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Ecosystems are interconnected; what happens 
in one will ultimately affect the other.  Forest 
denudation, for example, results in soil erosion 

causing siltation of rivers and estuaries.  Improperly 
managed solid waste/waste water end up in coastal areas 
and pollute these resources, a major source of food and 
livelihood for millions of Filipinos.  Development efforts 
– establishment of industries, ports, tourism programs, 
various sources of livelihood – also have to take into 
consideration the carrying capacity of our environment 
and natural resources.

The Integrated Coastal Resources Management 
Project (ICRMP) promotes the “ridge-to-reef” approach 
in managing coastal resources.  This management 
approach -- addressing threats in the uplands, lowlands 
and coastal areas in an integrated way -- is expected 
to result in the development of coastal resources that 
is sustainable, allowing these resources to continue 
providing environmental services to support livelihood, 
eco-tourism, industrial and other socio-economic 
activities.

The ICRMP is a seven-year project (July 2007 
to June 2014) implemented by the Department of 
Environment and Natural Resources (DENR), Bureau of 
Fisheries and Aquatic Resources (BFAR) and Municipal 
Development Fund Office (MDFO). It aims to follow the 
“ridge-to-reef” approach for sustainably managing the 
coastal resources and to increase income of the fisher 
folks by providing them greater access to livelihood 
opportunities. Its implementation is supported by US 
$33.8M loan proceeds from the Asian Development 
Bank (ADB) and US $9M grant proceeds from the Global 
Environmental Facility (GEF). 

SCOPE AND COVERAGE

The project covers provinces and municipalities 
surrounding four “extremely high” marine biodiversity 
corridors of national and global importance as identified 
by the Philippine Marine Biodiversity Priorities. These 
are: (i) the Babuyan corridor along the northern coast 
of Luzon joining the Pacific Ocean and West Philippine 
Sea; (ii) the Ticao Pass-San Bernardino Strait-Samar 
corridor; (iii) the Daan Bantayan corridor straddling the 
Visayas Sea and the Tañon Strait; and (iv) the Pujada 
Bay corridor, an important point of convergence of 
bioregions of the Pacific Ocean and the Celebes Sea. 
The Zambales marine ecosystem in the Sulu Sea and 
the Bohol small-island marine ecosystem between the 
Bohol Sea and Sulu Sea were added to the project areas 
for their “high” to “very high” priority marine biodiversity 
significance and proximity to marine corridors. 

The project covers 80 municipalities as shown in the 
map and table below:

EXPECTED OUTCOME
Sustainable Management of 
coastal resources and increased 
income for coastal communities

EXPECTED IMPACT
Enhanced coastal resources

ICRMP Background
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PROJECT COMPONENTS

Component A - Policy and Institutional 
Strengthening and Development

This component aims to (i) rationalize Government 
policy for ICRM and improving coordination 
mechanisms, (ii) strengthen national and local 
government institutional capacity, and (iii) develop a 
performance-based incentive and disincentive system 
for local governments. Major accomplishments include 
(i) development of the National Integrated Coastal 
Management (ICM) Program as mandated by the EO 533, 
(ii) completion of various policy studies (e.g. Mangrove 
Management, Foreshore Management, User’s Fees 
and Resource Rents, Environmental and Social Impact 
Assessment, Live Reef/Food Fish Trade,  etc.) which 
provide corrective measures recommendation on 
policy weaknesses and legal gaps in the management 
of coastal zones and habitats, (iii) provision of trainings 
on Biodiversity Conservation, Gender Sensitization, 
Environmental Assessment and Review Framework, 
MPA Networks and Institutional Arrangements, Initial 
Environmental Examination, for hundreds of staff from 
DENR and participating municipalities.

Component B - ICRM and Biodiversity 
Conservation

This component promotes basic ICRM and 
biodiversity conservation practices.  Technical 
assistance was provided to participating LGUs to 
develop and adopt municipal ICRM plans that shall 
guide local development initiatives towards sustainable 
management of coastal resources.  In 2011, 63 out of 80 
LGUs have already allocated budget to implement ICRM 
plans.  The component also supports the rehabilitation 
and reforestation of mangrove and watershed areas 
with active participation of local communities, 
complementing the National Greening Program (NGP). 
The project already rehabilitated and reforested about 
2,000 hectares of mangrove and about 7,000 hectares of 
watershed. Other on-going assistance to LGUs include 
development/adoption of Marine Protected Area (MPA) 
Management Plans, development of conservation 
projects, among others. 

Component C - Enterprise Development and 
Income Diversification

Implemented in collaboration between BFAR and 
DENR, this Component is committed to provide the 
municipal fisherfolks with supplementary income 
and reduce their reliance on fishing by promoting 
environment-friendly and sustainable enterprises and 
livelihoods (e.g. natural salt production, reef discovery, 
etc.). Assistance is on-going to establish about 370 
enterprises/livelihoods that would benefit thousands of 
households in the project sites in 2012 to 2014.

Component D - Social and Environmental 
Services and Facilities

In collaboration with the Municipal Development 
Fund Office (MDFO), DENR provides assistance to LGUs 
in realizing basic social services requirements of coastal 
communities and to complement with LGU efforts 
to address coastal pollution and mitigate resource 
degradation. Technical assistance is on-going to LGUs 
for the development, appraisal and approval of about 
30 infrastructure sub-projects (e.g. sanitary landfill, 
materials recovery facility, slaughterhouse, water 
supply, etc.) amounting to roughly PhP 300M.  

Map of the covered provinces under the ICRMP.
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(Clockwise from top left) For Component A, a series of planning and review workshops have been conducted, such as the 
Environmental Assessment and Review Framework for ICRMP Subprojects; For Component B, rehabilitation and reforestation of 
mangrove forests and watershed areas have complemented the DENR’s National Greening Program (NGP); For Component C, 
environment-friendly and sustainable enterprises, such as eco-tourism, have been promoted and implemented by the DENR and 
DA-BFAR; For Component D, the DENR assists LGUs to develop, appraise, and approve infrastructure sub-projects
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Foreword

It is infallible to say that the activities on land always affect that of the seas. The ongoing pursuit to harmonize 
land-related policies with the coastal and marine waters management plans underscores the role of then Coastal 
and Marine Management Office (CMMO), now a Division under the Biodiversity Management Bureau –  Coastal and 
Marine Division (BMB-CMD). Guided by Executive Order No. 533, which adopts Integrated Coastal Management 
(ICM) as the national strategy for the sustainable development of coastal and marine environment, one of CMD’s 
thrust takes form through the Integrated Coastal Resources Management Project (ICRMP), a seven-year project 
funded by the Global Environment Facility (GEF), Asian Development Bank (ADB) and the Government of the 
Philippines (GOP) with a goal of strengthening coastal resource management through ridge-to-reef perspective. 

One of the milestones of ICRMP is to examine and assess present practices, policies, and legal frameworks 
to help improve coastal resource management in the country. Policy studies enable planners and implementers 
to reflect on the present gaps and reconfigure a better suited management strategy for an efficient, sustainable 
and equitable practice. What better way to protect, conserve, and manage our resources than to be equipped with 
scientifically sound policy studies.

At a closer look, this Coastal Environmental Hazards Management Policy Study scrutinized: a) how climate 
change adaptation (CCA) and disaster risk-reduction (DRR) were conceptualized under RA 9729, the Climate Change 
Act of 2009, and RA 10121, the Philippine Disaster Risk Reduction and Management Act of 2010, respectively; b) 
how they were translated into the management plans and sectoral policies; and c) how these percolated through 
implementation in the local level as observed in the case of Masinloc, Zambales’ condition and existing practices. 
Coastal Environmental Hazards Management as strategic framework for ICRM plans subsumes vulnerability 
assessment as melding platform to mainstreaming CCA/DRR strategies and maintaining sustainable connection 
among stakeholders.

As pervasive as natural environmental hazards, integration of CCA and DRR to management plans of our coastal 
communities is deemed important. It allows breadths for mitigation and resilience for both the local populace and 
the coastal resources they protect and depend on.

Theresa Mundita S. Lim
 Director

Biodiversity Management Bureau 
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Message

Coastal thriving communities, about 70 per cent of the country’s total municipalities, depend upon the natural 
resources and services that the ocean could offer. The continued use and extraction of these resources creates 
an irreversible pressure to the coastal and marine ecosystem which backlashed on the welfare of the coastal 
communities themselves. . The need to revamp such practice through a highly sustainable and efficient coastal 
resource management is deemed important.

The inception of the Integrated Coastal Resources Management Project (ICRMP), through the joint funding 
of Global Environment Facility (GEF), Asian Development Bank (ADB), the Government of the Philippines (GOP), 
proved to be an inspiring catalyst for that integrative and ecosystem-based initiative of coastal management and 
development. The Project, with its four components, aims to provide mechanisms and tools through policy studies 
and research to enhance strategic plans and practices of coastal managers, enrich marine resources through  the 
provision of environmentally-sound projects, support and capacitate self-reliant groups and local communities 
through eco-tourism or alternative livelihoods, and facilitate the establishment of social infrastructures to benefit 
coastal communities. As the Project ends this June 2014, we are very optimistic to have seen and experienced the 
impacts of its seven-year run.

This publication, Policy Study on Coastal Environmental Hazards Management, is one of the many reified 
versions of our efforts. It examines the strength of our existing management policies, legal instruments, and 
practices on addressing vulnerability of our coastal and marine environment and that of the coastal communities 
by looking into the integral advantage of climate change adaptation and disaster risk reduction into the system. 
Through this, our policy makers and resource managers could revolutionize their methods in protecting, conserving 
and enhancing our coastal and marine environment for the benefit of the generations to come.

Rommel  R. Abesamis
Assistant Secretary

Foreign Assisted and Special Projects Office
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Message

In over thirty years of committed service and management of our coastal and marine resources, 
adopting the Integrated Coastal Management (ICM), through Executive Order No. 533, has proven to be an 
overwhelmingly challenging endeavor. The ICM takes a more holistic and ecologically sound approach, which 
requires integrating the dynamics of land activities and their effects to the drainage coast and adjacent marine 
environments, rectifying the notion that coastal and marine ecosystems are isolated environments devoid of 
external stresses from the land.

       The Department of Environment and Natural Resources adopts the ICM approach through the 
Integrated Coastal Resource Management Project (ICRMP), funded by the Government of the Philippines, 
Global Environment Facility, and the Asian Development Bank. The ICRMP facilitates the goals of the ICM 
by 1) strengthening the management of coastal and marine resources, 2) empowering self-reliant groups 
in managing marine protected areas, 3) undertaking rehabilitation and enhancement measures for marine 
resources, and 4) capacitating the coastal communities through infrastructure development.

       This publication on coastal environmental hazards management is one helpful tool that integrates 
climate change adaptation and mitigation, and disaster risk reduction measures in shaping a resilient marine 
and coastal resource management framework. How it warrants competent knowledge and understanding 
of coastal environment and communities’ vulnerabilities and mutisectoral participation is reflective of the 
perspective of ICM. 

       We are consumers, likewise benefactors, of coastal and marine goods and services; it is, therefore, 
appropriate only that as errant participants to this natural enterprise, we should involve ourselves in this life-
long duty of protecting and conserving our marine and coastal resources.

Ramon J.P. Paje
  Secretary

Department of Environment and Natural Resources
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Introduction

This book is the seventh in a compilation of ten technical and policy papers on Integrated Coastal 
Management (ICM) in the Philippines. The compilation entitled Sustaining our Coasts: The Ridge-to-Reef 
Approach aims to provide decision makers, managers and field implementers with a sound policy environment 
for ICM.

The Policy Study on Environmental Hazards Management tackles on the limitation of frameworks of 
management plans for the coast and marine environment in terms of adaptation to environmental hazards 
such as climate change and natural disasters, given the broadened scope of ICM. In this line, a review of the 
existing laws – RA 9729 (Climate Change Act, 2009) and RA 10121 (Philippine Disaster Risk Reduction and 
Management Act, 2010) – allowed how these coastal environmental hazards be interpreted and incorporated 
to develop a more integrative and resilient policy. The case of Masinloc in Zambales was also visited in order to 
capture the reality of how such plans or policies works or fails. Moreover, a multifaceted look into vulnerability 
and its assessment strategies enabled how climate change adaptation and disaster risk reduction (CCA/DRR) 
be incorporated in management plans and policies such as that of ICRMP.

With more than three decades of experience in coastal resources management, the Philippines has 
undertaken a progressive journey towards ICM. Managing the coastal and marine resources has progressed 
into taking on a “ridge-to-reef” approach that is integrative, holistic, multi-sectoral, and ecosystem-based, in 
order to address the inter-linkages among associated watersheds, estuaries and wetlands, and coastal seas. 
Significantly, Executive Order No. 533, which was issued on 6 June 2006, has adopted ICM as the national 
strategy and policy framework to ensure the sustainable development of the coastal and marine environment 
and resources. Alongside this major landmark in the history of ICM development is the opportunity to 
strengthen ICM practice in the country through the ICRMP. 

The DENR, in consultation with other concerned agencies, sectors and stakeholders, has conducted policy 
and technical studies on user fees and resource rents, mangrove management, foreshore management, impact 
monitoring, and management effectiveness tracking for Marine Protected Areas. The results of these studies 
have been packaged into a compilation of technical and policy papers comprising:

1. National Integrated Coastal Management Program (NICMP) for Sustainable Development of the 

Coastal and Marine Environment and Resources of the Philippines;

2. Mangrove Management;

3. The Emerging Challenges of Foreshore Management: A Review of Foreshore-related Laws and 

Policies, Institutional Arrangements and Issues;

4. User Fees for Marine Protected Areas and Resource Rents for Major Coastal Habitats;



Jacob F. Meimban, Jr.
 Executive Director

Coastal and Marine Management Office
Biodiversity Management Bureau

5. Environmental Impact Monitoring System (EIMS); Management Effectiveness Tracking Tool (METT) 

for MPA;

6. Environmental and Social Impact Assessment;

7. Environmental Hazard Management

8. Incentives Disincentives System; and

9. Live Reef/Food Fish Trade

May this compilation direct, guide, and support implementers from concerned government agencies and 
local government units, including private and public sectors, and other stakeholders, and ultimately, attain the 
expected outcome of sustainably managed coastal resources and increased income for coastal communities.
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About the Papers

Environmental and Social Impact 
Assessment (ESIA)

This policy study involved the formulation of Environmental 
and Social Impact Assessment  (ESIA) tool for the planning 

and regulation of small scale economic activities (SSEAs) 
within the coastal zone that have continued to expand and 
proliferate and threatened the ecological integrity and 
productivity of coastal habitats and resources. The ESIA tool 
is designed for use in the assessment of the environmental 
and social impacts  of SSEAs and similar small scale projects 
that fall outside the coverage of EIS system. The application 
of the ESIA is needed to safeguard the coastal environment 
and communities from potential individual and cumulative 
adverse impacts of SSEAs. 

The ESIA policy study is intended to support and 
benefit two components of the Integrated Coastal 
Resource Management Project (ICRMP) implemented 
by the DENR-BMB and DA-BFAR, namely: Policy and 
Institutional Strengthening and Development (Component 
A) and Enterprise Development and Income Diversification 
(Component C).

The main objective of the study is to develop the ESIA tool 
and mainstreamed it in the regulatory and planning processes 
of LGUs. As an integral component tool in the regulatory 
process of the LGUs, environmental and social safeguards 
are carried out in the design and operations of small scale 
economic activities being undertaken by the communities 
and formal business establishments which have adverse and 
detrimental impacts on the coastal environment. Likewise, 
the application of ESIA tool in the local development planning 
such as the preparation of Integrated Coastal Resource 
Management Plan (ICRMP), Comprehensive Land and Water 
Use Plan (CLWUP) and the Comprehensive Development Plan 
(CDP) enhances the enviromental soundness of these plans.

With the use of the ESIA as a regulatory tool, the LGUs at 
the municipal and Barangay levels are capacited to regulate 
and  guide the proper undertaking of economic and business 
activities in the design and implementation of their income 
diversification projects and livelihood activities that fall 
outside the EIS system.

The study also conducted the review of relevant laws, 
related studies and frameworks to provide the foundation 
and legitimization in the formulation, application and 
institutionalization of ESIA for SSEAs.

Environmental Hazards Management 
(EHM)

The coastal areas in the country including those globally 
important biodiversity corridors of the ICRMP project 

sites are highly susceptible and vulnerable to natural hazards 
such as storm surges, sea level rise, flooding, beach erosion 
and siltation, among others. In addition, both coastal habitats 
and human communities are also exposed to man-made 
or induced hazards such as pollution from household and 
industrial wastes, oil spill, and algal blooms. The increasingly 
felt impacts of global warming on coastal environments 
further threaten the long-term ecological integrity and 
productivity of coastal habitats consequently affecting the 
welfare of its dependent fishing communities. These threats 
need to be addressed in the planning and development 
program implementation of Integrated Coastal Resources 
Management particularly at the local level. 

Recognizing the need to integrate environmental hazard 
and disaster risks management in the ICRM planning and 
implementation, the ICRMP has provided support to the 
conduct of a policy study on Coastal Environmental Hazards 
Management. The aim of the study is to integrate hazard, 
vulnerability and risk with the ICRM plans and processes to 
better address the management of these issues in their proper 
context.This study also aims to address the lack of tools for 
coastal vulnerability assessment and for mainstreaming 
CCA and DRRM into the CRM planning process and program 
implementation. 

This policy study on EHM supports the objectivesof 
Component A in terms of LGU institutional capacity 
strengthening in hazards assessment and management 
planning.  At the same time, the EHM study project also 
contributes to the objectives of Component B on ICRM and 
Biodiversity Conservation by integrating natural and man-
made disaster risk reduction strategies and measures in 
the ICRM Plan and program implementation to protect and 
conserve biodiversity assets.

