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Preface
The Manila Bay Sustainable Development Master Plan (MBSDMP) is to be a comprehensive and sustainable master
plan for Manila Bay and the immediate coastal zone together with its larger catchment area – the Manila Bay basin.
Consistent with the Philippine Development Plan (PDP) and contributes in achieving AmBisyon 2040, the master
plan is to be instrumental in linking economic planning and development projects to environmental and resource
management goals for Manila Bay and addressing social and ecological issues (such as poverty alleviation, food
security, public health and biodiversity) through the rehabilitation and sustainable development of marine and coastal
resources with appropriate financing/funding.
While the traditional plans for Coastal Management and Development assume public financing, the MBSDMP
approach aims to make use of solicited private sector investments to achieve strategic management and
development goals for five (5) focal themes, namely:
▪
▪
▪
▪
▪

inclusive growth,
ecosystem protection,
climate change adaptation and disaster risk reduction,
water quality improvement, and
upgrading informal settlements.

In preparing the Situation Analysis Report, five (5) Focal Theme Reports are prepared accordingly in preparation for
the next step – the Strategy Building Phase.
The Situation Analysis Report consist of:
▪
▪
▪

Executive Summary of the 5 Focal Themes,
Manila Bay Area 2018 | A Situational Atlas, and
Five (5) Focal Theme Reports, namely:
-

Inclusive Growth
Ecosystem Protection,
Climate change adaptation and disaster risk reduction,
Water quality improvement, and
Upgrading informal settlements.

This is the Focal Theme Report for Climate Change Adaptation and Disaster Risk Reduction.
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1

Introduction
This focal theme report is the first version dated September 10, 2018 outlining the stage for Disaster Risk Reduction
and Climate Change Adaptation (DRR and CCA). This first version presents a cursory analysis on the past and
current situation and its implications of the future state of Manila Bay in the context of DRR and CCA. The focal
theme report will be updated with new information and additional insights and will be made more specific and
focused in at least two future iterations in March 2019 and September 2019.

1.1

Concepts and Importance of DRR and CCA
Disaster risks management is a process of identifying and mapping hazards, assessing vulnerabilities and disaster
risk and exploring risk mitigation and risk reduction options. The Sendai Framework for Disaster Risk Reduction
2015–2030 defines priority actions for planning and implementation of DRR at the national and local level: (1)
Understanding disaster risks, (2) Strengthening disaster risks governance, (3) Investing in disaster risk reduction for
resilience and (4) Enhancing disaster preparedness for effective response, and to «Build Back Better» in recovery,
rehabilitation and reconstruction.
▪
▪

▪

▪

Disaster risk management needs to be based on an understanding of disaster risks in all its dimensions of
vulnerability, capacity, exposure of persons and assets, hazard characteristics and the environment.
Disaster risk governance at the national, regional and global levels is vital to the management of disaster
risk reduction in all sectors and ensuring the coherence of national and local frameworks of laws,
regulations and public policies that, by defining roles and responsibilities, guide, encourage and incentivize
the public and private sectors to take action and address disaster risks.
Public and private investment in disaster risk prevention and reduction through structural and nonstructural measures are essential to enhance the economic, social, health and cultural resilience of
persons, communities, countries and their assets, as well as the environment. These can be drivers of
innovation, growth and job creation. Such measures are cost-effective and instrumental to save lives,
prevent and reduce losses and ensure effective recovery and rehabilitation.
Experience indicates that disaster preparedness needs to be strengthened for more effective response and
ensure capacities are in place for effective recovery. Disasters have also demonstrated that the recovery,
rehabilitation and reconstruction phase, which needs to be prepared ahead of the disaster, is an
opportunity to «Build Back Better» through integrating disaster risk reduction measures.

The Sendai Framework and its key provisions are useful guidance in the inclusion of DRR within the MBSDMP.
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The Manila Bay area including water, biodiversity, ecosystems,
communities, infrastructure, agriculture and fishery are susceptible to
climate change and several other natural hazards. Various hazards have
been mapped and disaster risks and impact assessments are ongoing.
Timely administration of science and information-based adaptation and
disaster risk reduction measures will be a cornerstone in attaining the
resiliency and sustainability of Manila Bay.

Climate change adaptation (CCA) in general refers to “adjustments in human and natural systems in response to
actual or expected climate stimuli or their effects, which moderates harm or exploits beneficial opportunities”
(NFSCC 2010-2022). It also refers to the implementation of all actions and measures that will promote the adaptive
capacity of communities and increase the resiliency of natural ecosystems to climate change including variability and
extremes. According to the National Climate Change Action Plan (NCCAP 2011-2028) and consistent with the
National Framework Strategy on Climate Change (NFSCC 2010-2022), CCA should be guided by precautionary
principle in implementing anticipatory adaptation, equity in favor of protecting the poor, women and other
marginalized groups, principle of complementation and subsidiarity in promoting interagency collaboration and
respect for the hierarchy of mandates and authority, and participatory principle in engaging CSOs, private sector,
LGUs and other stakeholders.

1.2

Relevance of DRR and CCA to Manila Bay
The marine, coastal and terrestrial ecosystems, along with urban areas within the Manila Bay Area are exposed and
vulnerable to climate change and other natural hazards. The mortality and damage due to climate change and
natural disasters could impinge on the attainment of inclusive growth, improvement of informal settlements and water
quality, and ecosystem protection. Additionally, the exposure and vulnerability of Manila Bay Area to climate change
and natural hazards are either attenuated or amplified by increasing human activities in the area, and the
degradation of the natural environment. In the absence of appropriate measures to reduce risks and vulnerabilities,
and enhance adaptive capacity, the adverse impacts of natural disasters and climate change on Manila Bay and the
entire MBA could result to substantial general welfare losses that could lead to more poverty and decline in adaptive
and coping capacity of vulnerable sectors, and eventually compromising the sustainability of Manila Bay. Hence,
DRR and CCA are indispensable in promoting the sustainability and resiliency of Manila Bay.
It is a known fact that the poor sector especially those living in areas highly exposed to disaster risks will continue to
absorb most of the adverse impacts of climate change and other natural hazards. The limited assets of the poor for
DRR and CCA make it challenging to promote their security and welfare. Left to its own the poor are unable to
improve its adaptive capacity and security and will need to depend on the government and private sector for
technical and financial assistance.
This report sheds light on the risks and exposure of the poor and other vulnerable sectors to climate change and
other natural hazards. It also explores the current capacity to undertake autonomous and planned responses to
disaster risks, and responses initiated and/or assisted by the government, the private sector and other stakeholders.
Gaps in promoting the adaptive and coping capacity of the vulnerable sectors are identified and general
recommendations are presented.
In particular this report invariably touches on the various policies, plans and programs of concerned government
agencies including among others the PDP, various CLUPs, NCCAP, PSF, national and local calamity fund, solid
waste management plans and NGP.

1.3

Reading Guide
Following the introduction and relevance of the focal theme in the previous paragraphs, Chapter 2 outlines the
relevant policy context of international, national and regional agreements, laws and regulations. An inventory of
stakeholders is also included in Chapter 2. Chapter 3 contains a long-list inventory of targets and indicators as well
as an initial proposal for a short-list to be included in the Master plan scorecard. A description of the current situation
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(base case year 2015) is included in Chapter 4. External factors to be incorporated in the scenario analysis are
described in Chapter 5. These external factors are necessary to generate predictions for the future years 2022
(reference case), 2030, 2040 and 2100. Finally, Chapter 6 provides a concluding summary of the [insert focal theme
name] including a visual system diagram and a brief outlook to connections to other focal themes.
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2

Relevant Policies, Laws and Plans

2.1

National and Subnational Laws, Policies and Plans
Below are key policies, laws and plans at the national, subnational and local levels related to the promotion of DRR
and CCA in the country that are considered in the formulation of the MBSDMP. As seen in Table 1 and Table 2, the
legal framework for the reduction of risks and vulnerabilities to climate and disaster risks are robust enough to
encourage the implementation of appropriate DRR and CCA from the national down to the local levels. The major
hindrances to the achievement of security and resiliency of communities and natural systems amid climate and
disaster risks relate to effective implementation of laws, policies ad plans. This include the inadequate human
resources, competence and proficiency in the conduct of comprehensive risks and vulnerabilities that are
compounded by the limited availability and access to fresh and updated datasets, information and knowledge on the
vulnerabilities, impacts of and adaptation to climate risks and disasters. Another key impediment is the weak
interagency interface and collaboration in the assessment of current and future issues and concerns, and in the
conceptualization, formulation and execution of unified response agenda.
Table 1: National and subnational policies and programs relevant to DRR and CCA.
Law, Policy,
Regulation, Plan

Basic Features

DRRM Act
(RA 10121)

The law set the policy and institutional framework for DRRM in the country, with the transformation of the
(then) disaster coordinating councils into the DRRM councils (at national and local levels). The law
institutionalized the decentralization of DRRM, expanded the scope to include prevention/ mitigation/
preparedness, and established national and local DRRM funds that may be accessed for preparedness and
disaster risk reduction, and not just for disaster response.
The DRRM Act created the National DRRM Fund to replace the Calamity Fund. It provides more flexibility
in the use of the fund for pre-disaster purposes (e.g. preparedness and mitigation programs, training and
procurement of equipment, construction of evacuation centers and other facilities, etc.). In addition, the fund
can be used for relief and rehabilitation. However, access to the NDRRMF has to be coursed through the
NDRRMC.
It also created Local DRRM Funds - Not less than five percent (5%) of the estimated revenue from regular
sources shall be set aside as the LDRRMF to support disaster risk management activities such as, but not
limited to, pre-disaster preparedness programs including training, purchasing life-saving rescue equipment,
supplies and medicines, for post-disaster activities, and for the payment of premiums on calamity
insurance.
Of the amount appropriated for LDRRMF, thirty percent (30%) shall be allocated as Quick Response Fund
(QRF) or stand-by fund for relief and recovery programs in order that situation and living conditions of
people in communities or areas stricken by disasters, calamities, epidemics, or complex emergencies, may
be normalized as quickly as possible.
Unexpended LDRRMF shall accrue to a special trust fund solely for the purpose of supporting disaster risk
reduction and management activities of the LDRRMCs within the next five (5) years. Any such amount still
not fully utilized after five (5) years shall revert back to the general fund and will be available for other social
services to be identified by the local Sanggunian.

SNAP
2009-2019

The Strategic National Action Plan for DRR, prepared through a participatory process in 2009, assessed
the (then) capacity of government for DRR. It outlined the priorities and desired outcomes for improving
DRRM at national and local levels. The development of the SNAP was anchored on 2 principles: DRR is
linked to poverty alleviation and sustainable development; and stakeholder participation in mainstreaming
DRR at all levels.
The SNAP was officially adopted through EO 888. Although it still used the legal framework prior to the
DRRM Act, the SNAP was prepared in synergy with the Congressional deliberations on the DRRM Act. The
law took on many of the principles and elements of the SNAP. The SNAP became the immediate precursor
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Law, Policy,
Regulation, Plan

Basic Features
of the NDRRM Plan.

NDRRMF

The Framework shall serve as the principal guide to disaster risk reduction and management efforts in the
country and shall be reviewed on a five-year interval, or as may be deemed necessary, in order to ensure
its relevance to the times (RA 10121).
The NDRRMF helps develop a common understanding of the different aspects of DRRM
(prevention/mitigation, preparedness, response, rehabilitation and recovery). It emphasizes: reducing
vulnerability and increasing capacity; mainstreaming of DRR in national and local plans; multi-stakeholder
partnerships; and linking DRR to climate change adaptation. The Framework sets the benchmarks and is
used to M&E of DRRM implementation. It was approved on June 16, 2011.

