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INTRODUCTION

Climate change:

• Resource scarcity

• Sea level rise

• Extreme weather events

• New health epidemics

Bogardi and Warner, 2009

Migration

“Policymakers
must start to view

mass
migration as a
form of

adaptation so

that the global
response to
climate-induced
migration is one of

facilitation
rather than
neglect”
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Range of threats

• By 2025 climate change will result in 1.4 billion people
across 36 countries facing crop or water scarcities (WB)

Mabey et al., 2011

• By 2050, 200 million people may be permanently
displaced climate migrant

•  Regional differences in agricultural production are
likely to become more pronounced in developing
countries by 2025

•  Increasing sea levels, recurring floods or droughts
could lead to a large scale displacement of
population from small island states and flood prone
nations

forestry

energy

industry

agriculture

waste

GHG Emissions
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GLOBAL GHG EMISSIONS

IPCC Fourth Assessment Report

Overall GHG Emissions from non-LUCF Sectors
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LOCAL GHG EMISSIONS 2000

SNC, EMB-DENR with Manila Observatory 
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Energy Sector 2000 GHG Emissions Per Sub 

Sector
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ENERGY SECTOR BREAKDOWN

SNC, EMB-DENR with Manila Observatory 

WHAT IS THE THREAT?

Villarin and Narisma, 2011
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The National Academies, 2008

Concentrations to Temperature Increase

Climate Change: State of Knowledge, IPCC Fourth Assessment Report

It is “very likely” that
emissions of heat-trapping
gases from human activities

have caused “most of
observed increase in
globally averaged
temperatures since mid-
20th century.”

Evidence that human activities
are the major cause of recent
climate change stronger than
in prior assessments”
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Data Source:  Jones et al., 2000.  Data archived at  http://cdiac.esd.ornl.gov

Global Temperature Anomalies
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Global warming

9 of 10 warmest
records
occurred in
past decade

1990s hottest
decade, 1998
hottest year

HIST
O

RY

NASA Research Finds 2010 Tied for
Warmest Year on Record

http://www.nasa.gov/topics/earth/features/2010-warmest-year.html

2010 tied 2005 as warmest on record.

Next warmest years:

1998, 2002, 2003, 2006, 2007, and 2009
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OUTLINE

• Introduction

• What is the threat - the scientific basis of climate

change

• How are we threatened - the impacts of climate

change

• Assessing Risk: What is being threatened (exposure),

to what degree (vulnerability)

Global Warming

Climate Change
more than just
warming
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April 3, 2006

Temperature Change 1961-1970

Data from the Climate Research Unit, University of East Anglia
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Temperature Change 1971-1980

Data from the Climate Research Unit, University of East Anglia

Temperature Change 1981-1990

Data from the Climate Research Unit, University of East Anglia
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Temperature Change 1991-2000

Data from the Climate Research Unit, University of East Anglia

Temperature Change 2001-2007

Data from the Climate Research Unit, University of East Anglia
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Minimum Temperature Change 1961-1970

Data from the Climate Research Unit, University of East Anglia

Minimum Temperature Change 1971-1980

Data from the Climate Research Unit, University of East Anglia
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Minimum Temperature Change 1981-1990

Data from the Climate Research Unit, University of East Anglia

Minimum Temperature Change 1991-2000

Data from the Climate Research Unit, University of East Anglia
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Minimum Temperature Change 2001-2007

Data from the Climate Research Unit, University of East Anglia

WARMER WORLD

precipitation concentrated
into more intense events

longer periods of little
precipitation in between

Intense, heavy downpours
interspersed with longer
relatively dry periods.

Modelling studies: future
tropical cyclones could
become more severe, with
greater wind speeds, more
intense precipitation.”…

Climate Change 2007: Working Group I: The Physical Science Basis
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WARMER WORLD

“precipitation
concentrated into more
intense events

longer periods of little
precipitation in between

Intense, heavy downpours
interspersed with longer
relatively dry periods

Modelling studies: future
tropical cyclones could
become more severe, with
greater wind speeds, more
intense precipitation”…

Climate Change 2007: Working Group I: The Physical Science Basis

ONDOY 
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Weekly Accumulated Rain = 459.8 mm

Accumulated Rainfall in Manila Observatory                   

(21-28 Sep 2009)
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Daily

Normal Monthly Accumulated Rain for September

Daily Rain
26 Sep
2009 368.6
mm

•  “Ondoy” brought a total of 368.8 mm of rain over Manila
Observatory on September 26, 2009.

•  This daily rain measured in Manila Observatory is higher than the
monthly normal (330.3mm) in the Port Area.

PEDRING
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2)  San Roque, Bulacan

1) MO, Quezon City

3

3) Olongapo City, Zambales

2

1

09/26
09/27

09/28

*Ave Sept monthly rainfall ~
330mm

Frequency of Heavy Rainfall Events 1961-2004 in Luzon

Based on RIHN, MRI/JMA Aprodite data 

1 day 
Rainfall (mm)

Increase in occurrence of very high rainfall amounts

in 2000-2004

Data: APHRODITE’s Water Resources
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Manila Bulletin
1998
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1.  “Missing” rivers

2. River channel
capacities decreased
by encroaching
structures, fishponds

3. Increased siltation

4. Land subsidence

5. Garbage

DR. ANDO SIRINGAN, MSI

WHY THE WORSENING FLOODS?