The hazard assessment tool and management guidelines 
generated by the EHM study project are very useful policy and 
planning instruments needed by LGUs in their management 
of their coastal environments and communities.The EHM 
strategies and guidelines will serve as guideposts to LGUs in 
making their ICRM plans and programs disaster-risk sensitive 
and responsive.  
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Incentives Disincentives System (IDS)

The prospect of being certified or cited for good 
environmental governance, in and by itself, may be 

insufficient to spur LGUs to start or continue doing sound 
coastal management practices. In fact, it was noted that the 
lack of incentives had deterred some LGUs from participating 
in the CRM certification process under the CRMP.  The 
challenge lies in how to encourage LGUs to adopt and sustain 
their sound coastal resource management endeavors while 
ensuring that these are consistent with national programs.  

Under the ICRMP, an I/DS is intended to be the reward/
penalty package augmentation to the CRM certification 
system and EcoGov Index. It is a compliance enforcement 
mechanism based on the motivational force of economic/
financial rewards and punitive measures. The rationale 
for the I/DS system is grounded on the assumption that 
incentive-based instruments may be more effective than 
their regulatory counterparts in terms of ensuring compliance 
by LGUs with national standards for ICM practices. 

Economic incentives and disincentives are numerous 
and varied. In this study a performance-based incentive/
disincentive system (I/DS) was developed targeting local 
governments units (LGUs) that would linked to the coastal 
resources management (CRM) certification system as well 
as the environmental governance index (EcoGov Index) 
validation and evaluation tools produced and implemented 
under previous initiatives on management of coastal 
resources.

Live Reef/Food Fish Trade (LRFFT)

The live reef/food fish trade contributes significant 
economic value to the country in terms of export 

earnings. However, despite the existence of laws that prohibit 
exportation of reef fish taken from the wild, the concern on 
the diminishing population of reef fish species has reached 
alarming levels.

It is in this regard that BFAR has engaged the Consultant 
to assist in the crafting of appropriate policy/ies on and 
regulatory strategies for the live reef fish trade. The role of 
the Consultant, as defined in the Terms of Reference of the 
Service Contract, includes the compilation and review of 
policy documents on sustainable live reef fish trade and other 
related policies specifically the Implementing Rules and 
Regulations (IRR) of Republic Act 9147; the recommendation 
of appropriate amendments to Republic Act 8550, particularly 
section 61 and other related policies; the recommendation of 
appropriate regulatory instruments; and the formulation of 
operational guidelines. The Consultant will be supported by a 
Scientific Advisor who will undertake the scope of work that 
is scientific or technical in nature.

The assignment is a positive step by the Government 
of the Philippines to conserve populations of coral reef 
fishes in the Live Reef Fish Food Trade (LRFFT). The trade is 
valued at USD 30 million in the Philippines and about half 
of this (USD 18 million) is from Palawan export production. 
The management of this important marine resource will 
benefit of the Filipino people and the global community by 
meeting international commitments under the Convention 
on Biological Diversity (http://www.biodiv.org) and the Code 
of Conduct for Responsible Fisheries (http://www.fao.org).
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Environmental Hazards Management

I. RATIONALE AND BACKGROUND

The Integrated Coastal Resources Management 
Project (ICRMP) is a six-year project that 
started in June 2007, funded under ADB loan 

and GEF Grant, aims at promoting the sustainable 
management of coastal resources in support of local 
economic activities of coastal communities through 
enhanced coastal resources. It works to address critical 
issues in the sustainable management of marine and 
coastal resources through its four components, namely: 
Component A. Policy and Institutional Strengthening 
and Development; Component B. ICRM and Biodiversity 
Conservation; Component C. Enterprise Development 
and Income Diversification; and Component D. Social 
and Environmental Services and Facilities.

This Policy Study on Environmental Hazards Man-
agement, aligned to the first component of the Pro-
gram, examines the policy setting and how present 
coastal management systems factor in risks from cli-
mate-related hazards amid increasing challenges of 
environmental degradation. It explores how other local 
development processes link up with ICRMP processes 
through the case of Masinloc. As such the analysis and 
recommended guidance for mainstreaming disaster 
risk reduction and climate change are presented with 
reference to the coastal environment as an ecosystem 
– which the ICRMP strongly espouses. It is hooped that 
this Study would further ongoing efforts in the protec-
tion and conservation of biodiversity assets (Compo-
nent B).

ICRMP provides a highly participatory and inclusive 
mechanism for maintaining acceptable levels of use 

in the face of conflicting and competing demands on 
declining coastal resources, limited space, and financial 
resources for development within the context of ICRMP. 
It facilitates change from resource-use maximization 
to resource-use optimization while balancing goals 
of protection and broader development initiatives 
within the limits set by natural dynamics through an 
ecosystem-based management approach.

Despite efforts to manage trade-offs among 
competing and conflicting uses, coastal environments 
are under immense pressure largely from land-based 
activities. Here in the Philippines and elsewhere in 
developing countries, IUCN (2009) reports the existing 
drivers of change on coastal ecosystem that undermine 
its functioning like: 

	 over-exploitation of resources or higher de-
mand for ecosystem goods than can be sus-
tained such as overfishing; 

	 land use and land cover changes that increase 
sediment loading  or changes to habitats due 
to conversion to croplands and urbanization; 

	 invasive alien species are introduced species 
that compete and encroach  vigorously upon 
native species, with the potential cause severe 
economic damage; 

	 pollution from chemical waste and agricultural 
inputs; and

	mining and other resource extractive ac-
tivities in the upland and along shore
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On top of these is the threat of climate hazards 
that further compromise the ecological integrity and 
productivity of coastal habitats consequently affecting 
the welfare of its dependent communities. Rising 
temperature and changing precipitation patterns 
are leading to unprecedented hydro-meteorological 
changes that threaten biodiversity and the livelihoods 
dependent on them. Among these hazards are storm 
surge, flooding from sea level rise, coastal erosion and 
ocean acidification. These heighten the threat to critical 
coastal and near-shore resources and assets, and reduce 
foreshore land for other developments. 

As with the other coastal communities and key 
biodiversity corridors under the ICRMP, the municipality 
of Masinloc, Zambales resonates a similar state 
compelling coastal managers and stakeholders to scale 
up strategies to effectively mitigate both the impacts 
of environmental constraints from multiple resource 
use and climate hazards, combined. While policies 
and mechanisms exist to address environmental 
degradation from complex and conflicting resource use, 
present coastal management system lacks measures to 
cushion the impacts of climate hazards.

This Policy Study elaborates the key policy gaps 
in the planning and implementation of the ICRMP 
program in Masinloc is as far as managing coastal 
hazards is concerned, and recommends policy options 
and practical tools to integrate the perspective of 
climate hazards in the overall management of coastal 
resources.

Focused on Coastal Environmental Hazards 
Management (EHM), this Study examines the 
effectiveness of policies, national and local, in 
terms of disaster risk reduction and climate change 
adaptation in coastal areas. It also looks at the ICRMP 
policy-making process, zeroing in on measures to 
mainstream vulnerability and risk in the ICRMP, 
thereby better informing policies and implementation 
strategies. The vulnerability assessment tool and 
policy recommendations in this Study hope to equip 
the ICRMP stakeholders with supplement policy-
making instruments to rationalize local policies and 
management strategies-- making their ICRM plans and 
programs risk-adaptive.

II. OBJECTIVES, OUTPUTS AND 
SCOPE

This study set to: 

a. Assess relevant policies governing ICRMP, di-
saster risk management and climate change 
adaptation, and surface key policy gaps that 
limit the potential for DRR and CCA in coastal 
environments;

b. Formulate framework for mainstreaming disas-
ter risk reduction and management and climate 
change adaptation into the ICRM process sub-
sequently in the land use plan;

c. Develop a practical tool to guide LGUs in assess-
ing the vulnerability of coastal environments 
and communities to natural hazards towards 
effective management of risks brought about 
by flooding from seal level rise, storm surges 
and coastal erosion; and

d. Recommend strategies for DRR suitable for the 
coastal sector based on the NDRRM framework 

III. SCOPE AND LIMITATIONS OF 
THE STUDY

Figure 1. Map of Masinloc, Zambales

The outputs of this study centers on the coastal area 
of Masinloc, Zambales as the case study site and 

its vulnerability to climate hazards namely flooding 
from seal level rise, storm surge and coastal erosion.  
The policies and tools recommended here focuses 
on how   disaster risk reduction and climate change 
adaptation can be mainstreamed in the ICRMP process 
and plan.  The proposed DRR strategies and measures 
will focus on the pre-disaster phase, more specifically, 
the prevention, mitigation and preparedness aspects of 
the pre-disaster phase will be the mains subjects of this 
EHM study.

This proposed framework for mainstreaming 
climate change adaptation and disaster risk reduction 
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in the ICRMP will be piloted in the Study site to surface 
operability concerns and facilitate refinements to the 
framework and its attendant tools. Those involved 
in the ICRMP planning and implementation will be 
involved in the use of the vulnerability assessment tool 
and mainstreaming method.

A review of secondary data, site observation and key 
information interviews with ICRMP stakeholders aided 
the development of this study. Limitations in local data, 
specifically spatial, were addressed through secondary 
sources from local and foreign studies on similar coastal 
environments.

IV.STUDY FRAMEWORK

ICM is defined as a natural resource and environmental 
management framework, which employs an 

integrative, holistic management approach and an 
interactive planning process in addressing the complex 
management issues of the coastal area. The major goal 
is to attain sustainable coastal development including 
maintaining the functional integrity of ecosystems 
(Chua 2008). In the Philippines, ICRMP adopts the ridge 
to reef approach to managing coastal ecosystems. As 
such it consists of activities that achieve sustainable 
use and management of economically and ecologically 
valuable resources in coastal areas, and consider 
interaction among and within resource systems as well 
as interaction between humans and their environment 
(Philippine Coastal Management Guidebook Series 
2001). 

Figure 2. Ridge-to-Reef Ecosystems

services that coastal and marine systems provide for 
human communities. Among these services support 
commercial, recreation, food from fisheries, renewable 
energy from wind or waves, and protection from 
environmental hazards as sedimentation from land-
based development. 

Within the purview of protection function provided 
by coastal and marine ecosystems, EBM offers 
valuable solution for harnessing coastal resources 
towards reducing risks from climate change and 
other potential natural disasters. This function is of 
particular relevance to disaster risk management and 
climate change adaptation as it is a meeting point for 
enhanced livelihood security for the poor and long-term 
management of ecosystems. 

Healthy ecosystems act as natural buffers against 
the impacts of extreme weather events. They protect 
physical infrastructure and increase the resilience 
of human systems to disasters. Coastal and marine 
ecosystems also play a crucial role in mitigating climate 
change through carbon sequestration. Besides, natural 
ecosystems offer a cost- effective way of DRR and CCA 
and form an integral part of the overall sustainable 
development strategy. Disasters are essentially a 
product of the hazards and the vulnerability faced by 
the ‘at-risk’ population minus the coping capacity

IUCN (2009) puts forward the concept of ecosystem-
based DRR and CCA, which anchors the management 
of natural resources on the interconnectedness of 
biodiversity, water, land, air and people that they 
constitute and support. It is based on equitable 
stakeholder involvement in land management decisions, 
land-use trade-offs and long-term goal setting. These 
are central elements to reducing underlying risk 
factors for disasters and climate change impacts. This 
current approach to dealing with climate disasters 
includes engineering and non-engineering initiatives 
with a sustained focus on reducing the vulnerabilities 
and increasing the coping capacities of the at-risk 
population. In Asia, ‘hard’ engineering solutions (use 
of technologies and the design of climate-resilient 
infrastructure) and ‘soft’ nature-based solutions such 
as barrier islands, mangroves and coastal wetlands 
are becoming an integral part of the overall DRR and 
CCA strategies to cushion the impact of violent coastal 
storms.

Although disaster risk management, ecosystem 
management, development planning and climate 
change adaptation (CCA) institutions each have their 
own specific set of stakeholders, goals and actions, a 
number of these are interrelated (Figure 3). They each 
seek the overarching goal of sustainable development, 
human well-being and human security.  These four 
previously separate institutional spheres need to 
converge to form new procedures for integrated 
disaster risk management. Ecosystem management 
then becomes central to disaster risk reduction and 

UNEP (2011) explains that ecosystem-based 
management (EBM) or ecosystem approach (EA) goes 
beyond examining single issue, species or ecosystem 
functions in isolation. Instead, it recognizes ecological 
systems for what they are: a rich mix of elements that 
interact with each other in important ways especially 
for coasts and oceans. EBM recognizes that the 
welfare and health of environment and people are 
linked, and such linkage manifests in valuable natural 

climate change adaptation without which goals 
of human security and sustainable development 
cannot be achieved.
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Figure 3. Conceptual Linkage Among Development Planning, Ecosystem Management, DRR and CCA 
(Sudmeier-Rieux, K. and Ash, N. 2009)

One of the most pronounced findings of studies in 
Southeast Asia is that coastal environments are among 
the ecosystems that will likely sustain the most impact 
of climate change and natural disasters.  The UNEP/
COBSEA in the State of the Marine Environment Report 
for the East Asian Seas 2009 asserts that despite occupy-
ing less than 5% of the global land area, coastal areas of-
fer disproportionately more services relating to human 
well-being than most other and often larger ecosystems 
(Burke et al., 2001; MEA, 2005).  However, despite their 
value to people, coastal ecosystems around the world 
are fast degrading, with remaining areas increasingly 
vulnerable. Same report disclosed that coastal habitats 
are disappearing at a rate of 1.2 to 9% a year globally 
(four to ten times faster than that of the tropical rainfor-

est), and are currently considered the most at risk of all 
ecosystems on earth. 

This is confirmed by earlier studies such as the Mil-
lennium Ecosystem Assessment (2005), which project-
ed that climate change is likely to become one of the 
most significant drivers of biodiversity loss by 2100. The 
WRI in the Reefs at Risk Revisited in the Coral Triangle 
likewise cites climate change impacts on the decline 
of coral reefs in the region, and where Philippines is 
a major host.  The report says more frequent, intense 
and widespread warming of oceans lead to prolonged 
bleaching that can kill corals outright; while extreme 
weather events as storm surge reduce the reproductive 
potentials of corals and increase their susceptibility to 
diseases.  

Figure 4. (Burke, L. et. Al 2012. Reefs at Risk to Coastal Development, World Resources Institute)
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Owing to the foregoing trends on coastal resources in the Asian region, this study takes stock of relevant initiatives 
in the three dominant and interdependent policy areas that directly impact on the resilience of coastal ecosystems 
(Figure 5), namely: coastal management, CCA/DRR and local land use management. These underpin the necessary 
harmonization of operational and institutional processes such that each policy area contributes to the common goal of 
reducing the vulnerability of coastal ecosystems to the climate hazards and other pressures.  

Figure  5. Policy Areas Influencing Resilience of Coastal Environment

This study commences with the review of existing state of coastal environment of Masinloc looking at those 
issues driven by human activities, which are treated as pre-existing conditions that influence the sensitivity of the 
coastal environment.  Coastal hazards and potential impacts are then described as factors that can further affect the 
productivity of coastal ecosystems. Both pressures and drivers are reviewed against the policy setting of ICRMP and 
cross-referencing it with local land use policies and existing CCA/DRR initiatives.   The policy review verifies the extent 
to which coastal hazards are incorporated in decision-making, illustrated by the strategies outlined in current plans 
and regulations. It will also examine the policy-making process of ICRM to determine operational gaps that can be 
addressed practically. The gaps gleaned from these analyses guide the proposed framework for managing coastal 
hazards and vulnerability assessment.

 
Figure  6. Policy Study Framework on Coastal Hazard Management
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I. MUNICIPAL PROFILE

Masinloc is a first class municipality north of 
Zambales and lies on a coastal plain between 
the Zambales mountains to the east, and the 

South China Sea to the west. It is bounded on the north 
by the municipality of Candelaria; on the east by Mount 
Masinloc; on the south by the Municipalities Palauig 
and Iba; and on the west by Oyon Bay and Masinloc Bay.  

Masinloc, Zambales

The municipality has a total land area of 30,600 
hectares, including San Salvador, which is about 2.5 
km away from the mainland. Masinloc’s a total coastal 
length is 42.2 kilometers -- 27.7 km in the mainland, 4.8 
km in northern Panglit and 9.7 km in San Salvador Island 
(2010-2012 Masinloc ICRMP). Its municipal waters span 
16,003 hectares. (Figure 7)

Figure  7. Municipal Waters of Masinloc, Zambales
(Source: Masinloc ICRMP 2010-2012 accessed from ICRMP Website: ICRMP.denr.gov.ph)
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People

Thirteen barangays comprise the municipality of Masinloc - 11 of which are located along the coast.  As of 2010, 
the estimated population of Masinloc is 42,964 or about 9,495 households (NSO 2010 Census of Population). Inhobol 
and Bolaganon are the largest barangays although the latter is classified as rural (Table 1).

Table 1. NSO 2010 Census of Population of the 13 Barangays of Masinloc, Zambales

Barangay 2010 Population Classification

Baloganon   6,346 Rural  Coastal

Bamban 2,038 Rural Coastal

Bani 3,529 Rural Coastal

Collat 2,666 Rural Coastal

Inhobol 7,861 Urban Coastal

North Poblacion 1,651 Urban Coastal

San Lorenzo 2,858 Rural Coastal

San Salvador 1,875 Rural Coastal

Santa Rita 2,889 Rural Landlocked

Santo Rosario 1,901 Rural Coastal

South Poblacion 3,723 Urban Coastal

Taltal 4,502 Rural Coastal

Tauac 2,503 Rural Landlocked

Sources: NSO 2010 Census of Population; NSCB website; Masinloc ICRMP 2010-2012, ICRMP website

Land Use

About 70% of Masinloc’s land area (over 23000 hectares) is classified as forests, and almost 7000 hectares are 
devoted to agriculture, specifically rice and vegetable cultivation. Rice cultivation extended to the island barangays, 
which are also marine sanctuaries like San Salvador. Over 2500 hectares are built up land, for mixed uses and industrial 
activities.