NDRRM Plan
2011-2028

The NDRRM Plan provides the specifics of the strategies under the NDRRM Framework. It identifies the
lead and participating agencies under the four streams (prevention/mitigation, preparedness, response and
rehabilitation/recovery), desired outcomes, indicators of success and key activities. The plan has a timeline
in 3 phases: short term (2011-2013), medium term (2014-2017), and long term (2017-2028).

Climate Change
Act (RA 9729)

In 2009, Congress passed a law to make the country ready for the impacts of climate change. It recognizes
the country's commitments to the UNFCCC, as well as the HFA.
The law created the Climate Change Commission, which: "shall be an independent and autonomous body
and shall have the same status as that of a national government agency. It shall be attached to the Office
of the President. The Commission shall be the sole policy-making body of the government which shall be
tasked to coordinate, monitor and evaluate the programs and action plans of the government relating to
climate change xxx"

National
Framework
Strategy on
Climate Change

The Framework shall serve as the basis for a program for climate change planning, research and
development, extension, and monitoring of activities, programs and projects to protect vulnerable
communities from the adverse effects of climate change. (Sec 1, Rule VIII, IRR)
The Framework shall include, but not limited to, the following components:
(a) National priorities;
(b) Impact, vulnerability and adaptation assessments;
(c) Policy formulation;
(d) Compliance with international commitments;
(e) Research and development;
(f) Database development and management;
(g)Academic programs, capability building and mainstreaming;
(h) Advocacy and information dissemination;
(i) Monitoring and evaluation; and
(j) Gender mainstreaming.”
(Sec. 12, RA 10174)
The Philippine strategy for climate change is heavily anchored on adaptation, even as it outlines strategies
for mitigation.

National Climate
Change Action
Plan 2011-2028

In 2012, the CCC approved the National Climate Change Action Plan. The NCCAP shall include, but not
be limited to, the following components:

a)
b)
c)
d)
e)
f)

Assessment of the national impact of climate change;
The identification of the most vulnerable communities/areas, including ecosystems to the
impacts of climate change, variability and extremes;
The identification of differential impacts of climate change on men, women and children;
The assessment and management of risk and vulnerability;
The identification of GHG mitigation potentials; and
The identification of options, prioritization of appropriate adaptation measures for joint projects of
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Law, Policy,
Regulation, Plan

Basic Features
national and local governments.
(Sec 2, Rule VIII, IRR)
The NCCAP identified the following priorities, with strategic actions for each priority:
1) food security
2) water sufficiency
3) environmental and ecological stability
4) human security
5) climate-friendly industries and services
6) sustainable energy, and
7) knowledge and capacity development.

Supplemental
Guidelines in
Mainstreaming
Climate and
Disaster Risks in
the
Comprehensive
Land Use Plans
(2014)

The supplemental guidelines support the national strategic priority on mainstreaming disaster
risk reduction and management and climate change adaptation in the development processes
with emphasis on the formulation of climate and risk-sensitive comprehensive land use plan and
zoning ordinance. It guides the LGUs in the conduct of comprehensive risks and vulnerability
assessments the results of which serve as the basis for identifying local initiatives to reduce
risks and promote the resiliency and adaptive capacity through proper use of land and other
natural resources.

People's
Survival Fund
(RA 10174)

The law primarily established the PSF, a special fund in the National Treasury for the financing of
adaptation programs and projects based on the National Strategic Framework. The law specifies the uses
of the fund, as well as the mechanism for fund management. The law appropriated an initial P1 billion for
the PSF, and P1 billion per year thereafter.
Uses of the Fund. – The fund shall be used to support adaptation activities of local governments and
communities such as, but not limited to, the following:
(a) Adaptation activities, where sufficient information is available to warrant such activities, in the areas of
water resources management, land management, agriculture and fisheries, health, infrastructure
development, natural ecosystems including mountainous and coastal ecosystems;
(b) Improvement of the monitoring of vector-borne diseases triggered by climate change, and in this context
improving disease control and prevention;
(c) Forecasting and early warning systems as part of preparedness for climate-related hazards;
(d) Supporting institutional development, for local governments, in partnership with local communities and
civil society groups, for preventive measures, planning, preparedness and management of impacts relating
to climate change, including contingency planning, in particular, for droughts and floods in areas prone to
extreme climate events;
(e) Strengthening existing; and where needed, establish regional centers and information networks to
support climate change adaptation initiatives and projects;
(f) Serving as a guarantee for risk insurance needs for farmers, agricultural workers and other stakeholders;
and
(g) Community adaptation support programs by local organizations accredited by the Commission.
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Amended
Insurance Code
(RA 10607)

The law provides the general framework for insurance coverage of properties, including losses from natural
disasters. The law includes guidelines for micro insurance to meet the risk protection needs of the poor.

Crop Insurance
Act (RA 8175)

The Act mandated formation of the Philippine Crop Insurance Corporation attached to the Department of
Agriculture, which insures farmers against crop losses due to natural hazards. It’s coverage has expanded
to non-crop commodities (e.g. fishing boats)

Philippine

Under the Pillar Pagbabago the PDP 2017-2022 partly aims to build socioeconomic resilience of people
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Law, Policy,
Regulation, Plan

Basic Features

Development
Plan (20172022)

against natural disasters including climate change..
Strategies will focus on nationwide climate vulnerability and climate/disaster risks assessment, develop
adaptation facilities for risk transfer mechanism, provide transition houses and livelihoods for disaster
victims during early recovery and rehabilitation efforts, and provide adequate mental health and
psychosocial support.

Operational Plan
for the Manila
Bay Coastal
Strategy
(OPMBCS)

The OPMBCS serves as the reference for the operationalization of the 5 key strategies identified (i.e.,
improvement of water quality, protection of the shoreline features, conservation of biological resources,
development/implementation of partnership arrangements, and sustainable socioeconomic development) to
promote the resiliency and sustainability of Manila Bay.

RDP Region 3

Targets to achieve sustained functioning of ecosystem services (forest cover-SDG 15, in ha),
Increased adaptive capacities and resiliency of ecosystems and communities

PDP NCR

Subsector Outcome 1: Biodiversity and functioning of ecosystem services sustained

Table 2: Selected Local Government Plans with Provisions to Promote DRR and CCA
Local Government Plan
PPFP (Bataan, Bulacan,
Cavite, Pampanga)
1. Bulacan
2. Pampanga
3. Cavite

CLUP (Coastal LGUs)
1.Caloocan
2. Bataan
3. Las Pinas

2.2

Relevant Provisions
Contain provisions for disaster risks reduction such as related to drainage and flood control,
typhoons and landslides. Provide for the conduct of disaster preparedness programs,
relief, recovery and rehabilitation.
Assessment of all identified problems and needs including causal relationships and
implication on future urban land use changes in the City.
To mitigate flood damages from storm surges within the coastal area.
To enhance the province’s resiliency to disaster risks and climate change
To mitigate flood damages from storm surges within the coastal area.
IV. Drainage and Flood Control
To implement plans and projects to regulate activities that contribute to erosion, siltation and
sedimentation and shoreline changes.
Used as guide in the preparation and analysis of existing land use in the City.
To mitigate flood damages from storm surges within the coastal areas

National Agencies with Primary Mandates on DRR and CCA
The NDRRMC, CCC, Cabinet Cluster, and NEDA Board are the national agencies mandated to lead in formulating
policies as well as in the facilitation and coordination of all efforts of the national government agencies and LGUs.
The national government agencies and LGUs, on the other hand, implement the policies, plans, activities, and
programs on DRR and CCA. The key roles and functions of these lead and other NGAs are shown in Table 3.
Table 3. National Government Agencies (NGAs) with Primary Mandates on DRR and CCA
Disaster Prevention and
Mitigation

Disaster Preparedness

Disaster Response

Disaster Rehabilitation and
Recovery

DOST-lead

DILG-lead

DSWD-lead

NEDA-lead

OCD (DRRM and CCA
mainstreaming;
community-based DRRM
and CCA assessment,
mapping, analysis and
monitoring)

PIA (awareness and capacity
building)

DSWD (disaster response;
search, rescue and retrieval)

OCD (loss, damage, needs
assessment)

DENR (DRRM and CCAsensitive environmental
and Natural resources
management)

DILG (coordination capacity
building);
OCD (implement capacity
building);
DILG and OCD: develop local
preparedness plans

DRRMCs (assessment of
needs and damages)

NHA (housing repair/ rebuild)
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Disaster Prevention and
Mitigation
DPWH (resilient
infrastructure)

Disaster Rehabilitation and
Recovery

Disaster Preparedness

Disaster Response

DILG (increased capacity of
councils, operation centers;
strengthen partnerships and
cooperation among
stakeholders)

LGUs (evacuation)

DPWH (disaster resilient infra
constructed/ reconstructed

DOH (basic services;
psychosocial needs; search
rescue and retrieval)

DOH (psychosocial needs)

DOF (DRFI)

DOST-PAGASA,
PHIVOLCS (forecasting
and early warning)
(Source: NDRRM Plan 2011-2028)

The Office of Civil Defense is the administrative and operational arm of the NDRRMC. The functions of the OCD
include support for the NDRRMC, oversight over LGUs, direct operations for disasters, and facilitating training and
participation. Each of the categories of tasks requires a large staff and resources complement.
The DRRM Act mandates creation of regional and municipal level DRRM Councils that are also tasked to prepare
their counterpart local DRRM Plans. In 2014, the NDRRMC, DILG, DBM and CSC issued Joint Memorandum Order
No. 2014-1 making it mandatory for all LGUs (provinces, cities and municipalities) to create local DRRM Offices and
Barangay DRRM Committees, pursuant to Section 12 of the DRRM Act. The LGUs were also directed to create the
mandated permanent positions under the Office. Under the law OCD is responsible for providing capacity
development for LGUs to develop and implement their plans.
There is perennial complaint that OCD does not have the required staffing and resources support to be able to
perform all the tasks well and in a timely manner. The OCD also suffers from high turnover of personnel.
One of the concerns expressed by some of the agencies under each of the pillars is the absence of established
procedure for coordination under each of the four thematic areas, as proposed in the DRRM Plan. The Plan identifies
specific outcomes and targets under each thematic area. However, there appears to be no monitoring or reporting
under the themes. This is not to say that the tasks are not completed, but that each agency has resorted to
implementing its mandate independent of system of outcomes and targets contained in the Plan.