Slide Courtesy of: DR. ANDO SIRINGAN, MSI

1.  MISSING RIVERS
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Slide courtesy of: DR. ANDO SIRINGAN, MSI

2.  RIVER CHANNEL CAPACITIES
DECREASED BY ENCROACHING
STRUCTURES, FISHPONDS



21

Slide courtesy of: DR. ANDO SIRINGAN, MSI

Slide courtesy of: DR. ANDO SIRINGAN, MSI
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Warmer World:

precipitation concentrated
into more intense events

llonger periods of little
precipitation in between

Intense, heavy downpours
interspersed with longer
relatively dry periods.

Modelling studies: future
tropical cyclones could
become more severe, with
greater wind speeds, more
intense precipitation.”…

Climate Change 2007: Working Group I: The Physical Science Basis

http://earthobservatory.nasa.gov/
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Number of tropical cyclones appearing in Western Pacific
increasing

Rise in typhoon crossings most pronounced over Visayas

Anglo, 2005

Tropical Storms

Slide courtesy of R. Ordinario
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ONDOY: P10.90B PEDRING: P12.34B

Warmer World:

precipitation concentrated
into more intense events

llonger periods of little
precipitation in between

Intense, heavy downpours
interspersed with longer
relatively dry periods.

Modelling studies: future
tropical cyclones could
become more severe, with
greater wind speeds, more
intense precipitation.”…

Climate Change 2007: Working Group I: The Physical Science Basis
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1990s Decade - climate average1980s Decade - climate average

OBSERVATION: TEMPERATURE CHANGE

IMPACT: Health

Higher temperatures

   - shorter incubation
period

   - develop more
rapidly

   -  capable of
producing more
offspring

MORE MOSQUITOS AT
SHORTER TIME

FEED MORE
FREQUENTLY



26

“At the height of the El Niño phenomenon in
1998, more than 35,000 Filipinos were
diagnosed to have dengue. In that year, a
surge in cholera, malaria, and typhoid fever
was also monitored”

Source:  Food and Agricultural Organization. http://faostat.fao.org

IMPACT ON AGRICULTURE
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El Nino in Mindanao

Very high

El Nino impact

on rainfall in

Mindanao

Avila, Castillo, Villarin (Manila Observatory)

El Nino and Energy in Mindanao

Lasse Holopainen, PEMC 2005

Power system map, 2003
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2010 Mindanao Daily Brownouts

Davao City 1 hr
Iligan 2 hrs
Tagum City 2 hrs at least
General Santos 3 hrs total
Cagayan de Oro 4 hrs
Surigao del Sur 4 hrs
South Cotabato 6 hrs
Bukidnon 6 hrs
Kidapawan City 8 hrs total

MINDA NEWS, 15 March 2010

Hydro-

generation

loss in 3 El

Ninos:

Php1.33B

IMPACT: ENERGY IN MINDANAO

Warmer World:

precipitation concentrated
into more intense events

llonger periods of little
precipitation in between

Intense, heavy downpours
interspersed with longer
relatively dry periods.

Modelling studies: future
tropical cyclones could
become more severe, with
greater wind speeds, more
intense precipitation.”…

Climate Change 2007: Working Group I: The Physical Science Basis



29

Inquirer, NOAA, Caritas, Warwick and the Environment 

1979-2003 LB minimum temperatures
increased by more than 1oC

Each 1oC rise --> decrease in yield
by 10%     Peng et al(2004)

Scott Harrison / Charity Water

IMPACT: Agriculture, Food security

Executive director 
Global Crop Diversity Trust

 

Food Security

h"p://maps.grida.no/go/graphic/projected‐agriculture‐in‐2080‐due‐to‐climate‐change
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Galgana et al, 2004

Scientific headlines III: Global Warming Impacts
IMPACT: SEA LEVEL RISE

Galgana et al. 2004

Galgana et al, 2004

Scientific headlines III: Global Warming Impacts
IMPACT: SEA LEVEL RISE

Galgana et al. 2004
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Low-lying Coastal Zones

• Philippines
included in the top
ten countries of the
world with high
population
occupying the low
elevation
coastal zone or
LECZ (> 15 million
inhabitants).

• LECZ is defined as a
coastal zone  < 10
meters of elevation.

In what ways can Climate Change affect human life
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 Risk LexiconLikelihood of harm,
loss, disaster

RISK

HAZARD
Physical impact of
disturbance

EXPOSURE
Elements affected by
hazard

VULNERABILITY

Susceptibility &
capacity to prepare,
absorb, & recover
from hazard

RISK = HAZARD x EXPOSURE x VULNERABILITY

(UNDP and UNDRO, 1979)

PROJECTED 2050

TEMPERATURE

INCREASE

FOR A1B SCENARIO
(very rapid economic growth,

low population growth, rapid

introduction of new, more

efficient technology, IPCC

2000)
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POPULATION DENSITY (2007) POVERTY INCIDENCE (2006)

Philippine Poverty Incidence
(Average Rate)

Projected Population
Density (2050)
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2050

HAZARD RISKHAZARD
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What can we do about it: Mitigation

Low CARBon
Diet
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Villarin et al., 2008

What can we do about it: Mitigation
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