Table 2. General Land Use in Masinloc as of 2009 and 2013

Land Use Area in Hectares

2009 2013

Built-up 1,326.00 2305

Industrial 1,254.00 (no data)

Agricultural 6,939.19 2283.75

Pasture Land (no data) 1964

Forest 23,328.60 21,364

Fishpond 252.21 252

Marshes (no data) 70

Rivers (no data) 558

Idle (no data) 1800

Ecotourism 50.00 (no data)

TOTAL 33,150.00

Sources: 2010 NSO Census of Population and Masinloc Office Website (accessed June 25, 2013)
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Local Economy

Masinloc is primarily dependent on agriculture, 
specifically crop production and fishing. This is followed 
by industry including mining. Service-based and tourism 
activities are evident in urbanizing barangays and 
coastal areas, respectively.  Trading activities rely on 
existing major road networks in the province including 
three (3) existing piers/wharves (NAPOCOR now AES- 
MPPCL Coal Fired Thermal Power Plant, Benguet 
Corporation and Matalvis Fish Port). These ports serve 
as critical transport hubs for commercial trading. 

Agriculture and Fisheries

Of the 6, 939.19 hectare classified as agricultural 
area, 420 hectares are irrigated while the 750 hectares 
are rainfed. Double cropping of palay is regularly 
practiced in areas where irrigation facilities are available. 

According to the ICRMP of Masinloc, Corn is also 
planted extensively next to rice, and used an alternative 
crop when climate is not favorable to rice cultivation. 
Vegetables, mongo and root crops are also cultivated in 
some parts but on a seasonal basis.  

Current problems in cited in the ICRMP are crop 
production are high cost of production inputs such 
as fertilizers, pesticides and other farm chemicals, 
unfavorable weather condition resulting to crop 
destruction and harvest reduction and lack of capital or 
financial assistance to support farm inputs.

 
As for fishing, which is the primary income source 

of 29% of households in Masinloc, the ICRMP reports an 
abundance of both fish and aquatic resources. Masinloc 
is known for high-market aquatic species like yellow fin 
(tuna), skipjack (roundscad), squid, octopus, lapu-lapu, 
sea urchin, sea cucumber, Spanish mackerel, seaweed, 
and other marine species. BFAR (2009) reports that 
in terms of intensity of commercial and local fishing 
activities, Masinloc is almost at par with Sta. Cruz.  

Mining 

Mineral resources in the area include chromite, 
iron/nickel, copper, zinc, limestone and white clay. In 
the past, there were two operating mines in the area, 
the Benguet Corporation chromite mine in Coto (baran-
gay Taltal) and the ACOJE copper mine in nearby Santa 
Cruz. Both mines are now closed. The chromite mining 
operation in Coto originally employed surface mining 

Figure 8. Mining Tenements Control Map – Region 3 (Source: MGB-DENR Website, 2004)
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method (open pit) up until 1991. Later, it shifted to sub-surface technique or tunneling.  Other mineral resources ex-
tracted in Masinloc include sand/gravel/boulders in barangays Bani, Taltal, Baloganon and Santa Rita, stone in Balo-
ganon, and chromite in Santa Rita and Taltal (DENR Profile, undated). 

As of November 2012, there are 13 mining applications for approved by the MGB-DENR, and expected to oper-
ate in Masinloc. (MGB-DENR: Mining Statistical Report – Approved and Registered Applications, November 25, 2012) 

II. STATE OF COASTAL ENVIRONMENT

Masinloc is one of the 9 localities covered by the Integrated Coastal Resource Management Project (ICRMP) in 
Zambales - along with Botolan, Cabangan, Palauig, San Antonio, San Felipe, Sta. Cruz, Subic and Candelaria.

Land Uses and Management Zones in Masinloc Coast

There are two main management zones identified in Masinloc, namely the upland and coastal zones. Upland 
zone is subdivided into production and protection zone, while the coastal zone has sub-management zones, namely: 
MPA zone, habitat enhancement and protection zone, tourism zone, navigation zone and fishery development zone 
(Figure 9).

Figure 9. General Land Uses in Masinloc Coast (2010 - 2012 of Masinloc, Zambales)
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Figure 10.  Masinloc Protected Seascape (2010-2012 ICRMP of Masinloc, Zambales)

ICRMP successes are gleaned from the perfor-
mance of each management zone. A key performance 
measure is the state of fish sanctuaries in the Marine 
Protected Areas where fishing is strictly prohibited. 
Sanctuaries are gauged in terms of health of coral and 
reef resources. 

According to the 2010-2012 ICRMP of Masinloc, 
the local coast generally enjoys abundant and healthy 
resources which significant ecological, scientific and 
educational values.  It has four Marine Protected Areas  
(MPAs) in barangays Bani, San Salvador, Taclobo and 
Panglit (Figure 10). As such buffer zones have been de-
lineated by the municipality to regulate access to these 
sanctuaries. In Panglit MPA for instance, a 91 hectare 
buffer zone has been defined to protect the 24-hectare 
sanctuary (Figure 11).

These MPAs are declared as Protected Seascape 
under Proclamation No. 231 on August 18, 1993, 
primarily to “protect and conserve the ecological, 
scenic, scientific and educational features of the area... 
to address the social and economic needs of the local 

communities without causing adverse impact on the 
environment”.  Focusing on coastal habitats, Masinloc 
ICRMP stakeholders closely monitors the health of 
coral reefs and reef fishes as indicator species directly 
supporting its fishing and ecotourism industries. 

 

Coral Reefs

The WRI (2011) reports that Southeast Asia contains 
one-quarter of the world’s mapped reefs. Indonesia and 
the Philippines account for a major portion of these 
habitats. Reefs in both countries are noted for extraor-
dinarily high levels of diversity, each containing at least 
2,500 species of fish. About 70% of the region’s popu-
lation lives within the coastal zone depending on these 
resources. Projections by the Population Reference Bu-
reau (Creel 2003) this figure Is likely double in 2025.

An estimated 2,000 hectares of coral reefs in Masin-
loc are widespread except for Oyon Bay up to Collat and 
southeastern San Salvador Island. 
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Figure 11. Buffer Zone of MPA (2010-2012 ICRMP of Masinloc, Zambales)

The Department of Agriculture-Bureau of Fisheries and Aquatic Resources (DA-BFAR) uses several methods, like 
the Line-Intercept Method (Table 3), to assess the health of corals to derive the mean live coral cover. Based on the 
agency’s 2009 Participatory Coastal Resource Assessment, the live hard coral (LHC) cover revealed a distribution 
ranging from 23% in South Poblacion to 45% in Baloganon - with major reef patches hosting live hard coral cover of 
more than 50%. This result is slightly lower than the 2003 assessment of 52% hard coral cover in the northern transect. 
It is not known if the slight decline in reef resources is due to heat outfall of the AES-MPPCL Coal-Fired Thermal Power 
Plant in Bani or the El Niño bleaching in 1998.

Table 3. Coral Reef Assessment Result of Masinloc, Zambales using Line- Intercept Method

Benthic Life 
Forms/ Coral 
reef
Components

Barangay

San
Salvador

San
Lorenzo Bani Taltal Baloga-

non Collat South
Poblacion

North
Poblacion Inhobol Bamban Sto. 

Rosario

Live hard coral 52% 46% 32% 0% 39% 0% 38% 0% 47% 50% 47%
Live soft coral 0% 1% 1% 0% 0% 0% 10% 0% 3% 0% 0%
White dead 
coral

5% 0% 5% 0% 2% 0% 0% 0% 0% 0% 0%

Dead coral with 
algae

36% 28% 53% 0% 27% 0% 35% 0% 34% 27% 28%

Turf algae 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fleshy
microalgae

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Coralline algae 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sponges 0% 1% 0% 0% 1% 0% 1% 0% 1% 1% 1%
other animals 0% 0% 0% 0% 5% 0% 2% 0% 0% 8% 0%
Seagrass 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Rubble 7% 3% 1% 0% 3% 0% 12% 0% 6% 0% 0%
Rock 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sand/Silt 1% 20% 8% 0% 24% 0% 3% 0% 9% 15% 24%

(DA-BFAR, 2009, cited in 2010-2012 Masinloc ICRMP)
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Mangrove Stand

The Coastal Resources Management Office shows that almost half of the mangrove areas in Masinloc coast are 
still plantable areas, where bulk of the existing mangrove areas are either rehabilitated areas or natural growth areas. 
CMMO points out that indiscriminate conversion of mangroves to other uses are most prevalent in areas declared as 
private properties.

Figure 12. Distribution of Mangrove Stands (2010-2012 ICRMP of Masinloc, Zambales)

According to DA-BFAR, eight out of the 11 mangrove stands assessed were of fair to poor condition while only 
two were excellent and one good condition. Below is the summary of their assessment.

Table 4. Status of Mangrove Stands in Masinloc (2010-2012 ICRMP of Masinloc, Zambales)

BARANGAY

CRTIERIA

% Crown Cover Ave. Height (m) Regeneration (No. 
of seedlings /sqm) Mangrove Condition

Bamban 31.6 6.9 0.55 Fair

Bani 138 6.4 1.4 Excellent

Baloganon 15.38 6.1 0.84 Poor

Collat 62 2.5 0.6 Fair

Inhobol 29 5.02 0.49 Fair

North Poblacion 24.8 3.54 0.33 Poor

San Lorenzo .42 2.64 2 Good

San Salvador 105 7 1.5 Excellent

South Poblacion 14.7 4 0.32 Poor

Sto. Rosario 37 6.1 0.57 Fair

Taltal 41 5.1 0.81 Fair
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Forest Land

   Masinloc’s Forest Zone spans 24,154 hectares, which is divided into Production Area and Protection Area with 
3,592.892 hectares and 20,561.108 hectares, respectively. Tenurial instruments are applied in the production area 
and presently, there are a total of 2,472.23 hectares covered by forest Grazing Lease Agreement and Industrial Forest 
Plantation Management Agreement. Untenured forest area has a total of 17,750.8009 hectares. 

Figure 13. Masinloc Forest Tenurial Map (2010-2012 ICRMP of Masinloc, Zambales)

Located in the Protection Zone (Figure 14) is the Masinloc Watershed, which supplies freshwater for irrigation of 
downstream farmlands, and for domestic use. Three rivers and several tributaries traverse the watershed, namely:  
Lauis River on the extreme north, Masinloc River in the middle and the upper portion of Salaza River on the south. 
Domestic water is drawn from Bulsa Creek, a spring tributary of Masinloc River, which is 10 kilometers from the town 
proper at an elevation of 157 meters.  
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Figure 14. Masinloc Upland Protected Zone (2010-2012 ICRMP of Masinloc, Zambales)

Environmental Challenges to ICRM in Masinloc: 
Non-Climate Factors

Aside from natural hazards that threaten Masinloc 
coast, pre-existing problems already beleaguer the 
municipality’s coastal resources. In the 2010-2012 
Masinloc Integrated Coastal Resources Management 
(ICRM) Plan, stakeholders identified habitat 
degradation due to unmanaged resource use and 
management issues.  Specifically, the ICRM strategies 
in Masinloc attempt to address the adverse impacts 
of rapid growth of coastal settlements, inappropriate 
coastal land use schemes, destructive fishing practices, 
excessive sediment loading, pollution and generally 
the demand for greater economic outputs.  These 
are exacerbated by other problems such as poverty 
affecting 18.2% of the household population (NSCB 
2009), and institutional deficiencies and low awareness 

on proper coastal resource management.  As a 
result, marine productivity continues to decline 
and fishing communities are increasingly 

vulnerable to economic difficulties evidenced by the 
declining catch per unit for the past years.  

Masinloc coastal managers assert that the 
municipality’s coral reef resources can sustainably 
provide about 20 tons of fish annually if managed 
properly. However, destructive fishing practices and 
sedimentation have destroyed much of these. At 
present almost 50 to 60 percent are classified as in fair 
to poor and needs to be rehabilitated and preserved.  
Equally, mangrove resources, which are natural 
breeding and nursery grounds of fish and crustaceans, 
have been disturbed with the unabated conversion of 
wetlands to other land uses.   

 
The current ICRM Plan seeks to address the 

following major causes of environmental degradation 
in Masinloc:  

	 establishment of illegal fishpens and destruc-
tive fishing practices as well as conversion of 
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mangroves into fishponds/residential use; 

	 Improper waste disposal; 

	Unregulated small-scale mining, overlapping 
of conflicting land use and rapid deforestation 
in major watershed resulting in sedimentation 
and siltation; 

	 increasing population of informal settlers along 
the coastline and other parts of the municipal-
ity; 

	 lack of alternative livelihood opportunities 
among fishers; and

	Weak enforcement of environmental laws and 
fragmented institutional arrangement among 
coastal managers from the national agencies, 
local government, NGOs, POs and civil society 
groups 

The study on Reefs at Risk (2011)  confirm some of 
these issues (Figures 15, 16, 17 and 18).

However, since much of these issues require 
broader and strategic solutions outside the coastal 
environment, the prospects of reform will require some 
configurations in policies and operational systems of 
management – at the very least.

Figure 15. Impacts Areas of Watershed-Based Pollution in Masinloc

Figure 16. Impact Areas of Destructive Fishing in Masinloc
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Figure 17. Impact Areas of Marine Pollution in Masinloc

Figure 18. Reefs At Risk in Masinloc
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III. COASTAL HAZARDS IN MASINLOC

brackish water ponds, nipa swamps, estu-
arine rivers, sandy beaches and other ar-
eas within a seaward limit of 200 meters 
isobath to include coral reefs, algal flats, 
seagrass beds and other soft-bottom ar-
eas…”  Philippines Fisheries Code

Landform and Coastal Zone Features (Hendra Yus-
ran Sirym 2007): Coastal zone also covers coast, beach 
or shore and near shore zone. The seaward area beyond 
the coastal area is known as the offshore, where the oce-
anic influence is predominant. The area beyond the back-
shore in the landward direction is known as the coast. The 
coastal region extends inland in several ways including 
tidal mark, tidal influence, salinity mark and seaward 
extent of the permanent vegetation. The characteristics 
of this region are marked by the direct physical influence 
(tidal, salinity, coastal flooding) of coastal waters, the in-
land boundary of a local unit of Government, or all lands, 
the use of which may have a direct and significant impact 
on coastal waters.

Figure 19. Illustration of coastal zone 

Coastal areas are naturally predisposed to various 
risks chiefly due to its position in the network of 

ecosystems and its multi-functional characteristics. 
Often referred to as the transitional region between the 
land (terrestrial) and the ocean (marine), coastal zones 
are the interface areas of these two main environments 
– where the dynamics of the two ecosystems directly 
define and redefine the actual functioning of coastal 
ecosystem. 

This uniqueness makes the coastal zone one of 
most productive ecosystems providing the backbone 
to many local economies.  This is evident in the 
Philippine’s definition of a coastal zone which highlights 
the biophysical features relating to fishery production: 
 

“...a band of dry land and adjacent ocean 
space (water and submerged land) in 
which terrestrial processes and uses di-
rectly affect oceanic processes and uses, 
and vice versa; its geographic extent may 
include areas within a landmark limit of 
one (1) kilometer from the shoreline at 
high tide to include mangrove swamps, 
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In its 3rd and 4th Assessment Reports (2001 and 2007), the IPCC maintains that climate change will transform 
coastal zones in ways that present management systems are unprepared to accommodate. Despite the gains from 
ICRM in the past decade, efforts remain largely confined to coastal systems with peripheral attention to the changes 
and interactions with terrestrial and marine ecosystems.  IPCC (2001) categorizes coastal hazards as follows:

Table 5. Categories of coastal hazards (IPCC Third and Fourth Assessment Reports, 2001 and 2007)

Hazard Definition

Rapid-onset 
hazards

Tsunami A series of ocean waves generated by displacement of the 
ocean floor from an earthquake, volcanic event landslide (in-
cluding submarine landslide) or large asteroid impact

Storm Surge A temporary rise in seal level caused by intense storm and the 
associated low barometric pressure and strong onshore winds

Extreme wind-forced 
waves

Extreme instances of waves (sea-state) generated by winds 
somewhere in the ocean, be it locally or thousands of kilome-
ters away

Cumulative 
progressive 
or “creeping” 
hazards 

Long-term sea level 
rise

Global seal-level rise due to thermal expansion of the oceans 
and the increased melting of land-based ice

Coastal erosion A loss of coastal land cause by wave action, tidal currents, wave 
currents or drainage that can be enhanced by each of the other 
hazards

IPPC also cited that countries in the South and Southeast Asia are the most vulnerable with over 50% of the 
population dependent on coastal and marine resources, and likely to experience various impacts (Table 6).

Table 6. Climate Change Impacts on Coastal and Marine Resources

Climate Fac-
tor

Direct Impacts Indirect/Interactive 
Impacts

Exacerbating Human 
Development Impacts

Ecosystem Responses

Sea level 	Inundation

	Erosion

	Saltwater 
intrusion

	Altered patterns of 
flooding

	Upstream salinity 
changes

	Soil salinity changes

	Freshwater extraction

	Seawall/ coastal armor-
ing

	Wetland drowning and 
migration

	Reduced viability of 
mangroves

	Beach and mudflat loss

Extreme 
events

	Storm surge

	Waves

	Wind scour

	Erosion

	Drought

	Flooding

	Altered flushing 
and residence time

	Sea wall/ coastal ar-
moring

	Urban development/ 
impervious surfaces

	Beach and mudflat loss

	Habitat destruction

	Altered food webs

Precipitation 	Soil mois-
ture

	Hydrologic 
changes

	Salinity changes

	Altered water resi-
dence times

	Increased nutrient 
loading and eutro-
phication

	Reduced steam 
flows

	Urban development/
impervious surfaces

	Altered nutrient runoff 
concentrations

	Altered sediment 
delivery

	Agriculture fertilizers 
and pesticides

	Changes in distribution of 
fresh and salt water biota

	Altered productivity of 
fisheries species

	Increased harmful algal 
blooms
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Climate Fac-
tor

Direct Impacts Indirect/Interactive 
Impacts

Exacerbating Human 
Development Impacts

Ecosystem Responses

Temperature 	Soil mois-
ture

	Salinity 
changes

	Permafrost 
thawing

	Reduced stream 
flows

	Altered nutrient & 
toxin concentra-
tions

	Eutrophication

	Freshwater extraction

	Urban development/ 
hat island effect

	Altered metabolism and 
growth rates

	Altered plant and animal 
distributions

	Local extinctions

	Increased harmful algal 
blooms

Wave re-
gimes

	Shoreline 
retreat

	Erosion

	Altered patterns of 
flooding

	Sea walls/ coastal 
armoring

	Beach and mudflat loss

	Wetland edge loss

In the Philippines, PAGASA (2011) reports 
continued temperature increases, changes in rainfall 
and accelerated sea level rise, and tropical cyclone 
occurrences including the associated storm surges 
would expose coastal communities to higher levels of 
threat to life and property.  