2.3

Relevant multilateral international agreements and conventions
Objective

Indicators

UN SDG
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11.5 By 2030, significantly reduce the number of
deaths and the number of people affected and
substantially decrease the direct economic
losses relative to global gross domestic product
caused by disasters, including water-related
disasters, with a focus on protecting the poor and
people in vulnerable situations

11.5.1 Number of deaths, missing persons and directly
affected persons attributed to disasters per 100,000
population

11.a Support positive economic, social and
environmental links between urban, peri-urban
and rural areas by strengthening national and
regional development planning

11.a.1 Proportion of population living in cities that
implement urban and regional development plans
integrating population projections and resource needs, by
size of city

11.b By 2020, substantially increase the number
of cities and human settlements adopting and
implementing integrated policies and plans
towards inclusion, resource efficiency, mitigation
and adaptation to climate change, resilience to
disasters, and develop and implement, in line
with the Sendai Framework for Disaster Risk
Reduction 2015-2030, holistic disaster risk
management at all levels

11.b.1 Number of countries that adopt and implement
national disaster risk reduction strategies in line with the
Sendai Framework for Disaster Risk Reduction 20152030

11.5.2 Direct economic loss in relation to global GDP,
damage to critical infrastructure and number of
disruptions to basic services, attributed to disasters

11.b.2 Proportion of local governments that adopt and
implement local disaster risk reduction strategies in line
with national disaster risk reduction strategies
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Objective

Indicators

UN SDG
13.1 Strengthen resilience and adaptive capacity
to climate-related hazards and natural disasters
in all countries

13.1.1 Number of deaths, missing persons and directly
affected persons attributed to disasters per 100,000
population
13.1.3 is the proportion of local governments that adopt
and implement local disaster risk reduction strategies in
line with national disaster risk reduction strategies

Table 4: Sendai Framework for Disaster Risk Reduction 2015-2030
Targets
Substantially reduce global disaster mortality by 2030, aiming to lower average per 100,000 global mortality between 20202030 compared to 2005-2015
Substantially reduce the number of affected people globally by 2030, aiming to lower the average global figure per 100,000
between 2020-2030 compared to 2005-2015
Reduce direct disaster economic loss in relation to global gross domestic product (GDP) by 2030
Substantially reduce disaster damage to critical infrastructure and disruption of basic services, among them health and
educational facilities, including through developing their resilience by 2030

2.4

Key Mandamus Agencies and Other Stakeholders with respective KPIs or roles in DRR and
CCA in the MBA
Stakeholder

Mandamus KPI/ Role Related to DRR and CCA
66 principal rivers draining to MB designated as WAQMA, with governing board created,
Master/ Action Plan developed to address storm water, municipal, agricultural run-off, among
others prepared and approved by 2022.

DENR

60 water bodies/ esteros within the MBA covered by “Adopt an Estero Program” by 2022:
- NCR -20
- R3-20
- R4A- 20
number of identified sites for dredging/ desilting/ declogging established by ABMP
80% of easement areas along priority/ significant waterways delineated on ground by 2022;
100% by 2022

DILG

100% of the targeted structures, construction, and other encroachments established or built in
violation of RA 7279, and other applicable laws in the MB region removed and dismantled by
CY 2022
All cleared areas protected and free from returnees and other illegal entrants

DPWH

Dredging requests responded/ acted upon:
80% of identified sites programmed for dredging/ desilting
100% of programmed sites dredged/ desilted, and waste material disposed properly
100% of declogging activities conducted vis-a vis targets
100% of qualified LGU applications acted upon/ granted with NGA subsidiary from DBM
100% of ISFs and illegal encroachments dismantling requests acted upon

MBCO

Coordinates the implementation of the OPMBCS

PAGASA

Provides timely weather advisories and develops climate scenarios
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OCD/NDRRMC

Oversees and conducts DRR related programs including disaster preparedness, relief,
rehabilitation, and recovery

PHIVOLCS

Provides up to date datasets, maps and information on earthquake related hazards

MGB

Provides datasets, maps and information on various geohazards

NIGS

Conducts studies on geohazards

CCC

Coordinates initiatives plans and programs of government agencies on CCA and adaptation

LGUs

Updates CLUPs integrating DRRMP and LCCAP

MMDA

Draw up and implement plans and programs on flood control in MMA

PNP

Enforcement of related laws on DRR and CCA

PCG

Enforcement of related laws on marine and coastal management

PNRC

Implements programs to enhance disaster preparedness, mitigate disasters, relief,
rehabilitation, and recovery

DSWD

Coordinates with LGUs and other government agencies in providing relief, conduct rehabilitation
and recovery projects

PRRC

Ensures that proper development of coastal areas
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3

Targets and Indicators

3.1

Long List of Targets and Indicators
Below are lists of targets and indicators of various government agencies that are relevant to DRR and CCA in the
MBA especially in communities along the coasts, riverine and low-lying areas (Table 5, Table 6, Table 7 and Table
8).
Table 5.

Mandamus Targets and Indicators Related to CCA and DRR.
Agency

DENR

Relevant KPI/ Proposed Indicator
66 principal rivers draining in MB designated as WAQMA, with governing
board created, with Master/ Action Plan addressing storm water, municipal,
agricultural run-off, among others prepared and approved by 2022
60 water bodies/ esteros within the MB region covered by “Adopt an Estero
Program” by 2022:
- NCR -20
- R3-20
- R4A- 20
# of identified sites for dredging/ desilting/ de-clogging established by
ABMP
80% of easement areas along priority/ significant waterways delineated on
ground by 2022; 100% by 2022

DILG

100% of the targeted structures, construction, and other encroachments
established or built in violation of RA 7279, and other applicable laws in the
MB region removed and dismantled by CY 2022
All cleared areas protected and free from returnees and other illegal
entrants

MMDA

Removal of houses built along river banks, esteros

DPWH

Dredging requests responded/ acted upon:
- 80% of identified sites programmed for dredging/ desilting
- 100% of programmed sites dredged/ desilted, and waste material
disposed properly
- 100% of de-clogging activities conducted vis-a vis targets
100% of qualified LGU applications acted upon/ granted with NGA
subsidiary from DBM
100% of ISFs and illegal encroachments dismantling requests acted upon

Table 6. Philippine Development Plan Targets and Indicators Related to CCA/DRR
Relevant Target
Adaptive capacity of national and LGUs
improved

Relevant Indicator
Climate change adaptation and disaster risk reduction-enhanced national, sectorial,
regional and local development plans
Proportion of families affected by climate change related and other natural disasters

Adaptive capacities of local communities
improved

Climate change-adaptive human settlements and services developed and/or
implemented
Climate change-resilient, eco- efficient and environment-friendly industries and
services, and sustainable towns and cities developed, promoted and sustained.
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Relevant Target
Enhanced resiliency of natural systems

Relevant Indicator
Reduced annual damages and losses (properties) due to natural disasters,
environmental hazards, human-induced and hydro- meteorological events (proxy
indicator)
Climate change mitigation and adaptation strategies for key ecosystems developed
and implemented

Table 7. Priority Areas, Long-Term Goals and Objectives of NDRRMP.
Priority area
Prevention and
mitigation

Long term goals
Avoid hazards and mitigate their potential
impacts by reducing vulnerabilities and
exposure and enhancing capacities of
communities.

Disaster
Preparedness

Establish and strengthen capacities of
communities to anticipate, cope and recover
from the negative impacts of emergency
occurrences and disasters.

Disaster response

Provide life preservation and meet the basic
subsistence needs of affected population
based on acceptable standards during or
immediately after a disaster.

Rehabilitation and
recovery

Restore and improve facilities, livelihood
and living conditions and organizational
capacities of affected communities, and
reduced disaster risks in accordance with
the “building back better” principle.

Objectives
Reduce vulnerability and exposure of communities to all
hazards.
Enhance capacities of communities to reduce their own
risks and cope with the impacts of all hazards.
Increase the level of awareness of the community to the
threats and impacts of all hazards, risks and
vulnerabilities.
Equip the community with the necessary skills to cope
with the negative impacts of a disaster.
Increase the capacity of institutions.
Develop and implement comprehensive national and
local disaster preparedness policies, plans and systems.
To decrease the number of preventable deaths and
injuries.
To provide basic subsistence needs of affected
population.
To immediately restore basic social services.
To restore people’s means of livelihood and continuity of
economic activities and business.
To restore shelter and other buildings/installation.
To reconstruct infrastructure and other public utilities.
To assist in the physical and psychological rehabilitation
of persons who suffered from the effects of disaster.

Source: The National Disaster Risk Reduction and Management Plan, Final Version, December 2011.
Table 8. Regional Development Plan targets and indicators related to CCA/DRR.
Relevant Target

Relevant Indicator

Mainstream and integrate DRR and CAA
in national, sectorial, regional and local
development plans, including integration
of hazards and climate change
vulnerability maps in updating of CLUPs
by LGUs and enforcement of zoning
regulation; and encourage more
provinces to mainstream DRR in their
plans, and build capacities of national
and local agencies to lead the effort.

Number of national, sectorial, regional, and local government had already
integrated the DRR and CAA, Integration of hazards and climate change
vulnerability map, and enforcing the zoning regulation.

Integrate CAA and DRRM in all
education levels and in specialized
technical training and research programs

Number of educational institution that has already included in the curriculum the
CAA and DRRM subject

The long list of indicators for DRR and CCA (Table 9) are reflective of the various objectives that pertain to exposure,
vulnerability, and adaptive capacity. Poverty is a key determinant of the exposure and vulnerability of a family. Poor
family usually settles in areas exposed to risks because they cannot afford the cost of staying in a secure and safe
location. Likewise equitable access to capital and basic services, and the strict enforcement of laws and regulations
also determine the exposure and vulnerability of a family.
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Technically and financially capable LGUs is key to effective implementation of programs that promote the adaptive
capacity and recovery and rehabilitation of the poor and other sectors that are vulnerable and at risk. Integration and
harmonization of the national, regional and local development plans facilitates efficiency in the use of resources in
the attainment of DRR and CCA targets along with other development goals. A primary indicator of this is the extent
to which DRR and CCA are integrated into the mainstream development planning process, and the number of DRR
and CCA related projects of the LGUs that are strongly supported by NGAs and RDCs. Alliances among LGUs are
also essential in the efficient implementation of DRR and CCA action agenda to address common risks and
vulnerabilities.
Likewise harmonization of mandates and programs of concerned NGAs is needed to ensure that national
government efforts are focused on common priority goals and minimize unnecessary overlaps and conflicts among
various government investments related to DRR and CCA. It will be useful to gauge success in meeting this target by
monitoring the number of successful interagency DRR and CCA programs.
Substantial private investments in social development and environmental protection, and partnerships of LGUs with
academe, CSOs and business sector are targets that reflect the essential roles of non-government support to LGUs
in promoting the resilience of communities and natural systems. The expenditures of the private sector on social
housing will be particularly important in enabling the informal settlers to live in safe and secure habitation. The
number of DRR and CCA related projects supported by academe and non-government stakeholders would indicate
increase in capacity of LGUs to succeed in the pursuit of DRR and CCA.
Strict enforcement of relevant laws and regulations such as the mainstreaming of DRR and CCA in CLUP and CDP
of LGUs is an important first step in ensuring that the local risks and vulnerabilities are adequately understood and
appreciated by local governments and stakeholders on which sharply focused action agenda are based. It is
therefore critical to keep track of the number and quality of CLUPs and CDPs that were updated or developed with
DRR and CCA as two of the priority considerations.
The timeliness and diligence of infrastructure development related to DRR and CCA is critical for reasons of the high
cost of investment and the need to produce commensurate primary outputs and generate co-benefits that are usually
not realizable from other investments. In addition the potential gains from such investments at times overshadows
the potential hazards that may be triggered or enhanced upon implementation and development. A comprehensive
infrastructure development framework that guides the preparation of DRR and CCA related infrastructures is
therefore necessary to ensure that the risks and vulnerabilities are sufficiently addressed without creating new or
enhancing new ones.
Availability and access to reliable datasets, information and knowledge on climate and disaster risks, impacts and
vulnerabilities of people and the natural systems is vital to effective DRR and CCA at all levels and scales. Hence,
the presence of programs and activities that generate information and knowledge needed for DRR and CCA is
indispensable.
The ultimate goal of DRR and CCA is to promote the security and resiliency of communities and natural systems
through enhanced adaptive capacity and reduction of risks and vulnerabilities. This will be manifested in the
reduction in the number of people and areas affected by climate and disaster risks and in the cost of damages to
properties, livelihoods and infrastructures.

Table 9. Long List of Targets and Corresponding Potential Indicators.

