridges (Refer to 1997 
  Map of Surrounding Land Use)

- Distribution of urban poor commmunities 
  following web-like urbanization that follow 
  the path of least resistance

- Self-perpetuating or aggravating conditions
  of blight (verified through ground reconnaissance )

- Metastatic or spreading and "cumulative
  impacts" of poverty (World Bank)

Remarks:

  Images processed using Natural Color Algorithm

  R = Red Band
  G = ((Green Band) * 3 + NIR Band) / 4
  B = Green Band

SOURCE:

SPOT XS of Metor Manila, 1997
Image courtesy of Foundation for 
the Philippine Environment (FPE),
National Mapping and Reseource 

Information Authority (NAMRIA) and
United States Agency for International 

Development (USAID)

SPOT XS of Metro Manila, 2000
Image courtesy of University of the Philippines

Training Center for Applied Geodesy and 
Photogrammetry (UP-TCAGP)
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The Urban Poverty Morphology Project Phase III
Analysis of Migration and Spatial Distribution Dynamics of Informal Settlements in Metro Manila Using Geomatics
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ALOS/PALSAR Images Before and After “Ondoy”

Apparent increase in the Marikina River width after “Ondoy”.   

Lamesa DAM

Marikina River

http://dmss.tksc.jaxa.jp/download/ALPSRP195690280.jpghttp://dmss.tksc.jaxa.jp/download/ALPSRP182270280.jpg

Lamesa DAM

Marikina River

2009 June 26, 2235 pht (before)

http://maps.google.com/

Lamesa DAM

Marikina River

2009 September 26, 2235 pht (after)



BALUBAD, NANGKA, MARIKINA CITY

MALANDAY, MARIKINA CITY



PROVIDENT, MARIKINA CITY

MANGGAHAN, PASIG CITY
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