Increasing sea surface temperature affects the 
ocean’s capacity to dissolve CO2, which in turn decreases 
biological carbonate formation that is essential for reef-
building in tropical oceans by 14-30% in 50 years (Capili 
et.al. 2005). 

In Zambales, PAGASA projects that by 2020, 
average seasonal temperature will likely increase by 
1°C above 200 seasonal mean temperature of 27.3°C. 
This will further rise by 1.95°C in 2050 which would likely 
bring the seasonal mean temperature of the province to 
29.25°C. This puts reef resources in areas like Zambales 
at risk. For the same periods, average seasonal rainfall is 
expected to increase by 40% of the observed 768.7 mm, 
and will decline by 13.2% of the baseline by 2050.

As for the frequency of extreme weather events 
from 2006-2035, the number of days with a maximum 
temperature of 35°C is expected to increase from 259 
to 573 by 2020. By the following period from 2036-
2065, this will sharply increase to 1,573 days – expected 
around 2050.

Meanwhile, the number of dry days is projected to 
decline from 8034 to 6500 and 6325 by 2020 and 2050, 
respectively.  The number of days with rainfall above 
200 mm, will also increase from 4 to 12 and 13 by 2020 
and 2050, respectively.

Long-Term Sea Level Rise

The estimates for future sea-level rise by 2100 
diverge, yet have generally increased in projected 
rises since the publication of the Fourth Assessment 
Report of the IPCC in 2007. Such newer estimates now 
range from approx. 30 to approx. 200cm, depending 
on the assumed future developments that in turn drive 
climate change.  Regional processes such as sediment 
accumulation or drainage and groundwater withdrawal 
can respectively offset or exacerbate these rates (PIK 
2011).

In a study by World Bank (2013), global sea level for 
the period 1992-2011 was observed to increase at a rate 
of 3.1 + 0.4 mm per year. Limiting this projection to the 
region around the Philippines, the rate for the same 
period is 5.8 (+ 0.6) mm per year, coupled by intensified 
storm surges and tropical cyclones.  Clavano (2013), 
however, explains that sea levels will vary from one 
coastal area to another depending on local factors such 
as interactions between physiography, tectonic activity, 
inland tides and weather effects. Based on projections 
by NOAA Laboratory Satellite Altimetry, sea level from 
1992-2012 along the western portion of Luzon including 
Zambales increases at an estimated rate of 7-8mm 
(Figure 20). Assuming such rate persists, Zamables 
waters could rise to 15-20cm in 2050.

The main impacts of sea-level rise in coastal areas 
are permanent inundation of wetlands and (or land 
loss), and increased flooding. Such direct biophysical 
impacts can cause a variety of socioeconomic impacts, 
which are considered to be overwhelmingly negative 
(Nicholls, 2007; PIK 2010).
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Figure 20. Sea Level Trends from September 1932 to January 2012 (http://ibis.grdl.noaa.gov/SAT/SeaLevelRise/)

Wetlands are by nature floodplains, which are 
temporarily, but regularly flooded or saturated with 
water such as swamps, marshes, bogs, etc. Wetlands 
can be broadly divided into inner wetlands and coastal 
wetlands. Inner wetlands are flooded by fresh water 
and found near rivers, lakes and artificial reservoirs. 
Coastal wetlands are flooded by salt water or brackish 
water due to their vicinity to the sea.  Coastal wetlands 
provide various ecosystem services like fish and fiber, 
wildlife habitat, flood regulation and recreation, among 
many other benefits, that contribute to human well-
being. The coastal wetland ecosystems, such as salt 
marshes and mangroves are particularly sensitive to 
rising sea level (IPCC, 2007) as their location is intimately 
linked to sea. The outer boundary of these wetlands will 
erode with sea-level rise due to intensified flooding and 
increased salinity- where vegetation like mangroves 
cannot survive.  

The map below (Figure 21) shows the area of 
wetlands (in percentage) that may potentially be 
lost due to a 1m global mean sea-level rise under the 
assumption that no protective measures are in place. 
This means that wetlands, which are currently only 
temporarily flooded, may be permanently inundated 
due to sea-level rise, and the vegetation in those 
wetlands will be affected by salt intrusion. This may 
change present vegetation composition and also alter 
hinder the provisioning of ecosystem services presently 
available. The map displays the area of wetland loss 
based on municipal land area. In Masinloc, a no-
adaptation scenario shows a possible loss of wetlands 
comprised of 0.01-5.16% of its total land area.

Figure 21. Potential Wetland Loss Due to 1-Meter Sea Level Rise (in %) 
(Potsdam Institute for Climate Research (PIK), 2010



21

Figure 22. Coastal Erosion in Barangay Uacon, Candelaria, 
Zambales Last June 22, 2013 (www.mgb.gov.ph)

Coastal Erosion

Coastal erosion is a natural and/or human-induced 
process responsible for shaping landforms around the 
coastline and can be defined as the process of removal 
and transport of soil and rock by weathering, mass-
wasting, and the action of streams, glaciers, waves, 
winds, and underground water (IPCC, UNESCO).  Its 
importance to the coastal environment lies in the 
fact that it provides a major source of sediment to 
depositional features such as beaches, salt marshes and 
sand dunes, which form natural defenses and often, 
ideal habitats for diverse flora and fauna as well as being 
important recreational amenities. 

Investigation of the recent beach erosion in the 
municipality of Candelaria (Figure 22), just north of 
Masinloc, showed alternating layers of loose and fine 
to coarse sand 18.5 meters below the surface (MGB-
DENR 2013). Accordingly, the beach slump resulted 
from coastal erosion caused by wave and tidal currents. 
Waves undercut the base of the shoreface during the 
interface of low tide and high tide, with the prevailing 
southwest monsoon (Villanueva, R. Philippine Star, July 
2, 2013).

The report also noted that the area is underlain by 
unconsolidated beach sand that is unstable and easily 
reworked by waves leading to the formation of a cliff 100 
meters from the shoreline. The depth of the cliff or the 
steep slope from the shoreline is about 25 to 30 meters. 
MGB-DENR adds the area is likewise prone to storm 
surges, and recommended the declaration of similar 
areas highly prone to coastal erosion as danger zones. 
For the case of Barangay Uacon, the MGB estimated 
the danger zone to be 100 kilometers long and 20 to 30 
meters wide.

While there have been no reported incidents of 
coastal erosion in Masinloc, its proximity to Candelaria 

may well imply that coastal erosion is not too far a 
threat -- perhaps at a smaller scale due to its geography. 
The hazard of coastal erosion may result in a range of 
impacts including: loss of life, property, infrastructure 
and land destruction of natural or man-made defenses, 
which in turn may result in flooding of the hinterland.  
The incident in Candelaria suggests coastal protection 
requires the allocation of increasing public expenditure 
with the recognition that the impacts of natural hazards 
are set to increase both as a result of climate change 
and the continued pressure of development in marginal 
and vulnerable areas.

Storm Surge

IPCC (2007) defines storm surge as the temporary 
increase, at a particular locality, in the height of 
the sea due to extreme meteorological conditions: 
low atmospheric pressure and/or strong winds. It is 
often associated with tropical cyclones and strong 
extratropical cyclones. It is primarily caused by high 
winds pushing on the ocean’s surface, which in turn 
causes the water to pile up, higher than the ordinary 
sea level.  The combined effect of low pressure and 
persistent wind over a shallow water body, which is the 
most common cause of storm surge flooding problems 
triggering the collapse of poorly built coastal structures 
and coastal erosion – as seen in Candelaria. 

According to the US Naval Research Laboratory 
citing PAGASA (2007), half of Masinloc’s coast 
southward is susceptible to a 1m flooding from storm 
surge, while the northern half is prone to flooding of 
above 1 meter to 4 meters high (Figure24).

Figure 23. Illustration of storm surge.
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While the municipality has fairly been spared from 
catastrophic impacts of storm surge in the past years, 
a few coastal communities and nearby landlocked ba-
rangays have increasingly been affected by surges 
from typhoons and intensified monsoon in the western 
seaboard. In May 2008, power lines were damaged in 
Masinloc (Figure 25) during tropical storm Halong that 
brought powerful winds triggering floods and land-
slides, forcing 845 people to flee their homes.

In 2012, during the southwest monsoon (Habagat), 
over 540 families were evacuated from flooding in Balo-
ganon, Collat, San Lorenzo, Sta. Rita, Sto. Rosario and 
Tauac (NDRRMC Situation Report, August 12, 2013). A 
year later, the municipality sustained unprecedented 
damages from the onslaught of severe flooding brought 
by Typhoon Labuyo. (PDRRMC, August 13, 2013).  1,178 

stroyed several roads and bridges, forcing local officials 
to declare a state of calamity. 

Figure 25. Damaged power lines in Masinloc, Zambales  
caused by tropical storm Halong  (Source: AFP 2008, www.

mediafaxfoto.ro). 

Figure 24. Storm Surge Hazard Map of Zambales (Source: PAGASA  (2007) cited by the US Naval 
Research Laboratory- Marine Meteorology Division)

families or 25,229 were evacuated as floods sub-
merged about 90% of the entire town and de-
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Coastal Flooding 

Floods are regarded as among the most dangerous and harmful of natural disasters (Douben 2006) owing to the 
growing concentrations of human population, settlements and socio-economic activities along the shoreline. Most at 
risk are developments in low elevation coastal zones with less than 10m elevation (Figure 26). Based on MGB-DENR, 
Masinloc generally has low susceptibility to flooding especially the southern portion. Built up areas on the northern 
part of the coast, are however, highly susceptible.

Figure 26. Flood and Landslide Susceptibility, Zamables Province (MGB-DENR, PIA website, accessed June 26, 2013)

Figure 26. Landslide and Flood Susceptibility Map of Zambales Province, Philippines
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Related to flooding and erosion causes by destructive waves arising from storm surges is the threat of tsunami. 
While this is driven by movement of the ocean floor, the impacts are well worth considering when it comes to manag-
ing coastal hazards. Based on a the hazard mapping by PHIVOLCS in 2009, settlements in the western seaboard are 
also at risk of destructive waves from tsunami (Figure 27) although considerably of a lower degree than the towns 
along the eastern seaboard of the country. Based on the agency’s projections, a 3-meter wave height can  submerge 
significant portions of  Masinloc coastal barangays.

Figure 27. Tsunami Hazard Map of Zambales Province
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This section reviews the policies and management 
of natural hazards at various administrative 
levels relative to coastal environments. The 

sustainable development of coastal areas and the 
management of coastal resources in an integrated 
manner are fundamental policy areas. These policies 
are key concepts when considering the management of 
natural hazards in coastal zones.

I. POLICY FRAMEWORK OF ICRMP 
IN THE PHILIPPINES

The Philippines is among the countries with an 
extensive experience in coastal management 

beginning in 1978 when the country first defined 
its coastal zone. The 1980s saw the proliferation of 
community-based coastal resources management, 
which focused on the establishment of localized 
marine protected areas to arrest the degradation 

Managing Coastal Ecosystems amid 
Climate-Related Hazards

of coastal habitats and the decline in fisheries. The 
implementation of a series of donor-assisted programs 
on coastal management during the 1990s provided 
the foundation for Integrated Coastal Management 
(ICM), while the legal and policy framework for coastal 
management was established with the passage of the 
1991 Local Government Code and the 1998 Fisheries 
Code. The Local Government Code in particular, 
assigned jurisdictional responsibility for coastal 
management from the central government to local 
governments, and is considered to be one of the major 
driving forces for the development of ICM in the country.

According to a study on the country’s ICM practices, 
White et. al. (2006) notes this policy progression from 
single sector to a more integrated, multi-sector, and 
ecosystem-based approach to managing coastal and 
marine resources can be attributed to the increasing 
recognition of the multitude of interacting issues and 
conflicting uses that cannot be addressed by one sector 
or through narrowly focused approaches.

Figure 28. Evolution of Philippine ICM Policies
(White, et. al 2006. Integrated Coastal Management in Philippine Local Governance: Evolution and Benefits)
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Executive Order 533, series of 2006, declares ICM 
as the national strategy and policy framework for 
sustainable development of the coastal and marine 
resources. It aims to improve coastal management 
by providing a framework and an operational path 
towards the effective implementation of ICM programs 
at the central and local levels of government – with the 
participation of relevant civil society groups and NGOs, 
academe and the corporate and private sectors. It also 
underscores the management of coastal resources in 
relation to watersheds, estuaries and wetlands, and the 
marine environment.

Under this directive, the Department of 
Environment and Natural Resources (DENR) spearheads 
the development of a comprehensive National ICM 
Program (NICMP) that will account for all sectoral, 
local and transboundary initiatives under a common 
agenda of goals, targets, outputs and measurable 
outcomes, including the establishment of a national 
ICM coordinating mechanism. The NICMP is also 
expected to provide direction, support and guidance 
to local government units (LGUs) and stakeholders 
in the development and implementation of local ICM 
programs.

A dearth of policies and administrative issuances 
also support ICM, and majority pertains to regulation 
and protection. The DENR in its 2001 ICM Guidebook 
elaborates these regulatory policies as those that spell 
out the “do’s and don’ts” of resource usage. Included 
here are primary (statutes) and subsidiary laws, i.e., 
administrative orders of relevant government agencies. 
Related to the regulatory function is the deterrence 
function. Usually, offenses addressed by this function 
carry a penal character. Tobin (1992) opines that laws 
intended to improve CRM are likely to be reductive, 
i.e., with the purpose of reducing the occurrence of 
undesirable or harmful behavior. Protection policies, 
on the other hand, anchor on maintaining the 
environmental quality of resources, chiefly based on 
the Philippine Environmental Policy (PD 1151), the 
NIPAS Act and various provisions of PD 705. These 
are supported by constitutive policies that establish 
or define the mandates of government agencies 
and developmental policies that which provide for 
investment and development incentives.

All these policies presently cover provinces and 
municipalities surrounding marine biodiversity corridors 
of national and global importance as identified by the 
Philippine Biodiversity Conservation Priorities.  The 
project covers 80 municipalities in the provinces of 
Cagayan (Region 2), Zambales (Region 3), Romblon 
(Region 4B), Masbate (Region 5), Cebu (Region 7), 
Siqiujor (Region 7) and Davao Oriental (Region 11). 

Within these provinces are four “extremely high” 
priority biodiversity corridors selected as focus areas 
under the ICRMP. These are: (i) the Babuyan corridor 
along the northern coast of Luzon joining the Pacific 

Ocean and South China Sea, (ii) the Ticao Pass–
San Bernardino Strait–Samar Sea corridor, (iii) the 
Daanbantayan corridor straddling the Visayas Sea and 
the Tanon Strait, and (iv) the Pujada Bay corridor, an 
important point of convergence for bioregions of the 
Pacific Ocean and the Celebes Sea. Two more areas 
of “very high” to “high” priority marine biodiversity 
significance near marine corridors were selected: (i) the 
Zambales marine ecosystem in the Luzon Sea, and (ii) 
the Siquijor small-island marine ecosystem between the 
Bohol Sea and Sulu Sea. (2011 ICRMP Annual Report, 
DENR-PAWB-CMMO).

II. DECENTRALIZED COASTAL 
MANAGEMENT  

As seen from the policy history of ICM, present 
coastal management is the primary mandate 

largely devolved to local government under the Local 
Government Code of 1991 (Republic Act No. 7160) and 
more recently defined in the Fisheries Code of 1998 
(Republic Act No. 8550). Coastal management may 
be viewed as one of the inherent functions of local 
government units in accordance with their general 
powers for management within their territorial 
jurisdictions, which include municipal waters out to a 
distance of 15 km from the coastline.

Coastal management is now a basic service of local 
government that is being mainstreamed in all the local 
government functions (Figure 29) such as planning, 
protection, legislation, regulation, revenue generation, 
enforcement, inter-governmental relations, relations 
with civil society groups, and extension and technical 
assistance  (ICM Guidebook 2001).

With this, local governments are tasked to facilitate 
the coastal management process while national 
agencies like DENR and BFAR provide technical support 
in the coastal management process. Non-governmental 
organizations, both national and local, are often 
involved in the community-level implementation 
process through either contracting arrangements 
under government agencies, or through their own 
projects funded externally. Academic institutions like 
UP-MSI play important roles in baseline assessment, 
information management and analysis for planning, 
and monitoring and evaluation. 