TARGET

INDICATOR
Increase in household income of informal settlers

Reduced Poverty

Rate of unemployment among informal settlers
Increase in number of sources of livelihoods
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TARGET

INDICATOR
Reduced number of school dropouts in elementary,
secondary and tertiary levels among poor families
Increased allocation of LGUs for DRR/CCA projects

Technically and Financially capable LGUs

Created DRRMO/CCO and MENRO with
adequately trained personnel
Number and amount of PSF-supported projects
Free and open access to climate data/information

Equitable access to capital and services

Number of safe housing units for informal settlers
Presence of safe and adequate evacuation facilities
in all coastal LGUs

Integrated regional & local development plans/
Harmonized local and national development goals

Number of alliances of LGUs for DRR and CCA and
related purposes
Increase in number of local DRR and CCA related
development projects funded by national
government
Increase in expenditure on social housing

Substantial Private Investments in Social
Development and Environmental Protection

Increase in number of social housing units funded
by private sector
Increase expenditure for DRR and CCA related
infrastructures
Number of updated CLUPs and CDPs where DRR
and CCA are integrated
Zero or reduced expansion of informal settlements

Strict enforcement of Development and
Environmental laws

Number of submitted and approved solid waste
management plans of LGUs
Number of LGUs with access to safe and adequate
solid waste management facilities

Increased partnerships and Alliances among LGUs,
Academe, CSOs, Business sector

Number of DRR and CCA related LGU projects with
active engagement of academe, CSOs, private
sector
Number of multi-agency DRR and CCA related
policies, programs and projects implemented

Harmonized mandates and programs of NGAs
Number of DRR and CCA related projects approved
by RDCs

Timely and targeted infrastructure development

Number of approved DRR and CCA related projects
that are included in the comprehensive
infrastructure development framework plan (master
plan)
Reduced number of fatalities, injuries and cost of
damages to properties & infrastructure
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TARGET

INDICATOR
Establishment of systematic monitoring,
assessment and recording of impacts, and of
magnitude and cost of damages from climate
related and other natural disasters

Availability of data, Information and knowledge
related to risks, Vulnerabilities and impacts
associated with climate change and other natural
hazards

Number of researches conducted related to DRR
and CCA
Establishment of an integrated database (including
maps and statistics) management system that is
freely, openly and easily accessible to LGUs, NGAs,
private sector, academe, research organizations,
CSOs and other users
Number of people living in high risks areas

Adequate adaptive capacity and Resiliency of
Vulnerable sectors

Number of people affected by disasters
Cost of damages due to climate change related and
other natural disasters

3.2

Proposed Shortlist of Targets and Indicators
The indicators proposed to be included in the shortlist of indicators for MBA are primarily chosen with the aim in view
of choosing at least one key indicator per target (Table 10). Some of these targets and indicators are also used in
other thematic reports indicating the interconnections of DRR and CCA to the other focal thematic concerns. For
instance the target on ‘reduced poverty’ and its corresponding indicator of ‘increase in household income of informal
settlers’ are better used in inclusive growth thematic report.
The shortlist of indicators is also a mixture of indicators related to process, intermediate outcomes and final outputs.
Indicator on ‘number of alliances of LGUs for DRR and CCA related purposes’ is related to the process of DRR and
CCA that leads to the achievement of intermediate outcomes and eventually to the final outputs desired. The
‘increased allocation of LGUs for DRR and CCA projects’ as well as the ‘increase in household income of informal
settlers are indicators of intermediate outcomes necessary to achieve final outcomes. Indicator of final outcomes in
the shortlist is the ‘reduced number of fatalities, injuries and cost of damages to properties & infrastructure’.
Table 10. Short List of Targets and Indicators Related to DRR and CCA.
TARGET

INDICATOR
• Number of people at risk of being affected by disasters

Increased resiliency and adaptive capacity of ISFs and other
vulnerable

• Number of people at risk of being affected additionally by
climate change
• Cost of damages (buildings, houses agricultural,
commercial among others)
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4

Problem Analysis

4.1 Climatic Trends, Projections and Impacts
CMIP5
GCM model ensemble for Philippines
4.1.1 Temperature
Tave
Generally, the entire Philippines will experience warmer temperature especially during summer season (Figure 1).
Average temperatures in all areas are projected to rise by 0.9°C to 1.1°C in 2020 and by 1.8°C to 2.2°C in 2050
based on the observed average temperature from 1971-2000. Average seasonal temperatures are also projected to
increase in general and will be largest during the months of March to May. The number of days with maximum
temperature (>35°C) is likely to increase (Figure 2). The same trends in temperature projections for the MBR can be
noted in Figure 4.

Figure 1. Temperature change in the Philippines relative to 1971-2000 (AR5 CMIP5 subset).

https://climexp.knmi.nl/selectfield_cmip5.cgi?id=someone@somewhere
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Figure 2. Projected seasonal temperature increase (OC) in the Philippines in 2020 and 2050.

Figure 3. Projected Change in the Number of Days with Temperature above 35OC.
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Figure 4. Seasonal Mean Temperature in 2036-2065 (A) and 2070-2099 (B); Seasonal Rainfall in 2036-2065 (C) and 2070-2099
(D) in Manila Bay Region Under High Emission Scenario (RCP8.5). Source:PAGASA

4.1.2 Rainfall
From 1987 to 2017, the annual rainfall showed an increasing trend (Figure 5). In the future rainfall is projected to
continue in its upward trend with areas currently wet becoming wetter and the currently dry areas becoming drier.
Rainfall increase is projected during the southwest monsoon months of June to August until November in most of
Luzon and Visayas particularly, in areas under Type II climate in 2020 and 2050 (Figure 6). General decrease is
however projected during the months of March to May. Number of days with heavy rains exceeding 300mm will
generally increase for Luzon and Visayas but the number of days with less than 2.5mm of rain will decrease in all
parts of the country (Figure 7). The direction and magnitude of change in rainfall is largely variable from one area to
another. In the MBR rainfall is projected to increase across all seasons except for the months of SON where there
will be a slight decrease in rainfall in the central to southern MBR (Figure 4).
The general increase in the amount of rainfall based on past records and climate projections could enhance the
hydrological cycle that could mean greater volume of stormflows and increase in chances of flood occurrences. It
could also cause increase in rain-induced surface soil erosion and landslides that could lead to soil fertility loss and
increase siltation and sedimentation problems.
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Figure 5. Projected Rainfall Change (%) in 2020 and 2050.

Figure 6. Climatic types in the Philippines based on Corona’s Classification.

Page 20

Figure 7. Projected number of dry days (left figure) and extremely heavy rainy days (right figure) in 2020 and 2050.

4.1.3 Impacts of Climate Variability and Extreme Events
The coastal and marine areas in Manila Bay along with the upstream watershed areas are already changing
invariably with usually adverse consequences. These changes are likely due to the combined effects of human
activities and natural factors. Coastal erosion is largely driven by wave action and inappropriate land use and
development activities. More powerful storms could enlarge waves with greater potential to erode coastal areas.
Coastal erosion could result to the loss of prime lands for commercial, residential, and agricultural use, damages to
mangroves and other coastal ecosystems, and the coastal communities (Comiso et al, 2014; and Cruz et al., 2017).
Climate change also significantly influences sea level rise, storm surge, and saltwater intrusion that is discussed in
more details in the sections below.
4.1.3.1

Increasing Temperature
Agriculture and fishery sector in the Philippines are vulnerable to climate variability, typhoons, and droughts. It is
estimated that 22% of the national economic losses due to natural disasters is absorbed by the sector with
particularly severe consequences on the smallholder farming systems in rural rainfed agricultural areas (FAO, 2015).
PAGASA (2011) projects that extreme temperature will continue to limit production in drought prone areas and
extreme rainfall events will have amplified impacts on areas already prone to floods and landslides. Droughts are
predicted to be enhanced by heat spells.
The farm production losses is likely to further worsen poverty among farmers and fishers that could trigger more
migration to urban centers and the proliferation of informal settlements in areas highly exposed to multiple natural
hazards.

4.1.3.2

Changing Rainfall
The increasing amount of rain as well as the increasing number of days with excessive rainfall is enhancing the
stormflows that triggers overflowing of streambanks and flooding in the coastal and low-lying areas. Increase in
rainfall also increases surface soil erosion especially in sloping lands with scant vegetation cover or hilly lands used
for farming. Consequently the fertility of soil decreases along with the income of farmers. Eventually farmlands would
lose its productivity altogether displacing the affected farmers that are likely to seek livelihood opportunities
elsewhere. The amount of sediments that are carried away by streams and deposited in streambeds, coastal areas,
sea beds and corals often cause damages to ecosystems and the plants and animal life therein. The increase in
inflow of freshwater into the coastal areas and marine ecosystems due to increase in rainfall also often means
increase in the amount of loading of nutrients, and organic and inorganic pollutants. This could be harmful especially
to marine life that is sensitive to even the slight increase in the amount of nutrients and pollution in seawater.
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4.1.3.3

Tropical Cyclones
Typhoons are the most frequently occurring sudden-onset climate disasters occurring 60% followed by floods
occurring 16% and landslides occurring 6% of all disaster events in the past (Comiso et al., 2014). Latest PAGASA
projections show that there is no discernible increase in the frequency of tropical cyclones that pass through the
country. However increases in the intensity of severe cyclones have been experienced in recent years that are
attributed to the rising sea surface temperature. It is expected that the projected continuous warming in the future
could further enhance the intensity of typhoons and exacerbate its damaging effects. On the average 18 tropical
cyclones cross Metro Manila annually of which 12 are typhoons with winds of up to 180 kph (Table 9 and Figure 810) most of these occur between June to December. The last destructive cyclone was Tropical Storm Ondoy
(Ketsana) that brought 455 mm of rainfall in a 24-hr period on 26 September 2009 that caused major floods in
Greater Metro Manila Area. Ondoy accounted for 464 fatalities, 529 injured and 37 missing and affected a total of
around 5 million people, and damages to infrastructure and agriculture worth approximately 11 billion Pesos.
Modeling of severe wind associated with tropical cyclone (Figure 11) indicates that it could cause major damages to
residential, commercial, industrial and critical facilities and other structures in Metro Manila, with total costs of
approximately PHP 77.61 Million/km2 for the 0.2% AEP (annual exceedance probability). Expectedly damages in
areas with highly dense built up areas, high proportion of vulnerable structures including makeshift houses, onestorey wood buildings, and concrete but pre-1972 building stocks will be highest (Bautista et al., Undated).

Figure 8. Tracks of tropical cyclones that crossed Metro Manila from 1948-2017 (PAGASA).
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Figure 9. Monthly distribution of tropical cyclones that crossed Metro Manila from 1948-2017 (PAGASA).
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Figure 10. Intensity of tropical cyclones that crossed Metro Manila from 1948-2017 (PAGASA).

Tropical Depression

11.11%

Tropical Storm
22.22%
66.67%

Severe Tropical
Storm
Typhoon
Super Typhon

Table 11. Average number of tropical cyclones that pass over Greater Metro Manila Area.
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Tropical Cyclone Type

Average No. of Tropical
Cyclones (1948-2017)

Tropical Depression

2

Tropical Storm

4

Severe Tropical Storm

0

Typhoon

12

Super Typhon

0

TOTAL

18
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Figure 11. Local gust wind speeds for Metro Manila with 0.2% annual exceedance probability (AEP) (Bautista et al. Undated).

