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◉ Philippines (esp. Metro Manila) as disaster 
prone due to impacts of Climate Change

◉ Major events on CC related disaster in MM 
and the Phil

◉ Major Phil environmental policy response 
to CC & DRR

◉ Mainstreaming CCA & DRR into LDP Process
◉ Building sustainable and CC related disaster 

resilient Metro Manila







PAGASA, 2012



PAGASA, 2012



Sea Level Rise
•Erosion of beaches
•Inundation of low-lying areas
•Increase risk of flood
•Changes of tides of rivers and bays
•Salt-water intrusion of groundwater 

Increase in Temperature
Droughts

Water Shortage
Power Shortage

Increase in frequency, intensity of typhoons, 
floods, storm surge, landslides, water-related diseases

Changes in Precipitation



Metro Manila…Is this the new normal?







 







On November 8, 2013,  Yolanda devastated the 
Philippines causing unprecedented damage to nine 
regions; spread across 44 provinces, around 600 
municipalities and 56 cities

Wind speed of 
235 kph and 
gustiness of 275 
kph

Government estimated the total 
damage to infrastructure at 
Php40 billion

550,928 houses were 
destroyed while 
390,000 were partially 
damaged

Around 16 million lost 
their livelihood while 
some 4.4 million were 
displaced. Death toll 
registered 36,000 
casualties.









 RA 9729 - Climate Change Act of 
2009

 RA 10121 – Disaster Risk 
Reduction and Management Act 
of 2010







MAINSTREAMING FRAMEWORK

Climate Change
2030 & 2050

CC IMPACTS

Natural Disasters
VULNERABILITY INDEX VULNERABILITY 

CLASSES
CC Adaptation

Natural Disasters
VH H L VLM

Disaster Risk 
Reduction

Sensitivity Index

Multiple 
Hazards

Exposure Index

Single 
Hazard

Adaptive Capacity Index

SCENARIOS PROJECTED 
CONSEQUENCES

AREA 
VULNERABILITY 
ASSESSMENT

VULNERABILITY
MAPPING

RISK 
AREAS

RISK 
REDUCTION 
MEASURES

Empirical 
findings

PROJECTIONS

Temperature 
Increase
Rainfall 

Variability

CO2 Increase

Scientific 
studies

Index system, 
computation

MULTIPLE 
HAZARDS MAP

CC RISK Estimated 
Losses/ 

fatalities and 
injuries

Historical 
data on 
natural 

disasters
;

Return 
period

Elements at 
risk

Natural 
Disaster 

Risk
SINGLE HAZARD

MAPS
Indicators (SEA)

Impact Parameters

Planning 
Process

SITUATION ANALYSIS 
(Climate projections for the city, set future scenarios,

identify present and future challenges)

ISSUES AND PROBLEMS: 
Identify drivers of vulnerability and prioritize issues 

STRATEGIC SPATIAL 
PLANNING

(Land Use and Resource 
Development and 

Management Planning: 
Development Constraints 

and Potentials)

PRIORITIZING 
DEVELOPMENT 

AND 
MANAGEMENT

PPAs

PRIORITIZING 
INVESTMENTS

(Area-specific and 
Project-specific 

investments)

Cabrido, et al., 2012



Vulnerability - degree to which people, property, 
resources, systems, cultural, economic, 
environmental, and social activity is susceptible to 
harm, degradation, or destruction on being 
exposed to a hazard

Vulnerability Assessment



VA Index Matrix for MM
Impact 

Parameters
Vulnerability Index

Sensitivity 
indicators (si)

(Susceptibility)

Rel 
wt
(%)

Opera
bility

Exposure indicators (ei)
(Extent and number)

Rel 
wt
(%)

Opera
bility

Adaptive Capacity 
indicators (ai)
(Adaptation 
measures)

Rel wt
(%)

Opera
bility

Flooding For i =
1-Rainfall volume
2-Slope
3-Proximity to river
4-Percent forest 
cover in watershed
5-Land use in 
riparian areas and 
flood plains

H
H
M
H

M

For i =
1-Extent and number of
riverine communities at risk
2-Extent and number of
settlements and population in
floodplains at risk
3-Types and value of physical
assets exposed to downstream
flooding
4-Extent of flood prone areas
in lowland areas
5-Extent of agricultural areas at
risk

L

L

L

L

L

For i =
1-Maps of flood prone 
areas
2-Reforestation efforts
3-Soil erosion control 
and soil conservation 
practices in the 
watershed
4-Riverbank 
stabilization efforts
5-Solid waste 
disposal and 
management 
6-Flood control and 
drainage facilities in 
floodplain areas
7-Flood preparedness
8-Warning system 
and evacuation routes
9-Relocation of high 
risk population 

M

H
M

H

H

M

M
H

H



Vulnerability Index Matrix for MM

Impact 
Parameters

Vulnerability Index

Sensitivity 
indicators (si)

(Susceptibility)

Rel 
wt
(%)

Opera
bility

Exposure 
indicators (ei)
(Extent and 

number)

Rel wt
(%)

Opera
bility

Adaptive Capacity 
indicators (ai)
(Adaptation 
measures)

Rel 
wt
(%)

Oper
a

bility

Landslides For i =
1-Rainfall 
volume
2-Slope class
3-Distance to 
fault lines
4-Lithology
5-Frequency of 
earthquake with 
intensity of 6 
and above in 
Richter scale 
6-Presence of 
construction 
activities

H

M
L

L
M

H

For i =
1-Settlements 
(number of houses 
and residents) 
within and below 
landslide prone 
areas (Settlements 
under high risk)
2-Extent  of 
cultivated 
agricultural lands 
below landslide 
prone areas

L

L

For i =
1-Maps on landslide 
prone areas
2-Awareness of 
exposed population 
on landslide risk
3-Relocation efforts 
by LGU
4-Efforts on 
stabilization of slopes 
in landslide prone 
areas
5-Alert and 
preparedness system 
for seismic activity

M

L

H

H

M



Vulnerability Index Matrix for MM

Impact 
Parameters

Vulnerability Index
Sensitivity 

indicators (si)
(Susceptibility)

Rel 
wt
(%)

Opera
bility

Exposure indicators (ei)
(Extent and number)

Rel 
wt
(%)

Opera
bility

Adaptive Capacity 
indicators (ai)
(Adaptation 
measures)

Rel wt
(%)

Opera
bility

Drought For i =
1-Percent forest 
cover
2-Land use
3-Incidence of El 
Nino
4-Rainfall volume
5-Presence of 
river and streams

H

H
M

H

H

For i =
1-Extent of upland farms
and number of families
affected
2-Value of crops lost
3-Extent of areas affected by
El Nino event

L

L
L

For i =
1-Small scale 
upland irrigation 
program 
2-Water 
conservation 
practices adopted

H

L





DENR-MGB, 2009



Tablazon, et al., nd



◉ Roadmap to recovery and reconstruction
◉ Building sustainable and CC related disaster 

resilient informal settlement communities
◉ Planning guidance for CC related disaster 

response and early recovery thru HLM
◉ Urban renewal planning for natural disaster 

prevention responding to CC
◉ Urban CC and DRR adaptation and resilience
◉ Capacity building on CCA & DRR in Southeast 

Asian countries





◉ The need for science/evidence-based data/info 
for CCA & DRR resilience

◉ Participation and consultation are very impt in 
CCA & DRR resilience

◉ Emergency response is different from medium 
to long-term response

◉ Building resilience to CCA & DRR requires 
sustained engagement 

◉ More appropriate and long-term funding 
mechanisms needed; i.e., development, CCA & 
DRR funds
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