Even with the collaborative process advocated 
by ICRM and its successes in some regions, coastal 
resource governance, continue to face several 
difficulties in preserving and managing the coastal zone 
environment owing to population growth, demands for 
environmental marine biodiversity services, industry 
development, increased fishing efforts, and the 
growth of coastal tourism. In general, ICM still lack full 
consideration of what is required to sustainably manage 
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Figure 29. Integrated Coastal Resource Management Planning Process for Local Government
(Source:  White, A. et. al 2006 citing ICM Guidebook, DENR et al., 2001)

Table 7. Responsibilities of Concerned Agencies in terms of Coastal Management (Adopted from Balgos M. 2005)
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A

PP
A

Policy Formulation x x x x
Resource assessments 
(coastal and marine) x x x

Statistics gathering and com-
pilation
 -Fisheries x
 -Mangroves x

 -Fishponds x
Establishment of protected 
areas x x x x

Mangrove reforestation x x
Fishery licensing
 -Municipal waters x
 -Offshore waters x
Fishery law enforcement x x
Pollution law enforcement x x
Land use management x x

Reclamation x
(LMB, EMB) x

Pollution monitoring x x (EMB) x
Establishment of municipal 
fishing ports x x x

Research x x x x
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valuable coastal resources. White et. al. (2006) 
recommends that policies and measures can be more 
effective if the following are met: 

	 Clearer linkage of coastal management to im-
proved biophysical conditions within and out-
side the MPAs; Institutionalized role of stake-
holder participation 

	 Rationalized costs of policies and measures fo-
cused on potential socio-economic returns and 
losses of specific interventions; 

	Harmonization of management strategies and 
legal and policy framework in place across lev-
els of government; 

	 Improved capacity for law enforcement; and

	 Sustainable management arrangements be-
yond “leadership changes”

Above these policy insights is the need for coastal 
management in the Philippines to mainstream the 
impacts of climate change and natural disasters, and 
ensure linkage with broader efforts of adaptation and 
risk reduction. Existing policies on ICM do not explicitly 
account these risks as a significant pressure despite 
policies mandating its consideration.

III. CLIMATE CHANGE ACT OF 2009

This law aims to mainstream climate change 
mitigation and adaptation into broader government 

policy, from national to barangay level initially through 
the National Strategy Framework for Climate Change 
(NSFCC) and the National Climate Change Action 
Plan (NCCAP). It established the Climate Change 
Commission (CCC) to set up, monitor and coordinate 
the localization of these strategies into the Local 
Climate Change Action Plan (LCCAP) with a finer focus 
on extreme weather events that bring about floods, 
landslides and other natural calamities. The Commission 
is an autonomous policy-making body attached to the 
Office of the President and is composed of 11 voting 
and 9 non-voting members representing the various 
stakeholders from the social, environmental, cultural, 
and economic sectors of the country (Cabrido, 2012). 
It led the formulation of the NCCAP and oversees 
its operationalization focusing on seven (7) strategic 
priority programs of action for integrated climate 
change adaptation and mitigation. These are: 

	Food Security

	Water Sufficiency

	Environmental and Ecological Stability

	Human Security

	Sustainable Energy

	Climate-Smart Industries and Services

	Knowledge and Capacity Development

Concerns on the impacts of climate change 
on coastal and marine resources and habitats are 
addressed under the priority program on Environmental 
and Ecological Stability. In particular, the action plans 
under this program include the conduct of vulnerability 
assessment of ecosystems; mainstreaming of DRR-CCA 
in the environment sectors; harmonization of CCA plans 
and ensure their implementation down to community 
level; and continuing efforts to document and share 
knowledge and best practices on DRR/CCA practices to 
communities, among others.

What may be considered as a landmark feature of 
the Climate Change Act is the expressed authorization 
given to LGUs to appropriate and use its Internal 
Revenue Allotment (IRA) necessary for the formulation 
and implementation of their respective local climate 
change plans; and the latest amendment to the law the 
created the People’s Survival Fund or PSF that will help 
LGUs finance projects toward climate change mitigation 
and adaptation. Initially, the government has set the 
amount of P1 billion for the PSF to be sourced from 
General Appropriations Act, and may be augmented 
by donations, endowments, grants and contributions 
(CCC website) starting 2014. Specifically, the funds are 
intended for the following purposes:

	 Implement adaptation activities in the areas of 
water resources management, land manage-
ment, agriculture and fisheries, health, infra-
structure development, natural ecosystems in-
cluding mountainous and coastal ecosystems;

	 Improvement of the monitoring of vector-
borne diseases triggered by climate change, 
and in this context improving disease control 
and prevention;

	 Forecasting and early warning systems as part 
of preparedness for climate-related hazards;

	 Supporting institutional development, for local 
governments, in partnership with local com-
munities and civil society groups, for preventive 
measures, planning, preparedness and man-
agement of impacts relating to climate change, 
including contingency planning, in particular, 
for droughts and floods in areas prone to ex-
treme climate events;and

	 Serving as a guarantee for risk insurance needs 
for farmers, agricultural workers and other 
stakeholders; and community adaptation sup-
port programs by local organizations accred-
ited by the Commission.
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Accessing these funds depend on a proposal’s 
adherence to the goals of climate financing set by law.  
Generally, proposals for funding will be evaluated based 
on the following characteristics:

	 Level of risk and vulnerability

	 Participation of affected communities in proj-
ect design;

	 Poverty reduction potential;

	 Cost effectiveness and sustainability;

	 Co-benefits extending beyond LGU territory;

	Maximization of multi-sectoral or cross-sec-
toral benefits;

	 Responsiveness to gender–differentiated vul-
nerabilities

	 Local CC Action Plan 

These broad parameters have yet to be detailed by 
the Climate Change Commission, and tools for ensuring 
compliance with these guidelines must be made 
available to the various sectors and LGUs. Presently 
these tools have yet to be harmonized for application at 
the local level, making it difficult for them to rationalize 
their intervention schemes.

The PSF Act further strengthens support to 
stabilization of GHG emission level thereby firming up 
the country’s policy to adopt mitigation measures aside 
from adaptation measures. It also adopts the strategic 
goals of the UN Framework Convention on Climate 
Change and the Hyogo Framework for Action as part of 
its commitment to these international agreements.    

One of the salient provisions of the law which 
supports the objectives of the EHM study project is its 
declared policy of the State “to systematically integrate 
the concept of climate change in various phases 
of policy formulation, development plans, poverty 
reduction strategies and other development tools and 
techniques by all agencies and instrumentalities of the 
government.”

IV. PHILIPPINE DISASTER RISK 
REDUCTION AND MANAGEMENT 
ACT OF 2010

Soon after the climate change Act was passed, the 
Philippines enacted the Philippine Disaster Risk 

Reduction and Management (DRRM) Act in 2010 to 
strengthen the country’s efforts to mitigate risks from 
all forms of extreme events with catastrophic impact. 
The successive disaster events that affected many parts 
of the country prompted the passage of the law, which 
catapulted disaster risk prevention, reduction and 
preparedness to the center of development discourse. 

The DRRM Act institutionalizes disaster risk reduction 
and management system across levels of government, 
from national to the barangay. It created a Local Disaster 
Risk Reduction and Management Office (LDRRMO) in 
every province, city and municipality under the Office of 
the Governor, City or Municipal Mayor, respectively, and 
a Barangay Disaster Risk Reduction and Management 
Committee (BDRRMC) in every barangay to be headed 
by the Punong Barangay which shall be responsible for 
setting the direction, development, implementation 
and coordination of disaster risk management programs 
within their territorial jurisdiction. 

Some of the important functions of these local 
DRRM offices relevant to this Study are provided in 
the law’s Implementing Rules and Regulations (IRR) as 
follows:  

	Design, program, and coordinate disaster risk 
reduction and management activities consis-
tent with the National Council’s standards and 
guidelines;

	 Facilitate and support risk assessments and 
contingency planning activities at the local lev-
el;

	 Consolidate local disaster risk information, 
which includes natural hazards, vulnerabilities, 
and climate change risks, and maintain a local 
risk map;

	Organize and conduct training, orientation, and 
knowledge management activities on disaster 
risk reduction and management at the local 
level;

	Operate a multi-hazard early warning system, 
linked to disaster risk reduction to provide ac-
curate and timely advice to national or local 
emergency response organizations and to the 
general public, through diverse mass media, 
particularly radio, landline communications, 
and technologies for communication within ru-
ral communities;

	 Conduct continuous disaster monitoring and 
mobilize instrumentalities and entities of the 
LGUs, NGOs, private groups and organized vol-
unteers, to utilize their facilities and resources 
for the protection and preservation of life and 
properties during emergencies in accordance 
with existing policies and procedures;

	 Identify, assess and manage the hazards, vul-
nerabilities and risks that may occur in their lo-
cality;

	Disseminate information and raise public 
awareness about those hazards, vulnerabili-
ties and risks, their nature, effects, early 
warning signs and counter-measures;
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	 Identify and implement cost· effective risk re-
duction measures/strategies;

	Maintain a database of human resource, equip-
ment, directories, and location of critical infra-
structures and their capacities such as hospitals 
and evacuation centers;

	Develop, strengthen and operationalize mech-
anisms for partnership or networking with the 
private sector, NGOs, and volunteer groups; 
and

	 Respond to and manage the adverse effects of 
emergencies and carry out recovery activities in 
the affected area, ensuring an efficient delivery 
mechanism for food, shelter and medical sup-
plies for women and children, endeavor to cre-
ate a special place where internally-displaced 
mothers and children can find help with breast-
feeding, feed and care for their babies and give 
support to each other.

In Masinloc, the local DRRM office focuses on disaster 
preparedness and response activities specifically, 
evacuation facility management, rescue and relief 
operations.  Like other LGUs in Region 3, Masinloc was 
among those trained by the DILG last year on DRRM 
following the passage of the DRRM law.  Hazard maps 
were also provided to LGUs by national agencies, which 
completed the hazard maps for storm surge, flooding, 
landslide, ground shaking, liquefaction, earthquake and 
tsunami. These provide spatial information on areas 
at risk.  The MGB-DENR is still completing the coastal 
hazard map to include coastal erosion.  The risk maps 
intend to guide the succeeding development and sector 
plans of local governments including the ICRMP. Still 
and all and like other LGUs, Masinloc has yet to embed 
scientific information in decision-making process and 
remains very much dependent on external assistance in 
managing disasters (ODI 2013).

Similar to the Climate Change Act, the DRRM 
legislation mandates the allocation of a specific budget 
for DRRM providing clear and continuing appropriation 
for DRR of Php5.0B (around USD 111 million) for 
National Disaster Risk Reduction and Management 
Fund. Thirty percent (30%) of which is earmarked as 
Quick Response Fund. PhP 1 Billion (around USD 22 
million) has been allocated to the Office of Civil Defense 
as operational fund for coordinating inter-departmental 
initiatives towards the implementation of RA 10121. 
However, this has not been operationalized through 
the General Appropriations Act for 2011. The Strategic 
Framework on Climate Change also provides avenues 
for financing DRR activities, on top of agency-initiated 
fund generation efforts.  Examples of this are the DOF/
MDFO-Disaster Management Fund, Sector Investment 
Loan (SIL) for mitigation, preparedness and response, 
and the proposed Catastrophe Deferred Drawdown for 

At the local level, the DRRM law authorizes local 
governments to use a portion of their budget to 
implement projects designed to address DRRM activities 
in accordance with the guidelines issued by the NDRRM 
Council, the Department of Budget Management and 
Department of Interior and Local Government. It calls 
for the allocation of not less than five percent (5%) of 
the estimated revenue from regular sources to the Local 
Disaster Risk Reduction Management Fund (LDRRMF) 
to support disaster risk management activities such 
as pre-disaster preparedness programs, including 
training, purchase of life-saving equipment, supply and 
equipment for post disaster activities and for payment 
of premium on calamity insurance. Thirty percent (30%) 
of the LDRRMF shall be allocated for Quick Response 
Fund or Stand-by Fund for relief and recovery programs. 
This provision strengthens the legal and institutional 
capacities of local governments to mitigate risks within 
their capacity. This replaced the Calamity Fund of past 
years that was only intended for disaster response.

So far, despite changes in the law and the 
introduction of new provisions, reports on how LGUs 
like Masinloc manage the impacts of disaster imply 
that the provisions of the law are yet to be matched by 
changes on the ground in terms of institutions, plans 
and actions. This is indicative of a system that remains 
centralized, and where national agencies tasked with 
implementing the changes are unable to operationalize 
them at the local level. 

In as much as RA 10121 explicitly aligns with the 
principles of decentralization and devolution, and 
has provisions to capacitate LGUs to devise their own 
DRRM strategies and policies, the policy driver is still 
located at the national level. Local initiatives still refer 
to the adoption (rather than adaptation) of national 
mechanisms and processes, although it may still be too 
early to assess the impact of RA 10121.  

V.INITIATIVES AND CHALLENGES 
TO MAINSTREAMING CCA AND DRR 
IN SECTOR POLICIES AND PLANS

The DRRM and CCA laws support the goal of 
enhancing resilience of communities against natural 

disasters, and reduce damage and losses due to disasters 
with emphasis on proactive actions than in the past. 
Both legislations promote the mainstreaming disaster 
risk reduction and climate change in development 
processes such as policy formulation, development 
planning, budgeting, and governance – specifically 
at the local government level. However, having 
borne out of different conceptual roots and policy 
regimes, these laws differ in approach to strategically 
achieve resilience, especially at the local level where 
established planning processes have long been in 
place. The Climate change Act directs mainstreaming 
efforts at the sectoral scale particularly in the areas of 
environment, agriculture, coastal and marine sector, 
water, energy, health, education, poverty reduction, 

rehabilitation and reconstruction. 
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land-use and urban planning, and public infrastructure 
and housing development, among others.  The DDRM 
law focuses mainstreaming on thematic areas such as:  
(1) disaster preparedness, (2) response, (3) prevention 
and mitigation and (4) recovery and rehabilitation (ODI 
2013).

These divergent approaches often present 
operational difficulties in harmonizing both agenda, 
much less, in the mainstreaming efforts at the local 
government level. Various methods and tools for 
assessing disaster risks and vulnerability are advocated 
by different agencies depending on their mandate 
and policy jurisdiction.  Many of these are not easily 
operable at the local level.  The factors influencing these 
difficulties and considered relevant to sectoral policy 
processes are:

a.) Conceptual differences of vulnerability 

One factor that contributes to these divergent 
approaches is the different perspective of vulnerability 
and how it should be measured considering that the 
impacts of climate-related disasters are chiefly context- 
and local-specific. Although both laws acknowledge 

vulnerability as a planning imperative (Table 8), they 
broach different concepts of vulnerability. As such, 
critical drivers of vulnerability consequently vary 
resulting in different assessment approaches, risk 
reduction and adaptation planning strategies.  This 
limits the operability of these approaches at the local 
government level, which are already constrained in 
terms of technical capacity and logistics needed to run 
the assessments and improve policy-making process.

To illustrate, disaster risk assessment methods are 
keen on examining the physical dynamics of hazards, 
their occurrence and effects on assets and resources at 
risk common to geographic locations (e.g. population, 
vertical and horizontal infrastructure, agricultural 
productivity). CCA literature, on the other hand, is 
expands the analysis to capture differential vulnerability 
and the underlying factors that put sector assets 
and resources at risk given diverse resource demand 
management systems. CCA mainstreaming takes on 
a more in-depth examination of adaptive capacity 
zeroing in on the degree to which current efforts reduce 
either the number of assets at risk and/or the inherent 

Table 8. Comparison of the legal definitions adopted under the People’s Survival
Fund Act and the National Disaster Risk Reduction and Management Act

Terminology Peoples Survival Fund Act (Amending the 
Climate Change Act)

National Disaster Risk Reductionand Manage-
ment Act

Climate 
Change

a change in climate that can be identified by changes in the mean and/or variability of its 
properties and that persists for an extended period typically decades or longer, whether due 
to natural variability or as a result of human activity.

Disaster a serious disruption of the functioning of a community or a society involving widespread hu-
man, material, economic or environmental losses and impacts which exceed the ability of the 
affected community or society to cope using its own resources. 

Disaster Risk 
Reduction and 
Management 
(DRRM)

the systematic process of using administrative directives, organizations, and operational skills 
and capacities to implement strategies, policies and improved coping capacities in order to 
lessen the adverse impacts of hazards and the possibility of disaster. Prospective Disaster Risk 
Reduction and Management refers to risk reduction and management activities that address 
and seek to avoid the development of new or increased disaster risks, especially if risk reduc-
tion policies are not in place.

Vulnerability the degree to which a system is susceptible 
to, or unable to cope with, adverse effects 
of climate change, including climate vari-
ability and extreme climate events. 

a function of the character, magnitude, 
and rate of climate change and variation 
to which a system is exposed, its sensitiv-
ity, and its adaptive capacity (adopted from 
IPCC 2007)

the characteristics and circumstances of a com-
munity, system or asset that make it susceptible 
to the damaging effects of a hazard. 

 may arise from various physical, social, eco-
nomic, and environmental factors such as poor 
design and construction of buildings, inade-
quate protection of assets, lack of public infor-
mation and awareness, limited official recogni-
tion of risks and preparedness measures, and 
disregard for wise environmental management

elements  that predispose the assets and the 
system itself (e.g. poverty, land use in adjacent
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areas). Central to this range of assessment is the fact 
that assets and resources at sustain different degrees 
of impacts depending on the systems present in the 
sector, their location and nature, and in their response 
to changes in adjacent systems (e.g. coastal and forest 
ecosystems). Many CCA-based tools used for the study 
of vulnerability deconstructs the concept into 3 deter-
minants, namely: 

	 sensitivity or the characteristics that predispose 
a system to hazards  focusing on the character-
istics of the elements at risk and of the system 
itself  

	 exposure  or the magnitude and frequency of 
hazard and elements at risk

	 adaptive capacity or system actions and mea-
sures that can directly lead to or facilitate the 
avoidance or risk

DRR-based vulnerability examines common assets 
usually found in the built environment to allow for easy 
data aggregation and comparison across scales and 
levels.  It does not separate those characteristics or 
features that are inherent to a specific system and those 
that directly affect the coping and adaptive capacity. 
This is particularly true for ecosystems. 

b. Institutional fragmentation 

 The NDRRM Council and the CC Commission have 
almost the same departmental memberships but 
apply different protocols and operational approaches 
in implementing resilience policies. Coordination 
and harmonization of policies and programs have 
yet to improve towards optimization of resources to 
effectively mitigate disaster risks, without losing sight 
of established policy processes at the local level. 