4.2

Floods
Coastal flooding in Manila Bay is due to the combined effects of sea level rise, land subsidence, tidal movements
and discharge of water from major river basins. It periodically affects the coastal LGUs within Manila Bay.
Approximately 29,000 ha of built up areas in coastal LGUs are low to very highly frequently affected by floods of
which 6,027 ha are highly to very highly frequently affected by floods (Figure 12).
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Figure 12. Flood hazard map of Manila Bay Area.

4.2.1 Land Subsidence
Continuing land subsidence of the coastal land bordering the bay is worsening both flood and high-tide inundation
(Figure 13 and 14). Metro Manila’s coastal areas are sinking as fast as 9 cm (3 ½ inches) every year (Siringan
2006). Lagmay (2006), observed subsidence over wide areas in Manila, including the reclamation areas that is
subsiding up to 5 cm (2 inches) per year. Levelling data from the National Mapping and Resource Information
Authority (NAMRIA) reveal areas in Metro Manila that sank 0.68 meters to 1.34 meters in 30 years (from 1979 to
2009). The land is subsiding, mainly because of excessive groundwater withdrawal. Reclamation could speed up the
sinking of the land, from withdrawal of groundwater, or from the added weight of new buildings, or both (reference).
In CAMANAVA (Caloocan, Malabon, Navotas, and Valenzuela) land subsidence is mainly due to excessive
groundwater pumping by fishpond operators (Rodolfo and Siringan 2006). These LGUs are considered as ground
subsidence “hot spots” along with Manila and neighboring areas of Guiguinto, Marilao, and Meycauayan in Bulacan;
Rosario and Dasmarinas in Cavite; and Binan in Laguna. Ground subsidence rates in these LGUs are up to 5.5 to
6.0 cm per year and are highest in Marilao, Meycauayan, and Caloocan.
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Figure 13. Land Subsidence in Metro Manila, Cavite and Laguna.

Figure 14. Land Subsidence in Pampanga and Bulacan.
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4.2.2 Other Factors Contributing to Flooding in MBA
Obstruction of stormflow in waterways and drainage systems contributes to flooding due to overflowing of
streambanks. Poor solid waste management is one of the leading causes of obstruction of streamflow when solid
wastes are dumped into the rivers and drainage canals. This is most damaging during heavy rains. Inadequate solid
waste management facilities and the inaction of LGUs in complying with the Solid Waste Management Act are key
reasons why dumping of garbage in waterways remains unabated not only in the MBA but in most regions of the
country.
▪

▪

▪

▪

Unregulated expansion of built up areas especially along the coastal and riverine areas enhances the risks
of flooding in the MBA. Failure of the national and local governments to wilfully enforce existing laws and
regulations governing land use allocation and development including local land use plans and zoning
ordinances make it difficult to control building of structures particularly informal housing in areas exposed
to flooding and related hazards. Inadequate government and private investments on social housing
projects also do not help in regulating built up are expansion in unsafe areas.
Reduced capacity of rivers to safely conduct storm flows during heavy rains increases the tendency for
flood occurrence. The primary cause of the shallowing of rivers is the deposition of high amounts of
sediments in the streambeds.
Loss of or absence of forest cover and natural vegetation is a leading cause of accelerated surface soil
erosion in many parts of the country including in the sloping areas of MBA. As shown in Figure 15, the
closed canopy forests in most upstream and mountainous areas decreased of which 25,318.94 ha were
transformed to open forests. Between 2003 and 2015, open forests shrunk from 161,145 ha to 134,156 ha
due to expansion of agricultural areas and conversion to open, brush and grassland that could be
attributed to illegal logging, erosive farming practices and other unsustainable land use practices.
Figure 16 shows that most of the areas prone to rain-induced landslides are located in the mountainous
north and central eastern slopes of the MBA. A total of more than 245,000 ha of land inside the MBA are
highly prone to rain-induced landslide. Eroded materials from landslides are partly deposited along the
streambeds and partly transported all the way to the coastal and marine areas.
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Figure 15. Forest cover change between 2003 and 2015 (Source: Map Analysis)
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Figure 16. Rain-induced landslide prone areas in MBA.

4.2.3 Storm Surge
Storm surge driven by strong winds of tropical cyclones will continue to threaten the coastal areas of Manila Bay
(Figure 17). Increasing intensity of tropical cyclones passing through MBA could enhance storm surges in the future.
PAGASA reports indicate that the coastal areas including areas occupied by formal and informal settlers and areas
targeted for reclamation experience surges up to 4 meters high. Depending on how long the typhoon wind lasts, and
the timing and height of the normal tide, a storm surge and flooding it causes can last from hours to days.
Based on the report of Kelvin S. Rodolfo (2014) available related datasets are insufficient to properly inform the
design of shoreline structures. The Naval Research laboratory report in 2012 that the quantitative information on
wave data for Manila Harbor or Manila Bay is not readily available. It then reported that the north-northwest fault
funnelled through the central valley can generate 10-foot waves, and that a U.S. Navy evaluation team reported 3 to
5-meter (10 – 16.5 foot) high wave in Manila Bay in February 2012. This was most likely related to an unnamed
tropical depression that lasted from February 17 to 20 with maximum wind of only 55 kph.
Standard waves- forecasting technique employing Sverdrup-Munk-Bretschneide nomograms, that a 200 kph typhoon
wind blowing for only three hours across the bay from southwest would propel waves more than 5 meters or about
18 feet high to the bay shore.
The areas and number of people that are likely to be affected by storm surge of varying heights based on the storm
surge hazard maps and the population of 2015 (PSA) are shown in Table 12. It is estimated that 25,040 ha and 0.78
M people in the coastal LGUs are likely to be affected by 1 to 2-m high storm surge while some 47,210 ha and 2.8 M
people likely to be affected by 4 to 5-m high storm surge.
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Table 12. Projected land area and number of people likely to be affected by storm surge of varying heights.
LGU

Storm Surge Affected Area (ha)

No. of People/Affected Area (People/ha)

1-2 meters

2-3 meters

3-4 meters

4-5 meters

1-2 meters

2-3 meters

3-4 meters

4-5 meters

ABUCAY

725

876

974

1041

3626

4383

4875

5205

CITY OF BALANGA

437

569

678

806

3761

4899

5834

6933

LIMAY

97

159

103

107

637

1042

678

701

MARIVELES

112

175

245

300

928

1446

2033

2483

ORANI

933

1059

1188

1287

9616

10916

12251

13271

ORION

613

801

1037

1185

5247

6859

8875

10142

PILAR

487

638

778

882

5422

7097

8657

9812

SAMAL

498

703

854

940

3121

4408

5354

5891

BULACAN

3609

4499

5168

5723

37909

47247

54279

60103

HAGONOY

3095

3991

4677

5216

38964

50250

58890

65675

MALOLOS

1027

1350

1661

1887

38483

50585

62264

70740

OBANDO

1456

1605

1621

1621

16540

18234

18416

18423

PAOMBONG

1586

2154

2559

2891

18242

24774

29430

33245

LUBAO

2359

3352

4240

4739

24354

34610

43778

48931

MACABEBE

2692

3194

3439

3567

19420

23040

24804

25729

MASANTOL

961

1760

2457

2974

11368

20815

29056

35178

SASMUAN

1027

1366

1571

1725

3131

4168

4794

5263

BACOOR CITY

379

580

826

1045

49326

75463

107451

135915

CAVITE CITY

459

601

612

615

43375

56695

57809

58069

KAWIT

550

786

935

1057

18242

26101

31018

35093

MARAGONDON

19

31

42

53

44

70

96

123

NAIC

114

289

412

481

1675

4255

6053

7076

NOVELETA

211

331

398

458

5875

9230

11095

12784

ROSARIO

49

123

275

371

7157

17907

39942

54039

TANZA

81

183

361

512

2337

5277

10427

14771

TERNATE

244

381

484

560

942

1474

1869

2163

MANILA

182

1424

1814

1850

129683

1014774

1293048

1318288

NAVOTAS

939

1032

1037

1043

261911

287872

289350

291174

LAS PIÑAS

23

53

331

529

4090

9600

59615

95359

PARAÑAQUE

62

152

596

977

8814

21727

85179

139727

PASAY CITY

16

105

485

768

4823

31436

144463

228839

TOTAL

25040

34322

41858

47210

779063

1876657

2511681

2811144
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Figure 17. Storm surge hazard map of Manila Bay Area.

4.3

Sea Level Rise
In the last 20 years the magnitude of sea level rise east of the Philippines has been observed to be between 5-7 mm
per year which is more than double the global average (Rodolfo and Siringan, 2006 as cited by Kahana et al., 2016).
In Manila Bay the sea level was observed to generally rise by 1.1cm/yr that is believed to be highly influenced by
long-term human-induced land subsidence due to groundwater withdrawal (Siringan, et al., 1997).
The sea level rise in Manila Bay likely enhances the magnitude of flood inundation affecting many coastal towns and
cities. Sea level rise have also been known to influence erosion in coastal areas, alteration of coastal ecosystems,
and saltwater intrusion.
A 30-cm rise in sea level in 2045, is projected to affect 2,000 hectares and about 0.5 million people. On the other
hand a 100-cm rise in sea level in 2080, would inundate over 5,000 hectares of the MBA and would affect over 2.5
million people. These impacts would be compounded by storm surges associated with the projected increase in
intensity of tropical cyclones in the future. Land subsidence as discussed in the previous section could also magnify
the impacts of sea level rise. Most vulnerable and at risk to sea level rise are those living along the coastal areas of
the bay particularly the poor informal settlers. The magnitude and cost of damages will also be influenced by the
readiness and will of the LGUs to stop the further expansion of informal settlements in highly exposed coastal areas
and to implement a program for onsite development and improvement and more importantly for relocation to safer
areas.

4.4

Saltwater Intrusion
Saltwater intrusion in Manila Bay is caused mainly by groundwater withdrawal. As shown in Figure 18, saline water
has moved considerably inland especially along the coasts of Cavite, Metro Manila, Bulacan and Pampanga and is
associated with the proliferation of wells that are used to extract groundwater for irrigation purposes. In the future
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saltwater intrusion is likely to mover further inland if current rate of groundwater withdrawal continues and if sea level
rise increases due to projected warming of temperature.

Figure 18. Saltwater intrusion along the coastal areas of Manila Bay.

4.5

Earthquake
The Manila Bay Area like most other regions in the country is exposed to earthquakes that cause ground rupture,
ground shaking, tsunami, earthquake-induced landslides, and liquefaction. These hazards bring about damages to
residential and business structures, roads and other infrastructures, and cause injuries and fatalities among the
vulnerable people.
Earthquake modeling for Metro Manila projects substantial risks to the region particularly from the movement of the
West Valley Fault of the Valley Fault System. Modeled worst-case earthquake scenario with a Magnitude 7.2 from
the West Valley Fault is projected to result to over 37,000 fatalities, and 605,000 injuries with total cost of damages
of up to 2.5 trillion pesos (Risk Analysis Project, 2013).

4.5.1 Tsunami
Based on historical records tsunami is likely to happen in Manila Bay. In 1828 and 1863, 1-meter high tsunamis hit
the western coastline of the country including Metro Manila. Coastal communities of Cavite, Metro Manila, Bulacan
and Pampanga are likely to be affected by tsunami (Figure 19). Hardest hit cities and municipalities LGUs likely
include Noveleta and Kawit in Cavite; Las Pinas, Malabon and Navotas in Metro Manila; Obando, Bulacan, Malolos,
Hagonoy, and Paombong in Bulacan; and portion of Masantol Pampanga.
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Figure 19. Tsunami hazard map of Manila Bay Area.

4.5.2 Liquefaction
One of the serious hazards that threaten coastal areas, whether underlain by natural deposits like those of the Pasig
River delta or artificial reclamation, is seismically induced liquefaction. All backfill material, natural or man-made, are
masses made up of pieces of rocks ranging in size from tiny particles of clay to large boulders. Spaces in between
the solid pieces are occupied by water. During an earthquake ground shaking destabilizes the masses of rocks
beneath the surface and behave as slurry or liquid without strength to support overlying materials and structures. In
1968, Manila was hard hit by a magnitude 7.3 earthquake in Casiguran, Quezon, 225 kilometers away. Earthquake
of 1990 devastated Nueva Ecija and Baguio. The coastal city of Dagupan suffered widespread of liquefaction, which
caused many buildings to collapse or sink into the ground.
Based on the study conducted by Japan International Cooperation Agency, the MMDA, Philippine Institute of
Volcanology, and Seismology, Metro Manila is overdue to experience a catastrophic magnitude of 7.2 earthquake
scenarios. In the event it happens the coastal areas would suffer the most because of liquefaction.
The 31 coastal LGUs within the Manila Bay Areas are likely to be affected by liquefaction. Approximately 1,300,043
and 5,522,850 individuals are also likely to be affected by liquefaction, mostly from the northern area of Manila Bay
and along the coasts of Laguna Lake (Figure 20). Most of the LGUs and cities that are likely to be affected have
poverty incidence ranging from 1.1 to 10.4% in 2012.
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Figure 20. Liquefaction hazard map of Manila Bay Area.

4.5.3 Ground Shaking
Figure 21 shows that the coastal towns and cities in Metro Manila, Bulacan and Cavite along with inland LGUs in
Rizal and Bulacan are most exposed to Magnitude 6.5 and 7.2 earthquakes generated along the West Valley Fault.
As shown in Figure 22, the number of life threatening injuries is projected to be low along the coastal areas of Manila
Bay compared to the higher projections in LGUs within the northeastern region of the MBA. Likewise it is also
projected that the economic losses along the coastal LGUs will be mostly low except for some coastal areas in Metro
Manila that is projected to sustain moderate economic loss (Figure 23). The projected low to moderate losses
notwithstanding, impacts on the poor families could still be a substantial burden to them. In the event of a Magnitude
6.5 earthquake damages are projected to be confined within Metro Manila area and the immediate surrounding
LGUs. For a Magnitude 7.2 earthquake larger more coastal LGUs will be affected along with many LGUs extending
all the way to the inland LGUs of Bulacan, Cavite, Laguna, Pampanga, and Rizal.
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Figure 21. Ground shaking model for a Magnitude 6.5 (left) and Magnitude 7.2 (right) West Valley Fault Scenario earthquakes
(Bautista et al., Undated).

Figure 22. Estimated number of life threatening injuries for a Magnitude 7.2 earthquake (Bautista et al., Undated).
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Figure 23. Estimated economic losses for a M7.2 earthquake (Bautista et al. Undated).

4.5.4 Volcanic Hazards
Volcanoes (Figure 24) within the Manila Bay Region may pose hazards to the Manila Bay area. The most recent
volcanic eruption that significantly affected Manila Bay and most of the Manila Bay Region was the 1991 Pinatubo
Volcano eruption. The voluminous ash expelled from the volcano spread throughout the country. Its effects included
disruption of economic activities, suspension of flights, casualties and health risks, damages to agricultural lands,
among others. Aside from Mt. Pinatubo, there are also other active and potentially active volcanoes near the Manila
Bay that may deal such impacts.
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Figure 24. Distribution of Volcanoes in Manila Bay Area.

4.6

Risks and Vulnerabilities in Manila Bay and Coastal Zone associated with Climate Change
and Other Natural Hazards
The key risks and vulnerabilities in the MBA are summarized in Table 13. In terms of direct impacts on human lives
and general well being, the ISFs are still the most at risks especially those living along the coastal areas and riverine
zones. These people having the least of assets to adapt or to evacuate from high-risk areas are likely to absorb
heavy damages to health, properties and livelihoods. Most of these ISF are at risk to rapid inundation due to storm
surge and tsunami but are also more frequently affected by slow onset inundation due to sea level rise, tidal
movements and land subsidence. The low adaptive capacity of ISFs combined with the inadequate access to safe
social housing units compounds their exposure to risks of flooding and inundation. Likewise those ISFs living along
the streambanks are also likely to be affected by floods from overflowing rivers especially during excessive rainfall
events. The enhancing effects of excessive rainfall on stream flows are amplified by increase in siltation of streams
due to human-induced soil erosion, and by increase in surface runoff due to decrease in infiltration that is impeded
by expansion of impervious surfaces associated with urban growth.
In 2011 a total of 59,180 ISFs were targeted for removal from the waterways easements in the MBA of which a total
of 45,204 ISFs were successfully removed by DILG, MMDA and DPWH between 2011-2016 (OPMBCS).
Nevertheless the number of ISFs increased to 184,257 at the end of 2016 due to the inability of LGUs to enforce
relevant regulations and implement measures to stop the further expansion of existing informal settlements in highrisk areas.
Coastal and marine ecosystems particularly mangroves in Manila Bay have been observed to be vulnerable to sea
level rise and intense storms that exacerbates its already degraded condition due to land reclamation, siltation, and
water pollution. Mudflats are also vulnerable to strong storms that cause erosion. Climate change related risks
associated with increase in SST, acidification and storminess have most significant impacts on the limited patches of
corals that are already stressed by influx of freshwater loaded with chemical and organic pollutants, sediments, and
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nutrients. Based on available records, a 0.5OC rise in temperature causes coral bleaching that often leads to coral
death. Data on the impacts of seawater pH and storminess on marine ecosystems in Manila Bay are absent.
Mangroves, corals and mudflats are vital spawning, breeding and nursery areas for many fish species. Damages to
these ecosystems are often associated with the decline in fishery in Manila Bay. Vulnerability of mangroves, corals,
and mudflats are likely to worsen with unabated climate change and intensification of the use of land, urban
expansion, growth of informal settlements, failure to enforce relevant environmental laws and regulations and poor
waste management among other anthropogenic stressors. Decline in the health of marine and coastal ecosystems
could exacerbate the already compromised fishery productivity in Manila Bay. This could eventually hamper the
livelihood and income of fishing communities along the coast with compounding effect on their ability especially of
ISFs to adapt to climate and disaster risks.
Crop production areas along the coast and low-lying areas are also vulnerable to flooding and inundation. Over the
years agricultural areas within the coast and immediate vicinity have been lost to inundation believed to have been
driven by increasing sea level and land subsidence due to excessive groundwater withdrawal. There are no evidence
as of now but it is likely that the continuing loss of crop lands to inundation could trigger mobility of displaced farmers
in search of alternative sources of income and new place to build their houses many of whom could end up in
informal settlements.
Based on available maps of hazards, land cover, and population, the people and places affected by several disasters
were estimated (Table 14). Millions of people are affected by or exposed to typhoons and floods, the two most
frequently occurring disaster events in MBA. All of the 31 coastal LGUs are affected by floods, storm surge and
typhoons and mostly are susceptible to the less frequently occurring disaster events, liquefaction and ground
shaking.
Some 30,362 ha, 24,978 ha and 46,377 ha of annual croplands, perennial croplands and fishponds, respectively are
affected by frequent flooding along the coastal zones. Whereas about 34,155 ha, 2,439 ha and 10,691 ha of built up
areas are affected by floods, 1-2m and 4-5m storm surge, respectively. Considering the high population density and
economic activities in these areas, occurrences of disaster events are likely to have high cost of damages to people,
properties, crops and livelihoods.
Education is one of the sectors that are often hit by climate related and other disasters. Based on the records during
the school year 2017-2018, 482, 432 and 43 schools in NCR were affected by floods, tropical cyclones and storm
surges, respectively at the peak of monsoon season in August 2017 (Figure 25-27). In addition 32 of schools not
affected by floods, tropical cyclones and storm surges in the same period were used as evacuation centers (Figure
27). Constant disaster related disruption of school activities could impact on the quality of skills and knowledge
acquired by students that could have far reaching impacts on their ability to land good jobs once done with school.
Table 13. Summary of risks and vulnerabilities in the MBA
Disaster

Impacts

Aggravating Factor

Coastal Flooding/Inundation/Sea
Level Rise/ Storm
Surge/Earthquakes/ Tsunami

Number of LGUs/Barangays
affected, number of people
affected, damage to
houses, properties,
livelihoods, mortality

Exposure to multiple
hazards, absence of
comprehensive risk
assessment, low adaptive
capacity, inadequate
social housing units

Saltwater Intrusion

Water supply contamination

Limited access to safe and
reliable water supply
system

Coastal Flooding/Inundation/Sea
Level Rise/ Storm
Surge/Earthquakes/ Tsunami

Damages to houses,
properties, infrastructure

Poor land use planning
and development,
absence of
comprehensive risk
assessment, failure to
enforce relevant policies

Saltwater Intrusion

Water supply contamination

Unregulated groundwater
withdrawal

Typhoons, Coastal

Damages to crops,

Low adaptive capacity of

Coastal and Marine Areas
Informal Settlements

Urban Areas

Agricultural Areas
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Disaster

Impacts

Aggravating Factor

Flooding/Inundation/Sea Level
Rise/ Storm Surge/Earthquakes/
Tsunami

permanent loss of farm
lands

Saltwater Intrusion

Damages to crops

Flooding/Inundation/Sea Level
Rise/ Storm Surge/Earthquakes/
Tsunami

Damages to trees,
disappearance of
mangroves

Saltwater Intrusion

Damages to trees,
disappearance of
mangroves

Coral Reefs

Rising Temperature

Suffocation of corals, coral
bleaching

Marine Protected Areas or
Reserves

Rising Temperature

Loss of fish refuges

Fishery Areas

Rising Temperature

Loss of fishery production

Overfishing

Damages to housing and
commercial buildings and
infrastructures

Absence of
comprehensive risk
assessment, and
assessment of
environmental impacts of
reclamation and other
coastal development
activities

Damages to informal
settlements

Exposure to multiple
hazards, absence of
comprehensive risk
assessment, low adaptive
capacity, inadequate
social housing units

Damages to residential and
commercial buildings,
school buildings and
government buildings

Failure to enforce relevant
building codes and
regulations

Mangroves

Reclaimed Areas

Flooding/Inundation/Sea Level
Rise/ Storm surge/Earthquakes/
Tsunami

farmers, inadequate
support of LGUs and
NGAs
Absence of alternative
water sources

Poor land and sea use
planning and
development, failure to
enforce relevant laws

Immediate Areas of Influence

Urban Areas

Typhoons, Urban Flooding,
Earthquakes

Damages to roads and
communication systems

Rural Agricultural Areas

Typhoons, Fluvial Flooding, La
Nina

Crop damages, soil erosion,
loss of land productivity,
damages to residential
buildings, roads and bridges

Exposure to hazards,
absence of
comprehensive risk
assessment

Rising and/or extreme
temperature, drought, El Nino

Reduction in harvests, pest
and disease outbreaks,
water supply scarcity

Seasonal variability of rainfall

Reduction in harvests

Exposure to hazards,
absence of
comprehensive risk
assessment, limited
availability and access to
climate information,
technical advisory
services and financial
services for adaptation

Typhoons, Extreme Rains,
Landslide

Damage to trees, soil
erosion

Rising and Extreme Temperature

Pest and disease
outbreaks, loss of species

Upstream Areas of Influence

Forests and Biodiversity

Illegal logging and related
activities, unregulated land
conversion, inadequate
forest protection and
enforcement of relevant
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Disaster

Impacts

Aggravating Factor
laws, limited knowledge
and information on
ecological impacts of
climate change and other
natural hazards, absence
of comprehensive risk
assessment

Indigenous and Upland
Communities

Typhoons, Extreme Rains,
Landslide

Damages to residential
areas, farming areas and
other livelihoods, loss of
lives

Typhoons, Extreme Rains,
Landslide

Loss of farmlands, soil
erosion, loss of soil fertility

Rising and Extreme Temperature

Pest and disease
outbreaks, crop losses, loss
of land productivity

Upland Agricultural Areas

Typhoons, Extreme Rains,
Floods

Loss of farmlands, soil
erosion, loss of soil fertility

Lowland Agricultural Areas

Urban Areas

Rising and Extreme Temperature

Pest and disease
outbreaks, crop losses, loss
of land productivity

Typhoons, Fluvial Flooding, La
Nina

Damages to residential and
commercial buildings,
school buildings,
government buildings

Exposure to multiple
hazards, absence of
comprehensive risk
assessment, low adaptive
capacity, limited access to
basic services, poor
accessibility
Exposure to hazards,
absence of
comprehensive risk
assessment, susceptibility
to soil erosion,
unregulated land
conversion, weak
enforcement of relevant
laws, limited availability
and access to climate
information, technical
advisory services and
financial services for
adaptation
Weak enforcement of
relevant laws, absence of
comprehensive risk
assessment

Table 14. People and places in the coastal zones of Manila Bay that are susceptible to climate related and other disasters.