Last year, the NDRRMC and CCC signed a 
Memorandum of Understanding (MOU) to address this 
concern.  They agreed to harmonize the Local Climate 
Change Action Plans (LCCAP) and the Local Disaster 
Risk Reduction Management Plans (LDRRMP) between 
the NDRRMC and the CCC. The agreement supports the 
implementation of disaster and climate risk reduction 
measures identified by LGUs through joint disaster and 
climate risk information coordination and knowledge 
management. Under the MOU, the two organizations 
jointly support the formulation and implementation 
of disaster risk reduction and climate change action 
strategies by local government units. The MOU also 
promotes joint review and progress monitoring in 
coordinated local action plans towards identifying 
institutional, knowledge and financial gasps, obstacles, 
and challenges to improve local action plans. 

c. Different methodologies for assessing risks 
and vulnerability

Thus far, the National Economic and Development 
Authority heads the mainstreaming CCA and DRR in 
development planning processes, through a set of 
guidelines mandated for adoption at the local level by 
virtue of Presidential Administrative Order No. 1, s. 2010.  
Local government units, particularly the provinces, are 
expected to adopt the NEDA Guidelines in their land 
use and physical planning activities. Zambales is among 
the first provinces to be trained on these guidelines. 

Meanwhile, the Department of Interior and 
Local Government, as Vice Chair to the NDRRMC is 
likewise conducting capacity building program for the 
mainstreaming of DRR/CCA in local government systems 
that are considered at high risk to natural disasters.  
Seven provinces and cities located within river basin 
systems are undergoing training on how to integrate 
DRR and CCA concerns into local Comprehensive 
Land Use Plans, Comprehensive Development 
Plans, and investment programs.  The program, 
dubbed “Enhancing LGU Capacity on Climate Change 
Adaptation and Disaster Risk Reduction Management”, 
has three salient (3) components namely: (1) Diagnostic- 
evaluation, assessment and checking of capacity and 
resources of LGUs in terms of disaster preparedness; 
(2) Institutional Capacity- orientation-briefing on DRR/
CCA, Mainstreaming DRR/CCA into the Local Processes 
and Systems; and (3) Infrastructure Audit and Financial 
Resources. An output of this initiative is the formulation 
of local DRRM plans using various tools such as Hazard 
Mapping, Historical Timeline, Social Venn Diagram, 3Ks 
and Historical Profile.  

Both the NEDA and DILG initiatives target 
physical planning at the local government level but are 
operationally disconnected.  Further, both seem to be 
too broad and focus on the built environment and very 
little on natural resource systems.

So far, only the DENR has initiated parallel measures 
towards CCA/DRR integration in sector plans as it 
scaled up the Environmental Impact Assessment (EIA) 
system to incorporate climate and disaster concerns. 
EIA is among the key processes supporting coastal 
resource management.  Through the CC/DRR-enhanced 
EIA system, development designs are evaluated to 
determine all natural hazards that can affect a project, 
and the areas and elements at risk. However, these 
requirements, while relevant, need to elaborate how 
vulnerability can be assessed and factored in the design 
process to mitigate risks. The information required 
to facilitate plausible assessment heavily rely on 
methodologies adopted by LGUs, logistics and local 
data - which are often insufficient. The enhanced system 
still relies on general description of physical hazards. 
It is also wanting of clear parameters or mechanism 
to determine a development project’s vulnerability to 
climate hazards. Nevertheless, despite such limitations, 
the EIA system in its current form can still be decision-
support tool for development regulations that impact 
on various ecosystems. 
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d. Limited capacity to translate research-
based knowledge to policy actions 

Imperative to mainstreaming CCA and DRR is the 
conduct of risk and vulnerability assessment, hazard 
mapping, public information and education, warning 
and forecasting capabilities are mandatory to ensure 
that disaster and climate risks are properly managed. 
National agencies like PAGASA, PHIVOLCS and DENR-
MGB, under several technical assistance initiatives 
such as the READY Project, developed risk maps from 
scientific modeling drawn from local data. Several 
LGUs, including Masinloc, were provided copies of the 
maps and are encouraged to use the information in 
decision-making. These maps should necessarily be 
factored in the development base (e.g. demographic 
changes, land uses, constrained areas for development, 
future climate scenarios, etc.). Only when the risk maps 
are analyzed alongside other temporal data can impacts 
of both climate hazards and resource management 
policies be adequately assessed. At the minimum, this 
level of analysis requires technical capacities in the use 
of mapping technologies and management of scientific 
database to generate decision maps for current and 
future investments.

Just as in Masinloc and many other LGUs, 
translating research-based and practice-informed 
knowledge on disasters and climate risks into policy 
actions is weakened by limited capacity of many local 
governments in terms of institutional and technical 
implementation of crosscutting policies on ICRM. 
Technical capacity to assess natural hazards and risk 
under a changing climate remain generally low among 
LGUs. This is evidenced by inadequacy of technical 
staff, absence of reliable database analytical tools 
and logistic support, and general appreciation of the 

potential constraints that these risks pose to current 
and future developments. 

Another issue that hinders risk-based policy 
formulation is the dissociation of scientific knowledge 
from the nature of policy process where decision-
making is driven by several factors – often way beyond 
what evidence-based information can provide.  In 
a recent study made by ODI (2013), the laws that 
promote mainstreaming found that local decision-
making, especially for complex problems as resource 
use conflicts, assume that policy-making is a rational 
process. It presupposes that decision makers especially 
those at the local level will pursue risk-reducing measures 
when faced with scientific evidence.  However, as seen 
in many LGUs, this is not the case. 

An example is the relocation of developments along 
the coast and waterways identified as high-risk areas. 
While there is a wealth of research backing the technical 
soundness of such a measure, it carries high political 
risks like antagonistic constituency forcing decision 
makers to avoid concrete actions. This results in mere 
adoption of broad and politically neutral strategies from 
the national level. In this case, the opportunities offered 
by national policies on CCA and DRR to strengthen local 
capacity are rarely used.

In Masinloc, risk data are will likely be reflected in 
the forthcoming revision of its land use plan. However, 
the locality needs to translate this information to adjust 
its resource management levers such as zoning and 
other regulatory measures. Based on the latest ICRMP, 
coastal zoning policies are still demand-driven rather 
than risk-based. Regulations on fishery development 
and other existing uses need to be accompanied by 

Figure 30. DILG Program Strategy on Enhancing LGU Capacity for DRRM and CCA

explicit safeguards based on the vulnerability of 
the ecosystem to climate and disaster risks given 
the present level of environmental degradation.
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e. Investment Optimization System for DRR 
and CCA

The Philippine Development Plan (2010-2016) 
clearly articulates resilience as an intermediate and 
sectoral goal in environment and natural resources 
sector. However, it also stresses that DRM and 
climate change are overarching concerns that should 
be embedded in the other development sectors, 
and should therefore be reflected in all investment 
programming activities. To date, institutions pursue 
parallel investments on structural measures and 
institutional reforms to address disaster and climate 
risks. Every agency, even operations bureaus/ divisions 
within an agency, has its own set of investment menu 
and target areas. The DENR bureaus, for instance, has 
had several efforts to mainstream CCA and DRR but still 
end up with diverse and often independent investments 
on natural resource systems. 

Agencies need to recognize that an integrated DRR/
CCA mainstreaming methodology is dependent on 
inputs from complementary initiatives and processes 
– especially sector-based.  To ensure that they move 
forward rather than develop parallel methodologies, 
there is a need to retrofit policy-making to bring into 
line these processes and composite programs under a 
strategic risk reduction and adaptation framework to 
optimize investments. 

Apart from harmonizing strategic policies for 
managing natural resources, a practical solution 
is the establishment of system of validating the 
synergy potential of these investments.  Agencies and 
local governments with expressed mandates in the 
management of ecosystems are encouraged to use 
any of the nationally-initiated methods with those 
offered by other assisting organizations to collaborate 
or strengthen the basis for policy and investment to 
attain more holistic and cost-effective outcomes on the 
ground where it matters. This would depend on a reliable 
database on investments in DRR cross-referenced with 
CCA measures that promotes substantive convergence 
of strategies and resources. The database can enhance 
the monitoring and evaluation system integral to the 
DRRM and CCA action plan of any locality. In addition, 
windows for innovative financing for these activities 
also need to factor in the mechanisms to facilitate 
resource access, particularly for local governments 
where funds for CCA and DRR are scarce. Conversely, 
local governments need to be further capacitated on 
how to access and utilize these resources. (DND-OCD 
2011: Progress Report on Hyogo Framework for Action).

f. Weak linkage between Local Land Use Plan 
and ICRMP 

The process of establishing and implementing state 
and community comprehensive development and land 
use plans provides significant opportunities to mitigate 
damages caused by natural hazards. Since location is 
a key factor in determining the risks associated with 
natural hazards, land use plans are a valuable tool in 
that they can designate low-risk uses for areas that are 
most vulnerable to natural hazards impacts. 

Land use planning has long been recognized as an 
effective method for mitigating the impacts of natural 
hazards. As more information becomes available to 
local communities about the nature of the hazards they 
face, it is possible to integrate more detailed hazards 
data into ongoing planning and decision-making 
processes. Technology improvements such as the use 
of Geographic Information Systems in local planning 
allow numerous factors, including hazards, to be 
considered in making land use decisions. Even though 
more information is now available, numerous obstacles 
remain to implementing policies to prohibit, restrict, 
or even discourage development and redevelopment 
in high hazard areas. Many of these obstacles are 
political, relating to the ongoing debates about the 
rights of individual property owners versus the rights 
of government to restrict the use of private property. 
Even more basic, however, is the difficulty often faced 
in raising the priority of hazard considerations in the 
routine planning process.

Planning Guidelines from HLURB, DILG and NEDA 
stress the importance of integrating risks into these 
plans, but similar to the mainstreaming efforts discussed 
in the preceding section, these guidelines have yet to 
include operable methodologies for local planners to 
use as decision tools.  At best, risk data are incorporated 
in the base maps prior policy development.  However, 
the resulting land use policies vaguely provide any 
guidance on the extent to which developments would 
take place in risk-prone areas. Operational mechanisms 
such as zoning regulations are not reflective of strategic 
land use policies.  Further, many of these plans, like the 
case of Masinloc, do not elaborate land use policies 
covering the coasts although its zoning policy contains 
user fees for coastal activities. 
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The recent typhoons and southwest monsoon 
that put many parts of Central Luzon, including 
Masinloc, under flood waters presage likely 

scenarios that will put coastal communities at higher 
risks to climate-related hazards amid continuing 
degradation of ecosystems. Aside from extreme 
weather events, the coast of Masinloc can expect 
slow-onset hazards in the next 2-3 decades that will 
permanently inundate substantial wetlands. 

As existing policies focus on arresting environmental 
hazards from human activities, measures to reduce 
risks from natural hazards remain scant and reactive. 
Central to coastal management is the regulation of 
various economic activities, which indicate a limited 
capacity of institutions to use risk information to 
respond proactively and systematically to both 
human- and climate-induced hazards. Most of the 
institutions concerned, owing to their mandate, tend to 
accommodate increasing resource demand as seen from 
the imposition of user fees as the main facet of coastal 
zoning policies.  Attempts to rationalize and establish 
safeguards against the impacts of such uses like 
mangrove and reef rehabilitation in marine protected 
areas are outweighed by increasing seaward pressure 
from upland developments. Coastal risks are dealt 
with separately in the perspective of “municipal-wide 
asset damages”, with little consideration of ecosystem 
dynamics despite laws calling for integrated emergency 
management and long term adaptive actions.

I. CORE ELEMENTS OF COASTAL 
HAZARDS MANAGEMENT

Coastal resource management system needs to focus 
on the objective of providing a comprehensive 

response to increasing flood and erosion risks, 
while sustainably meeting the needs of dependent 
communities. This is an immense organizational, 
procedural, and legal challenge.  From our examination 
of nascent initiatives in disaster risk reduction and 
climate change adaptation, the following features 
emerge as core elements of a policy framework for 
coastal hazard management and adaptation: 
 

a. Clarify risk-reduction and adaptation 
objectives for each part of the coast 

Except for the Marine Protected Area in San 
Salvador and Bani, the coastal zoning plan of Masinloc 
is generally and zonation is based on existing trends 
of resource use. Any coastal adaptation regime must 
start by clarifying the adaptation objectives for each 
part of the coast. Objectives will vary depending on the 
current land uses and the technical feasibility, economic 
cost and political and social acceptability of various 
options. They may range from the recognition of a 
need for eventual retreat, to commitments to defend 
and fortify. Adaptation policy objectives will either be 
embedded in the law itself, or they must be arrived at 
for each location, using decision-making processes 
that are prescribed by the legal framework. The scope 
of these statutory objectives or the outcomes of 

Coastal Hazards Management
Framework

objective-setting processes influence every other 
aspect of the legal framework, so their clarity and 
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enforceability are the most critical elements of coastal 
adaptation law. 

 
Integration of coastal adaptation into coastal zone 
management, river basin management and biodiversity 
and local land use policies 

Coastal zone, river basin management and broader 
land use management must be closely aligned in 
order to ensure that there is an integrated approach 
to fresh water management in the coastal region and 
the marine strategy in that region. Promoting wetland 
and watershed protection and restoration and coastal 
adaptation often go hand-in-hand. Natural floodplains 
can, for instance, be created to store surplus water, 
reduce pressure on artificial flood defense systems, and 
to enhance wetland related biodiversity. Coastal hazard 
management should, therefore, be well aligned with 
applicable nature conservation laws, both in aims and 
processes. 

b. Planning into the future

The enormity of the challenge to protect low lying, 
densely populated land against sea level rise, increased 
storm intensity and increased inland flooding, requires 
the development not only of an overarching, integrated 
policy vision, but also one that extends well into the 
21st century, if not beyond. Policy options will have 
to be assessed on their effectiveness and on their 
environmental impact involving both the various 
authorities and the general public. Where fortification 
is the preferred strategy, as will be the case for many 
coastal cities, legal processes have to be developed 
that enable large sea defense projects to be carried out, 
possibly requiring lengthy and expensive expropriation 
procedures. Planning for a 0.50 m sea level rise is quite 
different from planning for a 1.0 m sea level rise, in 
terms of the area of land likely to be affected, and the 
frequency and seriousness of the impacts. The planning 
thus has to be well into the future, but must also leave 
room for maneuver. There is an emerging body of 
adaptation literature regarding the best ways in which 
to maximize current productive uses while preserving 
future options for adaptation. Adaptive management 
approaches that require monitoring, revision, and in-
built flexibility of plans will provide the basics of such a 
basic requirement.  

Indispensable to planning is the definition of 
management boundaries, which are also the policy 
areas where collaboration should take place. These 
boundaries should be determined by ecological criteria 
and natural divisions. Defined ocean parameters, 
resources and issues do not respect political boundaries. 
Rather, they must be planned for and managed as a bay 
unit. This may include several municipalities and one or 
more provinces in some cases. 

c. Distribution and clarification of competencies 

Each coastal location is likely to require a different 
combination of technical, planning and social responses 
to the impacts of climate change. In this respect, much 
adaptation is inherently site- specific and the potential 
for centralized prescriptions is limited. At the same time, 
highly fragmented regimes lead to uncertainty and, in 
some cases, a level of regulatory paralysis among key 
decision-makers. There are advantages, therefore, in 
having some central institution that sets over-arching 
standards and coordinates efforts that require multi-
level or multi-sectoral engagement. 

  

d. Context and Site-specific management 

A wide range of legal instruments at various levels of 
government is required for the smooth implementation 
of the coastal hazard management and adaptation 
policy. A key component of effective implementation 
will be effective review of planning and other decisions 
relating to development in vulnerable areas such as 
those relating to urban land uses, forest land use, 
mineral development and conservation policies. 
The experience of Masinloc, which is predominantly 
agriculture-dependent and typical of central Luzon, 
demonstrates the potential for local authorities 
and other development agencies to adopt differing 
approaches to adaptation and the critical role of the 
communities and other sectors in collectively assessing 
the appropriateness of strategies is already becoming 
apparent. Effective coordination and supervision at 
regional and national levels is necessary in order to 
achieve the goals of an integrated coastal hazard 
management and adaptation policy to avoid the 
existence of weak chains in the coastal defense system. 

e. Funding Risk Reduction and Adaptation

Coastal defense works involve high costs. Whether 
the preferred method of protection is large- scale 
wetland rehabilitation and beach nourishment, 
construction of sea walls, or a any structural barrier 
system, funds must be allocated and pre-committed. 
Legislations on CCA and DRRM expressly authorize 
local governments to set aside a fixed amount of money 
for the future works on a regular basis. These costs may 
give rise to questions of equity, especially where the 
number of properties likely to benefit from defenses is 
small but the community as a whole is expected to fund 
the works. Clear and convergent allocation mechanisms 
are required to implement a combination of solutions 
over time.  

 
Some adaptation instruments may place a heavy 

burden on foreshore users and owners in the affected 
areas. They are faced with far-reaching obligations, 
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such as the obligation to adhere to development 
restrictions in areas that are flooded periodically. For 
coastal tourism service providers, the risk of losing their 
property altogether to permanent flooding and storm 
surge is much higher. A compensation scheme may 
be required to relieve at least some of the economic 
burden. Emerging mechanisms for risk-sharing and risk 
transfer have yet to consider applicability in coastal 
developments, regardless of scale. Risk insurance and 
social protection schemes need to be embedded into 
viable economic activities.

 

f. Invest in Disaster Preparedness and 
Prevention  

With all of the above in place, the impact of natural 
disasters can hopefully be limited. However, risk analysis 
shows that the need to plan for disasters that do occur, 
such as extensive flooding and storm surge despite 
measures taken. A wide variety of flood preparedness 
measures aimed both at the authorities involved and 
at local communities and individual residents are to 
be taken, ranging from small and large-scale flood 
response and evacuation exercises to education. 

 
A distinct feature of the ICRM is its ecosystem 

approach to management. This can be harnessed to 
move strategies towards effective risk-reduction and 
adaptation. Institutions and policy makers therefore 

need to recognize that coastal ecosystems are not 
static impact areas. 