Impact/Susceptibility
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Flood

Tropical
Cyclone

Storm Surge
1-2 m

4-5 m

Liquefaction
Moderate

High

Ground Shaking
PEIS VIII,
Higher

PEIS VII

Number of People
Affected

1,227,527

747,492

2,804,246 1,300,043

5,522,850

15,070,883

1,766,844

Number of Coastal
LGUs Affected

31

31

31

31

31

28

16

Area (ha) Affected

179,186

25,094

48,520

12,283

72,749

95,191

25,549

Builtup Area
Affected (ha)

34,155

2,439

10,691

5,313

17,100

21,215

8,085

Roads Affected (ha)

421,842

22,143

239,703

909

881

494

286

Annual Cropland
(ha)

30,362

632

3,261

5,589

6,420

18,295

2,402

Perennial Cropland
(ha)

24,987

98

361

549

272

2,828

2,543

Fishpond (ha)

46,377

18,966

29,525

464

41,098

42,954

424

Schools Affected
(SY 2017-18)

1,404

110

110

1,158

1,233

132
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Figure 25. Number of schools in NCR affected by floods in school year 2017-18.
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Figure 26. Number of schools in NCR affected by storm surge in school year 2017-18.
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Figure 27. Number of schools in NCR affected by tropical cyclones in school year 2017-18.

Figure 28. Number of schools in NCR that are used as evacuation centers during school year 2017-2018.

4.6.1 Existing CCA and DRR mechanisms
Some of the key CCA and DRR mechanisms in place are listed below.
▪

▪

▪
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The National Calamity fund and the Local Calamity Fund that is equivalent to 5% of LGUs total revenue
from regular sources were established by virtue of RA 7160 and reinforced by RA 8185 from which the
LGUs at risk of being affected by climate related and other natural disasters can draw funds for
undertaking appropriate CCA and DRR measures.
Through RA 10121 the NDRRMC was created and replaced the former NDCC to spearhead the national
effort to prevent and reduce the adverse impacts of climate related and other hazards. It works in close
coordination with the regional, provincial and local DRRM councils.
The Government has drawn the National Climate Change Action Plan (NCCAP), and the Joint Roadmap of
the Cabinet Cluster for Climate Change Adaptation and Mitigation and Disaster Risk Reduction (CCAMDRR) for 2018 to 2022, to serve as framework for NGAs and LGUs in plotting out their respective
DRR/CCA plans. Despite such framework DRR/CCA plans of NGAs and LGUs are still largely
uncoordinated.

FOCAL THEME REPORT | RESILIENT TO DISASTER AND CLIMATE
December 2018

▪

▪

▪

▪

▪

▪

▪

▪

▪

All LGUs are mandated to develop and implement their respective LCCAP and DRRMP. However many
LGUs have not yet prepared their LCCAP and DRRMP due to inadequate technical capability and financial
resources. Among the coastal LGUs in Manila Bay, only 5 LGUs have updated its CLUPs and none have
completed its LCCAP and DRRMP.
Mainstreaming CCA and DRR in local development planning has been incorporated in relevant planning
guidelines such as the Revised HLURB guidelines for the preparation of CLUPs. This is intended to cure
the inefficiencies in the use of fiscal resources due to the fragmented and individualistic approach to local
and national development in general and to CCA and DRR in particular. The updating of CLUPs and CDPs
of coastal LGUs to among others incorporate LCCAP and DRRMP need to be hastened by providing
technical and financial assistance to concerned LGUs. This assistance is most needed by LGUs in carrying
out comprehensive disaster risk and vulnerability assessment that are foundational to the preparation of
updated CLUPs and CDPs that contains provisions for LCCAP and DRRMP.
Through RA 9729 the Climate Change Commission was created as a coordinative and facilitative agency
to develop the capacity of local and national government agencies to set and implement their respective
CCA and DRR plans in harmony and synergy with the plans of other agencies and sectors; and to promote
integrated and multiagency approach to CCA and DRR.
Establishment of the People Survival Fund (PSF) as a facility for providing technical and supplementary
financial assistance to LGUs and local communities in developing and implementing CCA and DRR action
agenda (RA 10174). The PSF provides grants to LGUs in carrying out projects that will reduce its exposure
and vulnerability to disaster risks and slow onset climate change impacts as assessed and indicated in
their LCCAP and DRRMP. As of date, only 8 LGU proposals have so far been awarded financial grants
largely due to the non-compliance of the early proposals submitted by LGUs to specified standards. In
response, the PSF Board set aside certain percentage of the total available funds to support project
development. This will allow the LGUs to seek the assistance of professional service providers to help
develop compliant and quality proposals to PSF.
DENR, DILG, DA and other government agencies including some LGUs have established its own climate
change offices mainly to educate and build the capacity of people and communities at risk to climate
related hazards. Most of these government agencies have launched awareness raising and capacity
building programs to motivate people and communities that are exposed to high disaster risks to take
necessary measures to reduce their vulnerability.
Some LGUs are banding together to carry out unified and coordinated action programs to address among
others their common struggles against flooding and other related hazards. Some six (6) coastal LGUs in
Bulacan (i.e., Malolos, Hagonoy, Calumpit, Paombong, Obando, and Bulacan), and three (3) in Pampanga
(i.e., Lubao, Macabebe and Masantol) formed the Alyansa ng mga Baybaying Bayan ng Bulacan at
Pampanga (ABBBP) to pursue common goals including reducing their vulnerability and exposure to coastal
flooding and other climate related hazards. They have implemented successfully a few projects but are still
highly limited in their technical and financial resources. While they get technical assistance from a private
university in strengthening their organization, the ABBBP remain needful of assistance particularly from the
national government. There is also a need for a closer coordination between the concerned NGAs and
ABBBP in order to increase synergy and complementation of the national and local response programs.
Some LGUs established evacuation facilities that serve as safe haven for those families that are at risk to
floods. This is limited by inadequate budget of low income LGUs. In addition since this is not mandatory for
all LGUs to comply, many LGUs prone to disasters are content with just using available school buildings as
evacuation centers.
Early warning systems are set up by selected LGUs to give ample time for those that are most likely to be
affected by a looming disaster to take necessary security actions. However many LGUs are not compelled
by law to set up similar systems, hence they rely mainly on advisories from PAGASA and other concerned
agencies.
Forest restoration through the National Greening Program (NGP) was primarily launched to reduce the
impacts of water related disasters particularly floods and landslides. This program if properly executed
could contribute to the minimization of shallowing of rivers due to sedimentation coming from surface soil
erosion in sloping lands with insufficient vegetation cover. Rivers with streambeds that are free from
excessive sedimentation has larger capacity to contain stormflow and reduce the chances of flood.
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▪

Integrated approaches to spatial development in general and to DRR and CCA planning are available and
have been applied in several cases with varying degrees of success. The IWRM, landscape and ridge to
reef approach, and the EBA have been used in selected areas in the country. For instance DENR uses the
IWRM approach to the development of master plans for the major river basins in the country. In addition
the DA has piloted the use of landscape approach in the development of local agricultural development
plans in the Yolanda affected areas in Samar, Cebu and Iloilo. Assuming that the existing constraints could
be addressed including the absence of robust mechanism for interagency collaboration, inadequate
capability among LGUs and concerned NGAs, and the limited availability of knowledge and datasets on the
interrelations of ecosystems across landscape, and its responses to climate change and human activities,
the widespread application of integrated approaches could be facilitated.

4.6.2 Barriers to Efficient DRR and CCA
▪

▪

▪
▪

▪
▪

▪
▪

▪
▪

▪
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Limited technical capability for undertaking CRA and for preparing LCCAP and DRRMP still need to be
addressed. Despite the capacity building programs of DILG, HLURB, and CCC many more LGUs are
without proficiency in integrating LCCAP and DRRMP into its CLUPs and CDPs. Consequently LGUs miss
the opportunity of identifying PAPs that will achieve the goals of DRR and CCA while at the same time
achieving other development goals.
Limited availability and access to climate information by LGUs and other government agencies constrains
the development of science-based DRRMPs and LCCAPs. Unavailability of up-to-date datasets and
information hinders planners and decision makers in preparing and in implementing LCCAPs and
DRRMPs.
Inadequate accessibility of information on appropriate DRR and CCA measures, and limited support
advisory systems
Fragmented guidelines for the conduct of CRA and the preparation of LCCAP and DRRMP creates
confusion and difficulties among LGUs on which guidelines to use and on how they are supposed to carry
out CRA that is compliant with the two mandatory guidelines. Presently there are two mandated guidelines
that LGUs need to follow in conducting its CRA and in the preparation of its LCCAP and DRRMP. These
two guidelines are supposed to be complementary with the DILG guidelines focusing on slow onset
impacts of climate change while the HLURB guidelines is focused on reducing impacts of disasters.
However as it stands these guidelines are not coherent and synchronized enough to guide the LGUs in
conducting one CRA process. Consequently LGUs need to do two separate CRAs following the two
guidelines that are tedious and inefficient which could be done together more efficiently in one process.
Limited availability and access to financing for DRR and CCA related projects
The most available and accessible source of DRR and CCA funds for LGUs is still the local calamity fund
(i.e., 5% of LGUs annual budget from regular sources) as provided for in the LGC. It is however not nearly
sufficient especially for those LGUs that experience damages from climate variability and extremes almost
seasonally. The PSF is available to all LGUs and is accessible on demand provided compliant proposals
are submitted and approved. An important information gap is the yearly total investment of LGUs versus
the actual funds needed to implement required DRR and CCA.
Limited private sector engagement for adaptation and resilience
Investments of the private sector in DRR and CCA are essential to beef up the efforts of the government.
However, the framework for motivating private sector investments on CCA and DRR still needs to be set in
place to ensure that the goals of promoting security against climate related and other risks, and of ensuring
acceptable returns to investments are properly weighed against each other. Potentially as can be inferred
from limited information about private sector reclamation project proposals, the private sector could play a
significant role in reducing flood damages along the coastal areas. This however needs to be evaluated
carefully to ensure that adverse environmental and social impacts and other related externalities are
avoided.
Limited accessibility of the poor sector to adequate basic services
Foremost of this barrier is the incapability of the poor sector that are settled in areas with high exposure to
climate related and other natural disasters to access the limited government assistance for onsite DRR and
CCA projects and for resettlement to safe and economically viable sites.
Limited access to risk reduction facility
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▪