  
Ecosystem-based risk reduction and adaptation 

is most relevant in the context of prevention and 
mitigation, as the available tools require long-term 
investment and institutional and human capacity 
development. In the immediate aftermath of climate 
disasters, providing for safety and basic needs is clearly 
the priority in emergency management. However, 
these also introduce opportunities to set of minimum 
environmental guidelines, such as conducting rapid 
environmental assessments or promoting sustainable 
technologies, however, should be integrated into 
emergency and early recovery operations to reduce 
environmental damage. As the focus shifts more towards 
recovery and preparing for future hazards, opportunities 
exist to systemically address environmental risk factors. 

II. RISK-SENSITIVE ICRM PLANNING  

The ICRM Planning process is the operational 
platform where the core elements of coastal hazard 
management and adaptation can be embedded into 
policy outputs. The ICRM should allow for enhancement 
throughout the policy-making stages while facilitating 
linkage with other policy making process. There are 
several entry points for integrating CCA/DRR in ICRMP 
based on a typical planning process (Figure 31):

Figure 31. Framework for Mainstreaming CCA/DRR in ICRMP Process
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Baseline Assessment and Issue Identification

The ICRMP departs from the assessment of the 
coastal environmental that examines the state of the 
coastal resources and management performance. To 
facilitate the succeeding assessments, CRM managers 
would benefit from studying the changes in adjacent 
land uses to spot trends and emerging concerns that 
bear on coastal environmental performance. At this 
stage, a profiling of coastal hazards may follow suit 
- detailing the different extreme events and other 
climate-related risks affecting and would likely affect 
coastal resources.  Given prescribed guidelines for 
disaster risk assessment, the ICRMP may adopt the 
guidelines issued by NEDA in 2008. The output of 
which should be the areas at risk. ICRM managers are 
encouraged to map changes in the coastline before and 
after any calamity and keep track of hazard intensities 
and losses and damages from climate hazards.

Assessing the vulnerability of a particular sector is 
a risk-based analysis to determine the degree of risk 
reduction and the residual risks from climate-related 
hazards that must be borne by society or individuals 
after mitigation measures have been implemented (Lee 
et al, 2004). From the identified risk-prone areas, this 
assessment can provide an in-depth examination of an 
ecosystem’s current and future capacity to cope and 
recover from climate hazards. 

To date, there are several tools already developed 
by international development agencies such as USAID 
and UNDP and applied in several tropical countries. 
Common to these tools is the analysis of vulnerability 
drivers, the use of indicators, composite indexing and 
spatial analysis. 

An index is a composite measure of any social 
phenomenon which dimensions are reflected by various 
indicators that serve as the units of analysis. Indicators 
are a means of encapsulating a complex reality in a 
single quantifiable construct.  These constructs present 
information either on subjects of wider significance 
than that which is actually measured, or on a process 
or trend that otherwise might not be evident (Adapted 
from Hammond et al, 1995, as cited by Vincent, 2004).  
Indicators can also be aggregated to form indices 
leading to a more comprehensive model of reality. One 
of the most common annually updated composite index 
against which development is measured is the UNDP 
Human Development Index (HDI), which measures 
three dimensions of human development, i.e., long and 
healthy life, knowledge, and a decent standard of living 
(UNDP, 2002).

Although indicators and indices permit comparison 
and association of complex reality in simple terms across 
space and/or time, there is a chance that indicators may 
not accurately represent the intended condition or 
process (Vincent, 2004). The danger of this occurring is 

Table 9 shows a possible menu of indicators for 
measuring vulnerability of coastal and marine sectors 
to storm surge. It contains the variables and indicators 
of sensitivity, exposure and adaptive capacity; 
benchmarking scale against which present data can be 
gauged, and the corresponding index rating. These are 
currently being refined for the forthcoming Reference 
Manual on Vulnerability Assessment to be produced by 
NEDA. 

The determinants of vulnerability are sensitivity, 
exposure and adaptive capacity as shown below in a 
straightforward formulation for Vulnerability Index:

  Vulnerability Index = 

weighted (sensitivity sub-index + expo-
sure sub-index + adaptive capacity or 
coping mechanism sub-index)

The sensitivity of an ecosystem or human 
settlements varies according to the type of hazards 
brought about by climate change. It also depends on 
the state or quality and location of ecosystems and 
human settlements. In particular, the level of social 
and economic status of human communities including 
their demographic features determines their level of 
sensitivity. Exposure is the degree of change in climate 
phenomenon (e.g. intensity of typhoons) and/or the 
assets and resources at risk and often the target of 
public policy while adaptive capacity is the measure of 
current efforts to lower vulnerability. 

Figure 32 shows the how Vulnerability Index is com-
puted.

All determinants of vulnerability would heavily 
require GIS mapping for these to be useful for decision-
making as this technique directly communicates 
the areas needing intervention. The assessment of 
vulnerability would both involve ordinal assessment 
and overlay mapping methods. The results of the 
vulnerability index are translated into spatial thematic 
maps showing various levels or degrees of vulnerability. 
These maps serve as a development constraint map 
for sectoral and local planners. Likewise, these maps 
can guide planners in prioritizing geographic areas for 
program and project identification and implementation. 
A sample spatial analysis is shown in Figure 33, 
illustrating the vulnerability of the forestry sector to 
erosion.

greater with more multifaceted reality and more 
indefinable processes.   
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Figure 32. Computation of the Vulnerability Index

Table 9. Sample Indicators of Vulnerability of Coastal Sector to Tropical Cyclone/ Storm Surge

Indicator Scale Classification Rating
Sensitivity to Indicators for Coastal and Marine Sector

Tropical cyclones and storm 
surges (Ts)

Tsi = weighted (Cr/Cc + Bc + Mg/Ma + Sg/Cr + Cs/Rd/Lm/
Mf)

Coral reefs (Cr)

OR
Coral community growth form 
in the upper reef slope and crest 
(Cc)

Fringing reef length (parallel to the shore): (UPMSI, 2010)
<20% of the shore with parallel fringing reefs 
21-40% of the shore with parallel fringing reefs
41-60% of the shore with parallel fringing reefs 
61-80% of the shore with parallel fringing reefs
>80% of the shore with parallel fringing reefs – very low
OR 
Coral community growth form in the upper reef slope and 
crest:
At least half of the corals are branching and foliose
At least half of the corals are tabulate
At least half of the corals are hemispherical/massive and 
encrusting

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.6 Moderate
0.2 Very low

Beaches and coastal shores (Bc) Width of beaches and coastal shores without  settlements:
<200 meters – very high
200-299m
300-399m
400-500m
>500 meters – very low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
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Indicator Scale Classification Rating
Sensitivity to Indicators for Coastal and Marine Sector

Tropical cyclones and storm 
surges (Ts)

Tsi = weighted (Cr/Cc + Bc + Mg/Ma + Sg/Cr + Cs/Rd/Lm/Mf)

Mangroves (Mg)

OR
Mangrove area with cover (Ma)

No mangrove forest fronting coastal settlements or presence 
of mangrove cover covering:
<20% of the stretch of coastal settlements
Presence of mangrove forest fronting coastal settlements 
covering 21-40% of the stretch of coastal settlements 
Covering 41-60% of the stretch of coastal settlements 
Covering 61-80% of the stretch of coastal settlements
Covering >80% of the stretch of coastal settlements

OR % of mangrove area with cover 
<20%
20-30%
31-40%
41-50%
>50% 

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Seagrass meadows (Sg)

OR
Capacity to recover from storm 
blow-outs (Cr)

Areal extent relative to the reef (UPMSI, 2010)
Seagrass cover less than 1/8 of the reef flat
Seagrass cover more than 1/8 of the reef flat
Seagrass cover more than half of the reef flat

OR 
Capacity to recover from storm blow-outs:
Enhalus-Thalassia dominated
Thalassia-Cymodocea-Halodule dominated
Halophila-Halodule dominated

1.0 Very high
0.6 Moderate
0.2 Very low

1.0 High
0.6 Moderate
0.2 Low

Coastal settlements (Cs)

OR
Reef depth (Rd)

OR
Land masses/ fringing mangroves 
(Lm)

OR
Presence of mangrove forest 
(Mf)

Fringing reef width (parallel to the shore):  (UPMSI, 2010)
<25m width of fringing reef 
25-50m width of fringing reef 
>50m width of fringing reef

OR 
Reef depth:
Reef crest is >2m 
1-2m  
<1m deep at lowest tide
OR
No land masses lie between the typhoon generated waves 
and the reef and the coast 
A large, distant or nearby, small land mass lies between the 
typhoon generated waves and the reef and the coast  
A nearby, large land mass lies between the typhoon gener-
ated waves and the reef and the coast 
OR
Presence of fringing mangrove forest
Presence of riverine-fringing mangrove forest  
Presence of adjacent mangrove forests/ presence of basin-
riverine fringing mangrove forest 

1.0 Very high
0.6 Moderate
0.2 Very Low

1.0 Very high
0.6 Moderate
0.2 Very low

1.0 Very high

0.6 Moderate

0.2 Very low

1.0 Very high
0.6 Moderate
0.2 Very low
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Indicator Scale Classification Rating
Exposure Indicators for Coastal and Marine Sector

Tropical cyclones and storm 
surge (Te)

Tei = weighted (Ce + Bc + Sp + Pa + Al)

Extent of shallow coral reefs (Ce) >50% of shallow coral reefs inundated
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Extent of beaches and coastal 
shores frequently affected/dam-
aged by typhoons (Bc)

>50% of beaches and coastal shores affected
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Extent of settlements and popu-
lation affected (Sp)

Percent of settlements and population affected: 
>80% 
61-80% 
41-60% 
20-40% 
<20% 

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Physical assets and infrastruc-
tures damaged (Pa)

>50% of physical assets and infrastructures are damaged by 
typhoons
41-50%
31-40%
20-30%
<20% 

1.0 Very high

0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Agricultural lands affected (Al) >50% of croplands are damaged
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Adaptive Capacity Indicators for Coastal and Marine Sector

Tropical cyclones and storm 
surge (Ta)

Tai = weighted (Pp + Ew + Am)

Physical protection of high risk 
coastal land areas including 
beaches and shoreland (Pp)*

Presence of Coastal protection structures:
Properly designed and very sturdy constructed structures
Sturdy and properly placed structures
Less sturdy but properly placed structures
Ill-designed and improperly placed structures
Without coastal protection structures

0.2 Very high
0.4 High
0.6 Moderate 0.8 
Low
1.0 Very Low

Early warning system and disas-
ter preparedness program (Ew)

With early warning system and disaster preparedness pro-
gram:
Covering >60% of coastal settlements
Covering 41-60%
Covering 21-40%
Covering 1-20%
No early warning system and disaster preparedness program

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

Agro-meteorological monitoring 
and dissemination of cropping 
calendar bulletins (Am)

With program on agro-meteorological monitoring and dis-
semination of cropping calendar bulletins:
Covering >70% of farmers
Covering 51-70%
Covering 31-50%
Covering 10-30%
Covering <10% or none

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low
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Figure 33. Vulnerability Mapping for Forestry Sector
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This study does not advocate separate risk assess-
ment as a stand-alone activity but as supplement analy-
sis to elaborate the underlying causes of vulnerability 
that will be the target of regulatory policies and invest-
ment decisions.  Risk and vulnerability assessments 
hope to strengthen the growing community of practice 
in mainstreaming risks in ecosystem management.

Plan formulation and Adoption

Based on the risk-based baseline and identification 
of risk areas and vulnerability of the coastal ecosystem, 
the intervention logic can be formulated beginning 
with specific objectives on resilience and performance 
indicators. It can happen that most of the resulting 
intervention strategies will require the participation 
of institutions beyond the ICRMP stakeholders. The 
complexity of the strategies would then have to be 
detailed into objective-oriented activities, thereby 
directing synergistic solutions from all concerned. 

Whether structural or non-structural strategies, 
these should include mechanisms that:

	 are  based on risk, in particular, are related 
to the importance or vulnerability of the 
specific elements (receptors) at risk 

	 recognize the importance of specific and 
well-defined coastal setback zones for 
coastal hazard areas 

	 cover longer planning horizon (e.g.10-30 
years) but should have to be periodically 
reviewed and redefined and may also in-
corporate other setback requirements, 
such as those related to landscape and 
natural character requirements are flex-
ible enough to accommodate the variabil-
ity and uncertainty associated with natural 
coastal hazards and the uncertainties as-
sociated with future climate change and its 
impact on coastal hazards 

	 specify coastal hazards as a regionally sig-
nificant issue and state a preference for risk 
avoidance for new development and risk 
reduction for existing developed areas 

	 do not lock in future generations to partic-
ular or restrictive approaches to risk man-
agement; nor do they reduce the range 
of risk-management approaches that are 
available at present (e.g., constructing 
coastal defenses typically results in the 
expectation that such defenses will be 
maintained in perpetuum, leading to ever 
increasing financial commitment to main-
tain and upgrade such defenses) 

	 encourage no-regrets and win–win solu-
tions to reducing risks and building long-

term community resilience place a strong 
emphasis on integrated planning across 
LGU boundaries

	 maintain the natural coastal defenses and 
buffers and encourage mechanisms for 
their enhancement 

	 strategically identify in the regional and 
sub-regional plans where certain manage-
ment approaches (such as ‘hold the line’ 
approaches) may be appropriate and ac-
ceptable 

	 are specific, particularly about what is not 
permitted in local and national policies in 
relation to new or intensified coastal devel-
opment in coastal hazard areas, and build-
ing new or upgrading coastal protection 
works within the coastal environment 

	 mitigate a wide range of impacts of mul-
tiple coastal hazard risks, rather than for-
mulating independent  solutions for each 
hazard 

	 define transition mechanisms and time-
frames for current unsustainable ap-
proaches to risk management, so as to 
move towards sustainable approaches 

	 facilitate ongoing research and under-
standing of coastal hazards, vulnerabilities 
and potential consequences within coastal 
margins, and how these are changing and 
what is driving these changes

	 facilitate subsequent incorporation of this 
information in other development and 
management plans and community aware-
ness and education activities

A significant aspect of planning for coastal risks is 
mapping the developable areas most constrained by 
climate risks and the location of salient environmental 
pressures.  On top of the typical zoning based on actual 
uses, an overlay management zone can be added. This 
will define the boundaries of critical areas or hot spots 
where additional or stricter development regulations 
may be imposed in the purview of collective risk 
reduction and adaptation (Figure 34).  This can leverage 
the required collaboration among organizations and 
sectors toward focused management issues.

Overlay zoning is a regulatory tool that creates a 
special zoning district, placed over an existing base 
zone(s), which identifies special provisions in addition 
to those in the underlying base zone.  The overlay 
district can share common boundaries with the base 
zone or cut across base zone boundaries. Regulations or 
incentives are attached to the overlay district to protect 
a specific resource or guide development within 
a special area.
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Figure 34. Sample Overlay Management Zone based on Vulnerability to Multiple Hazards

To ensure harmonization with broader land use 
policies and leverage cooperation from organizations 
that may be outside the ICRMP structure, these zones 
have to be incorporated in local zoning policies. 

Implementation

Following the authorization of the risk-sensitive 
ICRMP and zoning policies, site-specific investment 
programs can be formulated to implement the plan. 
Stakeholders may opt to subject these investment 
proposals to further evaluations to ensure consistency 
with the resilience goals set out in the plan and 
rationalize funding support from various sources. If 
harmonized with broader DRR and CCA investments, 
these programs have the potential to yield sustainable 
results.

Monitoring and Evaluation

The specific performance indicators on CCA 
and DRR formulated at the outset also need to be 
embedded in the ICRMP monitoring system alongside 
the development regulations contained in risk-prone 
areas of the coast. Research in this area is needed to 
understand both the potential and limits of ecosystem 

services for risk reduction and when alternative options, 
including hard engineering solutions, may be required.  

To ensure that DRR and CCA is not planned in 
isolation of broader policies, this Study recommends 
the integration of these concerns in the overall plan 
structure.  Figure 35 is a sample template to guide the 
plan formulation. It provides a step by step guide for 
planners in refining present plans based on the risk and 
vulnerability assessment results. 

	 Entry Points:  key planning activities along with 
the section of the plan document. This flags the 
stages and sections where the risk and vulner-
ability assessments are to conducted and where 
the expanded analysis should be contained.

	What to Mainstream: These are the relevant 
information or “brass tacks” to facilitate deci-
sion making in addressing vulnerability.  These 
represent the salient risk information and CCA/
DRR policies considered as planning bases.

	How to Mainstream: This guides the planner in 
core analytical methods and data processing 
techniques such as the risk analysis and vulner-
ability assessment to ensure meaningful trans-
lation of datasets on CC and disaster and impact 
areas. This may also include other established 
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assessment methods already being used by the 
planning team.

	Data Needed: These refer to the detailed infor-
mation that represents the dimensions of each 
area of analysis. These are derived from data 
requirements for the analytical methods and 
techniques (VA tools)

	 Validation of Outputs: The vulnerability assess-
ments are often done by the public sector but 
these do not necessarily mean the results are 
absolute and conclusive. Thus, validation with 
the other stakeholders is necessary to fine tune 

and results and improve their validity. Planners 
need to identify the affected sectors and other 
experts who can validate these results.

	Output: This refers to the validated findings 
based on the VA and enhanced planning out-
puts such as risk and vulnerability maps, spe-
cific DRR/CCA strategies, coastal management 
policy, etc.

Table 10 is a sample accomplished operational 
matrix for a physical framework plan for the provinces.

  

Figure 35. Operational Guidance for mainstreaming DRR/CCA in Sector Plans
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Applying the results of the study, the following are recommended as follow-on activities on Environmental 
Hazards Management particularly focusing on the impacts and management of natural disasters and climate 
change on coastal and marine habitats:

1) Training on the use of Vulnerability Assessment tool, developed in this study, by the DENR and LGU plan-
ners who are given the responsibility of preparing and updating the ICRM plans and programs;

2) Conduct of nationwide large scale mapping by NAMRIA and CMMO of all coastal areas that are highly 
threatened by sea level rise. For the simulation of the impacts of sea level rise on coastal communities and 
physical assets as well as coastal natural resources, a topographic mapping with contour interval of 0.2 me-
ters of coastal areas will have to be undertaken.     

3) Updating of the ICRMP manual used by CMMO AND LGUs will have to be done incorporating the VA tool 
for coastal and marine habitats. It is important to mainstream climate change impacts and disaster risk as-
sessment as well as climate change adaptation measures and disaster risk reduction and management in the 
ICRMP to make the plan and program risk sensitive and risk responsive documents.

4) Issuance of joint administrative order by the DENR and DILG officially adopting the VA tool developed in 
this study and the proposed climate change adaptation measures and disaster risk reduction and manage-
ment.

5) Issuance by the coastal LGUs of resolutions and ordinances adopting the VA tool developed in this study 
and mainstreaming climate change and disaster risk assessment and adaptation and risk reduction measures 
in their ICRMP.

Recommendations
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Adaptation includes initiatives and measures to reduce the vulnerability of natural and human systems against 
actual or expected stresses, including climate change effects. Various types of adaptation exist, for example, 
anticipatory and reactive, private and public, and autonomous and planned. Examples include: raising river or 
coastal dikes, the substitution of more temperature-shock resistant plants for sensitive ones, etc.  

Adaptive capacity refers to the whole of capabilities, resources and institutions of a country or region to implement 
effective adaptation measures. 

Climate change refers to a change in the state of the climate that can be identified (e.g. by using statistical tests) 
by changes in the mean and/or the variability of its properties, and that persists for an extended period, typically 
decades or longer. Climate change may be due to natural internal processes or external forcings, or to persistent 
anthropogenic changes in the composition of the atmosphere or in land use. 
The UNFCCC thus makes a distinction between climate change attributable to human activities altering the 
atmospheric composition, and climate variability attributable to natural causes.

Climate variability refers to variations in the mean state and other statistics (such as standard deviations, the 
occurrence of extremes, etc.) of the climate on all spatial and temporal scales beyond that of individual weather 
events. Variability may be due to natural internal processes within the climate system (internal variability), or to 
variations in natural or anthropogenic external forcing (external variability). 

Ecosystem is a dynamic complex of plant, animal and micro-organism communities and their non-living 
environment, interacting as a functional unit. 

Ecosystems-based adaptation refers to the management, conservation and restoration of ecosystems creating 
a valuable yet under-utilized approach for climate change adaptation, complementing other actions such as the 
development of infrastructure  

Ecosystem services include the benefits people obtain from ecosystems (sometimes called ecosystem goods 
and services). These include provisioning services, such as food and water, regulating services, such as flood and 

GlossaryGlossary
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disease control, cultural services, such as spiritual, recreational and cultural benefits, and supporting services, such as 
nutrient cycling, that maintain the conditions for life on Earth. 

Mainstreaming refers to the integration of adaptation objectives, strategies, policies, measures or operations such 
that they become part of the national and regional development policies, processes and budgets at all levels and 
stages. 

Resilience refers to the ability of a social or ecological system to absorb disturbances while retaining the same basic 
structure and ways of functioning, the capacity for self-organization and the capacity to adapt to stress and change. 
In the context of ecosystems, resilience refers to the level of disturbance that an ecosystem can undergo without 
crossing a threshold into a different structure or with different outputs. Resilience depends on ecological dynamics 
as well as human organizational and institutional capacity to understand, manage and respond to these dynamics. 

Risk refers to the combination of the probability of an event and its negative consequences. The word “risk” has two 
distinctive connotations: in popular usage the emphasis is usually placed on the concept of chance or possibility, such 
as in “the risk of an accident”; whereas in technical settings the emphasis is usually placed on the consequences, in 
terms of “potential losses” for some particular cause, place and period. It can be noted that people do not necessarily 
share the same perceptions of the significance and underlying causes of different risks.

Vulnerability is the degree to which a system is susceptible to, and unable to cope with, adverse effects of climate 
change, including climate variability and extremes. Vulnerability is a function of the character, magnitude and rate of 
climate change and variation to which a system is exposed, its sensitivity, and its adaptive capacity.  

Vulnerability assessment is the analysis of the expected impacts, risks and the adaptive capacity of a region or 
sector to the effects of climate change. Vulnerability assessment encompasses more than simple measurement 
of the potential harm caused by events resulting from climate change: it includes an assessment of the region or 
sector’s ability to adapt. Within the context of climate change, the IPCC defines vulnerability to climate change as 
the degree to which a system is susceptible to, or unable to cope with, adverse effects of climate change, including 
climate variability and extremes.

(Sources: IEA Training Manual Module No. 1, IPCC, 2007; Halle et al., 2009, UN/ISDR 2004, UNDP 2006, UNEP 2007, Eu-
ropean Climate Adaptation Platform website
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Annex: Sample Index Values of Vulnerability 
Indicators for Coastal Sector

INDICATOR SCALE CLASSIFICATION RATING
SENSITIVITY INDICATORS - SEA LEVEL RISE AND FLOODING

Sea level rise (Ss) Ssi = weighted (Mg/Pf + Sg/Wi)
Mangroves (Mg)*

Distribution of active landward 
developments adjacent man-
groves to denote capacity to 
migrate landward (UPMSI 2010)

OR
Capacity to withstand pro-
longed flooding (Pf)

Over 50% of fishponds and other landward develop-
ments active and not available for landward migration
Between 20 to 50% of fishponds and other landward 
developments idle or abandoned
Over 50% of fishponds and other landward develop-
ments idle or abandoned 
Absence of adjacent fishponds and other developments 
landward 

OR
Bruguiera-Ceriops-Xylocarpus dominated forest
Avicennia-Sonneratia-Rhizophora-Aegiceras dominated 
forest
Aviceniia-Sonneratia dominated forest

1.0 Very high

0.8 High

0.6 Moderate

0.2 Very Low

1.0 Very high
0.6 Moderate

0.2 Very low

Seagrasses  (Sg)*
Predominant seagrass type 
(based on root system’s capac-
ity to adapt to sea level rise; 
UPMSI, 2010)

OR
Capacity of the meadow to 
withstand wave impacts (Wi)

Halophila-Halodule dominated
Thalassia-Cymodocea-Halodule dominated
Enhalus-Thalassia dominated

OR 
Capacity of the meadow to withstand wave impacts:
Small sized species: Halophila-Halodule meadow
Thalassia-Cymodocea-Halodule beds
Root system extensive: Enhalusacoroides dominated
Thalasiahemprichii dominated

1.0 Very high
0.6 Moderate
0.2 Very Low

1.0 Very high
0.6 Moderate

0.2 Very Low
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INDICATOR SCALE CLASSIFICATION RATING
Flooding (Fs) FSi  = weighted (Be + Cs/Cp/Ev + Gw)
Beach and coastal geomorphol-
ogy type (Be)*

Sandy beaches, deltas, mud/sandflat
Cobble/gravel beaches, alluvial plains
Low cliffs (<5m high); mangroves, coral reefs
Cliffs < 10m high, indented coasts
Rocky, cliff coast

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Natural Buffer fronting Coastal 
settlements (Cs)*

OR
Maximum width of beach or 
coastal plain (Cp)

OR
Elevation in meters above sea 
level (Ev)*

None
Mangrove or coral reef
Mangrove and coral reef

<300m
301–600m
601–900m
901-1,200m
>1,200m

OR
<1m
1-2m
3-4m
5-6m
>6m

1.0 Very high
0.8 High
0.6 Moderate

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Groundwater (Gw)*
Distance of groundwater source 
from high tide mark 

>1 km from the high tide mark
0.6-1km 
0.4-0.5km
0.1-0.3km
<0.1km

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

SENSITIVITY INDICATORS – STORM SURGE
Tropical cyclones and storm 
surges (Ts) 

Tsi = weighted (Cr/Cc + Bc + Mg/Ma + Sg/Cr + Cs/Rd/
Lm/Mf)

Length of fringing coral reefs 
parallel the shore (UPMSI 2010) 
(Cr)

OR
Coral community growth form 
in the upper reef slope and 
crest (Cc)

<20% of the shore with parallel fringing reefs 
21-40% of the shore with parallel fringing reefs
41-60% of the shore with parallel fringing reefs 
61-80% of the shore with parallel fringing reefs
>80% of the shore with parallel fringing reefs – very low

OR 
At least half of the corals are branching and foliose
At least half of the corals are tabulate
At least half of the corals are hemispherical/massive and 
encrusting

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.6 Moderate
0.2 Very low

Width of Beaches and coastal 
shores without settlements (Bc)

<200 meters – very high
200-299m
300-399m
400-500m
>500 meters – very low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
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INDICATOR SCALE CLASSIFICATION RATING
SENSITIVITY INDICATORS – STORM SURGE

Tropical cyclones and storm 
surges (Ts) 

Tsi = weighted (Cr/Cc + Bc + Mg/Ma + Sg/Cr + Cs/Rd/
Lm/Mf)

Mangroves (Mg) or stretch of 
Mangrove forest parallel settle-
ments

OR
Mangrove area with cover (Ma)

<20% of the stretch of coastal settlements
Presence of mangrove forest fronting coastal settle-
ments covering 21-40% of the stretch of coastal settle-
ments 
Covering 41-60% of the stretch of coastal settlements 
Covering 61-80% of the stretch of coastal settlements
Covering >80% of the stretch of coastal settlements

OR 
<20%
20-30%
31-40%
41-50%
>50% 

1.0 Very high
0.8 High

0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Areal extent of seagrass mead-
ows (Sg) relative to the reef 
(UPMSI, 2010)

OR
Capacity to recover from storm 
blow-outs (Cr)

Seagrass cover less than 1/8 of the reef flat
Seagrass cover more than 1/8 of the reef flat
Seagrass cover more than half of the reef flat

OR 
Capacity to recover from storm blow-outs:
Enhalus-Thalassia dominated
Thalassia-Cymodocea-Halodule dominated
Halophila-Halodule dominated

1.0 Very high
0.6 Moderate
0.2 Very low

1.0 High
0.6 Moderate
0.2 Low

Fringing reef width (UPMSI, 
2010) parallel to coastal settle-
ments (Cs)

OR
Reef depth (Rd)

OR
Land masses/ fringing man-
groves (Lm)

OR
Location of mangrove forest 
(Mf)

<25m width of fringing reef 
25-50m width of fringing reef 
>50m width of fringing reef

OR 
Reef crest is >2m 
1-2m  
<1m deep at lowest tide

OR
No land masses lie between the typhoon generated 
waves and the reef and the coast 
A large, distant or nearby, small land mass lies between 
the typhoon generated waves and the reef and the coast  
A nearby, large land mass lies between the typhoon 
generated waves and the reef and the coast 

OR
Presence of fringing mangrove forest
Presence of riverine-fringing mangrove forest  
Presence of adjacent mangrove forests/ presence of 
basin-riverine fringing mangrove forest 

1.0 Very high
0.6 Moderate
0.2 Very Low

1.0 Very high
0.6 Moderate
0.2 Very low

1.0 Very high

0.6 Moderate

0.2 Very low

1.0 Very high
0.6 Moderate
0.2 Very low
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INDICATOR SCALE CLASSIFICATION RATING
EXPOSURE INDICATORS – SEA LEVEL RISE AND FLOODING

Sea level rise/flooding Sei = weighted (We + Cr + Fs + Ne + Se + Pa/Pd + Pi + Al)
Extent of coastal wetlands inun-
dated (We)*

>50% of coastal wetlands inundated
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Extent of coral reefs inundated 
(Cr)*

<20% % living coral cover
21 – 30%
31 - 40%
41 - 50%
>50% 

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Extent of feeding sites of water 
birds in beaches, sandy sands 
and shores, salt marshes, 
coastal wetlands and low lying 
islands (Fs)

>50% of feeding sites inundated
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Extent of nesting beaches of 
marine turtles affected (Ne)*

>50% of nesting beaches inundated
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Groundwater and wetlands 
affected by saltwater intrusion 
(Se)*

>80% of wells and wetlands affected
61-80%
41-60%
20-40%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Extent of settlements within <1 
m elevation above MSL  (Pa)*

OR
Population density along the 
coast (Pd)

≥40% of barangay
31-40%
21-30%
10-20%
<10%

OR 
≥300
101-300
51-100
20-50
<20

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Physical infrastructures affected 
by flooding (Pi)*

>50% of physical infrastructure affected by floods
41-50%
31-40%
20-30%
<20% 

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
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INDICATOR SCALE CLASSIFICATION RATING
EXPOSURE INDICATORS – SEA LEVEL RISE AND FLOODING

Sea level rise/flooding Sei = weighted (We + Cr + Fs + Ne + Se + Pa/Pd + Pi + Al)
Agricultural lands (Al)* >50% of crop lands affected by floods

41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Catch per unit of tuna and small 
pelagics in 5 years (Fs)

OR
Demersals and other reef food 
fish (Df)*

>20% reduction in catch/ unit
16–20%
11–15%
5–10%
<5% reduction

OR 
>20% reduction in catch
16-20%
11-15%
5-10%
<5% reduction

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
Very low

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very low

EXPOSURE INDICATORS – STORM SURGE
Tropical cyclones and storm 
surge (Te)

Tei = weighted (Ce + Bc + Sp + Pa + Al)

Extent of shallow coral reefs 
(Ce)

>50% of shallow coral reefs inundated
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Extent of beaches and coastal 
shores frequently affected/
damaged by typhoons (Bc)

>50% of beaches and coastal shores affected
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Extent of settlements and popu-
lation affected (Sp)

Percent of settlements and population affected: 
>80% 
61-80% 
41-60% 
20-40% 
<20% 

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Physical assets and infrastruc-
tures damaged (Pa)

>50% of physical assets and infrastructures are damaged 
by typhoons
41-50%
31-40%
20-30%
<20% 

1.0 Very high

0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low

Agricultural lands affected (Al) >50% of croplands are damaged
41-50%
31-40%
20-30%
<20%

1.0 Very high
0.8 High
0.6 Moderate
0.4 Low
0.2 Very Low
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INDICATOR SCALE CLASSIFICATION RATING
ADAPTIVE INDICATORS – SEA LEVEL RISE AND FLOODING

Sea level rise (Sa) Sai = weighted (Ch + Sr + Wp + Ga + Cp + Cs + Bc)
Coastal habitat at risk mapped 
and zoned (Ch)*

Coastal habitats are fully surveyed, mapped and zoned
Coastal habitats are partially surveyed, mapped and 
zoned
Coastal habitats are partially surveyed and mapped but 
not yet zoned
Coastal habitats are surveyed but not yet mapped and 
zoned
Coastal habitats are not surveyed, mapped and zoned

0.2 Very high
0.4 High

0.6 Moderate

0.8 Low

1.0 Very Low

Relocation of coastal settle-
ments in high risk areas (Sr)*

>60% of high-risk coastal settlements 
41-60%
21-40%
1-20%
No relocation efforts

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

Wetland protection program 
(Wp)*

OR
Coverage of coastal defense 
measures

Properly designed and sturdy structures
Sturdy and properly placed structures
Less sturdy but properly placed structures
Ill-designed and improperly placed structures
Without coastal protection structures

>80% of high risk areas
61-80% 
41-60% 
20-40% 
<20% 

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

Groundwater analysis and con-
servation program (Ga)

With program covering more than 60% of total coastal 
area 
With program covering 50-60% of total coastal area
With program covering not more than 50% of coastal 
area
With program covering very small area
Without any program

0.2 Very high

0.4 High
0.6 Moderate

0.8 Low
1.0 Very Low

Climate proofing projects and 
policies for physical assets and 
infrastructures (Cp)*

OR
Proportion of physical assets 
and infrastructures along the 
coast designed to withstand CC 
and disaster risks  

With climate proofing policy and projects fully imple-
mented 
With some investments in climate proofing projects
No climate proofing projects

Covering >70% of physical assets and infrastructure 
Covering 51-70%
Covering 31-50%

0.2 Very high

0.6 Moderate
1.0 Very Low

0.2 Very high
0.6 Moderate
1.0 Very Low

Cultivation of saline tolerant 
crops and trees (Cs)*

With program to plant saline tolerant cultivars
With modest investment to implement planting of saline 
tolerant cultivars 
No program

0.2 Very high
0.6 Moderate

1.0 Very Low
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INDICATOR SCALE CLASSIFICATION RATING
ADAPTIVE INDICATORS – SEA LEVEL RISE AND FLOODING

Sea level rise (Sa) Sai = weighted (Ch + Sr + Wp + Ga + Cp + Cs + Bc)
Beach erosion control and 
physical protection programs 
(Bc)*

Presence of Coastal protection structures:
Properly designed and very sturdy constructed struc-
tures
Sturdy and properly placed structures
Less sturdy but properly placed structures
Ill-designed and improperly placed structures
Without coastal protection structures

0.2 Very high

0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

ADAPTIVE CAPACITY INDICATORS – STORM SURGE
Tropical cyclones and storm 
surge (Ta)

Tai = weighted (Pp + Ew + Am)

Design of physical protection 
of high risk coastal land areas 
including beaches and shore-
land (Pp)*

Properly designed and very sturdy constructed struc-
tures
Sturdy and properly placed structures
Less sturdy but properly placed structures
Ill-designed and improperly placed structures
Without coastal protection structures

0.2 Very high

0.4 High
0.6 Moderate 
0.8 Low
1.0 Very Low

Coverage of early warning sys-
tem and disaster preparedness 
program (Ew)

Covering >60% of coastal settlements
Covering 41-60%
Covering 21-40%
Covering 1-20%
No early warning system and disaster preparedness 
program

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

Agro-meteorological monitoring 
and dissemination of cropping 
calendar bulletins (Am)

With program on agro-meteorological monitoring and 
dissemination of cropping calendar bulletins:
Covering >70% of farmers
Covering 51-70%
Covering 31-50%
Covering 10-30%
Covering <10% or none

0.2 Very high
0.4 High
0.6 Moderate
0.8 Low
1.0 Very Low

Source: Cabrido 2011. Inputs to Modified NEDA Reference Manual on Mainstreaming DRR/CCA in Development Plan-
ning Processes (due for publication)
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