▪
▪

▪
▪

▪

Risk sharing and spreading in DRR and CCA in the MBA has long been caught in the inception stage as it
is in the entire country. Mechanisms for insuring government and private real properties that are vulnerable
to floods and other related risks especially along the coastal areas of Manila Bay are still limited.
Displacements of people in MB area of influence
Inadequate actions to reduce the displacement of people in vulnerable lowland and upland agricultural
lands, and forestlands contribute to migration in unsafe and vulnerable settlement areas. People whose
farms and other sources of income in these areas that were rendered unprofitable by climate change
related and other natural hazards are forced to seek new livelihood opportunities in metropolitan areas.
Due to unaffordability of safe housing most of them end up in areas that are unsafe for habitation enlarging
the risks of disasters in these areas.
Inadequate program to address vulnerability of MB area of influence to climate change related and other
natural hazards
Impacts of disasters such as typhoons, extreme rains and landslides in the upstream areas normally
cascade into the coastal and marine areas. Enhancement of soil erosion increases the amount of
sediments that are eventually deposited along the streambeds, coastal areas and in marine areas. Portion
of the sediments transported to the marine areas end up smothering corals. Sediments that are deposited
along streambeds reduce the capacity of the streams to drain storm water without causing floods.
Disjointed approach to DRR and CCA and the inadequate collaboration of concerned NGAs hinder the
development and implementation of comprehensive and integrated strategies across land and seascapes
to reduce the interconnected risks and vulnerabilities from the ridge to the coastal and marine areas.
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5

Systems Analysis

5.1

Base Case and Gap Analysis
Base Case in this study refers to the baseline situation in 2015 (since the study uses the 2015 data). Reference
Case on the other hand refers to the future situation with no change in status quo (i.e., policies, business-as-usual).
Target or objective refers to the ideal future situation or best case scenario that are measured in terms of the
corresponding indicators. The deviation of the reference case from the base case is referred to in this study as the
gap. Gaps will the the bases for identifying strategies and eventually PAPs that will need to be implemented in order
to fill in the gaps and achieve the best case. Table 15 shows the shortlisted indicators relevant to the objective or
target of a safe, resilient and adaptive Manila Bay ecosystems and communities. It is important to note that the
shortlisted indicators were selected primarily for developing the framework for the evaluation of PAPs proposals in
Manila Bay and are not meant to be the only indicators that will be monitored during the implementation of the PAPs.
The shortlisted indicators were selected mainly as measures of how proposed PAPs will impact on the safety,
resiliency and adaptive capacity of Manila Bay ecosystems and communities. These indicators will be part of the
long list of parameters that will be monitored during the implementation phase.

The main criteria for the selection of the shortlisted indicators are: availability of baseline data, quantifiability, and
predictability. As listed in Table 15, the 3 indicators selected measures the likely risks of ecosystems and
communities to various climate related and other natural hazards factoring the impacts of PAPs on its exposure,
vulnerability and adaptive capacity. The values of the indicators in 2015 representing the base case shall be
determined from available records of LGUs and concerned NGAs in time for strategy building. On the other hand the
values for reference cases in 2022, 2030, 2040 and 2100 shall be determined using appropriate predictive models
and tools. To the extent possible the risks associated with each of the hazards, i.e., river flooding, landslide, storm
surge, sea level rise, tsunami, and earthquakes along with risks associated with extreme rains and temperature shall
be predicted using available tools.
Table 15. Base case and reference case of shortlisted indicators.
Base Case
2015

Reference Case
2022

2030

2040

2100

Number of people and
households at risk of being
affected by disasters

TBD

TBD

TBD

TBD

TBD

Number of people and
households at risk of being
affected additionally by climate
change

TBD

TBD

TBD

TBD

TBD

Cost of damages (buildings,
houses agricultural, commercial
among others)

TBD

TBD

TBD

TBD

TBD

Target
Safe, resilient and adaptive
Manila Bay ecosystems
and communities

5.2

Indicator

Synthesis and Conclusion
The risks and vulnerabilities of the coastal and marine zone is interconnected with the risks and vulnerabilities of the
downstream and upstream zones of influence (Figure9). It is thus imperative that the DRR and CCA in the coastal
and marine zone must be integrated and coordinated with the DRR and CCA agenda in the zones of influence of
MBA. This requires a comprehensive assessment of the risks and vulnerabilities of the entire MBA in order to find
lasting and complete solutions to the problems associated with climate and disaster risks. Understanding how the
risks and vulnerabilities of the different MBA zones are linked to other development related stressors and PAPs will
also clarify the windows of opportunities for ensuring that DRR and CCA in the coastal and marine zone will be in
synergy with other DRR and CCA initiatives in the MBA and with the pursuits of other development goals.
At present the understanding on the interplay of risks and vulnerabilities across the entire MBA land and seascape is
at best partial and requires full attention if the resilience and sustainability of Manila Bay is to be realized.
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Comprehensive risks and vulnerability assessment and its application in updating all relevant development plans at
all levels is mandatory. For this to happen all government agencies especially the LGUs need to be empowered skills
and logistics wise if they are expected to be in the forefront of this endeavor. So much is also needed in setting in
place institutional mechanisms that will uproot the deeply embedded culture of individualism and facilitate
interagency and inter-LGU collaboration. There is a need to build on the interagency mechanisms set in place
through the Mandamus Order to further animate the aggrupation of government agencies as one unified unit.
Likewise much needs to be done in improving the availability of and access to dynamic datasets, information and
knowledge on climate and disaster risks, impacts, and adaptation and resiliency of human and natural systems. This
will require investments on monitoring how the natural and human systems interact within the MBA and how these
systems change through time. Important to note here that the call to action now to address the clear and present
dangers should be heeded even if these facilitating conditions are yet unmet. This however should not also be taken
as devaluing the urgency to set in place the enabling policy, institutional and technological climate for effective DRR
and CCA in the MBA.
Climate Change

Earthquake

Land Conversion

Law Enforcement Failure

Fragmented Devt

Population Growth

Poor Waste Management

UPSTREAM MBA ZONE OF INFLUENCE
Illegal Harvesting

Forest Cover Loss

Soil Fertility Loss
Migration

Encroachment

Soil Erosion/Landslide

Loss of Livelihood
Siltation, Water Pollution

Ecosystem Services Degradation

Biodiversity Loss

Displaced People/Communities

Excessive SRO

DOWNSTREAM MBA ZONE OF INFLUENCE
Floods

Soil Fertility Loss

Crop Loss

Migration

Soil Erosion

Property Loss

Mortality

Displaced People

Siltation, Water Pollution

Excessive SRO

COASTAL AND MARINE ZONE
Sea Level Rise
Floods

Storm Surge/Tsunami

Loss of Land

Crop Loss

Migration

Land Subsidence

Coastal Erosion

Property Loss

Saltwater Intrusion

Mortality

Displaced People

Coastal/Marine Ecosystem Degradation

Decreased Fishery

Figure 29. Interconnected risks and vulnerabilities of the coastal and marine zone, downstream zone of influence and upstream
zone of influence.
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Loss of
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Figure 20. Key issues and concerns on DRR and CCA in MBA.
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It can be inferred from Figure 2 that from among the various issues and concerns pertaining to DRR and CCA, those
that are keys to the promotion of the resiliency of human and natural systems in MBA include flooding in coastal
zone and zone of influence, migration to and from the coastal areas, protection of inland forests, mangroves and
marine ecosystems, enhancing the adaptive capacity of informal settlers, and enabling the LGUs, NGAs, private
sector, academe and other service providers.
Flooding is still the most frequently occurring disaster event in the MBA. Coastal flooding is periodically triggered by
tidal movement that is aggravated by sea level rise and surges of waves courtesy of strong cyclones. During heavy
rains overflowing of riverbanks due to high volume of stormflows and the shrinking waterholding capacity of rivers
and drainage systems due to clogging and sedimentation commonly occurs that inundate farms, residential and
urban areas. This is aggravated by the expansion of impervious surfaces associated with urban development that
slows down infiltration of rainwater and surface runoff during heavy downpour. Relatedly, the exposure of large
number of informal settlers vulnerable to flooding is a concern associated with enhancing coastal and riverine
defences and enhancing implementation of unplanned and planned adaptation measures. Specifically the expansion
of informal settlements along the coastal and riverine zones should be addressed. The lack of access of informal
settlers to safe and affordable housing deserves attention. This is connected to concerns on inclusive growth to
reduce the number of those that capture limited benefits from development diminishing their ability to adapt to or
avoid flocking to areas exposed to risks of flooding.
Concerns on flooding from overflowing rivers is closely linked to the strict enforcement of laws and regulations
governing land development and protection of the forests and other ecosystems that perform vital disaster mitigating
functions. Land development need to ensure that the natural capacity of an area to safely drain stormflows are not
breached or is enhanced by built up drainage. Expansion of agriculture and conversion of forests and other natural
wild lands arising from growing population and increasing economic development activities in the MBA are concerns
needing careful attention. This covers concerns on putting in place a more orderly and clearer system for land
conversion and development especially at the local level. In addition there is also a concern on how to maintain the
productivity of lowland and upland agricultural areas amid increasing stress from climate change, variability and
extreme events that can help minimize displacement of farmers and their migration to unsafe areas.
Degradation of coastal and marine ecosystems has been a perennial concern over the last few decades largely
attributable to inflow of polluted and sediment loaded freshwaters from upstream areas, and unsustainable fishery
and land development along the coast and in the zone of influence. Increasingly climate change and climate
variability are compounding these problems especially sea level rise and the rising temperature and acidity of
seawater in the bay. Related concerns in this case are how to promote sustainable fishery, and how to enhance the
regulation of land development to prevent encroachment in critical ecosystems and minimize adverse impacts on
surface and groundwater systems.
The LGUs, several NGAs, academe and the private sector play vital variable roles in DRR and CCA. Local
governments are by law in the forefront of DRR and CCA. The LGUs set the policy and institutional climate at the
local level that are either facilitating or constraining DRR and CCA. LGUs are expected to set the pace by integrating
DRR and CCA in its updated CLUPs and CDPs. These updated plans are supposedly to serve as the common
frameworks for implementing DRR and CCA in vulnerable and high risk areas including informal settlements,
mangroves and other coastal, marine and terrestrial ecosystems, residential, commercial and agricultural areas. The
concern however is the usually inadequate capability of the LGUs to integrate properly DRR and CCA into its
updated CLUPs and CDPs. Likewise, the will and ability of the LGUs to effectively execute the CLUPs and CDPs is
a concern expressed by stakeholders themselves. Linked with this is the concern on the weak integration of plans
and programs of LGUs, NGAs, private sector and the academe and how to address the disconnect of plans and
programs across sectors. In particular there is a concern on private sector investments that may be sensible
economically but could have unexpected negative consequences such as enhancing degradation of ecosystems,
increasing risks and vulnerabilities, and driving migration to unsafe areas. A few government agencies and other
stakeholders have pointed out the need for comprehensive environmental assessment of development projects and
programs as a potential tool to ensure that all potentially damaging impacts are fully understood and estimated. The
challenge is how to promote the readiness of DENR and other concerned agencies to use such tool as SEA in
undertaking comprehensive environmental assessment for Manila Bay and the entire MBA vis a vis seascape and
landscape use and development.
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